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Expression and localisation of the prodrug activating enzyme inside the cell has
disadvantages. Prodrug design is severely limited by the fact that the prodrug has to be able to
cross the cell membrane and enter the cell but not be toxic until it is converted to the drug

25 inside the cell by the activating enzyme. Most prodrugs utilise hydrophilic groups to prevent
cell entry and thus reduce cytotoxicity. Prodrug turnover by activating enzyme produces a ‘
less hydrophilic drug which can enter cells to produce anti-cancer effects. This approach can
not be used when the activating enzyme is expressed inside the cell. Another disadvantage is
that target cells which lack intracellular activating enzyme will be difficult to attack because

30 they are unable to generate active drug. To achieve this desirable “bystander activity” (or
“neighbouring cell kill), the active drug will have to be capable of diffusion out of the cell

containing activating enzyme to reach target cells which lack enzyme expression. Many



5 enzyne on the surface of the target cell (WD 96/03515) by attaching a
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this type of selectivity is set out in International Patent Application WO 95/26412 (UAB
Research Foundation) which describes the use of modified adenovirus fiber proteins
25 incorporating cell specific ligands. Other examples of cell specific targeting include ex vivo
gene transfer to specific cell populations such as lymphocytes and direct injection of DNA
into muscle tissue.
The second level of selectivity is control of gene expression after cell infection such as
for example by the use of cell or tissue specific promoters. If the gene has been delivered to a

30 cell type in a selective manner then it is important that a promoter is chosen that is compatible

with activity in the cell type.



10 normal tissues arising fromerroneous prodrug activation. The present

I nvention is based on the discovery that antibody-heterol ogous enz gene
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According to another aspect of the present invention there is provided a gene construct
encoding a cell targeting moiety and a heterologous prodrug activating enzyme for use as a
25 medicament in a mammalian host wherein the gene construct is capable of expressing the cell
targeting moiety and heterologous prodrug activating enzyme as a conjugate within a cell in
the mammalian host and wherein the conjugate is directed to leave the cell thereafter for
selective localisation at a cell surface antigen recognised by the cell targeting moiety.
The “cell targeting moiety” is defined as any polypeptide or fragment thereof which
30 selectively binds to a particular cell type in a host through recognition of a cell surface
antigen. Preferably the cell targeting moiety is an antibody. Cell targeting moieties other

than antibodies include ligands as described for use in Ligand Directed Enzyme Prodrug



suitable for targeting colorectal carcinoma. A5B7 is avail able from DAKO
Ltd., 16 Manor 15 Courtyard, Hughenden Avenue, H gh Wconbe, Bucks HP13
5RE, Englv@(ggs,syg;ted Kingdom In general the antibody (or prw/Gbesthizos
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antibody ASB7 has been disclosed in International Patent Application WO 92/01059
(Celltech).

25 The hybridoma which produces monoclonal antibody A5SB7 was deposited with the
European Collection of Animal Cell Cultures, Division of Biologics, PHLS Centre for
Applied Microbiology and Research, Porton Down, Salisbury, Wiltshire SP4 OJG, United
Kingdom. The date of deposit was 14th July 1993 and the accession number is No.
93071411. Antibody ASB7 may be obtained from the deposited hybridoma using standard

30 techniques known in the art such as documented in Fenge C, Fraune E & Schuegerl K in
"Production of Biologicals from Animal Cells in Culture" (Spier RE, Griffiths JR &
Meignier B, eds) Butterworth-Heinemann, 1991, 262-265 and Anderson BL & Gruenberg ML



enzynme (localised at the tunour site) into a cytotoxic drug which kills the
tunour cells. In International Patent Application WO 96/20011, published
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enzyme is mutated to give a change in mode of interaction between enzyme and prodrug in
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25 terms of recognition of substrate compared with the native host enzyme. In our subsequent
International Patent Application No PCT/GB96/01975 (published 6-Mar-97 as WO 97/07796)
further work on mutant CPB enzyme/ prodrug combinations for ADEPT are described.
Preferred enzymes suitable for ADEPT are any one of CPG2 or a reversed polarity CPB
enzyme, for example any one of [D253K]JHCPB, [G251T,D253K]HCPB or

30 [A2485,G251T,D253KJHCPB. A preferred form of CPG2 is one in which the polypeptide
glycosylation sites have been mutated so as to prevent or reduce glycosylation on expression

in mammalian cells (see WO 96/03515, Cancer Research Campaign Technology); this gives



anti-inflammatory drug. Use of antibodies to target rheumatoid arthritis
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t he encoderies;dRL\Ryassq BditenDaM e sard,dl 98aN59-88.e Bxpressiohvf prgéingirdyemsyhasat i on
domai n_on CP&2, A nopre preferred gene construct is_a gene construct for use
2 nbalibesmtiewaindYso R BB lgEoY alupne 194 Aeaieais Brase,i S0h EAEARY &y a
Cterm n@@emér%%"q(dy Fab heavy chain to an N-term nus of a CP&

nol ecul e To Torm a Fab-CP& whereby two Fab- CP& nol ecul es when expressed

di neri se thr ouyhil§iR@rAcdr ehédrapetitia apvackd@ prefdrledaBinveich mhyales BE Bfylied
enbodi ment of the invention a preferred gene construct for use as a

nedi canmert® othst Hezapsttie ateas ahlong as b dargpiantigemean basselestedandd suitable enzyme/
D253K] HCPB, [ G251T, D253K] HCRB .or [ A24 51T, D2 HCPB., 20 .t is
Cont enpl FFETIE FABOEROER ANPASs 105 SSARPE 1RDReLTY dschars apch Ss7hpepaind ¢ |
enzyne2( arthFHS FRfy e thatdd B ol SkaripiB 2sAR lanaintibodyPichichive or@R AOVTAICceRIS Blséd by
then the nononeric formof the enzynme could be ‘used to fofma conjugate of

t he i nversnicomymSiapabiy dficoniverting anantidnflaramatbry datg istbbefodmi of alproghrog $ntblaa t o
obtain a natupal nononeric.enzyne. i nultinmeric formwhil st substantiall

r et ai ni ng"Br% WE‘W{&%&'&JT% r?"ﬁ‘h@&'ﬁﬁmaf@? rheumatqid 6&?%& ?ﬁ?ﬁ%ﬁa}&?ﬂl d %e
used 25 tqRs&fdelift BIAKY 493 §988, Sd3fd. MKARLMABIogy, Suppl. 76, 279-287.

A “conjugate” between antibody and enzyme can be a fusion protein (covalent

D}

25 linkage) or the conjugate can be formed by non-covalent binding between antibody and
enzyme formed in situ. Preferably the conjugate is in the form of a fusion protein, more
preferably the antibody component of the fusion is at least divalent (for improved binding
avidity compared with monovalent antibody). Antibody constructs lacking an Fc portion are
preferred, especially Fab or F(ab”); fragments. For CPG2 fusions (or fusions with any non-

30 monomeric enzyme) special considerations apply because CPG2 is a dimeric enzyme and the
antibody is preferably divalent thus there exists the potential for undesirable competing

dimerisation between two molecular species . Therefore a preferred CPG2 fusion is one in



The conjugate is directed to |leave the cell after expression therein

t hrough use of a secretory | eader sequence which is cleaved as the

conj ugat g;Pess19g7 t hrough the cell nenbrane. Preferably thePGEGBEYURH | eader
is the secretory | eader that occurs naturally with the anti body. 30 °
Accordi ng to another aspect of the presé&w invention there is provided use

Cnzy . TG de R8on PGl e ATRronEh Sk P VE RS RRAY B DAY
i ' ) . b _
The ant | SRS Bk Aot 8el5T f oo NG fBPRF 4 LR MoRBRE D B megiFdec 10

mamal | aOPGR gholédiflesien Sinerisd ehroagh tHEATRGE aimérRatien dtmainablfoinha(Bay-t er for
selective localisation at a cell surface antigen recogni sed by the

ant i bodyCP@2), conjugatst & od entibasly\copgtsuasswithymdnomasisl engymes, Kah’)rfsagmends grene
constryct pof the 5 .pre t. i.nventiqn i ncludin L.ral and.nonsviral St ens.
Viral SyRrelemed; ppeialy FaPya fRementsdiybiEs MUt et Bines weigy o usions befween
adeno- asa?%' ' i 0 $hidh ' : 4dl ) e
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i ncl ude exaompip(@yS)sl Pieferredidsibh posstretscavertiosa aswhiohithgercyaens fased Ite hesC and

DNA- coated gol d _particles. 10 Retroviral, vectgés,gg&k i &ixgtgni C
pr ot ei nsteEpus gEthe antibedy. threugh theihegvy, axhight chain therepd jwith fusion fhre 8
i nfectin TR | S, Vi, u a ed | | Nl rials
(Rosen be%‘gtgg %ﬁ' gfyml' ﬁ%ﬁ{"li}?\eé?é?&%?&ﬁgd . ?&‘slqja ’61\4;&3%@%%%?% )Q.Oﬁ‘ﬁé‘{% gs\a/dl geﬁlg es are
conpoggdcadktradt fHNGsedR AR Edhaént a8 dBsteibad Béreininavhich HR DiBodpenxase CPGD host
cell menbrane and viral proteins. For gene expression, it nust first

reverse ¢anjugate istacfusion ppaeintin which therenzynaisguseshie the Citarmaings abthe-astibedyded
DNA, whigh i h i Nt e t.ed [,nto .t . | 1. ' \

Cransor 1 Broned th B RLERT bRt Wity dimariops DEtogre HaRgs mor.
The int egitRed eéxpm}(é Phict fhrékliea dithet BRSPS maiR oh @P@ia: Nekbré Bfef&f‘él\%%ene

expression. Miurine leukema virus Is wdely used (MIller et al hods
Enzynol . cons88& is 3 Féne &@btrb&IFPpr udtadsraamediedmentorherain shefusiongirotent isdoimyed

renmovagl, of the gag, pol and env genes, to. 20 make roomfor the rel t
pay! odd LFRRERJiRE: hteaningso @b%@&db’\t}’é‘bﬁﬁﬁﬂ? tegAn Npfermpimpg of a L2 | ¢ R
encoded L A ' g@ﬁ? ) ' 'eg;gtd onse
to the t@%ﬁﬁ?ggm?é?%?ﬁﬁzegﬂ%ﬁ%gé‘?ﬁgﬁ ant i |fgltIa ?/eggfr%gggltg? %%I‘Bfe 0 ?g?\l&g?eg

I ncl udedthasugh ORGD 3o irnse{RabtCRBG2), Ronjiighe! Inatbthamiislimbnuiitheiventicioa may

be included for exanple to provide for tissue-specific expression after
admi ni st Pefared gene gpdructfos et ey a medicameniis one Whsrein Biesappxypentidagels in t he

v ra SRR PRI TRIC B IS B sdlH R S AR BRI DR RIHER P ot
by stalply i nsqgisi dositctjatel® bRk Sbuld §1de ISSIBR tb 8Bhin R Ahtura RelBMéYic ebyind fe
cell such that they reside on different chronobsones to prevent

r ecombi nmonomerid fermpwbistgubssantilly refaining enzysud activityothen theonosomericiformrofcel |

line that will generate replication;defectjv . .. .
Ehe enzyme cou dbeused o form a conjugate otI the fhvention. Similarly, it is contemplated

that should it be possible to obtain a natural monomeric enzyme in multimeric form whilst
substantially retaining enzymic activity then the multimeric form of the enzyme could be used
25 to form a conjugate of the invention.

The conjugate is directed to leave the cell after expression therein through use of a
secretory leader sequence which is cleaved as the conjugate passes through the cell
membrane. Preferably the secretory leader is the secretory leader that occurs naturally with
the antibody.

30 According to another aspect of the present invention there is provided use of a gene
construct encoding a cell targeting antibody and a heterologous enzyme for use for

manufacture of a medicament for cancer therapy in a mammalian host wherein the gene



30 retrovirus containing the relevant payl oad gene by inserting the

reconbi nant proviral DNA. Plasm d DNA containing the long term nal repeat
sequences flankln a smal | portion of the gag gene that conpayiiebes
encapsi datW Hﬂence and the genes of interest is transfected into - 9-
t he packaglng ceII l'ine using standard teghniques for DNA transfer and

upt ake (el ectroporation, calciumprecipitation, etc.). Variants of this

approach genserubEie Bagabid ofexpréseingake anitody land bndymie d:mnpfgamwdm@ta targenéen
replication-conpetent virus (Jolly, D., Cancer_ Gene Therapy

51- 64). Tinethageammalian h%ﬁg@d ryhertenethmcpwgatg car feayerihgssll &k}er?érfeer @féﬁlﬁé‘%‘be

gene (env sub t|t n of ..env S ent cell specificities
can be eniﬂ 36 naﬁgg«; 33“5?’1 gﬁ? f)etd%é'ttg %tbgoﬁgs into the envel ope
protein may al s Qﬁuﬂ@l@@eﬁwrytsﬁét&ﬁtmggbe eﬁgﬂib& kSadiivet the geRY chistracivfaued by
any suitable technlque e.g. ex vivo tran tion of patients' cells, by the
direct isn pmsentonvmftmmmamdmg\tvuat arslsnom-vieal dyssgms. h¥iralystemstineluderetroviralhe 10

retroviral produgcer cell ex Vi Vv,o roach .has, a di sad ant.a hat
o ot ¢ webRcadegn el voRiomm Adrme. piveTARE SO \EPUBRohEr SRgIGHI Y, the

patient's ?&#daiﬂ L/aat ansfer
can be qugﬁl t%'i e ppgaé&i H@ﬁat%ﬂa speci |cﬁ16%t%§}vg§1?gﬁsgf Cesﬁfsen%‘ggé’luhé

t ar get ed. uhcompléxéd DNA, fDN\Agipolsahe conmiplexes, DN parodtein complexesand ENAebhtedcan
be achi eved and thus inprove the 15 transduction efficiency (Anderson et
aI 2 Hum gelpartigles. 1990, 1: 33 1-341; Rosenberg et al., N Engl. J.

T0ON enfili & ot RerOeLysfieys task Samfibofenjo pilGhe g ierkiFho prekitilne 50%3%7' Gene

Ther ., 199%8muhity $atard4iknitdd t@ﬁﬁfé@ﬂn%&wﬁim%c%t RetravRtises hd¥P¥eentiseBibcliddal
Lotze et al., Hum Gene Ther 199 67-177; Lotze, MT., Cell

Tr anspl antrials (Re@pbere eBGL.éN Englt k Mextr, 190, 3231570538k &mommses 81'9.991211130-‘5(1 of
41-55 and US.patent 5399346 t 1 oduc

o it o9l RAPA G il K ek atedh 28 shyelome ST SERERo s Mepe il
tumours V"‘f;%t@in@ Fbﬁ%&ﬁ'clxpfe\és@ﬁ st ﬁﬂﬂe"vb'ﬁe tandchibe b pQﬁhVe-gl!réﬂddRNQ é‘e‘i&bhfe

(tunour cell ticularly advantageous. To increase efficiency
Adfielth mntodoublei-sirahﬂﬂsd DS evhitteis. thenl ixg@@ratéd uﬁ@t}ﬁgmptrcmﬂdBHA Wing fewerse o

admi nistration, of a retrovirus pro8ucer cell line direc into ent s’
brain tur NORFEIPtasE SnIntEFasIIGHHR ePntaiBpd MyihE FETQviuy Portic Xﬂ? ﬁ%tediwwms

t unour forsébl & hh R ¢ negl?ﬁr%c%ﬁé}? %@n@e s&%ﬁgﬁ retrovirus capabl e of

transdu0|ng t e surrou nmour I rus carrying the herpes virus

thym di ne ki naMugesaRukenideritusieimidels usedaMillot & al pMetiidds EazpmoRAR9BcR BN 1,
which is netabolized to a cytotoxic conpound by thym di ne kinase. Patent
r ef er ence8dr Pt Revww@ ¥ECtOry 2a¢ eonsmc@sm@gmoww mec@somlc@nwg 2eNR5166

(Vi agen% n?ﬂc% rocl>Jx§ t4 16 e re ev ltjrﬁlayﬁ)ag 3’ to ehmx St%%'e repixcatnve functions of the virus.

Virally encoded mRNAs are eliminated and this removes any potential immune response to

the transduced cells. Genes encoding antibiotic resistance often are included as a means of
selection. Promoter and enhancer functions also may be included for example to provide for
tissue-specific expression after administration in vivo. Promoter and enhancer functions

25 contained in the long terminal repeat may also be used.

These viruses can be produced only in viral packaging cell lines. The packaging cell
line may be constructed by stably inserting the deleted viral genes (gag, pol. and env) into the
cell such that they reside on different chromosomes to prevent recombination. The packaging
cell line is used to construct a producer cell line that will generate replication-defective

30 retrovirus containing the relevant payload gene by inserting the recombinant proviral DNA.
Plasmid DNA containing the long terminal repeat sequences flanking a small portion of the

gag gene that contains the encapsidation sequence and the genes of interest is transfected into



-10- Human adenoviral infections have been described (see Horwtz, MS., In
Virology, 2[err] ed. Raven Press, New York, 1990, pp. 1723-1740). Mbst

adul ts ha%’?)’?{?é% exposure to adenovirus and have anti aden®ET/GR8/01294

ant i bodi esS. se viruses possess a doubl e-stranded DNA genone, and
replicate i ndependent of host cell divispen. 5 Adenoviral vectors

possess advant ageous properties. They are cap[g]gl e of .trapnsduci ng a broad
spect r umtief packaging celd gue ysing gtandayd wcﬁ%ms fqr [N Adransfsr @E@ PBWE?: an be

obt ai ned ,i,n dividing and nondi vidi ng.cely S I loved
adn ni ot (SlerEepozaiom, gAlGEm PR Ale, %’cﬁ)nt‘r’%\‘/aé‘%%@?ﬁiaﬁf’%@?P?g?fen employe

i nt raper iy, go&alse the'likitRoH ©F P?Hduc'd'iéﬁ bExepAitioh-cdRtbetent vixuhiolly, DpiCancéron,
and direct njection of the target organ. Thus targetjng basea on

anat oni caereCThetapy £294,4, 1068k aThb hest cEHaangeaidhe vimps igdasrpmeAdydie about

oot o8 ChYHophEsReBLAE SUPSEReR af er gepr B SR p el BeifcfE a0
(Ler 1. Qluhighdd Jin@otpbfifiofi SF lapBttpkRGAid:ABY Irkd Bk dndeclopé sicheihiaa dlsmbetsedne

virus. Vi rs the n begins transcription wthout cell
di vi si on.foFi@gatimgl on and 15 replication is under control by the E1A and E1B

énes (see Horwtz, MS., In Virology, 2[err] .ed., 1990, .. 1723-1740) ,
?ze m)val( of E1 Hdministrationdnay bmchme%w@%ﬁ%%hl? Eﬁ‘f@’ﬂ&%ﬁﬁe?’g}*f?‘? EQ?E&’&EB‘} 8h
of adenoviral, prqgtejns. | . . i I GRIRGH ; ithe t
ef fecti v\él?‘?é"sgtsgﬁﬁsf hﬂﬁégrcﬁ%gglﬁﬁﬁgggtg? vggsn%nﬁ}si rat ?%in. Hgmxg,ghéfg%edrﬂtﬁé
approaqhe&uboirgmrgah&;EQr& adenoviral genes such as the E2a gene (which

controls expression of the fibre knob and 20 a nunber of other viral
protei ns) are ZEhsex vivoopprdadh hamatdisadvantage incthabib requirenihs|isaption eatly

duce the g i on of f these,virtal. prateins. |
,&Seﬁgsi r aq.%aglgg{gfel;%{gg&sgg% mg pEthe paggxﬁ %%élw;}t;}rag 't@e:%dﬁp{ggé ggat(t: ,}lgefé)été:m of
constr uct éﬁ%‘ﬁﬁ@feﬁ- a&'ﬁalﬁé‘g%anﬁﬁw Cr‘eﬁdﬁ?rand AGRELifiSpbpulktion 4f oelld St be Bikgeted. In

8802- 8806 ve use enoviral type 5 vector systemw th del etions of
the El angddifioddiigly ratial of yimabpartidies t@fzeh neliscaprtisraghicied 281 thvg iaproyetthe | i ne

has been engi neered to express E1 projeinsg angd, ca us Jr. C | epent .t he
El - def i 18 thasdurtien cffisienre (Andessap ¢f ¢4, Hym. Gigng &BF%nn'e"f?Bf fo#%@%@ JRpsentEg el
and puri fi | glyUk 4 | AU Y, ﬁ_ﬁgﬁlf@éﬂe . Phgyek, L.
I n Met hodgﬁ’ﬁﬁ'%l‘em%ﬂ %9?!%%%?37&%’ ?Pgﬁg?’e‘?”an 'Exprgg}sezféglg%gc%t g%l s,

Humana Pr egoNikARdis ePsl., %=, 2991, BI0bi270Mt Anderson e ah, BhinyrGene Ther2939Gel |
line cultures and isolated by Iysing infected cells 30 an urificatjon b
f

caesi um chi 335-3¢1,dimsiman et ohi Nat. Gieaet.ohP94ceie3 35 b LAIZSE! Che 99SUERT 1880
1 T, S Sl AR 6 0o kT

regi ons of1 . . give rT: repli cfaf | on conpet ent
adenovi FpgheRRGR94d5Y 41085 LAEUSI gafdnt 5399346 Anderbh). ThSoe edsesidirest infbltmiogh
this material i1s only wld type adenovirus and not replication conpetent

r econbi nawf virus itsvivd isaepessarye Retrgmirises dave béenatsed taoweat hrain Wnewrs Wherein theof

t he

ability of a retrovirus to infect only dividing cells (tumour cells) may be particularly
advantageous. .
To increase efficiency Oldfield et al., in Hum. Gene Ther., 1993, 4: 39-69 proposed

25 the administration of a retrovirus producer cell line directly into patients’ brain tumours. The

murine producer cell would survive within the brain tumour for a period of days, and would

secrete retrovirus capable of transducing the surrounding brain tumour. Virus carrying the

herpes virus thymidine kinase gene renders cells susceptible to killing by ganciclovir, which is

metabolized to a cytotoxic compound by thymidine kinase. Patent references on retroviruses
30 are: EP 334301, WO 91/02805 & WO 92/05266 (Viagene) and; US 4650764 (University of

Wisconsin).



- desired adenoviral material and |ead to increased manufacturing costs,
quality control issues for the production runs and acceptance of batches
for clinical use., Alternative cell lines such 5 as the PE ' ave
more def i"W@a¥ ®Gene integrati on than 293 cells (i.e. confgl{l’:ﬁ/d#gity&?gnki ng
viral sequence) have been devel oped whigh _do not allow the recombination
events whi ch produce RCA and thus have the potential to overcone above

vi ral product Homahadessirabibdettions hhvetsseh describad ek Hordits AdvSinIreirology, 2™

rel ativgjé/ short duration of transgene expression due to jnmune system
cl ear anced- Rayer Prass, Neva Y orlod998.pn. Ag23-A7 40k Mestpduits have priop gkposyre to

adenovi raeaavicys SH0E RS Bl BbEL Thek iR Hbere e BRERE Shaffia
Rorer) | HR/OBRAR ind kvt sidepeientbERbSNT ditn VO 96/ 34969 (Can) i)

Recent advances in adenoviral vectors for cancer glc_ane t herapy including the
devel opnent ofAdsmovirakyeatersipossessiadvantageousqyeprrti¢s: yTheyargeapable of transducing
adenoviral/retroviral .vectors and canditipnal (or restricted).. . .
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Vit us (A tgand RSy, st el SFdliiicd G pelffimaRNRE

si ngl e- sintranelwais Divkabitiarya itftraperioneal pintravasiculs cmtratianial and imtratireasldnjeotion,t he
genone of ngndividing cells of a very broad hgst range. AAV has not been
shown t oRfediEecs Biection ! e Wreeh oragre l bis tregetine dasedreanatsnical baundades Smune
responges, é}g‘{\é has two distinct life cycle phases. WIld-type virus wll
infect 'a host cell, integrate and remain latent. In the presence of
adenovi rus, t The hdrno@irphgemomelentbdes\abontsl 5 sroieitdumd dnfevtidrcihvbEesi@ fibaglent on
the expression of early adenoviral genes, and |eads to_active virus
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The rep genes are the only AAV sequences required for vira 't cation.
The cdp eplicginnds andadeatrel byuthe 1A ant Bt B igemsest(heet Horwitn, MhS., In Vatolagyp 214d.

T et S s
repl i cat Eoprdabe6f édéﬁo%/i&-&l?ﬁ@%in% s ﬁ?ﬁ&h?ﬁxﬁ&dﬂﬁn\é%s&ﬁff/& \irﬂircggﬁs@ggﬁer apy

| ack rep and cap seguence epl I cati on- ective can uced by

cot r ansf eff¢dtivenesh pastizphariytontrepéat athnlsistitioas Howeven teodAdappeedchesin whichnt o a
-12- permssiyve 293 cell line. Patent references on AAVY include: WO

94/ I13 788othenadeupyiraligeges pichs B}Eﬁ% geas dwhishspotrols sxprossion phibe fibie kagb and
B ancPOcp BBt SESREN Tt llifl o o RimdV e IBER oV dERnE B b B &5

Vi 1 ol 0gy greaf}P Gedub® theZdkpessiba bf mady bR efelsd vRaldr6telrdif Garg&eéRs.0ped DNA viruses
that replicate in the cytoplasmof infected cells. Nondividing and dividing

cel I's from maddenovirad senatypes 2 ané § have beanf extensivelyaungd dereectnrsonsiniction. Bett
et al., Proc. Nat. Acad. Sci. U.S.A., 1994, 91: 8802-8806 have used an adenoviral type 5

vector system with deletions of the E1 and E3 adenoviral genes. The 293 human-embryonic

25 kidney cell line has been engineered to express El proteins and can thus transcomplement the
El-deficient viral genome. The virus can be isolated from 293 cell media and puriﬁéd by
limited dilution plaque assays (Graham, F.L. and Prevek, L. In Methods in Molecular
Biology: Gene Transfer and Expression Protocols, Humana Press 1991, pp. 109-128).
Recombinant virus can be grown in 293 cell line cultures and isolated by lysing infected cells

30 and purification by caesium chloride density centrifugation. One problem of the 293 cells for
manufacture of recombinant adenovirus is that due to additional flanking regions of the E1

genes is that they may give rise to replication competent adenovirus (RCA) during the viral



froma noni ntegrated genonme is observed. Reconbinant virus can be produced
by inserting the trans gene into a vaccinia-derived plasm d and

transf eciidegdss DNA into vaccinia-infected cells where hpODGBg#SI4
recombi nat1 on H eads to the virus production. A significant 10 di sadvant age
Is that it elicits a host immne response-to the 150 to 200 virally encoded
proteins making repeated adm nistration problematic. The herpes sjinpl ex
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t hym di nwhichipasduca®CGA and thus haté the poegitial @t overconteéeatioab vizhbproduetian issies. have
a published patent _application_on_herpes viruses (V\g 92/ 05263).. A variety
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gene.  r -parEon a8 ey MK IR, AR AR BE I35 (BB Lt T Do
The us@ Rhprovémensirebcti!JeFIRE latePanticiiatdll Paten: Befeleftdston Mileabvitmes bfd: CWIO Y
target and replicate in hypoxic environnents (such as are found in the
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non-viral delivery approachées di scussed bel ow. Nonvir delivery
st r at egi adenaviralaeovieg) pectomstEnd confitioaallf redtrictad replicatistivesrecombindnt

unconpl_exed p) asm d DNA, DNA-1i posonme co exes, - QI ot ei
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directlyjd44 0 tissues and results in transient gene expression for exanple
in nuscle tissue, particularly effective in regenerating nuscle (Wl ff et

al ., Science, Aligh¢ agsbdiateliAbins (ABS)) (Klotivi R. M1, Hum., Géne Ther, 1924 &: TH34801) 4893,
4: 733-740 5 has published on direct injection ofl DNA into mature mnuscle.
Skel et al siagle-grapdedPNdy sepautpromeuysRagyIwirusessble fodategrate inte theganomecads are:
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can beq' hihes diskateAng dobSndtlidit af AnHRME&spBhseTEl anoma) using a gene-gun.

DNA is coprecipitated onto the gold particle and then fired using an 10

el ectric spar |AAY hps basdisiina dife agclaphises pBlildatype yirpysiwill atfectia hosPeal;. Nat | .

Acad. Sc iuiteg?ht%’aﬁ‘d Temain latent. In the presence of adenovirus, the lytic phase of the virus is
induced, which is dependent on the expression of early adenoviral genes, and leads to active
virus replication. The AAV genome is composed of two open reading frames (called rep and

25 cap) flanked by inverted terminal repeat (ITR) sequences. The rep region encodes four
proteins which mediate AAV replication, viral DNA transcription, and endonuclease
functions used in host genome integration. The rep genes are the only AAV sequences
required for viral replication. The cap sequence encodes structural proteins that form the viral
capsid. The ITRs contain the viral origins of replication, provide encapsidation signals, and

30 participate in viral DNA integration. Recombinant, replication-defective viruses that have
been developed for gene therapy lack rep and cap sequences. Replication-defective AAV can

be produced by cotransfecting the separated elements necessary for AAV replication into a
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25 The use of attenuated Salmonella Typhimurium bacteria which specifically target and
replicate in hypoxic environments (such as are found in the necrotic centres of tumours) as
gene delivery vehicles for prodrug enzyme based therapy (Tumour Amplified Prodrug
Enzyme Therapy known as TAPET™) has also been proposed and is under development by
Vion Pharmaceuticals. This system offers a further gene delivery alternative to the viral and

30 non-viral delivery approaches discussed below.

Nonviral DNA delivery strategies are also applicable. These DNA delivery systems

include uncomplexed plasmid DNA, DNA-liposome complexes, DNA-protein complexes,
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delivery (Wu, G.Y. and Wu, C.H., J. Biol. Chem., 1987, 262: 4429-4432).

25 Felgner ef al., Proc. Nat. Acad. Sci. U.S.A., 1987, 84: 7413-7417 has published on
cationic liposomes, demonstrated their binding of nucleic acids by electrostatic interactions
and shown cell entry. Intravenous injection of cationic liposomes leads to transgene
expression in most organs on injection into the afferent blood supply to the organ. Cationic
liposomes can be administered by aerosol to target lung epithelium (Brigham et al, Am. J.

30 Med. Sci., 1989, 298: 278-281). Patent references on liposomes are: WO 90/11092, WO
91/17424, WO 91/16024, WO 93/ 14788 (Vical) and; WO 90/01543 (Intracel).
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To improve the specificity of gene delivery and expression the therapeutic gene the

inclusion of targeting elements into the delivery vehicles and the use of regulatory expression
elements have been investigated both singlulary and in combination in many of the previously
25 described delivery systems.

Improvements in DNA vectors have also been made and are likely applicable to all of
the non-viral delivery systems. These include the use of supercoiled minicircles reported by
RPR Gencell (which do not have bacterial origins of replication nor antibiotic resistance genes
and thus are potentially safer as they exhibit a high level of biological containment), episomal

30 expression vectors as developed by Copernicus Gene Systems Inc (replicating episomal
expression systems where the plasmid amplifies within the nucleus but outside the

chromosome and thus avoids genome integration events) and T7 systems as developed by
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been 20 described for exanple in detail in W 91/09967, EP 0328404 and
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adenovirus (Fisher, K.J. and Wilson, J.M., Biochem. J., 1994, 299, 49-58). However the

25 presence of two receptor pathways for DNA entry (ligand receptor and adenovirus receptor)
reduces the specificity of this delivery system but the adenovirus receptor pathway can be
eliminated by using an antibody against adenovirus fiber protein as the means for linkage to
DNA (Michael, S.I. and Curiel, D.T., Gene Therapy, 1994, 1: 223-232). Use of purified
endosomalytic proteins rather than intact adenovirus particles is another option (Seth, P., J.

30 Virol., 1994, 68: 1204-1206).

The expression of a gene construct of the invention at its target site is preferably under

the control of a transcriptional regulatory sequence (TRS). A TRS is a promoter optionally
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Examples of TRSs which are independent of cell type include the following:
cytomegalovirus promoter/ enhancer, SV40 promoter/ enhancer and retroviral long terminal
repeat promoter/ enhancer. Examples of TRSs which are dependent on cell type (to give an

25 additional degree of targeting) include the following promoters: carcinoembryonic antigen
(CEA) for targeting colorectal, lung and breast; alpha-foetoprotein (AFP) for targeting
transformed hepatocytes; tyrosine hydroxylase, choline acetyl transferase or neurone specific
enolase for targeting neuroblastomas; insulin for targeting pancreas and; glial fibro acidic
protein for targeting glioblastomas. Some oncogenes may also be used which are selectively

30 expressed in some tumours e.g. HER-2/neu or c-erbB2 in breast and N-myc in neuroblastoma.

Accordingly, a preferred gene construct for use as a medicament is a construct

comprising a transcriptional regulatory sequence which comprises a promoter and a control



t he heterol ogous enzyne encoded by the first conponent. A preferred nethod
for delivery of -19- a cytotoxic drug to a site is one in which the
first coRpee@efssgONPri ses a gene encoding the heterologousPEﬂﬂ?MEMCBGQ and
t he second conponent prodrug is selected fromN-(4-[N, N :

bi s(2- |odoethyl)an1no]phenoxycarbonyl) ~l7glutamc acid, N (4-[N N

bi s(2- chloroet %@ am no] - phenoxycar bonyl ) - L- glutan1c-ganna (3,5 dlcarboxy)a

ni | i de oHementsviigh js\e genstic syiteh rq)eeférqiyw@ﬁs%pf %e&%‘k(]‘é‘hﬁ‘%ﬁy‘ﬁﬁ’fi gedit ami ¢
acid or ggﬁgwﬁg{f\gﬁx{&oi'ele}’m%? FRERRLA HAlksdlE 5?%&8@&&%%\( e Ljs%ﬁé wsed

herein i No- asso €d Vi rus
ADEPT  preferred promoter is dependent on ceR Ii‘j‘rpd%ﬁ&is déleqed Gdneihe YoRoWingProsioterer apy
AFP al ha foe rotei n AM RACS

Ant i met atsstineembiyohiciantigen (GEA ) ralpifa- é&‘tPs), tafrommosrlm cheline

gmg;)ﬁ e%gﬁ,r EJ' f%ta Lo iedrone specific enolase; 1nsulm, glial fibro 38‘ aswl ]?ﬁneu C-
det er ni nérggzr & Q0RyCPreferably the gene construct for use as a ediCh&it %@é@lb@bogye{?ji]l -

Anti gen constant domaln of anti
chain CFiﬁckaged within an adenovn'us for delivery to thamiemuypkipt hakasA genefateview of

car boxypepti dase & CPRK car.box ti dase &
nut at ed REEeiRdReRgth gmw@m indpouglasest i . Tumen Targeting o398 ch%q& see

Exanpl e 1d DABy CHbody en d ba'rthe ne ¢o sthEtP(gs(HQ fiVettién may be any fonn of

3,3 -di am noben2|

di et hybpaitidody eonaiet MMS for example F(ab')z, F(ab"), Fab, Fv, singlOthdif F¢ & -iha Ahyed
Eagl e' s medi um ECACC European Col | ecti on of

Ani mal Calitablg antibpdy censtyuct is contemplated, for example a recently deseribped aptibedypassay
FLISA v B i o 2R o BN BSGRERERS 2GR
serum  Diséfbhide bonded Fvs are also contemplated. For constructs based on CPG2 enzyme, Fab
fragment constructs dimerised through enzyme dimerisation are preferred. Non-human
15 antibodies may be humanised for use in humans to reduce host immune responses. A
humanized antibody, related fragment or antibody binding structure is a polypeptide
composed largely of a structural framework of human derived immunoglobulin sequences
supporting non human derived amino acid sequences in and around the antigen binding site
(complementarity determining regions or CDRs). Appropriate methodology has been
20 described for example in detail in WO 91/09967, EP 0328404 and Queen et al. Proc Natl
Acad Sci 86,10029, Mountain and Adair (1989) Biotechnology and Genetic Engineering
Reviews 10, 1 (1992) although alternative methods of humanisation are also contemplated
such as antibody veneering of surface residues (EP 519596, Merck/NIH, Padlan et al).
According to another aspect of the present invention there is provided a matched two
25 component system designed for use in a mammalian host in which the components comprise:
(1) a first component that comprises a gene construct encoding a cell targeting antibody and a
heterologous prodrug activating enzyme wherein the gene construct is capable of expressing
the antibody and enzyme as a conjugate within a target cell in the mammalian host and
wherein the conjugate can leave the cell thereafter for selective localisation at a cell surface
30 antigen recognised by the antibody and;

(ii) a second component that comprises a prodrug which can be converted into an active drug

by the enzyme.



Fd heavy chain of Fab, Fab' or F(ab')2

optionally containing a hinge GDEPT gene
directed enz rodrug therapy HAMA PCT/GBYS/0H94EN
Ant i I\/busewﬂyr?ggb'%ay HCPB human

car boxypepti dase B, preferably pancreati.qghinge (of an 1gQ

a short proline rich peptide which contains the cysteines that bridge the 2
heavy chai ns HRRGbody 8ffEtted enzyme prodrug therapy (ADER®Y) ise knmwinsdanpesrthsrapentic

| RES ir,ltern%l ri bgsone, entry site X .

met hot r ex3Rprsoagha ADEPT uses a tumour selective antibody COHJH%‘-’%f?@& %,zxme.r ﬁg cppiygste ng
antigen I . : : td | ;
ndustr 2%; alg{ﬁxdnw%'?dnteo tgg patient gus&ﬂsy intravenousy3! AIRRAY 158 dafisd MRS wour site(s)

or t ho- pheand elegdiraiithebldBd and other normal tissues. A prodrug is then administ¢ried teethe

buffered saline PCR ) pol yper.ase chain,
reacti od patient which is converted by the enzyme (localised at the tumour site) into a cytotoxic drug

N-(4-[ N, N-bis(:i2qchl qroet hyl,) am no] - phenoxycarbonyl )-L-glutam c acid

pr epr oCPBv"l?“‘ﬁl kills Bxe our Xel?s. proCPB with an N-termnal |eader _
sequence pr oCPBhe present invention can be applied to any AIBEPT sPsterhS SHithlsle Bkaiapled 6P
domai n scFv Sl n(gl e chain Fv SDS- PAGE,

sodi um dod®ERT systghsinelude tidsgdased emangeofghe fadloming epsyoress¢asb@peptidase G2;
salt sodiumcitrate TBS . . . Iris-buffered, Saline
Temed . carboxypeptidase A; aminopeptidase; ﬁRﬁﬁ“?NPb‘?Sé’P?‘&?FétgHSFP@EWF;e‘ﬁg CHIRPASSE A
triflu 16 %k fhed- D . ; inase: nitroreductase: of t B

r equl a?{)dr)g&gte%g% %@g&%@%@gﬁactamase, cytosine deaminase; nitroreductase; of fibitéthBit A2gmes
enzyne pr gstlwding b&rbapypeptidase A, carboxypeptidase B, and ribonuclease. Sudtablelrtferenegs am
of the heaVﬁ ant i body_ chajn | abl e

VK
regi on of T pystemuincludsdelamR@ (1996)in J. Natiqndl Gaaqss dnstiteta 880k Niculescu-
cont ot aigeAT I BRsT | EnROfaRediERaCencRly 2 BSAR AR RECSOPAANGAL HaniGher.

conponent 35134; W@BS/M(URCWBI&&W&EL Oan&es RSB35 3287-9D£1996; WSr3587161
conservative am no acid substitutions, deletions or additions. However the
speci f i LRCROT andefenent)n W Q707769 (Eenses); and WP 8543025 (Wellenme)l The

conservat lh\ét%rcﬁcr)ngguos e%%'r%e ?ﬁ’a%sﬁé ith é Poi}?n oatr aecattaq)l?t% gr}tﬁ)%d)l?;esleg \fé')r example EP 745673

(Zeneca). A review articles on ADEPT systems include Hay & Denny (1996), Drugs of the
Future, 21(9), 917-931 and Blakey (1997), Exp. Opin. Ther. Patents, 7(9), 965-977.
A preferred matched two component system is one in which:
20 the first component comprises a gene encoding the heterologous enzyme CPG2; and
the second component prodrug is selected from N-(4-[N,N-bis(2-iodoethyl)amino]-
phenoxycarbonyl)-L-glutamic acid, N-(4-[N,N-bis(2-chloroethyl)amino]-
phenoxycarbonyl)-L-glutamic-gamma-(3,5-dicarboxy)anilide or N-(4-[N,N-bis(2-
chloroethyl)amino]-phenoxycarbonyl)-L-glutamic acid or a pharmaceutically acceptable salt
25 thereof. Preferred prodrugs for use with CPG2 are described in the following US patents from
Zeneca Limited and Cancer Research Campaign Technology Limited: US 5714148, US
5405990, 5587161 & 5660829.
In another aspect of the invention there is provided a method for the delivery of a
cytotoxic drug to a site which comprises administering to a host a first component that
30 comprises a gene construct as defined herein; followed by administration to the host of a
second component that comprises a prodrug which can be converted into a cytotoxic drug by

the heterologous enzyme encoded by the first component. A preferred method for delivery of



Ori gi nal Exenpl ary . Preferred Substitutions
E;gst ituti On;,::-,:, (A Lys Asn (N) Val ; Leu; Ile an tt's/(;n:l/;/lnzﬁi\?g(m
dn Asp B@f du Gu CGs (O
Ser Ser Gln (Q -19- Asn
éfg du (a c)ytotoxm drug to a siterds gnﬂmwppq:p the first component compgé)s aGI ggm(eg)g)@ng Hrey
,(ArL)g e Qerologous enzyme GE %I g"fhef feé:ohq/g?mponen? pgoc%ég is sgjég%ésgﬁ)én Tlggtl{t%]lleu
: - e; e
fre 8’ Pﬁen ilsfegnodoethy1)ammo]pﬂéxs1»d¥€£rb61\>§1 L-%lutamm acid, N-(4 g—’& Pro (P)
dy 1s(2-chloroethyl)ammolspkxetmryca(rﬁymyl)-L-glutam1c-gamma—(3T5Hdlcarboxy)amhde or N-
$§; Thr5 &I)[Q,N-bls(2-chloroeth)ﬂ%mWi-pbe‘x}oxycarbonyl)-L-glutaxmc aqiﬁFgr aﬁg&nvgq?ppc%g/r
ElngI euci %gce %éég%sgéc/i&l rercl)omsncl ature i sI !sgt l(;ﬁtj bg/ﬁ)w I:.Q\Ieanl ne reu A a,_ Al a
A Arginine  Abbreviatiduisqused herein include: Aspar agi ne Asn N
Aspartic Acid Asp D steine . Cys C
d ut ani c 4RVd du dangraspeciated vius @ n Q
IGS)Cl)lcialrjgl rzli‘xeDEl"T IG: )é IG H %Bo&jy 8fected enzyme pro&rug therapy H
AFP ' alpha-foetoprotein
AMIRACS Antimetabolite with Inactivation of Rescue Agents at
Cancer Sites
APS ammonium persulfate
b.p. base pair
BPB bromopheno! blue
CDRs complementarity determining regions
CEA Carcinoma Embryonic Antigen
CL constant domain of antibody light chain
CPB carboxypeptidase B
CPG2 carboxypeptidase G2
CPG2 R6 carboxypeptidase G2 mutated to prevent
glycosylation on expression in eucaryotic cells, see
Example 1d
DAB substrate 3,3’-diaminobenzidine tetrahydrochloride
DEPC diethylpyrocarbonate
DMEM Dulbecco's modified Eagle's medium
ECACC European Collection of Animal Cell Cultures
EIA enzyme immunoassay
ELISA enzyme linked immunosorbent assay
FAS folinic acid supplemented
FCS foetal calf serum



Leuci ne Leu L Lysine Lys K

Met hi oni ne Met M Phenyl al ani ne Phe F
Proline Pro P Serine Ser S

Thr eoni ne WO /51787 11, ) T Trypt ophan Trp PCT/GBI8/01294 W
Tyrosi ne Tyr Y Valigg_ Val VvV Any
Am no Acid Xaa X5 1InthiS specification nucleic acid

vari ati onid (del etions, substitutions sty abahbf Bats)Fabf o gi)j b}gﬁd)ﬁgyei c

aci d sequences are contenplated which retain which the ability to hybridise
under stringent conditions to the spekantaigingadirgece i n question. Stringent
conditio DEPR defined as 6xSSC, 0.1 %S t .60[err] for m nut es.
However 2§e0| fically listed nucleic a%elngla?i'egt_eég iy Bg%égerﬁl”é preferred.
It is congamphated that chem cal anal ggmas ARt Maﬁ&rﬁﬂ&%ﬂg' eic acid
structures such as "peptide nucleic acid® (PNA) may be ah acceptable

equi val eldCPBarticul arly for purposeshurhat catlmxypeptidasgiBy preferablg padredtici Nt o
protein (\Wtt 1994) Nature 368, 561). The inventigon w.ll now be
iIIustratlBBg?)tf]’r}%Bf%& nce to the fol | ohiingt Rrelieg sich peptige avhich.¢amtains the

Tenperatures are in degrees Cel sius. K tion of the
fusi on gene construct conprising A587®g%ﬁe§g#§%ﬂg§€t§%&%gg§§@#égagrrent

| i nked atHRP® & HRPni nus via a fl exi bhdsd fadishpepaidaséle | i nker to the
N-termn CP& pol ypeptide. SS represents the signal sequence. L

repr esent | i nker sequence. CPG2/ Reintespal sibesaree @rOysitgi th it s

gl ycosylaMIE(] sites nullified through n%lt tion 10 as explained in the text.
Fi gure 2a shows a representation of (1?35 o 2 fusion protein with

di meri satNGA taki ng pl ace through nomdoyRERRcr3RCHCARE Retg¥pen two CPQ2

nol ecul es. Figure 2b shows a representation of a F(ab')2 anti body fragnent.
Figure 3 Nf a cell based ELI SA asshgtianal €eliectipasiof ngustrialamdtMarine
material. Only the CEA 15 positive lige has increased |evels of binding

wi th increasing anmounts of added fusilg‘?Ft?ﬂaot ei n whereas the CEA negative
cell lineopps only constant backgr oun&,ﬁy_é]@ngﬁng&mk& t hroughout. The
vertical axis represents optical density teadings neasured at 490 nm and
the hori ZB®al axis the anmount of addshbsphuse bufferedsatine measured in ng of

pr ot ei n. c}%e graph shows data obtai ned from an_ experinent where a nunber
of cell 15&Rs and a negative control R¥wnemseehajnsieacione i ncubated with

i ncreasi nggpnounts of fusion protein N-?hltgﬁ-%?s(f-%hforo%ﬁfﬁ}'anggo cri bed
phenoxycarbonyl)-L-glutamic acid

preproCPB proCPB with an N-terminal leader sequence

proCPB CPB with its N-terminal pro domain

scFv single chain Fv

SDS-PAGE sodium dodecyl sulphate - polyacrylamide gel
electrophoresis

SSC salt sodium citrate

TBS Tris-buffered Saline

Temed N,N,N’,N’-tetramethylethylenediamine

TFA trifluoroacetic acid

" TRS transcriptional regulatory sequence
VDEPT virus-directed enzyme prodrug therapy
VH variable region of the heavy antibody chain

VK variable region of the light antibody chain



in Exanple 6. The results show that only the LoVo (CEA positive) cell line
showed an increasing OD490 readi ng corresponding to increasing anounts of
addes fusw}g %glq%,pi n. All other cell lines (CEA negative) aPdr/GiB8s/@iad rol
(no cells) Pove only a background OD490 nm readi ng which did not increase
with the addition of fusion protein. Thege-results provide 25 evidence that
the fusion protein material binds specifically to a CEA positive cell line
in a dose dependant nmanner and do not bind to CEA negative lines. Figure 4
shows retention of secreted fusion protein to reconbi nant LoVo tunour
cells. The vertical axis represents optical density readi ngs neasured at
490 nm and the "tﬁfs's?%ﬁé’dtioﬁ@oﬁsér@&imﬂb a6id AndIdgdeon speifib antiho beidy (|| E6)
measured in ng/nm of protein. The experinent 30 was perforned as described
i n Exanplseqiences ag cohtesmplated whichrretairethe relevast biolegisalbpreperties efthesomponent
Col 0320DM | i nes (which ensel ves secrete fusion protein).and. I

par ent abd afdhinvepdon byt ditierjp sequance by oBe g1 MOLY ngfr"é{"'%‘? ﬂ}‘mﬁ al%‘ﬁ@fggﬁuﬁgn%el I
i nes wer i p SRTY. ! are nt
and any uﬁ%%%@g%ﬁ%%g?%?ﬁ&% grEIO isgﬁalﬂﬁa;:n elaS| nﬁn%lgﬁag?rﬁerag?i{%%s of éfteﬁg&_.
ant i - CEA Pyitd1Q\Kservdtive amifs acid ddbslititiorishaee fabulatkddeldw. The assay was

devel oped as described in the text to determne the |evel of retention of
any secreted material and whether further added anti body woul d increase the
si gnal . TQe. results showed that 5 it hout added i’%ﬁ:i- anti body the
control par&l Lovo line ex??‘ only a backgio n&@go nm readi ng (as
expect ed) whereas the reconbi A% tpoBs | i ne gave §“§§ 9”5’1"?"0ng D 490 nm
readi ng indicating that the fusion protein material was being retained on

t he CEA pAki@A)ve LoVo cel | s. VihkIeEpleegative recdabi nant Col 0320DM gave a
much weaker reading than the to\(o cells but the signal was higher than
backgr oun®§ 85si bl'y due 10 t EYRJHE ARing of theld&creted antibody early
in the as t hod). | ncreasj n ty.ati ons o he anti - CEA anti body
(I'1E6) a edagg the fixed cel IGsPIg’s igi/v% ’é&rgose rel fgt'lgd response in the case
of the paagp(®) LoVo cells th@uindicating that tKHy are CEA positive and
can bind CEA binding material (such as the fusion protein if present or
added) . TR#¥s fEkonbi nant Col 0386DM and LoVo cells ¥bwed little increase in
overal | 9&?ﬁi gnal with incr esgsi ng 15 amounts of,gdded antibody with the
exception e LoVo cells I'ch appear to show a slight response at the
hi ghest aghg@dy dose. Since iAyg reconbi nant Col 0o34pDM are CEA negative no
increase in signal due to anti- anti body the results for these cells
woul d be EkpéG)ed. In the cas®@f the reconbi nant B®Vo cells the addition

signal dug,.t amounts of antibody.added,in this say may be swanped
except at ﬁt‘%@%ni ghest dose dué“f‘o&'!lh e i ve Zoa}gr(gr ength of the original

signal . Figype S5 shows retentiiQp. 9hi; M&! AILPKhEUSI qlewdr ot ei n to reconbi nant
LoVo t unour c)el | s. The vertical axis represents nedi an tunour vol une '
(crmerr]) and the horizontal ®Norkeutinee in day after dosing of the prodrug.
The experinment was perfornmed as descrihed. in Exarrﬁ#e 12 using 60 ny/kg

r

doses of bFB&I”hg. The resul t s NoflsHeinsatle: Yab cont € GAD(c) (none prodrug
treated) Met; Ala; Phe

Lys (K) Arg; Gln; Asn Arg

Met (M) Leu; Phe; Ile Leu

Phe (F) Leu; Val; Ile; Ala Leu

Pro (P) Gly Gly

Ser (S) Thr Thr

Thr (T) Ser Ser

Trp (W) Tyr Tyr

Tyr (Y) Trp; Phe; Thr; Ser Phe



25 tunours grew to 6 tines their initial size by 11 days (post-dose day) at
which tinme the tunours were harvested. The prodrug treated tunmours GAD(d)
show a siﬂlnifi cantly slower growh rate and by day 16 (postpcdnssIs@azo) have
only reac QP81 8es their initial size. This data indicates at |east an 11
day tunour growth delay. In the Exanpl es)fpel ow, unl ess otherw se stated,
the foll owi ng nethodol ogy and 30 materials have been applied. DNA is
recover edaa(W) puri fi ed by usdleyLe@MeCIHBN err] Ileukit (Stratech Scientific
Ltd. or Bio 101 Inc.). The kit, contains: 1) 6M sodiumi odide; 2) a
concentrated sol ution of _Alg; Nodgpsilen chi ori de, Tris and EDTA for making
a sodi um chl ori de/ et hanol /wat er wash; 3) dassmlk- a 1.5 nm vial
containing 1.25 m of a suspension of a specially formulated silica matrix
in water. i S | i f purification based on the nmethod of
Vogel stei#@ﬁf@?@géﬁ%mﬁﬁgsﬁs@%%' Proceedi ngs of the National Acadeny
of Sciences USA (1979) Vol 5 76, p 615. Briefly, the kit procedure is as
fol | ows. Alanihevol une of gdb slice is &added 3 vol unes of sodi um i odi de
solution fromthe kit. The agarose is,nelted by heating the mx at 55 _for
10 min tHY@MPSssnilk (5% m) is added, nixed well and left to stand for
10 mn atA?H%Eﬁﬁ}i t enper re. The glgssmlk is spun down and washed 3
times wt'h SH[ err] .5 mM) fromthe kit. The wash buffer is renoved
fromthe &% Atid and DWsp s el uted Dy 10 incubating the Gassmlk with
water (5-10 nml) at 55[err] for 5-10 min. The aqueous supernatant contai ning
the el ut €dysthirei s recover by centri@ugati on. The elution step can be

r epeat ed ¢ﬂg su%r.gat ant s.pool ed. Conpetent E. coli DH5[err] cells were

obt ai ned Tite Techno(l} gies Ltd ( [err] efficiency DH5[err] conpetent
cells). 18mtamine M ni - pregry ati ons ofQdoubl e stranded plasm d DNA were nade
using the RPM err] DNA preparation kit from Bi 0101 Inc. (cat. No 2070-400)
or a si m Ghyciner oduct - thelykit contaids al kaline lysis solution to |liberate

pl asm d frombacterial,.cells and glassmlk in a spinfilter to adsorb
i ber at ed™IR@M%hi ch is thel el uted with sterile water or 10mM Tris- HCL,
1mM EDTA’[ﬁRfe' Ziné' 20 Tle The standayd PCR reaction contains 100 ng of

pl asm d Fexcept where stated), 5 [err]l dNTPs (2.5 nmM, 5 [err]l 10x

Enzynme buLéwwing 500 nM KO LedlO0 mM Trik pH 8.3), 15mM MgCl[err] and 0.1 %
gelatin),_1 [err]l of a 25 pM [err]l_stock solution of each primer, 0.5
[err]| thEY$B%tabl e DNA pbYSnerase an® water to obtain a volune of 50
[err]]. 4 _PCR condj4.ions were: 45 cycles of PCR at 94[err] for 90 s;
55 for 6%% 8rr] for %B s, endi ngﬁthe | ast 25 cycle with a further

72[ err] f Phenbalafifie i ncubaPheon. AMPLI TRQ err] , avail abl e from Perki n- El mer
Cetus, is_used as the source of thernpstable DNA pol ynerase. Ceneral

nol ecul ar Psliseogy proceduP®s can be fBllowed fromany of the nethods

Serine Ser S
Threonine Thr T
Tryptophan Trp \
Tyrosine Tyr Y
Valine - Val Vv
Any Amino Acid Xaa X

In this specification nucleic acid variations (deletions, substitutions and additions) of
specific nucleic acid sequences are contemplated which retain which the ability to hybridise
under stringent conditions to the specific sequence in question. Stringent conditions are

defined as 6xSSC, 0.1 % SDS at 600 for 5 minutes. However specifically listed nucleic acid



described in "Ml ecular Coning - A Laboratory Manual" Second Edition,
Sanbr ook, Fritsch 30 and Maniatis (Cold Spring Harbor Laboratory, 1989).
Serum freqowykiygn i s OPTIMEM err] | Reduced Serum Medi um @ORGBROIZH . No.
-26 - 31985. This is a nodification of Eagle's M ninmum Essential Medium
buffered with Hepes and sodi um b| car bonat28,- suppl emrent ed wi t h hypoxant hi ne,

t hym di ne, sodi um vat e - ut traqe el enent s
factors. PI9BeRYESH eﬁfr&f’%qedRé'a@eﬂ {"@?%itﬂ%ﬂetd@gzw Rgal ogma ngtur ue Wieac qeid

ww i r €

ML (2, 3arares Pk pabddimleid A5 ¢HENR gy beBh doceptable cquivalont, piculacy
di ol eoyl forgmppats thyltdadiharredqmm mms[dﬁa?ﬁhtolpioﬁﬁﬁﬂ@ﬁmy(l9949%1‘6@@56101

bi nds spontanequsly with DNA to forma ]ipid-DNA conplex - see Fel gner et

al. in Proc. Ndfifinvestien wil now bsillustiated byseefersupzto t@momm porlisiting
GENETI CISNiE kl{esel‘cm use%aaég n%I\llg 118]¢?1ﬁ§n anm nogl ycoside 10 antibiotic

relatedto0 ge ‘agent in nol ecul ar genetic
exper i "eNFigured’shblie aclpresentabonF e MSion gehe BoRGrudEddmprisiR I ABB A agtibodyN

MAXI SORB[ err]) was coated with 50ng CEA in 50 nM carbonat e/ bi car bonate..
coating bheavgrchpind bfrggmentdinked ptitd €germiBugvia adBXitdy (Ga8)3i peptidatinkerao the
4[err] overnight. The plate was washed three tines with PBS- TWEEN[ err]
(PBS + 0. b%te%lmeﬁ[%l’@? polypentide- (SSaispissenik the sigml peguence. ;lerempntscafhrdce%

vashed t nFeRep e GFRE repents EBKD it 1 GO SRR} Skl ainemiiion

per welio aglgkpmﬁeﬁ)alttggt@& roomterrperature for 2 hours. The pl ate was
washed three tines with PBS-TWEEN err], 100 [err]l per well of a 1/500

di | uti on igmmr2ashews hireptesgotation of |(thhﬁi’r629aﬁ{smmpmtduDWgﬂh(dﬁmgnmtAn'télﬁﬂg was
added in 1, % BSA i.n PBS- and incu roomtenperature on a
rocki ng pPRFY g’ﬂ‘l‘glb?ona?m’ia‘e/ég@l’% éb%FnWﬁg?ﬁ%a‘Paf Swashed three times
w th PBS- Fyﬁu[zg@h},wggqeg,gfeﬂta%%quﬁ ﬁﬁ‘bﬁ@éﬁag‘q‘ tect binding, add

100[err]l per well of devel oping sol one’ ca ¢ of phosphate-citrate

buffer - Elgmt 3RhoRR a-cellibased| BIAS Al axsdy)0f secrebfdofusiof proteimaterials Gslgleke QEA 30
ny tabl P Ré‘? enedi amn Bi‘?ﬂdl hydrochl oride - Sigma P8412) and i ncubated
for up ¥ P‘ifs ks inqreased dewels ofbingiag s\tltslplper@amg AQHRLS Ofsdqtvérﬁxflpnmtem
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in Example 6. The results show that only the LoVo (CEA positive) cell line showed an

increasing OD490 reading corresponding to increasing amounts of addes fusion protein. All
other cell lines (CEA negative) and the control (no cells) showed only a background OD490
nm reading which did not increase with the addition of fusion protein. These results provide
25 evidence that the fusion protein material binds specifically to a CEA positive cell line in a
dose dependant manner and do not bind to CEA negative lines.
Figure 4 shows retention of secreted fusion protein to recombinant LoVo tumour cells. The
vertical axis represents optical density readings measured at 490 nm and the horizontal axis
the amount of added anti-CEA antibody (IIE6) measured in ng/m! of protein. The experiment
30 was performed as described in Example 7 using three different cell lines, recombinant LoVo
and Colo320DM lines (which themselves secrete fusion protein) and a contol parental LoVo

line which does not secrete fusion protein. Firstly, the cell lines were fixed, and washed to



-27 - plate was washed three times wwth PBS-TWEEN[ err] and once with PBS.
To detect binding add 100[err]| per well devel oping solution (one capsul e
of phosphate-citrate buffer - Sigma P4922 - dissolved in 19ey/iBokhews] O to
which i s WOMEIBRe 30 ny tabl et o-phenyl enedi ami ne di hydrochloride - Sigma
P8412) and incubated for up to 15 mnutggs. The reaction was 5 stopped by
adding 75[err]l 2MHerr]SOerr], and abSorbance read at 490nm Western
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Figure 5 shows retention of secreted fusion protein to recombinant LoVo tumour cells. The

vertical axis represents median tumour volume (cm’) and the horizontal axis time in day after
dosing of the prodrug. The experiment was performed as described in Example 12 using 60
mg/kg doses of prodrug. The results show that the control GAD(c) (none prodrug treated)
25 tumours grew to 6 times their initial size by 11 days (post-dose day) at which time the
tumours were harvested. The prodrug treated tumours GAD(d) show a significantly slower
growth rate and by day 16 (post-dose day) have only reached 3 times their initial size. This
data indicates at least an 11 day tumour growth delay.
In the Examples below, unless otherwise stated, the following methodology and
30 materials have been applied.
DNA is recovered and purified by use of GENECLEAN™ II kit (Stratech Scientific

Ltd. or Bio 101 Inc.). The kit contains: 1) 6M sodium iodide; 2) a concentrated solution of



and 5 mnutes). 5 M croor gani sm deposits: Plasm d pNG3- Vkss- HUCk was
deposited at The National Collections of Industrial and Marine Bacteria
(NCI MB) , vié g,tsr,%ichar Drive, Aberdeen AB2 1RY, Scotland, UrCT&BIBOIRIdom on
11-April - 3 under deposit reference nunber NCIMB 40798 in accordance with
t he Budapest Treaty. Plasm d pN&A- VHss-piLg&CH ' was deposited at The
National Collections of Industrial and Marine Bacteria (NCIMB), 23 St 10
Machar Drodium chleddeckts ad ED B fosmgkingasodiym chigride/ethancl/ waten wasls3)| - 1996

under deppsit..reference nunper. NCI 0797 1 cor d | pest
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Aber deen AB2 1RY, Scotland, United Kingdomon 11-April-1996 under deposit
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addition of o e appropriate normal” culture nedia (2x the vol une e
trypsin amd sipemajantsipmolekl | suspensi on was then either cell counted or

further diluted for cantipnued culture depending qon.the procedyre to be

bor f ormed. Hedeompatently ol LI CHIRYEE CBRRCAI - EesPholeRss L A

Al5- 651 ' uropean) was stored at -20. For use, the
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serum was conp \/I\% [err] 30 overnight. The next day, the serum

was i nigubat ed Miai-prepatitiongd 6f double Einded plabmRDNAhe/ere madsisiig tid RRM3M
56[err] waterbath for 15 min. The serumwas renoved and allowed to cool to

r oom t enpPNApmparasienditdrom Bigk0lskuci (cat. Na 20706400 onp isimidar predust stherkdd at

-20 C._..-29 . I di ' i,bco BRL - Tq. 500
i Dvet porteiss Atkaling Bl oustoip HBgsfh fSRATINAEom R RN Bl
n pen/ shispfi{tPR AsOrbAiberAIDNA FhidhS8 theneheted WathaderlieSvatdrAd® 10RM Tristisi ng
G bco BRL conponents unl ess stated otherwise): 490 ni DVEM 5 (41966-086);

12.5 M H§ebmM BPIR, @F6].5. 5ml non-essential amino acids (11140-035); 5 ni

pen/ strep (10378-01Q); vi,t am ns, 20-Q37); . sal anmi no aci.ds

(St05126%0) ; Age ok dtR rescti Censins 100 52 a7 plabinid DRI BoCopibarestidar 10

[err]a/ my) anaPs.shad, 3 RPFo ¥R&AEk buffer (500 mM KC, 100 mM Tris pH 8.3), 15mM
MgCl, and 0.1 % gelatin), 1 pl of a 25 pM/ pl stock solution of each primer, 0.5 ul

thermostable DNA polymerase and water to obtain a volume of 50 pl. Standard PCR
conditions were: 15 cycles of PCR at 94° for 90 s; 55° for 60 s; 72° for 120 s, ending the last

25 cycle with a further 72° for 10 min incubation. .
AMPLITAQ™ ,available from Perkin-Elmer Cetus, is used as the source of
thermostable DNA polymerase.
General molecular biology procedures can be followed from any of the methods
described in “Molecular Cloning - A Laboratory Manual” Second Edition, Sambrook, Fritsch
30 and Maniatis (Cold Spring Harbor Laboratory, 1989).
Serum free medium is OPTIMEM™ [ Reduced Serum Medium, GibcoBRL Cat. No.



FCS; 5 mM dNTP m x; and 418 50 ng/m stock solution (to produce the
appropriate selection concentration). 10 dNTP m x: 35ng G (Sigma

G5264) , @BJ?PZS%-@ gma C4654), 35nmg A (Signma A4036), 35ng UKCI/GBOBIIBLE3) ,
125mg T ( 895) were dissolved in 100mM water, filter sterilised, and
stored at -20[err] (418 Sel ection: for.3gVo cells (ATCC CCL 229) sel ection
was perfornmed at 1.25 ng/m, for HCT116 (ATCC CCL 247 ceIIs and
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characterisation of reconbi nant nurine
BSA in PBS-TWEEN™ and incubated at room temperature on a rocking platform for at least

20 1 hour. The plate was washed three times with PBS-TWEEN™ and then once more with

(.ﬂ-

PBS. To detect binding, add 100pl per well of developing solution (one capsule of

phosphate-citrate buffer - Sigma P4922 - dissolved in 100 m! H20 to which is added one 30

mg tablet o-phenylenediamine dihydrochloride - Sigma P8412) and incubated for up to 15

minutes. The reaction was stopped by adding 75 pl 2M H2S04, and absorbance read at 490
25 nm.

The CEA ELISA using an anti CPG2 reporter antibody was essentially as above but
instead of HRPO-labelled goat anti-human kappa antibody an 1/1000 dil. of a rabbit anti-
CPG2 polyclonal sera was added, in 1 % BSA in PBS-TWEEN™ and incubated at room
temperature on a rocking platform for at 2 hours. The plate was washed three times with

30 PBS-TWEEN™ ., A 1/2000 dilution of a goat anti-rabbit HRPO labelled antibody (Sigma A-

6154) was then added and incubated at room temperature on a rocking platform for 1 hour, the



A5B7 F(ab')[err] antibody have been published (International Patent
Application, Zeneca Limted, WO 96/20011, see Reference Exanple 5 therein).
I n Refererwggﬁ)gml e 5, section f 15 thereof, the A5B7 anti BPETGRASAEP4er e
cloned into vectors of the GS-SYSTEMerr] (Oel | tech), see International

Pat ent Applications WO 87/ 04462, WD 89/ 2036, WD 86/ 05807 and WD 89/ 10404,
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sinpl e IBarglybefdlveMﬁreaj\mez/%SBPHlt@ﬁohHQ édﬂ@lhﬁgmmermmeﬂ%%) Thl s 10
vector was constructed by first renoving the Neonycin gene (since it

cont ai ned Saperrasrnts; 25 u} sample i Znixhdve Laemeyli biffer; 42t loaded,iStandards F(ab’)z
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was cut _framthe g and purified. Two oligonucleotides CVE Q0261 and CME
00262 (@E@Omylmpslurgﬂdygfmmt@ottom of gel(approx. 1 hour). Blotting: using a semi dry

blotter (LKB) onto nitrocellulose membrane. Milliamps = 0.7 x cm2, for 45 minutes.
Blocking: 5 % dried skimmed milk in PBS-TWEEN™ for 40 minutes.
Detection of F(ab’), :goat anti human kappa light chain HRPO labelled antibody,
1/2500 in 0.5 % dried skimmed milk in PBS-TWEEN™ incubated overnight.
25 Detection of CPG2: mouse anti-CPG2 monoclonal (1/2000 in 0.5 % dried skimmed
milk in PBS-TWEENT™ incubated overnight; goat anti mouse kappa light chain HRPO
labelled antibody -Sigma 674301- (1/10000 in 0.5 % dried skimmed milk in PBS-TWEENTM)

incubated for at least 2 hours.

I_)

Development of Blot: Chemiluminescence detection of HRPO based on luminol
30 substrate in the presence of enhancer was used (Pierce SUPERSIGNAL™ Substrate).

Substrate working solution was prepared as follows: recommended volume: 0.125 ml/cm2 of



desi gned and synt hesi sed. These two ol igonucl eotides were hybridi sed by
addi ng 200 pnol es of each oligonucleotide into a total of 30 [err]l of H20,
heat i ng 0 Eggﬁw] and allowi ng the solution to cool slow yctazBs§ipes]. 100
pnol es of ? € anneal ed DNA product was then ligated directly into 20 the
previously prepared vector and the |igapgan mx transformed into E.coli. In
the cl ones obtained, the introduction of the DNA "cassette" produced a new

pol yl i nkelot sefagendixiequal vepumest dfduminol/enhancensodatinneand sibdperonidesphutiong t o
d ih JPNG3: VK Jh I t | dj I, i d

oot duesiEBeRtE BIoE withF ORISR TaE PriO BRIy FERVE ST NGOR AN BIAFF B bR

eact i onmERbHie bl Mndtpost AR duldUb AN Ml s AR) HehhRB0 shpbnds

expect edamsd ¥ mifweteg)r oxi mately 12000 b. p.) was excised, purified and el uted

in 20[err]l Herr]O This material was_then digested using the _restrjiction
enzyne 2Sacl | , Mieraoar gmw%?@t?:@émlé@%\ﬁké%%&@w efos}ﬁeéd‘é%i‘iaé’émland

a band o . t S ' i
cubscquealistiioRy BE il 65 yERRE BLhARA IR, 23 St MisBE LN, 28305 Anp
PNG3VKs s 1R ¥hBedtiagd, Untled K RigdBincot Pll-ﬂop)‘il-d D96 sinder ddpobit tdfereneShiithbér NCIMBZ Y e
Sacl |, dephosphorylated, run on a 1 % agarose gel, the linearised vector

bandI excf h759c$, inpgTqrﬂm,VTiﬁh@etWaNSgéﬁrTm Eﬁa]gmﬂrdﬂh@ﬁt}fﬂtsdﬂﬂg(iﬁl’ Wag o
g . .
of “the’ coapshatih T Sinodl CRySihs PERISER ekl wheifs BRERRE Mg H s "

Bgl || @niach& Dritd, Nuepdesh AXD ?RY?§g&f5nhoUHﬂé’@Kﬂmgfd6&Q&Pm-A%fdl$l|996 GRdéect

size and orientation were confirfred by DNA sequéncing. This internediate
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al., in @?T?ypsﬁ'l]s%%}on?(%vhié)]i% e q;mffer of the original media volume) added, with gently

rocking the flask to ensure the cell layer was completely covered and left for 5 min. Trypsin

25 was inactivated by addition of of the appropriate normal culture media (2x the volume of the
trypsin solution). The cell suspension was then either cell counted or further diluted for
continued culture depending on the procedure to be performed.

Heat Inactivation of Foetal Calf Serum (FCS): FCS (Viralex A15-651 accredited
batch - Non European) was stored at -20°. For use, the serum was completely thawed at 4°

30 overnight. The next day, the serum was incubated for 15 min in a 37° waterbath and then
transferred to a 56° waterbath for 15 min. The serum was removed and allowed to cool to

room temperature before it was split in to 50 ml aliquots and stored at -20°C



asparagi ne residue (N) of the 3 glycosylation sites was nutated to

glutam ne (Q thus negating the glycosylation sites to avoid any

gl ycosyl g} 9gspyent s affecti ng CPG2 expression or enzyne apCTi/GES$/01228

A PCR nutagenesis technique in which all 3 sites were nutated in a single
reaction series was used to create the G2 R6 gene variant. The vector
PNG3/ Vkss/ CPG2- NEO was used as the tenplate for three_initial PCR
reactions. Red¥ermal DMEM Media(using Giben BRErommonental Tol0ont PMEM,@#196G\ £
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pr oduct s HelinanAlciBRESigenacF 8230t findlGhedie acitcentasiopof 1 0 ughull SO md hedteinactivated

synthetic¢ 5 ali ?gﬁucl eoti des CME 00395 and CVE 00396 SE% D NCS;, 3 and 6).
The resuliGSig PRI miryandGh1$30 me/mil stogh selstien (tapsodussithe IRPROPHAE| f i ed

using th j: j dJes CMVE 00398 and CME 00396 (SEQ ID NOsS: 8 and 6).
The resu%?@%%%%h@?ﬁiﬁgi( approximately 600 bp.) was joined to product Rl

(appr oxg mat el YANEP niixP3dmi G SiginA T628 ,3f5ﬂ%C(Ei 'nﬁeuwztge:cs, AN®ighe
ol i gonucl eot i des CIVEXOOSmQ% aensééthNE 00%{6 ( EQ(?% NCS: 1 Sﬁdr%)lé. The

resul t i ngA493R), 350w H(Siemali3nspAamecT (Sigma (X 1895) weatsi dissolnss indH0wl meteral |
three mutat ed al.ycps tian, sites, could be cloned (after digestion with
leF Sk 33 Bobedle 24 ] ( Posul tant

t he rest d BsrG@ and isolation of the resultant

fragment) |t CGHESHRAIGH: SN Ykats (FREE AEa0f eikibAd B peoR ey ks!

cut with the restriction enzynmes Agel and Bsr Gd” and subse
i sol at ed)mg/mlj for HERNO(ATIQC € 245%) cEllaidfeQoibI0DM Y ATGD CIOLR2THENRG 15

protei n_seqguence (SEQ I D NO. _10) within the expression vector

pNG3/ VE%S‘?%P@“ S pgggasmedyat 1.5 I@/AWPE%‘F%%?%S%B? heavy chain Fd- CPQ2
fusion protei chal i : enzyne
genes were bo%gggﬁgmﬁy%gﬁgg&ﬁ% %@g??%br?{ gggtggéausen@ gﬂ%ﬂg%%g The

pl asm d pNGA/ ABE7Ohtigegéetpiessivm vectorawptel dbitsifeddrom lohteeh SPAIYRAIR) TCabfdrbal

ID NO 11) and CME 00969 (SEQ ID NO 12) to obtain the A5B7 Fd conponent
(appr oxi rfat-@eyK36dl-h. p. ) and the plasni d pNG3/ Vkss/ CPG2 R6- NEO was

anplified wt [l EQ LD NQ 1 nd -.009 .1 D NO
14) to obtai nr\gﬁgésr;%{g?/dﬁ%%ﬁg?#p%{%&0&%@5%993%%@5%%&? 5%&%1 case
the PCR)redasthicirefirfd6 in YREXAHIS uRNAGRITEG R Revént bijéosglatione gel . a
band of the correct product 25 sSize excised, subsequently purified and
eluted in 20 [err]l Herr]O

Example 1

Construction of an (ASB7 Fab-CPG2), fusion protein

The construction of a (A5B7 Fab-CPG2), enzyme fusion was planned with the aim of

25 obtaining a bivalent human carcinoembryonic antigen (CEA) binding molecule which also
exhibits CPG2 enzyme activity. To this end the initial construct was designed to contain an
A5B7 antibody heavy chain Fd fragment linked at its C-terminus via a flexible (G4S)3
peptide linker to the N-terminus of the CPG2 polypeptide (Figure 1).

The antibody ASB7 binds to human carcinoembryonic antigen (CEA) and is

30 particularly suitable for targeting colorectal carcinoma or other CEA antigen bearing cells (the

importance of CEA as a cancer associated antigen is reviewed by Shively, J.E. and Beatty,

J.D. in "CRC Critical Reviews in Oncology/Hematology", vol 2, p355-399, 1994).



A further PCR reaction was perfornmed to join (or splice) the two purified
PCR reaction products together. Standard PCR reaction conditions were used
with varyj, (gg gﬁg}rjnts (between 0.5 to 2 [err]l) of each PCRpptraBIsnidoyt
utilising cycles (instead of the usual 15 cycles). The reaction product
was anal ysed using a 1 %agar ose gel angpoa band of 30 the expected size
(appr oxi matelé 1650 b. was excised, purified and eluted in_ 20 Jerr]l

H[ er r | O TheCBGRgneymeis matlﬁémmtgma@yemm@tm&gf iwmss@wa@ﬁzmall\lhlel and
BanH ,
2600 b. o aph Sttt Backiopmt B fhifimoledial 45 SRy PRa Bl BRI Ve

pr epar edidriaih 88& h\s€cdnasniley Sorkin tﬁétqgﬂﬁ.& tH%)dnﬂb%@érfa@é\ with restriction
enzynmes Nhel and BanHl, after which the DNA was dephosphoryl ated and the

| ar ger \t/)ecéI orIrimMralmmbeqba(mtaadb?d)of;agmgn}amymcdnﬁlgaldaﬁtrﬁusﬁonfﬁmgmnt The
ooty SrBauisthe et divalent that loeY cApaE phEnIRE Feeaty%é:e@eqﬁ'aé“m‘i’%%
ligatio r%né {]\ﬁl{léﬁ H{agqﬂ thddnéor &gl}eifent ftl}@:‘asé’ﬁfﬂx? éﬁgBVFHE'-éf‘GZ f45i6n

obt ai ne sequent |y sequenced to ‘con si on ‘gene seduence.

nunber ofroteig dilnerismionsifehd enzythetconiponent talesstplavedifion expréssidig ae withahe aative
(designated R2.8) was re-nanmed pN&/ ASB7VH | g&RCH /CPG&2 R6. (SEQ I D NO 15
and SEQ mym@ ﬂlile)fomzugg Ap enzymgio malesele yhiehcontzing, tveheb antihody dragmente

P cpce. PR Bitlted i s anbBo b Bl e ey B0 RS LG8
chi maqyi @igurghky.chain; SEQ ID NO 17 and SEQ ID NO 18) were co-transfected

into COS-7 cells using a LI POFECTI N[ err] based procedure as descri bed
bel ow. GOS7 cEloning o€ the-ASB7 antibody génese| | 15 pl ate at 2x10[ err]cells/2

odet] A eaa‘éé&%fi‘fé‘:{ar&%éﬁ B cln B PR P 6 G eboping B ihe
12 m LI R@EE@T 6\'%0 il n@J{ H§ve3t%Q D@yﬁﬁ{é&:@éﬁ%&ﬁﬁm@h@ Qpﬁ&ﬁuﬁazaﬁc@t room

tenperature for seru ree medi um m IS made up as

f ol | ows: Lininegl, RO 9622000 1 pfee RefdrenceBxamysle § thdrein). 2R0R eferenee Examphecs, sectionf
200 M, of the LIPCEECTIN err]/ serumfree 20 nmedium m x i.s then added to
the DNA theseohitbe ARBTaatibady s¢nei5vqw ploned inte ¥erters %MWSWWCSH%@E um

f d
2o cer i R lal pALH bt W RERD Ae SO RSB IR IS AR
to the cgy/le46)evithbe 2BITOFd Glonéd ih%l PEEG and eHer 11 ht ohdin 58 PPH12. Tese vectors

LI POFECTINferr]/DNA m x was renoved fromthe c | s and normal growt h nedia
added af Were thpseurce pbtheAIB7 amtibedy gentsdioe thefconstnetis ofther ASB3FabiGRG2 5 o

CJerr]..The ce{ supernatants were harvested. @) Anal ysi s of
Ant i bodyf"’f:s Blision Protein The supernatant naterial was anal ysed for

the pragspyce Qj},lﬁgghpm-ﬁmtm&g%@tsn usi ng a CEA-bi nding ELI SA using an
anti human kappa light chain reporter antibody (for presence of antibody),

a CEA- bi ndi ngTht ASB7usirige antitmdy ivatiBiie regipor were ampllified ty RGR frog0therpERénce
Cto " o PEET Flabinid Vebrdtt Q5iRg Bhpropribte PCR primers which cioded the necessary * >~
restriction sites for direct in frame cloning of the heavy and light chain variable regions into
the vectors pPNG4-VHss-HulgG2CH1’> (NCIMB deposit no. 40797) and pNG3-Vkss-HuCk-
25 NEO (NCIMB deposit no. 40799) respectively. The resulting vectors were designated
pNG4/ASB7VH-IgG2CH1' (A5B7 chimaeric heavy chain Fd') and pNG3/A5SB7VK-HuCK-
NEO (A5B7 chimaeric light chain).
c) Cloning of the CPG2 gene
The CPG2 coding gene may be obtained from Centre for Applied Microbiology and
30 Research, Porton Down, Salisbury, Wiltshire SP4 0JG, United Kingdom. CPG2 may also be
obtained by recombinant techniques. The nucleotide coding sequence for CPG2 has been

published by Minton, N.P. et al., Gene, (1984) 31, 31-38. Expression of the coding sequence



measure specific CP& activity) and SDS/ PAGE fol |l owed by Western blotting
(using either anti human kappa |ight chain reporter or anti CP&2 reporter
ant i bodi eg) 9g/m78Et ect expressed -35 - material. The HPLECHARIFOUMy e
activity assay clearly showed CP& enzyne activity to be present in the
cel | supernatant and both the anti-CEA-BL-SA assays exhi bited binding of

tei t .l | .t h bj val . . Th
Pt Ct naths teE EepRreR MR b Chimhtbos . o 4 APh), MERGOL HiBREI Y988 30, 00
al so ex hSﬂ-SmfﬁhﬁﬂSa%&hﬂQk B&rebifteq@iARe INE. ebak, J0 Geyt MitkolioHY1985) 13150

anti body- CPG fusion protei'n was binding CEA. Western bl ot analysis with
bot h r ep88%-804)arin additipn HesGPE2 geraniay beipspducgd @s a synibee DA censirustibyai t  of

br oduct SVt Al BeiHedR St VS ASPuBh S0 DabEeKE e BE0% RETRCHHIAS ¢ o
exhi bi ts Gapy Iy lih AlnS. BiBtedhILAB{19875 528 8-4aNShyataitsh &1 Y(1991
ant i bogy enzdfgn%lﬁ%gsbyo%\ﬂ/%tﬂgsrl\ﬁ fqﬁprlgtsegﬁsLé’Bta{ngg )ls’r‘f(’:li cat es yﬁmt t he 9(0 kBa
fusi on pPriceNatl(Aexdn ScinTSA SRI0BAID8SpRo et amd L ubbere(lio92)yBiatechmiques dB8ur al
CP& dinerisation nechanismto forma_ 180 kDa di meric anti body-enzynme-

fusi on pPHt-67 handbPisrss (4994 Bigteehnigpes 16,708 nat i ve" buffer conditi ons.

Fuce S b ‘ i ! on(
ot § gen b1 nai TPSPARESH HadEiidhitie e CRI0% et PXIPING Vs hd o itutred
di ff er en{yhich it BSinhple defvaRiveldT PNGIWINs IOk NEG MCIMB depo¥it i d0799)0 This h)

Use of expressed fusion protein and CP&Q prodrug in an in vitro

cyt ot d¥i veatyr waseopsacted by firssmernoving theoNeemycikigene (gincesis egntamed po BeoRbed i n
whi ch the (A5B7- CPQ2 fusi an _pr.gtei n was. conpar ed,.t "cqgnventional "
ASEy | F( alFfeoR ey S hesBon it e PratB AR MR PR St TeCPor o
CPG2 Wi { fraBmEhADALitIaldE aRY PR/ WEAER N8 for? RGHASmid NGIAIGAERCIR TR ol

di spl ayi ng”equal anounts of CP&2 enzyne actiVvity or equal anounts of

ant i bodyint@REdiate o¢ceomvasadigestetC with ttelenuyhies [Sabll an@CERoREawhioky ex¢isedthe HiTK s.
The cells were then 25 washed to repove unhound proteia mat er i al . and

subsequeBtNSragnsnt  Ehrgligest wvagthan jeadeshama hi%p gearoseesl apd dhrex agnenbcp,
vechod? Regardted fafithe HhaifiBSJebfi sk dnfthmé bécite Aol A fiéih e 8 ofid

Final |y ptffied| Twowtigenicléntidesl OME 0026Barsi GME 00262 (SEQ IDINGEY andi2) werg ned.
The results obtained clearly showed that the (ASB7-CP& R6)[err] fusion
prot ei n designegpadisynthgsised. ) olizpnyelgotides| wers hybadised by addias 200 pmalesand
resulted in | ower nunbers of cells at the end of the assay period than the
equi val eff eachaligenuglegtigisinto ateial of 3P nEpEHlOp Reatingite 95Riand allpwingthe solution
prodrug). Cell killing. (above basal control | evels) can aonly, occur, if the
prodrug to cool slowly to 30°."100 pmoles of the annealed DNA product was then’ligated directly into

20 the previously prepared vector and the ligation mix transformed into E.coli. In the clones
obtained, the introduction of the DNA "cassette” produced a new polylinker sequence in
preparation for the subsequent CPG2 gene cloning to produce the vector pNG3-Vkss.

The CPG2 structural gene encoding amino acid residues Q26-K415 inclusive was
amplified by PCR using appropriate DNA oligonucleotide primers and standard PCR reaction

25 conditions. The reaction product was analysed using a 1 % agarose gel, a band of the expected

size (approximately 12000 b.p.) was excised, purified and eluted in 20ul HO. This material

was then digested using the restriction enzyme Sacll, after which the reaction was loaded on a

1 % agarose gel and a band of the expected size (approximately 250 b.p.) was excised and

subsequently purified. This fragment was ligated into the plasmid vector pNG3VKss, which
30 had been previously digested with the restriction enzyme Sacll, dephosphorylated, runona 1

% agarose gel, the linearised vector band excised, purified, and the ligation mix transformed



-36- is converted to active drug by the CP& enzyne (and since the cells
are washed to renove unbound protein, only cell bound enzyne will remain at
t he stage%g&g{&?e prodrug is added). Thus this experinment pehmeosHizeg at

| east as muc he A5B7-CP&2 R6 fusion protein remains bound conpared

wi th conventional A5B7 F(ab)[err]-CP& cogpugate as a greater 5 degree of

cell killing (presumably due to higher prodrug to drug conversion) occurs.
i) Congntouk: tald nThe resultant xlones wiermarfalysed ﬁorpgop@smce@cd orieptation 9Ethe CPG2

transi ent tabl e c i ne expression.For a si [

et hotol og el fEreptrat by DDA s ApebRis i s Sroer el IReE LI which
singl e Se'aﬁgﬁ 9&&%‘&%@&@ oF R Rk Odze Sid (Hentdion Widé eonfthRidey DNA
eXpr essi on s 10 constr usi ng the existi ng vectors

pNG4/ A5B7 \gbqu@m@wmmd{mmam@wamm pNG3LV 5 SSEXIC FGRfrag Fhist ei n)

and pNGS/ A5B7VK- HUCK- NEO (, encodi ng . the antibody Light ch
pNG4/ A5 BY \lasmyjdnasidiggstes m@sxeaswwlqmnzwmgm’?/ Ecma ﬁeﬁh@pﬂ@aht%mdon

enzyme Sc ct or
band oxci v R abiRE B kil CRGT eI %ﬁ“&.@%ﬁiﬁ%h@%@ges |
Wi th restrAgdliafn@ ELSRE foxidhtely POUD 132 fdkmehhiolaRdClig06ed APEShI6ed lﬁto%
agarose gel, the desi red band (apprOX| mat e éélz?oo b recovered and

purified. Boefi. prsmulupgl@Bms BEvianalerd fpre fxidength gmet(hpmrnmmately 1200
restricti .re BanHl, after .which t S8 d then
subs equenqipy) YohgesHiogvith eﬁﬁﬂ&?%%&“%ﬁﬁ@dﬁ%ﬁ dw'gfi SRt TR
the gel 1@NHsdpiivirdel s%QuenI@&td%MnQB&ht&yeFﬁfaﬂs}sih?dblﬁﬁﬁﬂ%%jlvmpt}ﬂ%
ligated in to the prepared vector 20 and thé ligation mx transforned into
E. coli. Thgestd with 2bahrdeplssphbmyddted] abo;ector\fmgnmnyxsolratadmﬂrthdﬁba}Ndmrgyz&ns

and cl ones sel ected whi ch, had, the heav ain c set t n.the sane

di rect i on B8 EREMeB} (PRRXERERLY WORiH: Idpﬂlsé’s cRésarLin G sadie stages)

p NG3- ASB7- r@i’éi%éd?ﬁuo ﬁ% mxhlggd t}a}xffonng@ fHto %a?zc R@%l%%&r \918% églé edTot B
. oresee I'n VITro expression o and usi on

pr ot ei NS ipresencerand aﬂemaidxﬁofmwI\Iéegfyaﬁﬂgeme%yandwidahlaﬁgémdithghé enzyhew Xl |
gromh or cell death. The high activi t% of the CP& enzyne is likely to
nmake sudh am fl%ﬂoxtIeTb@r\re@wérv@; celhrdphlﬁ Vk&%—@&’é?r?cwé) by nedi a

suppl ement gt i on in the case of CP& or CPQ&X
fusion protein %ﬂ\é@%tfodinofft?'&@gm lE:el s in vivo, it is unlikely that
such 30 probl efTBhé/\?llaém ROENIG3- VBRSSP GBI Wa$ ubéd st t@ﬁlp!‘a@é\ﬁﬁ@i@ PER muta enesis
repl eni shed with row h requirenents by the normal circulatory a

cel I ul ar rmfcthaﬁ?ﬁ’ﬁisgene in osirr to mumrb@pteutxal@iymﬁbnm sisgsowkiich bed bmmldcnnﬁed

t f ol bl hav d
Yol uti ons VitBH e iRt bedbiflBRunt Redttte. T it g Seid RS l0g Sfies V-

a’; t e;ﬂs 20Ughr/85 weRSobsditd Q{‘poé?ﬁons%’é -1, DU RIRETS, o972 BR-V ) Ringdhe
positional numbering published by Minton, N.P. et al., in Gene, (1984) 31, 31-38. The
asparagine residue (N) of the 3 glycosylation sites was mutated to glutamine (Q) thus negating
the glycosylation sites to avoid any glycosylation events affecting CPG2 expression or
enzyme activity.

25 A PCR mutagenesis technique in which all 3 sites were mutated in a single reaction
series was used to create the CPG2 R6 gene variant. The vector pNG3/Vkss/CPG2-NEO was
used as the template for three initial PCR reactions. Reaction R1 used synthetic
oligonucleotide sequence primers CME 00395 and CME 00397 (SEQ ID NOS: 3 and 4),
reaction R2 used synthetic oligonucleotide sequence primers CME 00395 and CME 00399

30 (SEQID NOS: 3 and 5) and reaction R3 used synthetic oligonucleotide sequence primers
CME 00396 and CME 00400 (SEQ ID NOS: 6 and 7). The products of PCR reactions R1 and
R2 contained the mutated 222 and 264 + 272 glycosylation sites respectively, with the R3



Sci ence 268: 1766-1769) or the ecdysone/ nuristerone A switch (No, D et al
(1996) PNAS 5 93 :3346-3351 ). Such systens enable precisely controlled
expr essi oo ad/s1asyene of interest and al |l ow stabl e transfor RET/GHRISB1294
manmal i an cells with genes encoding toxic or potentially del eterious
expression products. A gene switch woulB3i | ow reconbi nant stable cell

st abl | SFSHNe RN 8 PRt it Cepmital et O SRECFOR o LTRERE ARAR dhaiyes
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cell's expressing the antibody-enzyne fusion protein are selectively killed
i n vit r opwyficationoweregoineidin 4 ety PG R otagtion. Uvfixiares of vary(ngrouocs ofthg)
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HCT116 ¢ s transtected wth the antibo fusion proteln gene, are
I ncubat egroduttR4 (dppesxitnatelyp 1 280bLpg) was again PCR amplified using the oligonucleotides
4-[ N, N-bi_s(2-chl oroet hyl éarri nol - phenoxycar bonyl - L- gl utam ¢ acid_(PGP; -
Bl akey efMB 09398 mpd CHE %9(,56(15&3 1D , 8 a0 6). The residting pradugidReli ng dr ug

r g ovel RErRtBieLL R0 ) Bt e it ol R PR na e p iy pTREPER B0
to 96 Weldactibs bexriforimed udlmpl 1B oBEHMRiIEN s EMIB-08399 nhdCMIE- 6034 (SEQuED INOS:or 1

hr at 37. The cells are then washed and incubated for a further three days
at 37.108tand 6haThe resultingrROR prodiictiB 6 daprirexintatly 1 200 bpnwhithawvaenntained alhount

f | I ul t e dhering.25 t h I i . by addi.ti f
‘ié,ggz)ﬁye:gi‘r%aﬁé&t?%gg% ?%igﬁ%gas,&oﬁg& bq clgnéd efer ﬁw@s‘?‘%ioifv%gﬁ&eﬁe%@,cha%?, °

: : r . n
non-tran -Dido v t odth the we s $
| ferr] of approximately I [err]M In contrast, the P mgrodr g results in
an 1Ol or PYbSRUSTESaAee T Stselagohe desiiemIGNASRQ FA NG D caodige | GPUA RS

| ) t | e that
The. tr herfeh shandfch (M QTDNONTORRIER BE eopres A P EMGTYGEVRRTEREZ IR "

convert WNBOPCGP prodrug into the nore potent active drug while
non-transfected HCT116 cells - 38 - are unable to convert the prodrug.
Consequefl | y tGanstructionof thelASBT lepvy ehnin Bd-LREG2 fusion profeip genee sensiti ve
to the PGP prodr i n_terns,.of |1 ki lli ared to the nop- .
{ranet ect ed. b Abecbrddn by ifaamet apd I CEOB e BediSrelF Reabueined o
folic acipy riembeilifibatidh SFPldstlid templates, THePIBntill pUEHASBTVIEIZGICH Rids
transfecting tumour cells with a gene for an antibody- enzyne fusion

pr ot ei 20 emplified vithoprinetns EMEDOOGGSEQIE NOkilll) amhyCMHE 6026 %(SEQ I NEIR) e 3

obtain the ASB7 Fd component (approximately 300 b.p.) and the plasmid pNG3/Vkss/CPG2
R6-NEO was amplified with primers CME 00967 (SEQ ID NO: 13) and CME 00968 (SEQ

ID NO: 14) to obtain the enzyme component (approximately 1350 b.p.). In each case the PCR
reaction product was loaded and separated on a 1 % agarose gel, a band of the correct product

25 size excised, subsequently purified and eluted in 20 ul H»O.

A further PCR reaction was performed to join (or splice) the two purified PCR
reaction products together. Standard PCR reaction conditions were used with varying
amounts (between 0.5 to 2 pul) of each PCR product but utilising 25 cycles (instead of the
usual 15 cycles). The reaction product was analysed using a 1 % agarose gel and a band of

30 the expected size (approximately 1650 b.p.) was excised, purified and eluted in 20 pl HyO.

This material was then digested using restriction enzymes Nhel and BamHI, after which a



Anti-tunmour activity of PGP prodrug in HCT116 tunours expressing the

anti body- 10 CP& fusion protein. The anti-tunour activity in vivo of the
PGP prodr ugo d3ssi¥shl16 tunours expressing the antibody- CPG2 fpaIiGBosjotzsdei n
can be denonstrated as follows. HCT116 tunmour cells transfected with the
anti body- CP& fusion protein gene or com34d non-transfected HCT116 tunour

cells are_injected subcutaneously into athym c nude m c¢e (10[ery] .t unour
cell's per b&sé abihe €xpeciprbsize (apProXmately 1600 tp.y W?qevaﬁaﬁeé Elmflﬁg ‘Bagovector
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pH 7. 2) i nist elanesadbtaihed Ridsybseqirently sé&fuenced to cédfiim itlst fusioh genosequehte A
HCT116 turmours established fromtransfected HCTlIJEG cells results jn_ a

si gni f caRHIRRE oL i fianes sieretound do peagreert gyd pprotiaese clenss ddesignatngrR2.8) was
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their ipgt)al twnsmﬁumrﬁﬁﬁpﬂ’@@rb@i(ﬂfﬁ treated tunmours. I n contrast,
adm ni stration of PG to HCT116 tunours established 30 from non-transfected

cel I's resul t ed The pesmidg aNG4AAB 7Y -GG I/CPS2: Re (engodiag fhe antibedy ghimaerian

appr opr | atd G EER iR Bk Rl e G LA S N TRERAVES Snina B ARioly himaeric
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PGP prodrug can resu in significant anti-" tunmour activity. Thus
non- t r ans fadiPOFBEIIINIY bastd proecdure a§ descrbtied belowaCOgiticellnard seededantor 6weld 7

t | | d t he .t 5-7.mmin, di am

vector Lomiae Bt HitBrRisk sl ores oo iR o R Gt B GEbRed SVETREBERATe, 5 %
intra-t I : = : ' f usi on
:orot ei nut 0 % g}blrpgsﬁs%T@; é%’egg%?/f?]%ér?gﬁt g‘“#(# ﬁ%@ﬁ%%gﬁgn@gﬁig% 1t EZI PGP
prodrug i LIROFBUTING®MusTED0ARP SerhrSrbeaREifm ahliiScub8ted lat fooriMtePhptthieCBPS0

anti-tunmour activity conpared to control mice receiving PBS instead of PGP
prodrug. Biantese MDNA/serpmdveedm@diamsthacisinadeaip addbldowsit4 g DNAI(2 exg ofssanky

i TFo exprBCarsn Bps B s eomedury ot PR HA M Rt #e rmy

degr ade2geldiuhthi!iS thenGRAdEA th 8 IR KA iHEBHeR 6F 1 F RhidurFRbb teffperature.
600 ml of serum free medium was then added to each sample. The cells were washed once
with 2 ml serum free medium and then the 1 ml LIPOFECTIN™/DNA mix is added to the
cells and incubated for 5 hours, 37¢, 5 % CO,. The LIPOFECTIN™/DNA mix was removed

from the cells and normal growth media added after which the cells were incubated for 72

25 hours, 370, 5 % CO,. The cell supernatants were harvested.
g) Analysis of Antibody-Enzyme Fusion Protein
The supernatant material was analysed for the presence of antibody fusion protein
using a CEA-binding ELISA using an anti human kappa light chain reporter antibody (for
presence of antibody), a CEA-binding ELISA using an anti-CPG?2 reporter antibody (for
30 presence of CEA bound CPG2 fusion protein), a HPLC based CPG2 enzyme activity assay (to
measure specific CPG2 activity) and SDS/PAGE followed by Western blotting (using either

anti human kappa light chain reporter or anti CPG2 reporter antibodies) to detect expressed



(folinic acid suppl enmented) nedi a described herein was devel oped for CP&X

and CP& 15 fusion protein expressing cell lines in order to better support
the gr owwo sifisisstch cell lines. In preparation for transfecPEHEBIYM4 ent
cell lines were cultured in normal DVEM nedi a and passaged at | east three

times before transfection. V-79 (hanster3¥ung fibroblast, obtained from MRC
Radi obi ol %ﬂé'ri#m t, Harwell, Oxford, United Kingdom feeder cells were
cul tured® Tmal DVEM nedi a and passaged three tines before use. For the

transfection, 14e4Ppvt dhicd &9?1{]5% akHoie] SssBy mgfr? SNSWEREPGR YR8 abtiHE tozbe

staining) of the adherent cells was hade” an he cells plated out at

x10[ er r ]| preskhtsinthe celbdupeinatant and bothl the phtCEA ELISArasy$ exhibited binflingf ofr
18-24 hours for the cells to re-adhere. For_each i(g’di Vj dLia| tqr@gs&%c%on,
20[ er r] | PEAteip abigvelsqonupensprate withaiyalent 46BZ antibodymoiecylecEhefagt d

| ef 5 . ' |  d. i
wns 26 SARETRA B ISR ittt n AMCIGR redpoREE bt ol BRI cffar CRAET PO
LI POFECT bivditig indiatedahish ot ohly @ftibad{ bt hles adtodyuCPG?2 fildien protkin wehs dindingve! |

pl ates were washed with 2 mM serumfree nediumper well to renove any-serum
and repl &% with 800 [err]| of fresh serumfree medium The 200[err]| DNA

/LI POFECTI N / f ' ' | had b LV ly .
or epar o0 wer ¢ W FUFEINGPEDG S PHEA FPORe: AR PGSy B ettbi et o oo
at 37 er photk R subufie bt the &Beété@a%ﬁ%ﬁndtam%@élge %itmnoca‘egfardﬁﬁc‘ih BPéRlerTedi a

added and 1 ncubated for a further 48 hours. The transfected cells in the 6
wel | plGipeodvetsysealy asdiad drreaeymehebseetablesuspensi on renoved and centri f uged.

{Mﬁlo e Boprupes GPE2Hs bEpEN A SHugETS E%s'&%t AR R SIS
A quot s S5 o PFRY hBaA0 lor foichd ek RS S ARG 20D fion

x10[ er r ] pedtein (9€en widet FDSTRA 6B vdndRiohkPditnegiseavia it natlitabCPO2adiinetigfibar
cells may be added to the transfected 5 cells. Sem -confluent V-79 feeder

cel | s wereechpayigm) taifewe ad88 kPadinisrie aptibedy-pnaymer fusion profeinaplesulgFigure 2a)

.cells /ol | i Le al ' i rradiated
usi ng 1 &8 ety bARPE Gy, BuPermdlecbyRplenDe Sbhy SO GhOZenmmier <
can t hen abgvisy MMEAEA! arfligkR bi%?&é&d@@ﬁfé wHitH @6 hel pesrablbe smeficamtipivtreread | v

active but will not divide, 'so'can act as "feeders" for other cells
wi t hout dnthedftsioatprotgin dompaned with)enziine of entitmdy@ldries shoul d be pl ated 10

out at 4x10[er cells per well in a 96 | af e t.0 produyce a confl uent
Cayer ol ho WinicpanEesel bifem aricet ant PG Briiligdf b iR HES shiofSdet o 1o
the pl at gg with time detach and float off into the nedia, |eaving the
any reconbinant clone still attached to the well. Media changes (200[err]l
at tin2) are penimovimedellkiltiagwssdyl was performed én vhivhithe ASBTICPGRE),cfkieni sh

medi a. Colonjes were allowed to devel op for 10-14 days,, then the

super nat Eetedvarerrapased to  rrpaventional] ASRT Féab)-E€Bl2icepijugate fpaned through
secretion; -t h ' ied

(Aser cpdajll AFBY #idbriy ' CEER SR £ hordloll At B AR Saenddif n sachampey oo
at 1 x 1Qhawetidl displdingreqidl afmouft oTPG2 khzinte 468dits or equal amounts of antibody-

CPG2 protein were incubated with LoVo, CEA bearing, tumour cells. The cells were then

25 washed to remove unbound protein material and subsequently resuspended in medium
containing a CPG2 phenol prodrug (PGP, see Example 2 below) for a period of 1 hr, after
which the cells were washed, resuspended in fresh media and left to proliferate for 4 days.
Finally the cells were treated with SRB stain and their numbers determined.

The results obtained clearly showed that the (ASB7-CPG2 R6), fusion protein

30 (together with prodrug) caused at least equivalent cell kill and resulted in lower numbers of

cells at the end of the assay period than the equivalent levels of ASB7 F(ab),-CPG2 conjugate

(with the same prodrug). Cell killing (above basal control levels) can only occur if the prodrug



for exactly 24 hours. The supernatant was then renoved, centrifuged to
renove cell debris and assayed for fusion protein and enzyne activity by
the ELI SRy@98lsi963C net hods described 20 above. The resul t se¢GBss/o1aser of

reconbi nant (AbB7-CPQ&2)[err] fusion protein cell |lines are shown bel ow.
Cell Line Cl one ng/ 10[ err]cel | s/2%h HCT 116 F7 6550
Cl2 3210 HCT 116 F6 15560 Cl1 6151 B3

4502 A8 1is converted tvagtive ggag by the CPG2 emmq-ﬁgnd since the cells g¢vashed tpremowg 1

égB 1 H unboundﬁgﬁnh fgpy ce?l bound enﬁ)gg%wél? remam aP the stage %xgeé% prodrug is 82120

Col 0 320Rllled). TIRS this exgenment shBw4d $hdpat least as much of he2QSBRCPG2 R6 fusion 885 B10
3090 F12 anple 5 Construction of a stable inducible

( A5B7- CP@Ec)t[smrrcx]nahm:bnmd poropaed withroaveitiogal ANBY F(abd-CPG2reonfugale as a greater
facili
oxpr cooS GRER? %%féi‘galﬂ@e“&a' PRI toigher PRITUEI drpg 8%‘%%%?38%9@52‘“ et
| nt er naly R bqs, |
21994), )2 69 ‘E{i}se ée%ogfgﬁgg?xﬁé&?kg%%ﬂlcg&@fg?ﬁ usli on pr otde_Ln was
constr uctse(ble E‘dhﬁhe exprepsibi® pNG3/ ASB7VK- HUCK- NEO ( A5SB7 chi maeric |ight

chai n; descrlbed in Exanple 1b abovwip 10 was used as a tenplate for
anpl i fi cati on For asHapler ngf%@Pﬁn@b lognnand fhe dirge soupling afiboth expression

ol i gonucl eat l,des W18 1 dm%r 32 1ex§3§ [Soh Qe l5Prot %us?&gpx%%n ekbressivon was

10 constructed using the existing vectors pNG4/ASB7VH-1gG2CH1/CPG2 R6 (encoding the
antibody Fd-CPG2 fusion protein) and pNG3/A5SB7VK-HuCK-NEO ( encoding the antibody
light chain). The pNG4/A5B7VH-IgG2CH1/CPG2 R6 plasmid was first digested with the

restriction enzyme Scal, the reaction loaded on a 1 % agarose gel and the linear vector band

excised from the gel and purified. This vector DNA was then digested with restriction

15 enzymes Bglll and BamHI, the reaction loaded on a 1 % agarose gel, the desired band
(approximately 2700 bp) recovered and purified. The plasmid pNG3/A5B7VK-HuCK-NEO
was digested with the restriction enzyme BamHI after which the DNA was dephosphorylated
then subsequently loaded on a 1 % agarose gel and the vector band excised from the gel and
purified. The heavy chain expression cassette fragment was ligated in to the prepared vector

20 and the ligation mix transformed into E. coli. The orientation was checked by a variety of
restriction digests and clones selected which had the heavy chain cassette in the same

direction as that of the light chain. These plasmids were termed pNG3-ASB7-CPG2/R6-

coexp.-NEO.
)] Gene switches for protein expression
25 It is foreseen that in vitro expression of CPG2 and CPG2 fusion proteins in

mammalian cells may degrade media folates leading to slow cell growth or cell death. The
high activity of the CPG2 enzyme is likely to make such a folate deficiency difficult to
overcome by media supplementation. However, it is thought that in the case of CPG2 or
CPG2 fusion protein expression from mammalian cells in vivo, it is unlikely that such

30 problems will occur, since the cells would be constantly replenished with all growth

requirements by the normal circulatory and cellular mechanisms.



product of the expected size (approximately 700 b.p.) was purified. This
product was then digested using the restriction enzynes EcoRl and BamH and
subsequewd 98/91@87% f i ed. The fragnment was cloned into the BIY@EF?%?‘F%'M] KS+
vector (prepared to receive the fragnent_by 15 digestion with the sane
restriction enzynmes, EcoRl and BanHl) a#ter which the DNA was

dephosphor yl gﬁﬁm%gxdoi;{b iohé E(?%J(?iix ﬁS{séMlg Fb]rg%-o%fi& L%iﬂ %e%l-QBSn gir‘]d(?létlﬂ% hfve been

restricted P ragment |1 ga prepared vettor i gatlon

M X was cbhsidére@r One of ficde bolutitns invbINe theasepfefghtBcontrolled bet iatiweible geh¢ ai ned
and anal ysed by restriction digestion to check for insertion of PCR

f r agmentswiteh syssems auch as|the ETERoNE oz EGEE i switshevGrossen, M. yahl¥eyuence. A
-42° - t ith,th .ect bt aj

72 o i Shs e 555 M ik e o SRS 4615 A PR RS o
a sim4 a3 584618851 §."SuchVysRRIsichakle %%edx&i’y’ Yorfthdled e)céjﬁ{éss@émbf 4 F&ﬂ: dDintefdst f rom
the plasm d pN&/ ASB7VH I'g&CHL/ CP R6 “(descri bed in Exanple le above)

usi ng 5 antiajowmstdbdetranferntenJT Hanumdli@\EelB Mith geREQendodi@IoRic enmdtadinlly A

PCR reactjon, product of the expected size (approximately 1800 b.p.) was
puri fi edeletericussxpEesHion RERAE e mémt@a“@s\fﬁﬁ{%@cp@gtwwﬁb‘ﬁ ﬁll)yﬁ%s
3 nt

&
BanH a . ' f M FIRY=T0 ) !
was al sgg% ﬁrgﬁng %%wgkg%}e%gtro it%t er @‘2@5&8\3@%’%\{&%5 gﬁ%&%&gﬁﬁe&par ed
t o receiexparided fobprotein ergressién Md sbedinglcultiresifomintvive tamdar prRithistudiezn
enzynes, 10 BanH and Xbal, after which the DNA was dephosphoryl ated and
the | & ger vector band was purified. The similarly restricted PCR fragnment
was Iigaged ilQEto the prepared vector and the ligation m x was transfornmed
into E. - was prepared fromthe clones obtained and anal ysed by
restri cCtHOT196 $8moue '&eﬁ@eﬁiﬁﬂfné fiie dﬂ’tﬁﬁfdsrl-é?ﬂyﬁfe iﬁﬁ@n‘k’rﬁ&!ﬁi‘ Afe sédedtively | ate
cl ones were sequenced to confirmthe gené sequence. nunber of the “cl ones
wi t h t hekilled irevitrd by agpodengie wer e obt ai ned and one of these cl ones was

[ th I ) ' [ Bl | bt Ed- CP . .Jhe | RES
aes sourced {HOMIEAEOIGEEEY tmest Sl GaTt GEF 247 sl idh e augppody 1"
Bi ot : : - ' :Jhe | RES
cequente yST fude Bibcin rene OFRzdnplB 1L b SR vElY RINLY oAbt IS 1 ang
Ncol . A dovarertaf by the Ay hiito ta@dcivezdrugappr oxi mately 500 b.p.) was purified

and ligated into the Bluescrip[err] Fd- CP& R6 plasm d_(which had
previ ousl y betddpmepdrateithys, cppizelnontransfagtedHHER L1 Gealls os f Rl cellyhe

ligatio ' sf ' A | . . m t he
cl ones 35 5?&%&%@%@%’2‘ dgra%o ‘;/“E‘eoacpg{)/éelrng%% %@i‘%@gﬁg&ggﬁ%ﬁﬂ% Eﬁh%c heck for
i nserti ofro@fugl SININ AR EhiRGEthANRKRB]-PBéMOXTLABESyME ERnAHR R UE@TP;Blakey et
sequenced to confirmthe gene sequence. 25 A nunber of the clones wth the

cFr r e@g aleBud n@@cm?%llﬁﬁ ,gﬁ 9963 orthne conesmmdgigetug wdleased bwfé’('g'll,\ﬁelm,ﬂl‘his(z-
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for 1 hr at 37°. The cells are then washed and incubated for a further three days at 37°. After

washing to remove dead cells, TCA is then added and the amount of cellular protein adhering

25 to the plates is assessed by addition of SRB dye as described by Skehan et al (J. Natl. Cancer
Inst. 82, 1107, 1990). Potency of the prodrug and drug is assessed by the concentration
required to inhibit cell growth by 50 % (IC,,).

Treatment of non-transfected or transfected HCT116 cells with the drug results in an
I1C,, of approximately 1 pM. In contrast, the PGP prodrug results in an IC,, of approximately

30 200 uM on non-transfected cells and approximately 1 uM on transfected cells. These results

demonstrate that the transfected cells which express the antibody-CPG2 fusion protein can

convert the PGP prodrug into the more potent active drug while non-transfected HCT116 cells



ol i gonucl eotide priners CVE 3322 and CME 3306 (SEQ ID NOS: 23 and 24) and
the 30 Bluescript[err] IRES Fd-CP&Q R6 as tenplate DNA. A PCR reaction
product oo das1mypect ed size (approximately 500 b.p.) was PGTIGRI8A1294
digested with the restriction enzynes BanH and Ncol and ligated into the
Bl uescript[err] IRES Fd- CPGZ R6 pl asmi d -(38hi ch had previously -43 - been

prepared by re i ction me restriction en ) The ligati

P vae. t A EBle o somHRbtE ProdPE. SRBaaR S FPaE e HEON b eALS mesHat 160
obt ai ned. %@Fm, i or

i nsertion OP ‘?-? e ragr?gt'r%?h %ﬁ?ﬁf%‘r‘%’g?’?gﬁgg gﬂgiélg\;ﬁg%&?ﬁésae&[}gﬁ? (I){l/
sequenced tfaasfectsd HOT lidecellsnSeeEBxaniple] j)Aonissies inailving posslxbia dalicradidh depleticn

correct sequence were obtained and one of these clones was given the
pl asmi d dé@Fejisdti on Bl uescript[err] | RES Fd-CPG2 R6-Xba del. The A5B7

chimaerig ligh S t

Blasm d by o gdere el ARPREARS Rl st o et ifn F deBR R6r i el
of the expagmé fisiciEprofiPtaxieiBicicleciVe tiimdurcelkillipg withiagstodiuggat ed int o
the appropriately prepared Bluescript 10 | RES Fd- CP&Q R6- Xba del plasm d
and the ligation mx was transformed into E. coli. DNA was prepared from
t he cIonei obtai§ed and anal ysed by restriction digestion to check for

i nsertion fragnent. Appropri ate clones were subsequently sequenced
to confirm{Rensq Phrdd T8 GhRAGE cHfirelhind T iRy
sequence were o‘%t a?ﬁggﬂ ne of ti’ﬁ% Hgones was gf%li’en tlhg | asm d

desi gnal® CPGR fesion ippofedn.r ] ASB7 | RES Fd- CPQ2 R6 Xba 15 del. The conpl ete

| RES based A5B7_chi nmeric fusion protejn n guen i,.S.shown in SEQ ID
NO. 52. The |R@%§le@rn@s¢ctb\mmérwo&fm?§ﬁ sﬂrhﬁgé’rlimagm&rﬁéﬁpressmg

transferr gfe Lidd &%ﬁ@fﬁ%#x{;ﬁo\{@?gﬁfgﬁnﬁ&g&?&ﬁ% 16! ﬁhle}I(ﬁQﬁxﬁl[)ﬁr s the

Tet On gene expression Sys onte etracycline

swi t chabl arsgxfeced svicthe aatibsdyPTRE?2 (fasibe pivtéin géhe disdntrobgorptibdtérted HETR 16
Cossen et al. (1992), PNAS, 89, 5547-51) was prepared to accept the |RES

based fus |"bﬁ°}3¥ esllsiare mws@twcwynmug@smmhmmmh aipadOr fumouscelspsines

Toes gohs o, WERL AR NSRS e S 73R ih Map Bt PURTPin AL RNk ip B16e

R6- Xba delmikys abgéslash&m}t iﬁ@eﬁﬁgﬁv&eﬁﬁ i &dse 9£hg%§1 7 5BS. md ke )awhé i -ARhelry
3000 b.p. fragnent obtained was ligated in to the 25 prepared vector and

t he |i gat ieffectsiaxe jusged b}mmfawmgihc hngtiFof the himoubhih thesdipactipns andl daleuiatingehe
cl ones obtalned nd anal eg K!restrlctlon di gestion to check for

i nserti on M Wﬁdﬁ@g riate clones were subsequently sequenced
to confirmthe geyg eD6s p¥Axunber of the clones with the correct
sequence were obtalned and one of these clones was given the plasmd

desi gna20 omhqréiDO AhSlasgeB didntdtss dnd-die@at sxfalleddianjeter of onmtonet i on of a

stabl e i nduci ble fusion protein expressing cell |line The standard
| i pof ection trahumewtya wnﬁﬁwefngy@ﬁ@dmww@wb itymethe RGR hout

|t Ihﬁegs € Ofprb&%8¢ adifilrisidred®fnd iuhul hARHE s LEGPARY BAD Eortdlel biSid BGYngCe! |
either transfected or non-transfected tumour cells and PBS (170 mM NaCl, 3.4 mM KCl, 12
mM Na,HPO, and 1.8 mM KH,PO,, pH 7.2) instead of the PGP prodrug.
25 Administration of PGP to HCT116 tumours established from transfected HCT116

cells results in a significant anti-tumour effect as judged by the PGP treated tumours
decreasing in size compared to the PBS treated tumours and it taking a significantly longer
time for the PGP treated tumours to reach 4 times their initial tumour volume compared to
PBS treated tumours. In contrast, administration of PGP to HCT116 tumours established
30 from non-transfected cells resulted in no significant anti-tumour activity.
Similar studies can be used to demonstrate that the antibody-enzyme gene delivered in

an appropriate vector to established HCT116 tumours produced from non-transfected



-44 - A co-transfection using I[err]g of the pHUD10-3/A5B7 | RES Fd- CP&2 R6
plasmd and 1l[err]g of the pTet-On transactivator expressing plasmd (from
t he O onk@agbgki7e? was perforned and positive clones sel ect BAT/GBPHHY28AS

medi a containing 750 [err]g 418/ . c) I nducti on studi es of reconbi nant
HCT116 i nducible cell lines 5 The 38l-one cul tures obtained were split

in to duplj e 48 Il plates,.each cqontainin x 10[err] .cells, The cells
were gr Bl 11135 Sails whe vseBin combieren sYth si’ﬁ%’(ﬂ%eétal&ﬁapﬁesﬁtpg stgpificant anti-
doxycycl -3 act| | r : ' f
he” ( aopRiouRaEs e T8 Ron AahiBaed 11O 1838, BRUARLIA L B ERRIC A X

t he ELI SHI7 tiiue céllsPepimcuséadnd ones thid taaursaresahiheinldigmetththervestok t s

i ndi cated that induction of fusion protein from 10 the inducible cell |ine

by use ofordainingythe pnfibadyrangyme fesien projein gapsistinigeted intrastumousaly. Afigid-Sf t he

cl ones 0 [ [ -t he i nduced.cells. uced 120.n . af {usi

ot ot 7 T el she ool <nronE Rl G prolei R RS Y 2 bisfl e R 16
backgr ouighdu@¢ells; i PGP i)b&ﬂu% isO4dPhinistded 8y\dekcréddbove IhhiFXa0Rs i Serftfibant
based ELI SA assay of seCreted fusion protein material Cells were Seeded
into 96 ami-tuméurtactivifBearnparediatiniod mid: weeiningdtBY instdag oDPGPsprodrug35- 6461)
at a density of 1x10[err] cells per well in 100 [err]l normal culture nedia
and left about 40 h at 37. 100 [err]l of 6 % formal dehyde was diluted in
DVEM andgkghblefor 1 hour at 4[err]. Plates 20 were centrifuged and washed 3
times in containing 0.05 % Tween[err] by imersion soaking (first two
was hed 0f hmpPovad Titasfeetidn blf A dhenait CelblinésdUsihg suppleatchted DA ati¢dia ahd/or V-
doubling_dilutions of cell culture supernatant containing fusion protein or
chi meri c7AEgederfeellscEA were added to each wel | as appropriate and the

| i ncubat ' AT | d i.bed ab
e, i fhe. e oe SRy Bivifis cRisdloR bECPUR Bd TP R i 00,00V
di | ut i onmamnRREn! RS a9 degratde rivdidfoldtariadiap to Y6Wce(lZrowh d-céfi@dithrasadded

and incubated for 2 hours at roomtenperature (an anti-CPG2 detection
met hodol tfglinicasidopplsoented) nediadaseribdd hanein veas sierelopedsfon ChG2oansd GBG2 The

| at d d i d ab d HRP detect ed i D bstr at
P ol SPRisTor SOt el el e S ot fruteh susor e 0B oL even SIBREY i 1
75 [err]l per mgiebaﬁﬁo@ WritRisfeb 56, HahdreAN LAk Hte é@t&éd ﬂ%&b DMENMNE

case of the (ASB7-CP&2)[err] fusion protein, material was produced in the
-45 - supedirsndpassagedrat leass tiree dntes Geford famafedtiono (f-72 GhdnsstérQidg fibjoblakhe
fusion protein_con neasured by use of the CEA ELI SAs descri bed
above. |pﬂ t,aglggifﬁ@‘l g/ﬁg{] ,&\ggfqbﬁology Un?t, H%rwe%l, Oxford, United Kingdom) feeder cells were

cultured in normal DMEM media and passaged three times before use. For the transfection, a

20 viable count (using a haemocytometer/trypan blue staining) of the adherent cells was made
and the cells plated out at 2 x10 cells per well into a 6 well plate (Costar 3516) and left for
18-24 hours for the cells to re-adhere.

For each individual transfection, 20l of LIPOFECTIN™ was added to 80pl serum
free medium and left at room temperature for 30 minutes. Plasmid DNA (2ug) of interest was

25 added to 100p! serum free medium and subsequently added to the LIPOFECTIN™ mix and
left for a further 15minutes. The individual 6 well plates were washed with 2 ml serum free
medium per well to remove any serum and replaced with 800 ul of fresh serum free medium.
The 200u] DNA / LIPOFECTIN™/serum free medium mixes which had been previously
prepared were then added to each well of cells. The plates were incubated at 37° for 5 hours,

30 the media removed and 2 ml of fresh normal media added and incubated for a further 48
hours. The transfected cells in the 6 well plate were scraped free, the cell suspension removed

and centrifuged. All the supernatant was removed and the cell pellet resuspended in 20 ml of



fusion protein were added to a nunber of CEA negative cell |ines and the
CEA positive LoVo parental line. The results shown in Figure 3 clearly show
that only the CEA positive line 5 shows increased | evel s ofpdi/gaesigizm t h

i ncr easi nd"‘&ﬁﬂé’ﬂf’% of added fusion protein whereas the CEA negative cell

| i nes show only constant background bi ndi | evel s throughout. This clearly
denonstrates that the fusion protein specifically binds and is retained on
CEA posi t itNap¥pridte fresh grbvtirxdiy (€.g FRSIOMEBM amddid)@untaining the apprdpsiate
expressing antibody-enzynme fusion protein exhibjt reéerati on of ttgg fusi gn
protein orselentiveagent fartheensiestes RYAee: G4l 8)- uivbianots 100411y warrsplated par Wellh
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dernonstrated byrgoimacd Aendekfantivh, ARYblasicreeder el mby bt addddrtotthe ansfected
expressing LoVo cells under the conditions set out in the cell based ELISA
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expressed Fe§WsFE [5PREN rg]("'B I sels dmbing Serr glass coptaipgy Gradiated Bsigg &1 o)
exper| rrentéaesl‘@x th.u'gé)i)}p e 3000 s QVEL 12 RIRRES STHRGEN§ baPtheh B8 srédt 40
showed songé rtetention o e expressea fusion protein (probably

non- speci ffog p4agthoufs(ipatised aélld @y metabolisallyrcyive bhi will nat dieidegndisodan act as
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si gnal fropchiBindRt Hohed3 Febddr el initeaRtdduer: to Hieplatebanbithaithe dethch el flsat
still gave such a strong initial signal that the added antibody nmade little

di f f er enceofff antp ke medinalehvisg gresdnycbeambinant clariestillestacheg e threwelh Mediaphanges
than any o he control experi,ments. us it appeats that anti- i bod
enzymo. e OPRErIme) Bt BrdEiscT Btk Pk P eeoR Bp Rt R rnf Pt e, "
bind to th P%‘%ﬁé&&&e Qlflo»%@tocr%ldkftﬁg(ﬁf £0-Hrhy sMifRh 8RS supefhatai BcrBétidey ; éarfdard

expressed negative nours shows no such bi ndi ng. -
Exanpl e 13 EDISA tasyap fior fusioh prateiwrsearstiony t he anti body-enzyne fusion protein

L R B =
sel ect i vel Xoxﬁlﬁrgttgdrepé(m?irrlg{ngéglg gve}@geteflé«f?xﬁ%?\ﬁ(rf(ﬁ‘?n ?U nittfedh ABAMAR ultitOmedia

active drug. enons i's control non-transfected LoVo cells or LoVo

cel I s trangfresh&ly ¥4 héuraTHREuboanGREPthen sémoved] cintrifuged teerearoyeicali dobitizahd
w th either thedqg)rodr.ug, 4-[N, N-bis(2- | .
chl or oet hy Rysayedior fsiemproleim ardenayme astivitn hy thegh 4 mdHPECapehods deseribed

El_l ?%5?@ §US eéqv(’eﬁ ?Bg geré{llzi%fo)r §1m08 er oF re%gr%b&%{ &Wéb@)z%ﬁgn Ea%t@iﬁsc%ﬂ s &2,

shown below.

" Cell Line Clone ng/10°cells/24h

HCT 116 F7 6550
| Cl12 3210
HCT 116 F6 15560
Cl1 6151
B3 4502
A8 4650
D5 630

H9 610



10 phenol as described in Exanple 2 with HCT116 cells. The transfected
cells which express the anti body-CP& fusion protein can convert the PGP
prodrug i QfPeddigg7Or € potent active drug while non-transfecsegichodmzsel | s
are unabl e to convert the prodrug. These studi es denonstrate that
transfecting tunour cells with a gene fog1an anti body- 15 enzyme fusion
protein can lead to selective tunmour cell killing with a prodrug. Exanple 9
Est abl i shnment of fusi ddlbrotein eX@®éssing LoVo tunour xenografts in

athym c m ce Reconbi napt, LoVo f usi 33 protein (A5B7-CPQ2)[err] expressing
tumour cells or m xes 20 recom% gnt and parental LoVo cells were

i nj ect ed subcut aneousl y4i nto at hynjgggnude mce (10[err] tunour cells per
nouse). The tunmour growth rates for both 100 % reconbi nant and 20 % 80 %
m xes of recba¥pnant: pBPental LoV®B336l1s were conpared to those of parental
cell only tunmours. No gj.gnificant differences were seen in the observed
grow h curves obtai ned™~showi ng no 738Precti ons were required during

conpari sons between thgjgell Iineszgs'jhe tumour 25 growth rates observed
showed that in each case for the xéenograft tunours to reach a size of 10 x
10 mm t akes about 12 dys. -471097Hxanpl e 10 Determ nati on of enzyme

activity in tunour xengograft sanples To act as a standard for the assay, a
CP& enzyne standard (ﬁ?Q/e was preédddPed in 20 % honogenate of nornal tunour
(parental ur) n.Subsequen i{ utions of sanples 5 were nade in the
sanme 20 %CE%JF%%%ﬁngfe 0P3nor mal tu:lrgg‘w Exci sed tunour tissue is renoved
from-80 storage (prevgausly flashysbpozen in liquid nitrogen) and all owed
to thaw. Any residual skin tissue was renoved before the tunour was cut up
into small fragnents WOth a scal p8835 The tunour tissue was transferred to
a prewei ghed tube and wei ght aqf éurmur ti ssue nmeasured. PBS containing
0.2 MM ZnC [err] sol ut was 10 2988d to each tunour sanple to give a 20 %
(wv) mx, honogeni sedggnd pl acedzgggg ce. Dilutions of sanple tunours (in
20% nor mal tumour honbgenate) were prepared e.g. neat, 1/10, 1/20 and 1/ 40.
For the standard curve, dilutions of CP&Q enzyne were nmade to the follow ng
concentration o a final volune of 400 [err]l. Simlarly, 400 [err]| of
each of t nbi nant 15 tunour sanple dilutions were al so prepared.

After equhldd i .4 | i hot rexate (MLX) ,sol uti
vas  adaed orsRrRitobeadeatle idaydibislcasi CP Rl fiFlon BrofiF kiteiting cimath 500
[err]] 1dimecold nmethanol + 0.2 % TFA, centrifuged and t he supernat ant
col l ected. The substrate and product in the supernatant were then separated
by HPLC @)si ndCenstenction abanindyeibbofusion praten@vpressionss8OX- 100A, nobi | e
phase = 60 % net hanql., 40 %.60_.nM 20 i formate/ 0.1 % TFA, detection
300 nn). To ca ocﬁfgﬁ%te SRDAFRIO, from 4 Wﬂ%ﬂ@%ﬁ’ ¢ mammalian cell promoter, an IRES
(Internal Ribosome Entry Site; see Y. Sugimoto et al., Biotechnology (1994), 12, 694-8)
based version of the (A5SB7-CPG2), fusion protein was constructed. Construct pNG3
PNG3/ASB7VK-HuCK-NEO (A5B7 chimaeric light chain; described in Example 1b above)
10 was used as a template for amplification of the light chain gene. The gene was amplified
using oligonucleotides CME 3153 and CME 3231 (SEQ ID NOS 19 and 20). A PCR
product of the expected size (approximately 700 b.p.) was purified. This product was then
digested using the restriction enzymes EcoRI and BamHI and subsequently purified. The
fragment was cloned into the Bluescript™ KS+ vector (prepared to receive the fragment by
15 digestion with the same restriction enzymes, EcoRI and BamHI) after which the DNA was
dephosphorylated and the larger vector band purified. The similarly restricted PCR fragment
ligated in to the prepared vector and the ligation mix was transformed into E. coli. DNA was

prepared from the clones obtained and analysed by restriction digestion to check for insertion

of PCR fragment. Appropriate clones were sequenced to confirm the gene sequence. A



tumour tissue, the standard curve was plotted as units of area of
nmet hotrexate netabolite (the standards are such that only 20-30 % of the
substrate is metabolised so ensuring this is not rate |im tpRgGpodihRed €St
sanpl es WwYR9BFPYsed by comparing the unit area of netabolife against the
standard curve and then nultiplying by t_I;l?_di lution factor. Finally, making
the 25 working assunption that 1 mM= 1 g the results were nultiplied by 5
(as the satmbesofthe Elofes with td dortdct sehaehce ware 3btfinedrang @nao€theséelonts was
obtained with 20 % reconpi nant: 80 % parental LoVo cells expressing (A5SB7
Fab- CPG2) piven]the plesmid designation ARBEuesespt®l.| owi ng results: tunours taken
at day 5 had ap_aver.age_ enz GLI VLt Yer~Q. .
0.18-0.36 U g) Ty g St d‘é”;”“ﬁ’g r{’ﬁea%"‘é‘ﬁeré‘bxg%?’gzg\g' ée%%’g“n'%g g‘?‘?ﬁ@?‘?&% from the
(range bebwRRid BN@t/Asﬁnglg(;zcm@Pt;z RE@RQibkd iEkemPle RS a&neﬁcmbnge

a

activity in plasma sanples To act as a standard for the assay,
enzyne si aligenutleotidessCIvEE3 brleandr@ME 11 52((SEQIEY N&IS 21 and@)t A PAR reactionni ng

cPacrn. canpbet ofhgextecagtieoaorsnag daflo el war BEHAR Afvfhlaetel Vbt v
of these § eg gﬁFQhe ﬁlﬁe{gﬁaﬁ l&ydés@amﬁaﬂd R8a 1&fi& Whishk m@ﬂsgxﬂaimna%%

nor mal ser err I quot’s of each CP&2 standard and test sanp

di | ut i ons pusified.eThe fragmertachstabsooreedrihto tAe Biueastiiptdt KiSH+ vddtddivhichhaditieerd t o
each of the tubes and m xed well. to _300. The reaction was, stopped after-
exact |y 10@remaraditageqeivs the abevedragment b digestion withdhe same resiglion BRZYMGSubat i on

g : 0. . .
et hanol? Pagt GRFERAS Ar Yhick WETIA S dtn A HOR P i leeet (S Helld was
descri bed paHfi¥® iThelsinilgH Ered@ictedPCR fiapinkit waslighedin o thd'prephd Vectex aedthel N

the rare cases when the |evel of enzyne activity in the tunour exceeded 2.0
U g, in whigetiormbewehtrapsfermed intezk melii IMNAsvaspreparechfamatlie clones ebtained @andf

0.013 to Q. 045 m. 1 le 12 Anti-t aGi Ay it f. PGP p '
oot modpd e e BT R o0 MERn Bt BB AL Bl
( ASB7- CPGdr€5dquehdtdi 1o Bomtird] BleheR BERR A1 9A hliEF otk chones wWilhBE cirectO
reconbi nant and parental LoVo cells were injected subcutaneously into

at hyni clhscguence weresotdained arsbahel of thesacjines Yas ghen théplasmitbdesignation5-7 nm i n
di anet er e P@Tgﬁg{;g‘g s adm nistered i.p. to the mce (3 doses in DVSO
0.15 M sodt B CHPCaTeHEPE Buf fer at hourly intervals over 2 h in dose
ranges of 40-8 [ (P ' -
measuring the mﬂ%ﬁ@ osﬁaltaiee tvﬁargng%‘%rge(li fgéftﬁm%e 8%%#?%%?3%%c§gfdcﬁrg'ﬁﬁa¥hoe
t unour voletak Bistecioldpy (199431112 694-8, and obtained from the authors). The IRES sequence

was excised by digestion with the restriction enzymes BamHI and Ncol. A band of the

Q

20 expected size (approximately S00 b.p.) was purified and ligated into the Bluescript™ Fd-
CPG2 R6 plasmid (which had previously been prepared by restriction with the same
enzymes). The ligation mix was transformed into E. coli and DNA was prepared from the
clones obtained. The DNA was analysed by restriction digestion to check for insertion of the
fragment and appropriate clones were subsequently sequenced to confirm the gene sequence.

25 A number of the clones with the correct sequence were obtained and one of these clones was
given the plasmid designation Bluescript™ IRES Fd-CPG2 R6.

To facilitate later cloning steps, it was necessary to delete the Xba I site which had
been carried over in the IRES fragment. This was performed by PCR mutagenesis with the
oligonucieotide primers CME 3322 and CME 3306 (SEQ ID NOS: 23 and 24) and the

30 Bluescript™ IRES Fd-CPG2 R6 as template DNA. A PCR reaction product of the expected
size (approximately 500 b.p.) was purified, digested with the restriction enzymes BamHI and
Ncol and ligated into the Bluescript™ IRES Fd-CPG2 R6 plasmid (which had previously



Volume = 11/6 x Derr] Xd where Dis the larger dianeter and d is the
smal | er dianeter of the tunour. Tunour volune nay be expressed relative to
t he tumuyogsimge at the tine the PGP prodrug is adm ni st ePET/FD8H1294
alternatively the nedian tunour volunes nmay be cal cul ated. The anti-tunour
activity is conpared to control groups-d86eiving either transfected or
non-transfected téj ur cells and -49 - buffer w tg%ut_ PGP pr.odrug.

Adni ni st PeéPiRS?PagS‘F stristiop wiith thesame restyiction "'é%e?)r erlkgéﬁﬁ’b PHENSLoVo
cells Orﬂ&xﬁ?&éﬁygg tE%‘éﬁl\Rgatglsﬂ{vﬁées ;tg%ﬂ?cfﬁjo{netg‘é $fones 8%{{&1%3. e HINA YS! | cant

anti -t unour as s r ea tunours decreasing in size

conpar edanslysed &9 Restattioradigedtionttd éhédk far nsertioni of itleofibgrierit and @pproptigtefcdéneshe
PGP treated tunmours to reach 4 times their initial tunpur volume conpared
wi.t h conwers subsequgntlesexuencedip spafivm thegene sequepce. & nwvbenafitheelonesswithithes hed

S 1 o St BB waS ottt i a8 sturd b R R s MRS e

del i ver eBhiddc AP IRER FUAtPGRE XIal defer y vector to established LoVo
tumours produced fromnon- 10 transfected parental LoVo cells when used in

conbi nat i on wilhé ASBY dhBRagriolightghainfragpsamkwas excised fiioin thensSBhBluescuiptiY

i ce. ( 1 RATBIEDY FIEEHHBNILS Bl S HaRon s HraRMLBRREL: drBucobibe snepiadm
m ce 2

i di . L : P tai

0 ek OlRAELN 7008 e, BRI e R el

f usi ol OPIRES Fd-CRGD R 6€X b del ptabnkiy and ek [gatidn tnfix wakarahbfolaed itto B dsli BNIAS,
the PGP prodrug i s adninistered as described above. This results in

si gni fi c¥@as peeparedifinm the deres\abtainedansanalysed by restrigtion) digestion t rleck for

Const i.on. of 806. Q77 Fab-CP f usi tein 2 T
conet 1 uciseRioRior Bk fianent” AnpRSgicSbhe i siBsetediy Seibdheed to confir B,
the ai m pénedfebadrittNA namiYey 8f BidlcldHETRAHCRE EORAR IRGULARE FeRSULAIBE] hidFdde of

bi ndi ng nol ecul e which al so exhibits CP&Q enzyme activity. To this end the

initial thesselones wengivee theqiauhid designatinnmBhres @™ ASBIHIRES Rd-6RG2/R6+Kba
Fd fr t J.inked.at ] C-t Lpus, via g flexible err]S)[.er eptide
ke Bk e GERnIae ARES spsedAShR ebimpsri dutios rotein ebh smens ROV bt
25 subst gEpf ipnMO3@6. 077 in place of A5B7). The antibody 806.077 (described

in International Patent Application WO 97/42329, Zeneca Limted) binds with

a very hi gh ddbedREBbasqieASBY chinyactio fixsiomprotdin gefdwas ther tRiisfeftéd taat i body
is particularly suitable for targeting colarectal carcinonma or other CEA
anti gen Eféfawﬂé\eéésqlé@d gypression yeetefe n\csars fonibe HetOn gsne gxnressiansystem were

e BT S Y i) A EDR R e R i o

(whi cre0Thsiowe a$ BHUTHITE3 Gee Giokéedy &2 al.)(1992), PRASC 89,55 5417-311) Svals paret’to accept

Fab- CP&) [ err usi on

the IRES based fusion protein cassette by digestion with the restriction enzymes EcoRI and

Xbal, dephosphorylated and the larger vector band purified. The IRES gene cassette was
excised from the Bluescript™ ASB7 IRES Fd-CPG2 R6-Xba del plasmid using the same
restriction enzymes. The approximately 3000 b.p. fragment obtained was ligated in to the

25 prepared vector and the ligation mix was transformed into E. coli. DNA was prepared from
the clones obtained and analysed by restriction digestion to check for insertion of PCR
fragment. Appropriate clones were subsequently sequenced to confirm the gene sequence. A
number of the clones with the correct sequence were obtained and one of these clones was
given the plasmid designation pHUD10-3/A5B7 IRES Fd-CPG2 R6.

30 b) Construction of a stable inducible fusion protein expressing cell line

The standard lipofection transfection methodology (as described previously but

without the use of feeder cells) was used to produce recombinant HCT116 tumour cell lines.



-50 - protein, dinerisation of the enzyne conponent takes place (after
expression, as with the native enzyne) thus formng an enzymatic nol ecul e
whi ch contains two Fab anti body fragnments (and is thus bivapernGBesnn1294
respect t VAR FYRUy binding sites) and two nol ecul es of CPG (Figure 2a). 5
a) Cloning of the 806.077 antibody gengs. Methods for the cloning and
characterisation of reconbi nant nurine 806.077 F(ab')2 anti body have been

publ i shed A tatansfadtionnaingPRigeof thépHIUREY-B/ASBIIRES BdLRG2 Rbplasid 2pd 1pg of
Ref erence Exanple 7.5, describes cloning, of thtﬁ 2:86. 0“3{;‘@ nti bod vak| aé)l e
regi on gerkepTettQn pansagdyaton paresping plaspud (Bem thefdemechit)oyvas Rﬁé%gne an
subsequent|ly. used as th Qur c f : | e region genes for
t he const rﬂ?g’ﬁ‘iVSﬁE) s%@?@*‘%ﬁﬁé&‘%‘ggﬁg@g@gﬁ%%s& lg}ri:}élu 'n Fd genes. b)

Chi maeri ¢ §06. Gpduefibn HRdies\TFeeimBiant HCTH1d iidukciblé cehlihesPat ent
Application WO 97/ 42329, Exanple 8 describes the cloni n? of the 806.077

chimaeri § |i ghtThendo estodtaingiwgrsrspdit Intorduglt e S:\Adsk CORIBIING-O

ieccultprestbitaingetiwgrsrsplit intordwplioate 48 veeThilates.\pagh copt
35 500 el S8 OB by
40797) res [ Y r -
PNGA/ VHss 806 O £ : I ; v $iBn b the (ABB7-
pPNG3/ VKss Joyggc%g%@%%a%ggga%%@ngﬂﬁﬁﬁgmlhﬁghtExgﬁgl n) . The(se vectors
were the SOPGRR fodion potdfAtn hételnupdaapnyeacssted usingshe BRESALWEestern blot t he
806. 077 Fab-CP& fusi on_protein.

20 . tipn .of . 806. 077.h
chai n Fd- cpeaysfdgssrihed pp Eﬁ@nnleg‘@qeThﬂwrgg‘&Sdﬂﬁ%g‘Seéur’#P%éfﬁ‘ng’be e}P"on?%fr&%anvy

gene us re deseri | . ' War ;

Qonst r udbi BF eRAEbeIR g S R R S B B e Uimon e ok rarhIE one

t he const ugftth@Bloaks b6t5in8@ 6F 103,7thb gadticed beéllsprbduded@20 rigenbeffusionguotein itherpl e
1, section e. The 806.077 vari abl e heavy chain ra;ne was renoved fromthe, 25

pNG4/ Hs s 8Osipeiiatat whazate npadnduced cells peodureshonly backgseund levels af Bisiqnpretein
Hi ndl | | an&e%&gi E}]dl},a band of the expected size (approximtely 300 b.p)
whi ch cont P8&N-ari abl e regi on gene was purified. The sane restriction
enzymes (H ndl1/Nhel) were used to digest the vector

pPNGA/ ASB7VH- 1 g&CHI / CP&Q2 R6 in preparation for the substitution of the

806. 077 NsaExahple 6r egi on for that of the A5B7 anti body. After digestion, the

DNA was 30 dephosphoryl ated then the | arger ,vector band was separated and
purifi ed. ‘?ﬁﬁ b@F‘Hng‘Fg‘} A ¢ i%?‘?ﬁﬂ?&ﬂ%??@\?g‘f‘ﬁ#’b@ne fragnent was then
ligated in to thd : et AbicRihsHh Biddoat™ fpelyIBdL ke E.
coli. DNA was pr%%%%%%%%%%ﬁ?@fvgﬁggmﬁ;@ai ne <'§1:nds -15f- pely’D y,
35-6461) at a density of 1x10*cells per well in 100 pl normal culture media and left about 40

hat 37°. 100 pul of 6 % formaldehyde was diluted in DMEM and left for 1 hour at 4°. Plates

20 were centrifuged and washed 3 times in PBS containing 0.05 % Tween™ by immersion

soaking (first two washes for 2 minutes and the final wash for 5 minutes).
100u! of doubling dilutions of cell culture supernatant containing fusion protein or

chimeric A5B7 anti-CEA were added to each well as appropriate and the plates incubated
overnight at 4°. The plates were washed as described above and, in the case of chimaeric

25 fusion proteins, 100pl of 1:1000 dilution of HRP labelled anti-human kappa antibody (Sigma
A-7164) was added and incubated for 2 hours at room temperature (an anti-CPG2 detection
methodology can be used in the case of murine scFv fusion proteins). The plates were washed
as described above and HRP detected using OPD substrate (Sigma P-8412). Colour was
allowed to develop for about 5 min, stopped with 75 pl per well of 2M H2S504 and OD read

30 at 490 nm.
In the case of the (ASB7-CPG2), fusion protein, material was produced in the



anal ysed by restriction digest analysis and subsequently sequenced to
confirmthe fusion gene sequence. A nunber of the clones were found to be
correct g opppepf these clones, pNGA/ VHss806VH | gQCHL/ CP@ETREBISIAZO4ChosEN
for further vvorﬁ. The sequence of the 806.077 heavy chain Fd-CPQ& fusion
protein gene created is shown SEQ I D NOg525 and 26. 5 d)

Co-transfection, transient ex‘gressi on and analysis of fusion protein The

pl asni dssupsipatayt-fresoscombiveny Golpd2AD M amans celh (R 1vg)-tThe fusion peetgin
di ng

e R e A T

d-
Che ant | SOIH SAF Teah g
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Anal ysis of the fusion protein was 10 performed as described in Exanple 1

g. The Hruétaldined Theresniss siawivin Figareshgleatlyy shdvw thab onkydhCCEBA posiyvelinet i vity
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exhi bi SeROBR RS IvRLTRRg m@vlépgeasa&ﬁmﬁ’yam?@gaﬁ fusiongroterm.hessas 077
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ant | - CpeOE RERE Heaiv e KBES <7 bl dnBRhe velgiolhd B BENE bl T |,
not onl ycleatly dembynshetes sha thefusionqatyteinlSpecifically birids ang i vieedined ers CEANpositive
CEA. Western blot analysis with both reporter anti body assays clearly

di spl aye’elo‘é"(eé]%. 077 Fab-CPQ&2)2 fusion protein subunit of the expected
approximately 90 kDa size with only a small anount of degradation or

smal | er products (such as Fab or enzyne) observable. Since CPQ is only
known 1HOoE hii7t enzyne activity when it is in a dinmeric state it and since
only antibody enzynme fusion protein is present, this indicates 20 that the
90 kDa fRe¢ambimant ok o(tusmuricells expiosyipg@itibodyienzyms fusiomprotebs exhibitt he
natural CP&2.di | sat.i on chanismto fgrma 180 kDa dineric

ant i bodyreémgf{%ﬁﬁﬂoﬂrﬂf? "h°ﬂr§$%8ﬂf§"%ﬁ"gure 2a) in "native" buffer
conditions. F ' AT [+
ctivity and CHOSERRE dhfholr SRR, I (ASHD-CPYR) THGU Blckfip gone

si gni i chavelbeenislidvent both to sedriie and36 enaiprthé AisiorcmroTedn onl theirt dellesurfao® or

anti body_al one, 25 e) Construction of a (806.077 Fab-CP&)2 fusion,

prot eild” EPEcan be demansiratedby cmparing pasen repambinantfusion pretein expressing
expr essi PPy EENAundel MeSdonfifiih f&Cédt9Stq%§cte§gﬁ§%flﬁﬁls%gss§£§f Gl Ged ﬁi‘s?éig' 'ng

110 S .
of both expression cass es 10 a sing on nar a CO- expression
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(encoding 30 the antibody Fd- CPQ

fusi on presempianthelVp Kelly hadsregiwdhy vxpressed fivsion proteindby shawing ahigh tayvgl of
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heavy ch
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was phosphoryl at ed

st Fecogihnant

ng the vector band purifjed. The
Ol PIRAFIR GXPISSHRE oY celnrrdto

vector  agd dahstdl 1% BhtfBisresulted in a signal being obtained from the parental LoVo (thus

demonstrating that CEA was present on the parental cells) but no increased signal from the

25 Colo320DM (CEA negative). The recombinant LoVo cells still gave such a strong initial

signal that the added antibody made little difference to the overall signal obtained, which was

considerably higher than any of the control experiments. Thus it appears that anti-CEA

antibody enzyme-CPG2 fusion protein secreted from CEA positive tumour cell lines bind to

the surface of the cells (via CEA) whereas th

30 tumours shows no such binding.

e same protein expressed from CEA negative



5 transfornmed into E. coli. The orientation was checked by a variety of
restriction digests and cl ones sel ected which had the heavy chain cassette
in the SW@.@U on as that of the light chain. This pl aspgtcissioibes med
pNG3- 806 /| R6- coexp. - NEQ. Exanple 14 10 Construction of a (55.1
scFv-CP&) 2 fusion protein The 55.1 antifgpdy, described in the United
States Patent 5,665,357, recogni ses the CA55.1 tunour associ ated antigen
whi ch i sExampplesed on the majority of colorectal tunours and is only weakly

expresse absent |{n normgl col oni i ssue. The determ natipon,.of 51
eavy andoVo i cols cxpvesag b suubody-gagans Hiod RroteiATeseisetrely jilfed
af orementl;,g %ﬁlégg%ﬂ% ent. A plasm d expression vector allow ng the

secretion o agnents into the periplasmof E.coli utilizing a

si ngl e pelB | éadkr cd@egctahnendup cflls) tapsfoetad ndththd ¢ASBT7CGRG2)s fimioremotedm gene,
nunber NCI MB 40589 on .11 (Oct 93 under the Budapest Treaty at, the Nati onal
Col | ectd A& beselectivgly kiflad by aprodimg tat gheanverted by GRGEenzimenpip anastive dru

doscri bed 1 n’ SRS Hans A cblffon i lryiitied .6y Bl for oé’%fé%%gﬁgéegk? "
pl Cl 1646 antahtxsodgL@PGatfuﬂeﬁ Ftt&ﬁﬂ geflE afel iAIbALEdOWit eTthéUhe Pfodiugd BLINJNhis(2-

fragments as described in further subsections of Exanple 3, 1nc udi ng the

product i @hlootbetbylmmdaplwmwmbomd& g)mta;mcmgi PS5 dHakeycetpl, (1 9%% Br. Xtvancer

Por the denltBISer B Sretmboidie sl et rt TR wRl tilfrost et o c

gene V\,p@fggmllaguggngéd%E%ﬂgq g lee@ijsdes CME 3270 and OVE 3272 (SEQ
I D NOS: 27 and 28 respective t he pl asmd pl Cl 1657 as the tenplate

DNA. The resu I’lfheﬁgnﬁ’@&eplrceﬂmwhldhaaxqusﬁ thebmtibod pLCAGDfusioasprptein danasbnvert the
Simlarl he NG4/A5£PVI—|-IgGZCHl/CP$2 R6 plasmd d scrlb% in Exanple 1 e
above wa RRSF ROEENbRGtive %Mﬁ@ap cted doMagslls grepabis i

t he CP&2 gﬁg%t Ep%hge ol i gonucl eotide prinmers CVE 3274 and CVE 3275 ( SEQ
| D NCS: f an ‘espectively). The expected PCR product band of about
1200 b. p. was Fhese §tudids démbhstidiethaPiebhsfestimgitamoubselRaritiDd paitk fob ah @htibddy-
spli ceiﬁ]t he two purified PCR reaction products together. Standard PCR
react | bh eBaYae fusinnsprateie cansisad tosseleptivatymevr cell kikme withepradsug.bet ween 0. 5
to 2 [err]l) of each PCR product but utilising 25 cycles (instead of the
usual 15 cycles) with the oligonucl eotides CVE 3270 and CME 3275 (SEQ ID
NOS: 27 &x3fhple \ reaction product of the expected size (approximtely 2000
b.p.) was excised, purified and eluted in 20 [err]l Herr]O digested using
t he rest rES&%blmhm;myfrﬁuiqmRrotamjexpmssﬁng:HoVﬁrtanﬁmre@nograftS in athymic mice

pNG4/ VHss806. 7VH-L &2 was pr recei ve the aboye
P oduct by i GEEPTBIRRE LAV duriPn Bl (B oy HeP B brespn DU 115 pLesiod
| ar ger o ‘%Eéd?x’iblﬁﬁﬁ‘iné B E8v @ Vs SR EHkbaRETRly AR aBiinld s mihe
simlarly restrict ed‘éPCR pr oXLct wa t ec§§u| nt o&ﬁﬁg ! pr e?oa cg vect%lr and
t he |i gat(l@rtumoxr telBnef arouse). i Thetumout @rowthFakss iasbqih epaf’/erbcbmmahhmd:]z@nes
obt ai ned }anéi @nal ysed by H ndl11/Notl restriction digestion to check
0 % mixes of recombmant parental LoVo cells were compared to those of parental cell
only tumours. No significant differences were seen in the observed growth curves obtained
showing no corrections were required during comparisons between the cell lines. The tumour
25 growth rates observed showed that in each case for the xenograft tumours to reach a size of 10

x 10 mm takes about 12 days.



10 for correct fragnment orientation and appropriate clones subsequently
sequenced to confirmthe fusion gene sequence. A nunber of the clones with
the corregl saigsence were obtained and one of these clones HEEHGHYRIN nhe
plasm d designation pN&/55. 1scFv/ CP& R6. The DNA and amino acid sequences
of the fusion protein are shown in SEQ +#7NCS: 31 and 32. 15 Exanple 15
Modi fication of the plasm d pN&4/55. 1scFv/ CP&Q R6 to facilitate scFv gene
exchange EzampigylQ he construction of pNG4/55. 1scFv/ CPG R6 a uni que BspEl

i hi f ACCll] . i ible (4S)3 |ink
Codt ng. s SFEmREatoheS spiyB aetiieh Bf HiRGut Ridberdft aiBle)l © L0992 11 nicer
facilitate cl ofy 2§ a9h s@hli&dTot theassafd CRGE énzyatesstardardooiRe was psipared3n 20f

the CPQ&Q gene in the pN&/55. 1scFv/ CP&Q R6 was_del et ed igior_der f10 epfgbl e
i nsert i or% bbmagenate af hermal tumour(prisots) cel Hmoyry, Pubsrguen SilHtoRS AT samP

pl asm d_si gnal ,segyence ' of the .Y a a EcoRI/BspEl fragnent
cl oni ng® WeF 235 4R e(?éf@%%’é?”&%ﬁ?f‘%@é’?"%’“%%ﬁu#agenesi s in which first
the pNGA/ 55. %‘gﬁ}i’[‘g@'ﬁ& REulRSreaitvell fiond -808 isttgagdl (pesvivilyeRashdeszeniir ligfid3

and CME 3906 ( 33 and 34 respectively). 25 Secondly, the -
PNGA/ 55. IfiebyenIRAR alfwedi® thawi Angpdiddal skinbissuewantemnvied befnre dhs tumeyr woE

R T AT TR i
was sim Hﬁ% %&r {lﬁﬁﬁwgﬁ 17350€ ﬁ{eﬁgl@@%sgﬂﬂgﬁniﬁé 0% M ZREY softRidnvd:

purifi ed. on was per to joln (or splice) the two

purifieg JddEd &edchaainbansapiplel us five a@PeXel(ow/v) 1hixg homogeedd arglyplacedron ice.
conditions were used using varyi n‘? anounts (between 0.5 to 2 [er({]l) of
each PCR Diluidenstofisamplertumoyrs(in BaYomasmal timgyy homoggnatglwere prepared &g¢ peat,

ol i gonucl [ 905 and CME 3906 (SEQ ID NOS: 36 & 34). A reaction
pr oduct oﬁ?{)hlgséﬁ’b%;@td’éd size (approximately 840 b.p.) was purified,

di gested usi NgrgihBie sRREAACHIRY dARENRERST (G2 efAinedvaie ridt fohiBe fiilorvthgd
fragnent band of ca.460 b.p. was purified. 5 : The ori gi nal

pNG4/ 55. leomeontCRiads Roa finsl yolumea o400 pl.r Similarly, #08 udpbeachrfithgresambinany

di gesti i th trjcti Not | Xbal. hgr vl at.ed and th
ot gor 19cRARgu SABle plip: ware At PrRE A FARBEHERd S3nd Wl BmBlng was
purt Tied mlthotdbag |61dufe WheHddBE] Phd AW ALBEIRAURE Ldct1ya® hiriifdsed

in to the prepared vect'or an Igatiton mx transformed into"E. coli.
DNA was pbepddiag 600 lideeldmethanclob0a %ekF Anentrifugebindsthd shyerfatai collected.

restriction digestion to check for insertion of the r&odli_@g ragnment . and
appr opr i aThe sybkshate andpsedyet in the superpatapbwerehemsaparatsd e glé’ﬁ’é’g %ﬁe}}?ae A
nunber of ocl,ones wth t Y e ai b
cl ones vvag?“blfa\%ﬁ CH]%I S degélslgni??’ ﬁgggpﬂgpggﬁ%c F\@f%@%ﬁgﬁ /EEQW
Thi s mgeahmabnhiAiesatd/e1 SORA, 8éteiod 300 nMRSTS calehlatedwizfiieacy ineintthe
si mul taneously introduces .an additional stop codon. The 15 DNA seq‘tsqence of
t he fusi omnpourttissue, erstandard eyrvemas iphasteddis ngits hEaneaof methetresaismetabalite (hewn
standards are such that only 20-30 % of the substrate is metabolised so ensuring this is not
rate limiting). The test samples were analysed by comparing the unit area of metabolite
against the standard curve and then multiplying by the dilution factor. Finally, making the
25 working assumption that 1 ml= 1 g the results were multiplied by 5 (as the samples were
originally diluted to a 20% homogenate).
Results obtained with 20 % recombinant: 80 % parental LoVo cells expressing (ASB7
Fab-CPG?2), fusion protein showed the following results: tumours taken at day 5 had an
average enzyme activity = 0.26 U/ g (range between 0.18-0.36 U/g) and at day 12 had an

30 average enzyme activity = 0.65 U/g (range between 0.19-1.1 U/g).



in SEQID NO 37. Exanple 16 Construction of an 806.077 scFv anti body gene
20 The 806. 077 scFv was created using vectors

pN&4/ Hss $9§%‘éy16# | g&CHL' and pNGB/ VKss806. 077VK- HuCK- NEGpevhiG198/81294
sour ces 77 VH and VK vari abl e regi on genes. The 806. 077 VH gene

was anpl i f| ed fromthe pN&/ Hs's806. 077Viygl.g&CHL' plasmi d using standard
PCR conditions with the oligonucl eotides CVE 3260 and CVE 3266 (SEQ | D NCS:
39 and 40Exampledtli vel y). The 806.077 VK was anplified fromthe 25

pNG3/ VKss806 077VK- HUCK- NEO pl.asm d usi ng oligonucl eotides CVE 3262 and CMVE
3267 ( SEQDEISTRYRation enzymesctivit gyl P%Py’g Pe VH and VK PCR reaction

products were i L.Ql

Cpl i c6) the twaSack b safispltfin 68 podilt 4 CBGR By e SRR LR s bl o
reaction gpfghnial pRSmars thelfotbwite digicktiationsg (32, (M0UAL058 ald 1 .08 mI0Smil41y2all
[err]l) of each PCR product but utilising between 15 and 25 cycles with the

f1 anki ng tsst plesme sammlieaa@remlscgéwcd 020 Yerororiplswe. Hurhendilutiogy of @Esy | D

bp. ) wassatiies g2 5 1HR0AB0GRHa Qhrels et ibie it 20 FE pd B Pl and
Xhol and ghq@Perdel CHCORRard iR sl bilifthstie cbllibfaharto SThe zomcaf%fﬂ

pl asm d (ot herw se known as plCl-55.1 scFv) had been rther nodified
t he i nser MMMBX wastukdbd & sachad dedtubbsamciassetitwelb todfc eThe reactiarhwas sﬁopp‘r:d

ol i gonucl egti des 3143 and CVE 3145 (.SE( NCS. 4 nd. 46) between the
exi sting mexaﬁ%ﬂ@wws% 10 iRareass thg fea uﬁ% 9? tepssey ‘gF “hgn%rb%mcaﬁgs

Feoul 11 10 MetEtElo R0 irkleRd by 2adind 306 136 O it SATERR S6ig B B for
was prepapssfiutousigtHPL.E ddﬂ&tzahayaeaﬂ%@ab&mh Hxyampilg@e®t i on with r est r| ctl on

enzynes Ncol and Xhol, dephosphorylated and_the |arger vector band
separated 10 f Mﬁqtlﬁréygvﬁmswnnfthagm exqaps iny thetraie dasasavhnstbe gviel pfe@lzam

subsequen r ) rad s | i gat e to the
pr epar ed é%%‘f’yr}%éﬁ "ke le?(ceaeﬁ %ﬁ 0?7‘?)5 F} Cﬁ%ﬁ&??ﬁs i g‘alfng% (ijeve as

pr epar ed iﬂe@éﬁr&@&&b%&bﬁ@!mmmﬁﬂ@ ysed by EcoR restrl ction
digestion to check for 1nsertion of the nodified fragnent and appropriate

cl ones Kubsequently sequenced to confirmthe sequence change. A nunber of
the clones with the correct sequence 15 were obtai ned and one of: these
cl ones waﬁmhll he plasm d designation pl Cl 266/ 8061 scFvtag/ hi s

Sequences AR-HIBOSE R aoRoEGP irodsas n LoTs Ehfilnet Rlarelaliy plajiibo ChE?"
26) . 20 Exayibh prdtéifconstruction of an (806.077 scFv CP&2)[err] fusion

protein
Recombinant LoVo (A5B7-CPG2), fusion protein expressing tumour cells or mixes of

20 recombinant and parental LoVo cells were injected subcutaneously into athymic nude mice as
described in Example 9.

When the tumours are 5-7 mm in diameter the PGP prodrug is administered i.p. to the
mice (3 doses in DMSO/ 0.15 M sodium bicarbonate buffer at hourly intervals over 2 h in
dose ranges of 40-80 mg kg™).

25 Anti-tumour effects are judged by measuring the length of the tumours in two
directions and calculating the tumour volume using the formula
Volume=I1/6 xD* X d
where D is the larger diameter and d is the smaller diameter of the tumour. Tumour volume
may be expressed relative to the tumour volume at the time the PGP prodrug is administered
30 or alternatively the median tumour volumes may be calculated. The anti-tumour activity is

compared to control groups receiving either transfected or non-transfected tumour cells and



The pl Cl 266/ 8061 scFvtag/ his plasm d was used as the source for the 806scFv.
The gene was anplified using oligonucleotides CVE 3907 and CVE 3908 (SEQ I D
NCS: 48 and 49L gnd a band of the expected size purified. THIRGBISYR#Nt was
t hen di ge‘¥933’5 S ng the 25 restriction enzynmes EcoRl and BspEl after which

an expected fragnment band of about 760 Jygp. was purified. The

pPNG4/ 55. 1scFv/ CP&2 R6/del EcoRlI plasm d was prepared to receive the above

f r agment bifferdivigisntt PGP piodiug.estricti on enzynes EcoRl and BspEl,

dephosphoryl ated .and t he rger vector band rated fr . S

fragment . The%ﬁ?aﬂ%ﬂ%ﬁg tﬂﬁ-ﬂvq %‘H’%e%%ﬁgﬁﬁiéaﬁéﬁﬂ%&% e Ls% {:egho;l/‘

restricted fp ' i f fifla VigRifRantthei-tutouk effadtiagn i X

was tran8 gfrlr?eﬁ%gFg'E}gJ)/E%g%qlLWJD%ﬂ I&g‘segéér\sgggr ez(‘j l?rom the cl ones obtained

and anal yisseh by tHeCREP treamdtimbusniediegsiag iimsize compared wWithrcontrotsranddhtakingtahe

nodi fied fragnent. Appropriate - clones were subse ue&lti{i% segij‘renced
e r

-56
to confs significandy lengsetimeforthe PGR, frsated Hmeys to re3ak 4 tigesihgip]

oot gnar MERTARDEEET ST PeBlE Biebls EARRRTASRofP AR LOToRMRE
of the fu&h&%&agﬁﬂ RofARsROEH eIy /G iRMhoaignifibaivant-turhGRQCLBItNOS: 50

and 51). 5 Exanple 18 Co-transfection, transient expression of ) )
ant i body- CP® Similanstugies tan be usel tdatemaniisate thet theantibedy-enzysne genedlelivared dn ng

her fusi t ei . b i | dar d
Condi 1 08 SPABTEE SRS SEay Yeb PR R PuPHLeBid LoV tuHouP bricle P R R 00
f uS! 0N @10k Sfebrell bRIBEPEL VIR wilel B8 inf EtRbifhroith KD GP fpHGdrap ca fisth P

bot h co- an tion of appropriate plasmds or transfection o ]
CO- expr esiindficant aitbinnAomeattivity p@htio nomdansected hoVyp cellharednjegled intr@thymicon
pl asm ds of (scFv-CP&)[err] fusion prqteins Cﬁln be al so t ransf ect ed, by

t he same nydemies(l X197 tumauiceells par mgusehand 0pes fhe fpmgursar mpgin diamgeterthe;,

i ndi vi dual_transfectisn. . - . 8 -
ne- descr i5eler ERaiie, i apdBody Rk ASiOTRGIER ki 16 iccRia AR ciOuNg: £RE: O
gene swi tch d§y§&%@ﬂh6hnﬁ50dﬁl%;ﬁgﬁx@ﬁih proteinfiobeadibresfed®yg and bindb, the al

(1995) Science 268: 1766- 20 1 or the ecdysone/ muristerone A (No, D.
et al (3dgs¥o eatmirsslls, 3pBGRIBodg isgdministersd as described abgyiee Thisgrsule B ysi on

proteins. . ropri ate net hqodol o and, cl.oni trategi es as described in
Exanpl e 551@60%8%9%31}3 Wfqylfgﬁpaf%@owiﬁﬁfﬁ}%gd?‘usi ons requiring an | RES
sequence for expression. Insertion of the appropriate gene cassette in to

the swi tchabl e expression vectors nmay be used if the fusion protein product
Is a sindExangslevi3epti de chain 25 such as in scFv-enzyne constructs.

Construction of an (806.077 Fab-CPG2); fusion protein
20 The construction of a (806.077 Fab-CPG2), enzyme fusion was planned with the aim

of obtaining a bivalent human carcinoembryonic antigen (CEA) binding molecule which also
exhibits CPG2 enzyme activity. To this end the initial construct was designed to contain an
806.077 antibody heavy chain Fd fragment linked at its C-terminus via a flexible (G45)3
peptide linker to the N-terminus of the CPG2 polypeptide (as shown in Figure 1 but

25 substituting 806.077 in place of ASB7).

The antibody 806.077 (described in International Patent Application WO 97/42329,

Zeneca Limited) binds with a very high degree of specificity to human CEA. Thus the
806.077 antibody is particularly suitable for targeting colorectal carcinoma or other CEA
antigen bearing cells.

30 In general, antibody (or antibody fragment)-enzyme conjugate or fusion proteins
should be at least divalent, that is to say capable of binding at least 2 tumour associated

antigens (which may be the same or different). In the case of the (806.077 Fab-CPG2), fusion



Exanpl e 20 Determ nati on of the properties of COS7 cell secreted

anti body-enzyne fusion proteins The COS7 cell supernatant nmaterial can be
anal ysed for tﬁ? Jpresence of antibody 30 fusion proteins asscigeBIsitizad i n
Exanpl e 1&0%’1’ '7ar|y the use of expressed fusion protein and CP& prodrug
inan in vitro cytotoxicity assay can be gprfornmed as previously described
in Exanple 1 h. The HPLC based enzynme activity assay can show CPG2 enzyne
activity tproteth, dimerfsatiopotherehzyme torapement takepplace (afier exprassion; jaserth el SA
can be detected with an antj-CPQ& reporter antihody to. confi bi..ndj ng of
protei n atnatixgenzyme) thusforpmgangnzymati(me cg%wlgs%%tﬁwg%y aﬁ]ﬁ\‘tél% e and
also to d ' fUS ] t L disdul

ant i body GTRBRREEafid j< s BiYalenPpty igect 1 Shitfdy BhGind B end MY kel 1
reporter apGREEguwer2ayys clearly display a fusion protein subunit of the

expected size. Since CP& is only known to exhibit enzyne activity when it
is in a 8ideri cCClomingof the$94.057 andibedy genek | body enzynme fusion protein is

present, this ipdj.cates that the f.usion | i : R (aby’
condi tions) di n]g%h?& ?Q/ri N a]ﬂglmrciﬁgﬁg‘%ﬁdﬁrfﬁrééogﬁlgﬁﬂqrr@%h%%ﬁn to (?_%sz a
dimeric ang] SZ0ER | ; lidatidh WOa7/423%9 sk 7.
condi ti ong%hﬁgﬁlﬁer mor e,phyﬁ%@a@t@ﬁ@agﬁgﬁégp bo'Ph CP& enzymat id(é@le _)
activity aRefeféiée Ertrpler?.fidestrites plonjpne ofitbe 80/ DEhantibadytvatipple segien genes into
significantly different in thﬁ f usi on g’rﬁote'n conpared wth enz e 9806.077
anti body PEENPRISKET YeeiorsalAgss YECHRS VRES SUPBRUERIYE PRSP A3 JAGSPULSEH 01 the 8UO.

denonst r,at t i ' ' t ' k

causes 4P e reBich SSREYoF B FgiriRiaNbRO ARy ohighGRGRL ik R POREEYD) |
at the endpdifes.15 the assay period than the equivalent |evels of A5B7

F(ab') 2- CP%Q conjugate (with the same prodrug). Since cell killing (above
basal contbbl | €hinagrie806.6A1 9nt;b@duv¢eﬁonmsgm&r ug is converted to active

drug by the CP enzyne nd, since..th I

oy ovei . only. CERARENTRYPBRD: ARNiRepH RO 50 PEYBRPES deded BIRCCIbNG UF he
i s added) . 3dd1y7 EfiinterSX RENt 258 Hea PPENAHC IR Behdsdh the Visttord pNG3aVksssHuCkNEOf
the (A5B7-CP&2 R6)2 20 fusion protein remains bound conpared with

convent i16n@fCIB depositn® 40799 andmiNGA{ViHssHul 62631 18 (NGaMEdeposit el 40797) | i ng
bly due. t l.gh d to d ' 21 |

Wi o and tespeye e GRS vids vere et NGV HROR ST viEtaRe Rt

proteins Z@Q%W%ﬁﬁﬁé’erfcr KAy @Haﬁmgl%fl& PN(?SW'K&%G.MWR—HQGK—NEO (808.07F7

fusion protein expressing tunour c I nes can be perforned as described
i n Exanpl eckimaBrit tight chain)f These faetirowepe the source of thedB064)77 aptibédycaenes for the
reconbi nant LoVo  tunpur cglqés expressing anti body-enzyne fusion protein can

be shown uSensguctien eishe 806044 FabL{HGLBRIONPraiexanpl e 7. Sel ective killing
of cult LoVi A ﬁadlﬁf | F ' - usi on

pr ot ei nl%ogg)e by@%@%‘ﬁ%%@” S colﬁe\clag?;i le%{ntbgd m@gtrfg{;ﬁgﬁmt (§1Cglerllic eact ive
drug The cloning and construction of the CPG2 gene used are described in Example 1,

sections ¢ and d. Similarly, the construction of the pNG4/A5B7VH-IgG2CH1/CPG2 R6
vector, which was used for the constuction of the 806.077 heavy chain Fd-CPG2, is described

in Example 1, section e. The 806.077 variable heavy chain gene was removed from the

25 pNG4/VHss806.077VH-IgG2CH1' vector by digestion with restriction enzymes HindIII and
Nhel and a band of the expected size (approximately 300 b.p) which contained the variable
region gene was purified. The same restriction enzymes (HindII/Nhel) were used to digest the
vector pPNG4/A5SB7VH-1gG2CH1/CPG2 R6 in preparation for the substitution of the 806.077
variable region for that of the ASB7 antibody. After digestion, the DNA was

30 dephosphorylated then the larger vector band was separated and purified. The similarly
restricted variable region gene fragment was then ligated in to this prepared vector and the

ligation mix transformed into E. coli. DNA was prepared from the clones obtained and



-58 - can be denonstrated as described in Exanple 8. Establishnent of
anti body-enzyne fusion protein expressing LoVo tunours xenografts in
athym c wessagy be perfornmed as described in Exanple 9. REEEHIHURPbN of
enzyne activity in tunmour xenograft sanples can al so be determ ned as
described in Exanple 10. 5 Det er riShati on enzyne activity in plasm

Pab pr o PaIy S B Sesctimips, analy Hs S gisraicaily S oRa e sonntn o sibnatnS o
be eval %@é&&c&s}\'?ﬁdﬂ%? Bgﬁ'{fg:g%wg %&S‘% fhed tb Be @Eﬁé@laﬁd bhe of thesd Qdhest s from

t hese experinments can to show that the antibody-CP& fusion protein
secr et e(pNGA/VHESS0VH-1g@2CHIICPGXRE) whs cheserbfon dutieer twoek sThef seqeersk of the

Cimour s SHIHE R0V GBAREFOPHG FuFhR BEFBEeTe sl OB @ID YRR 24 P 56.
f d | | | ' - Ls . ei
conver b Phe Fee Gpifedibn, KSR ohiRiibn A JiBhaR dihfeg | 72"

transfected LpNOpkehids ;me4wa§ysesmq7vmr%czcmﬁcpsadwgnp@ﬁg dtLtibbdty t he
transfected LoVo 15 cells will be over 100 fold npbre sensitive to the-PGP

pr odr ug ¢himeenigrEd-€IPG2:fusidu protein) and NG 3V Hes806.87 TVK-HrEACNE éencoding the
Ils, th tr.ati that t f [ 1 s wt

ant | bodyEo R ERAEAST S el el v e ForEARa e BOd UL B /CoHS ot 2ddP o

with a pgdy E&ce&&i@}d{%&f}fe&ﬁh @anﬁglepfﬁbb?e. Lﬁl}(él;r&iH PiHeSusidh @F&téiﬁ% from

reconbi nant LoVo cells or 20 recOnbl nant Lovo/ Parental LoVo cell m xes can
r esul 110i performied s descaibed dnExahplenly. HieflEPL C dasqduaigpaie laptivilyeasSigcleartat ed
tumours decreasing in size conpared to the formulation buffer only treated

t umour s B1eWediCRGY epgymae agtiyityrte ba prespnt ig thesell suparmatant anpbbosiythe antisCEA
o por oAty !
for mul at PEISAE Byt eftiBEe g drbdrbil ot MURR onfR B IRA i sBe 071 |

LoVo t unaitibedg siclédulé e thetahatithe ahti-OFK BLISA derbied with aantidCPE2utorted NO
significant anti-tunmour activity. Simlar studies can be used to

denonst rantibody atsotexhibited iclsar (*Ednbipdingjndisatgd thay aptenly antbpdyhmt elseiantibodyene

e v Rloh BoSRHSASAe KR, SR B o B BRI
resul t i&s&}ﬁéléafrlfd’i@%la EMWVFMPGQ%W?(S%% ?ﬁ)télﬁ@uﬁﬁrﬁﬂélf 186 bRsbctedVo cell's

a
are injected into athymc 30 nude mce ( tumour cells per nouse) and
once t heapproximateln 96 kPazsizanwith odlysasmall ambentwdelegradatoon ori smallyr products (such

P TN R G EENEP R E e e e

bind to

' is'il8 dimefic 3tte it and since only antibody enzyme fusion protein is present, this indicates

20 that the 90 kDa fusion protein (seen under SDS/PAGE conditions) dimerises via the natural
CPG2 dimerisation mechanism to form a 180 kDa dimeric antibody-enzyme fusion protein
molecule (Figure 2a) in "native" buffer conditions. Furthermore, this molecule exhibits both
CPG2 enzymatic activity and CEA antigen binding properties which do not appear to be
significantly different in the fusion protein compared with enzyme or antibody alone.

25 e) Construction of a (806.077 Fab-CPG2), fusion protein coexpression vector for use
in transient and stable cell line expression

For a simpler transfection methodology and the direct coupling of both expression

cassettes to a single selection marker, a co-expression vector for fusion protein expression was
constructed using the existing vectors pNG4/VHss806.077VH-1gG2CH1/CPG2 (encoding

30 the antibody Fd-CPG2 fusion protein) and pNG3/VKss806.077VK-HuCK-NEO (encoding

the antibody light chain). The pNG4/VHss806.077VH-IgG2CH1/CPG2 plasmid was first

digested with the restriction enzyme Scal, the linear vector band purified, digested with the



LoVo tunour cells, the PGP prodrug is adm ni stered as previously descri bed.
This results in significant anti-tunour activity conpared wth control mce

recei vi nggk(gr&y,,g%i on buffer instead of PGP prodrug. 5 ExanptpcBesn1294
Pr epar ati ) rine ASB7 Fab-CPQ&2)[err] fusion protein (Mirine A5B7

Fab-CPQ2) 2 is expressed from C35-7 and Ck_cells essentially as described
in part (d) of Exanple 48 of International Patent Application WO 97/42329
(Zeneca Liestriction epzynhesBgil ahd Bdmidhibad a dé€iged)band (appoorimgteln27¢bhpg purifiedsB7
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various 55.1 antibody fragments as described in further subsections of Example 3, including
the production of a 55.1 scFv construct which was designated pICI1657.
The pICI1657 (otherwise known as pICI-55.1 scFv) was used as the starting point for
the construction of the (55.1 scFv-CPG2), fusion protein. The 55.1 scFv gene was amplified
25 using the oligonucleotides CME 3270 and CME 3272 (SEQ ID NOS: 27 and 28 respectively)
and the plasmid pICI1657 as the template DNA. The resulting PCR product band of about 790
b.p. was purified. Similarly the pPNG4/A5B7VH-IgG2CH1/CPG2 R6 plasmid described in
Example le above was used as the template DNA in a standard PCR reaction to amplify the
CPG2 gene using the oligonucleotide primers CME 3274 and CME 3275 (SEQ ID NOS: 29
30 and 30 respectively). The expected PCR product band of about 1200 b.p. was purified.
A further PCR reaction was performed to join (or splice) the two purified PCR

reaction products together. Standard PCR reaction conditions were used using varying



into Sacll and EcoRl cut pUCL9/ nuCHL- I i nker-CPQ&/ Ncol-Sacll to give plasmd
pUCL9/ muCH - I i nker- RC/ CPG(R6). The conpl ete gene construct is prepared by
i sol ati ngvélg@g Hp Hndl Il to Ncol fragment from pAFl and eCT/GBSE0I294 i nt O
Hondl |1 and Neal cut pUCLY/ miCHL- | i nker - RS CPG2(R6). The resulting plasmid
Is used to transformE. coli 10 strain-f3b[err]. The transfornmed cells are

plated onto L agar plus anpicillin (100 [err]lg/m). A clone, cog&ai i ng a
pl asni d amounts (hetwssn Octio Zuh oS sach RGR Repduch bk ytising2 xeyisles instead of
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06/ A skos st g oty B A PR MESTTY (SEQ IDNGS:27 &,
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acid residues 20 to 647) is shown in SEQ ID NO 60. 15 Alternatively, the
CP&R geradsbyedinc20 pedpO; digdsted using the restrictiom engymsbEedRI and pyrified.alThgene
synthesis and converted to the R6 variant as described in d of Exanple 1.
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Pr odr 4@ site 3° of the CPG2 gene in the pNG4/55.1scFv/CPG2 R6 was deleted in order to enable

insertion of alternative scFv antibody genes in frame, both behind the plasmid signal sequence
and 5’ of the CPG2 gene, via a EcoRI/BspEI fragment cloning. This modification was
achieved by PCR mutagenesis in which first the pNG4/55 .lséFv/CPGZ R6 was amplified
using oligonucleotides CME 3903 and CME 3906 (SEQ ID NOS: 33 and 34 respectively).

25 Secondly, the pNG4/55.1scFv/CPG2 R6 was again amplified but using oligonucleotides CME
4040 and CME 3905 (SEQ ID NOS: 35 and 36 respectively). The first expected PCR product
band of about 420 b.p. was purified. The second PCR reaction was similarly treated and the
expected PCR product band of about 450 b.p. purified.

A further PCR reaction was performed to join (or splice) the two purified PCR

30 reaction products together. Standard PCR reaction conditions were used using varying

amounts (between 0.5 to 2 ul) of each PCR product but utilising between 15 and 25 cycles



A sterile aqueous solution, for injection either parenterally or directly
into tunmour tissue, containing 10[err]-10[err] adenovirus particles
conpri si n%(il %@9@ construct as described in Exanple 1. Aft gicricBosihaxss,
three 1 g 3 f prodrug are admi nistered as sterile solutions at 15
hourly intervals. Prodrug is selected fr

N-(4-[ N, N-bi s(2-iodoet hyl)am no]- phenoxycarbonyl)-L-glutam c acid,

N- (4- [ N, Nvith sligemiclentides 6MB 390 5wjd CME 3906 (SEQ ID NOS: 36 & 34). A reaction
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304 5008 (H) TEheprigin 4/36 4 sef¥CPE3 R6 was prepared tq repeiveshe abpye Ped 2042
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SOFTWARE: Patentln Rel ease #1.0, Version #1.30 (EPO (vi) PRI OR APPLI CATI ON

DATA:  ( A) subBejue@Af HensimUnER strisBeDF 0B 42adst wB3 ligated G oDhd Brepaed veytor 88 30
(2) TNFOR e {ggt}lmf r%?x tsrgn fér[x)ne'HthtolE. c(o|12 D%%@%%epare %Etﬁcle gcl;lngss obtained and

10 analysed by EcoRlI restriction digestion to check for insertion of the modified fragment and

appropriate clones subsequently sequenced to confirm the sequence change. A number of
clones with the correct sequence were obtained and one of these clones was given the plasmid
designation pNG4/55.1scFv/CPG2 R6/del EcoRI. This mutation removes the EcoRlI site
which was 3’ of the CPG2 gene and simultaneously introduces an additional stop codon. The

15 DNA sequence of the fusion protein gene up to, and including the two stop codons, are shown
in SEQ ID NO: 37.

Example 16
Construction of an 806.077 scFv antibody gene

20 The 806.077 scFv was created using vectors pNG4/VHss806.077VH-IgG2CH1’ and
pNG3/VKss806.077VK-HuCK-NEO which are sources for 806.077 VH and VK variable
region genes. The 806.077 VH gene was amplified from the pNG4/VHss806.077VH-
IgG2CHI’ plasmid using standard PCR conditions with the oligonucleotides CME 3260 and

- CME 3266 (SEQ ID NOS: 39 and 40 respectively). The 806.077 VK was amplified from the

25 pNG3/VKss806.077VK-HuCK-NEO plasmid using oligonucleotides CME 3262 and CME
3267 (SEQ ID NOS: 41 and 42 respectively). The VH and VK PCR reaction products were
purified.

A fuﬁher PCR reaction was performed to join (or splice) the two purified PCR
reaction products together. Standard PCR reaction conditions were used using varying

30 amounts (between 0.5 to 2 ul) of each PCR product but utilising between 15 and 25 cycles
with the flanking oligonucleotides oligonucleotides CME 3260 and CME 3262 (SEQ ID
NOS: 39 & 41). A reaction produét of the expected size (approximately 730 b.p.) was



35 (A) LENGTH. 21 base pairs (B) TYPE: nucleic acid (O

STRANDEDNESS: single (D) TOPOLOGY: |inear 40 (i1) MOLECULE TYPE: ot her
nucl ei c %b@s/sﬁs)l SEQUENCE DESCRI PTION: SEQ ID NO 1: GGGARTTGBISAOAEGAGCTC
C 21 45 (2) | NFORMATI ON

Fg]; SE?B; DT%E 2: (: ) SEQJEQCI(E')CI—lARACTEI@sSTI CS: (A) LENGIH 27 base pairs
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5 (i pyrifisl, Bigdseed using the restrictioncingymesbicel m%%mémeﬁp@@%%%: SEQ

ID NO 2; C%AA TTCCCGC

EEN%;?'H( 2}13;1?b i : H&)-lD No.E 3: (i) SEQUENCE CHARACTERI STICS: (A)
: a 1% 5thBMAkEkfovat AepICD)5 SATERAMPERINGSSS fusthergl e 15
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GGACCT GCASS, 1io@aihs (the DNA sequence of the resulting 55.1 scFv tagiBis(g: e isBoRAT SEQ
FOR SEQ I D NO b5: ( d g Bis(gp

ID NO: 47). This vector was prepared to receive the above PCR product by digestion with

restriction enzymes Ncol and Xhol, dephosphorylated and the larger vector band separated

10 from the smaller fragment. The vector band was purified and subsequently the similarly
restricted PCR product was ligated in to the prepared vector and the ligation mix transformed
into E. coli. DNA was prepared from the clones obtained and analysed by EcoRI restriction
digestion to check for insertion of the modified fragment and appropriate clones subsequently
sequenced to confirm the sequence change. A number of the clones with the correct sequence

15 were obtained and one of these clones was given the plasmid designation
pICI266/8061scFvtag/his (alternatively known as pIC1266-806VHNLscthég/his). The
DNA and protein sequences of the 8061 scFvtag/his gene are shown in (SEQ ID NOS: 25 and
26).

20 Example 17
Construction of an (806.077 scFv-CPG2); fusion protein

The pICI266/806IscFvtag/his plasmid was used as the source for the 806scFv. The
gene was amplified using oligonucleotides CME 3907 and CME 3908 (SEQ ID NOS: 48 and
49) and a band of the expected size purified. This fragment was then digested using the

25 restriction enzymes EcoRI and BspEl after which an expected fragment band of about 760 |
b.p. was purified.

The pNG4/55.1scFv/CPG2 R6/del EcoRI plasmid was prepared to receive the above
fragment by digestion with restriction enzymes EcoRI and BspEI, dephosphorylated and the
larger vector band separated from the smaller fragment. The vector band was purified and

30 subsequently the similarly restricted fragment ligated in to the prepared vector and the ligation
mix was transformed into E. coli.. DNA was prepared from the clones obtained and analysed

by EcoRI restriction digestion to check for insertion of the modified fragment. Appropriate



(1) SEQUENCE CHARACTERI STICS: (A) LENGIH: 63 base pairs 35 (B)
TYPE: nucleic acid (C) STRANDEDNESS: single (D) TOPOLOGY: linear (ii)
MOLECULE E{&;}/ %ir nucl ei c acid (xi) SEQUENCE DESCRI PTI ONpchicR98/012040  5:
40 GGGGAT T GACCT GGCCGGCCTT GGCGATGGTC CACTGGAAGC GCAGGITCTT :
60 CGC ) -56-

63 (2) | NFORMATION FOR SEQ ID NO 6: 45 6 (i) SEQUENCE CHARACTERI STI CS:
(A) LENGTHlofiés WwerssubseinentlyReqiiefictd tolconfirinthe genk sequerté: A MmBHRANDECINGSS:

single (D) TOPOLOGY: linear (ii) I\/O_ECU E TYP ot her nucl eic ,aci,d [
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(A LencTH SR NGB EGY Reldd £ MR RIRR pliinod P

(D) TOPQLOfaion proi geriel 0614cEQNG2 RY B sholndih (BBQI 1B NOSc 5d add 51).  (xi)
SEQUENCE DESCRI PTI N SEQ ID NO 7: GICTCGAACA TCATCCCC

18 (2) | MFORMATION FOR SEQ ID NO 8: 20 (i) SEQUENCE CHARACTERI STI CS:
(A) LENGTH, 18 e pairs (B) TYPE: nucleic acid (C) STRANDEDNESS: single
(D) TODO_M@ r 25 (ii) MOLECULE TYPE: other nucleic acid

Co-transfection, transient expression of antibody-CPG2 fusion proteins
As described in Example 1f, plasmids encoding other fusion protein variants can be
transfected using the given standard conditions in order to obtain transient expression of their

10 encoded fusion protein from COS7 cells. In the case of (Fab-CPG2), fusion proteins both co-
transfection of appropriate plasmids or transfection of co-expression proteins can be
performed. Similarly, the single expression plasmids of (scFv-CPG2), fusion proteins can be
also be transfected by the same protocol. In each case a maximum total of 4 mg DNA are used
in an individual transfection.

15 '

Example 19
Gene switches for protein expression

As described in Example 1 j, the use of tightly controlled but inducible gene switch
systems such as the “TET on” or “TET off” ( Grossen, M. et al (1995) Science 268: 1766-

20 1769) or the ecdysone/ muristerone A (No, D. et al (1996) PNAS 93 :3346-3351 ) may be
used for the expression of fusion proteins. Appropriate methodology and cloning strategies as
described in Example 5 may be used for antibody Fab-enzyme fusions requiring an IRES
sequence for expression. Insertion of the appropriate gene cassette in to the switchable
expression vectors may be used if the fusion protein product is a single polypeptide chain

25 such as in scFv-enzyme constructs.

Example 20
Determination of the properties of COS7 cell secreted antibody-enzyme fusion proteins
The COS7 cell supernatant material can be analysed for the presence of antibody
30 fusion proteins as described in Example 1g. Similarly the use of expressed fusion protein and
CPG2 prodrug in an ir vitro cytotoxicity assay can be performed as previously described in

Example 1h. The HPLC based enzyme activity assay can show CPG2 enzyme activity to be



(xi) SEQUENCE DESCRI PTION: SEQ ID NO 8: ATCACCGGCA AGGCCTCG

18 30 (2) I NFORMATION FOR SEQ ID NO 9: (i) SEQUENCE CHARACTERI STICS: (A
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prodrug) causes at least equivalent cell kill and resulted in lower numbers of cells at the end of

15 the assay period than the equivalent levels of ASB7 F(ab’),-CPG2 conjugate (with the same
prodrug). Since cell killing (above basal control levels) can only occur if the prodrug is
converted to active drug by the CPG2 enzyme (and since the cells are washed to remove
unbound protein, only cell bound enzyme will remain at the stage where the prodrug is
added). Thus this experiment can demonstrate that at least as much of the (A5B7-CPG2 R6),

20 fusion protein remains bound compared with conventional A5B7 F(ab),-CPG2 conjugate as a

greater degree of cell killing (presumably due to higher prodrug to drug conversion) occurs.

Example 21
In vitro and in vivo determination of the properies of antibody-enzyme fusion proteins
25 expressed from recombinant tumour cells
The construction of fusion protein expressing tumour cell lines can be performed as
described in Example 4.
Retention of the fusion protein on the cell surface of recombinant LoVo tumour cells
expressing antibody-enzyme fusion protein can be shown using the techniques described in
30 Example 7. Selective killing of cultured LoVo tumour cells transfected with an antibody-

CPG?2 fusion protein gene by a prodrug that is converted by the enzyme into an active drug



(C) STRANDEDNESS: single 20 (D TOPOLOGY: linear (ii) MOLECULE
TYPE: protein (xi) SEQUENCE DESCRI PTION: SEQ ID NO 10: Met Asp Phe @ n Val
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Ay Val Argsidyproffivcan be evaluated using the fmithod described in Example 125
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165 The resultd #Om these experiments can bi BiSedtosshGivth&cthe AntiboliygCPER | | e
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220 5 birfdirig, Hi S AIa Gly Ala Ala Pro Glu Leu Gy Val Asn Ala Leu Val G u

225 40 Al a Ser

Asp Leu Vdi heif'efGS‘Nﬁg?afFHané%tmﬂ% that the tmpfemss crzl}%wmca expresy i antlbody-CPG2

250 fusion protein canzc?o%ven the PGP prodrug into the more potent active drug while non-
transfected LoVo cells are unable to convert the prodrug. Consequently the transfected LoVo

15 cells will be over 100 fold more sensitive to the PGP prodrug in terms of cell killing
compared to the non-transfected LoVo cells, thus demonstrating that transfecting tumour cells
with a gene for an antibody-enzyme fusion protein can lead to selective tumour cell killing
with a prodrug.

Administration of PGP to LoVo tumours established from recombinant LoVo cells or

20 recombinant Lovo/Parental LoVo cell mixes can result in a significant anti-tumour effect as
Jjudged by the PGP treated tumours decreasing in size compared to the formulation buffer only
treated tumours and it taking a significantly longer time for the PGP treated tumours to reach
4 times their initial tumour volume compared with formulation buffer treated tumours. In
contrast, administration of PGP to LoVo tumours established from non-transfected cells

25 would result in no significant anti-tumour activity.

Similar studies can be used to demonstrate that the antibody-enzyme gene delivered in
an appropriate gene delivery vector to established LoVo tumours produced from non-
transfected parental LoVo cells when used in combination with the PGP prodrug can result in
significant anti-tumour activity. Thus non-transfected LoVo cells are injected into athymic

30 nude mice (1 X 107 tumour cells per mouse) and once the tumours are 5-7 mm in diameter the

vector containing the antibody-enzyme fusion protein gene is injected intra-tumourally. After

1-7 days to allow the antibody-enzyme fusion protein to be expressed by, and bind to, the
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Leu Yot (thiine ASB7 Fab-CPG2), fufibfl p38tei) | NFORVMATI ON FOR SEQ I D
Mo 11 ?rapggdﬁécémA“F?ACTE ab; CRG2), o i) | e pairs (B) TYPE:

nucl ei ¢ acid ((EZ)urIﬁ'EI%@S\BH‘NEﬂG?S; isgkpressed from COS-7 and BYHOGRk €Bentibliynasar
ii) MOLECULE TYPE: oth I d ENCE, DES
(NIC; ) 11: deseribedampart %ﬂ@%{ﬁ@g%l%g ofz'i ICnIternz(lt)1<0|n)a1 Pat(egﬁJt Applicatio C&SB?%&; I%geneca

2L o0 {2 SRR Ao\ b g o O S MR Ho 17
STRANDE M friked 'a’ﬂﬂé e-teRhinhRfa LIBKiblei (GG8Y, peptide MRFECEGD (Rihe PEBBS cirucl ei C

acid
expression vector.

The murine A5B7 light chain is isolated from pAF8 (described in part g of Reference
Example 5 in International Patent Application WO 96/20011, Zeneca Limited ). Plasmid
pAF8 is cut with EcoRI and the resulting 732 bp fragment isolated by electrophoresis on a 1%
15 agarose gel. This fragment is cloned into pEE14 (described by Bebbington in METHODS: A
Companion to Methods in Enzymology (1991) 2, 136-145) similarly cut with EcoRI and the
resulting plasmid used to transform E. coli strain DH5a.. The transformed cells are plated
onto L agar plus ampicillin (100 pg/ml). A clone containing a plasmid with the correct
sequence and orientation is confirmed by DNA sequence analysis (SEQ ID NO: 57) and the
20 plasmid named pEE14/A5SB7muVkmuCK. The amino acid sequence of the encoded signal
sequence (amino acid residues 1 to 22) and murine light chain ( amino acid residues 23 to
235) is shown in SEQ ID NO: 58.
The murine Fd-CPG2 gene is prepared from the R6 variant of the CPG2 gene (d of
Example 1) and the murine ASB7 Fd sequence in pAF1 (described in part d of Reference
25 Example 5 in International Patent Application WO 96/20011, Zeneca Limited ). A PCR
reaction with oligonucleotides SEQ ID NOS: 53 and 54 on pAF1 gives a 247 bp fragment.
This is cut with HindIII and BamHI and cloned into similarly cut pUC19. The resulting
plasmid is used to transform E. coli strain DHSa.. The transformed cells are plated onto L
agar plus ampicillin (100 pg/ml). A clone containing a plasmid with the correct sequence is
30 named pUC19/muCHI1/Ncol-AccllI(Fd). A second PCR with oligonucleotides SEQ ID NOS:
55 and 56 on pNG/VKss/CPG2/R6-neo (Example 1) gives a 265 bp fragment which is cut
with HindIII and EcoRI and cloned into similarly cut pUC19 as above to give plasmid



-67 - (xi) SEQUENCE DESCRI PTION: SEQ ID NO 12: ACCGCTACCG CCACCACCAG

AGCCACCACC GCCAACTGTC TTGTCCACCT TGGTG 55 5 (2) | NFORMATI ON FOR
SEQ I D NO SEQUENCE CHARACTERI STICS: (A) LENGTH: 18 ;‘(9,95,’,);593 (B)
TYPE: nuc|‘¥Pc?8/é "8%1 (C) STRANDEDNESS: single 10 E?

linear (ii) MOLECULE TYPE: other nucleic @C' d (xi) SEQJENCE DESCRI PTI O\I
SEQ I D NO 13: ACCCCCTCTA GAGTCGAC
18 15 (2) pUSIORMITH DlinkeRCBEQ/ A E11¥Bacll4 :Pladnkid CEHARASHARIAFOSs ch)

LENGTH: 54 base pai YPE: nucleic acid ; (C) STRANDEDNESS:
ﬁt;amdAwﬁlaan

si ngl e ( Dwithdiod the R58/bp é@gg@nmpgtedmh@lﬁctmmp’éqS@ Qc? & %6 agarose

TodoAcAaBP o Bt AR Gt i i dgeat et R RO
15: (1) SEaMEM EvERAd gﬁbﬁhﬁ‘ﬁcmé}hkhﬁt\i@ﬂimé&&cm% 986 gﬁa?&em is
(B)” TYPE: nuclerc acid STRANDEDNESS: single (D i near (ii)

MOLECULE TsdRiEed frbimquGDﬂ(ssl@PG@ARﬁ ~ieq Dy emgmmﬂmmm Fids iszlowed 15:
IR AT o SAT A el e rA e AR S I HE L
T30 Conn e R O T e R o A B lating o

240 40 TAGHSHEHEIRIIIT lG'Ni‘M\ mﬁ@m d_dlohivgAifintd AARITIGHA NosBeail CCTC
300 TATCT TCAAA TGAACA GACCTGAG GACAGIGCCA CTTATTACTG TACAAGAGAT

360 A mmmm&m@e besnitneaiasonddy esedAe taasiond cdli

480 O RAR el

180 A ﬁ%@%’% PR AT L2 B R A

540 clone containing a plasmid with the correct sequence and orientation is confirmed by DNA
sequence analysis (SEQ ID NO: 59) and the plasmid named pUC19/muAS5B7-RC/CPG2(R6).

" The amino acid sequence of the encoded signal sequence (amino acid residues 1 to 19) and
murine Fd-linker-CPG2 (amino acid residues 20 to 647) is shown in SEQ ID NO: 60.

15 Alternatively, the CPG2 gene sequence described in Example 1 can be obtained by total gene
synthesis and converted to the R6 variant as described in d of Example 1. In this éase, the
base residue C at position 933 in SEQ ID NO: 59 is changed to G. The amino acid sequence
of SEQ ID NO: 60 remains unaltered.

For expression in the pEE14 vector, the gene is first cloned into pEE6 (thisis a

20 derivative of pEE6.hCMYV - Stephens and Cockett, 1989, Nucleic Acids Research 17, 7110, in
which a HindIlI site upstream of the hCMV promoter has been converted to a Bglll site).
Plasmid pUC19/muASB7-RC/CPG2(R6) is cut with HindIII and EcoRI and the 1974 bp
fragment isolated by electrophoresis on a 1 % agarose gel. This is cloned into HindIII and
EcoRI cut pEES6 in E. coli strain DH5a to give plasmid pEE6/muASB7-RC/CPG2(R6). The

25 pEE14 co-expression vector is made by first cutting pEE6/muAS5SB7-RC/CPG2(R6) with Bglll
and BamHI and isolating the 4320 bp fragment on a 1 % agarose gel. This fragment is cloned
into BglIl and BamHI cut pEE14/A5SB7muVkmuCK. The resulting plasmid is used to
transform E. coli strain DH5a. The transformed cells are plated onto L agar plus ampicillin
(100 pg/ml). A clone containing a plasmid with the correct sequence and orientation is

30 confirmed by DNA sequence analysis and the plasmid named pEE14/muA5B7-
RC/CPG2(R6).



45 TGGAACTCAG GCGCTCTGAC CAGCGGECGIG CACACCTTCC CGECTGTCCT ACAGICCTCA

600 GGACTCTACT CCCTCAGCAG CGICGIGACG GTGCCCTCCA GCAACTTCGG CACCCAGACC

660 TACACgJ%QgﬁI AGATCA CAAGCCCAGC AACACCAAGG TGGACAAGAC RCITGBSRICEP4

720 GCCTCTG GIGGTGECEG TAGCGGTIGEC GEEEGTTCCC AGAAGCGCEA '
CAACGTCCTG 780 TTCCAGGCAG' CTACCGAC®BA -GCAGCCGEECC GTGATCAAGA CGCTGGAGAA

% g % For ggge ATCGAGACCGe GCACCGGTGA CGCCGA% Mﬁf CGGGCAACTT
mwe&%&%%@éi@se%%@%& :

CGT TCCCCUIntérivédalBatent A émﬁoAWM9@amﬁﬁeWm NAGEﬁEiGCA
ACGCGGTCAT CCTGCACACG 1140 CTCAAGCTGC TGAAGGAATA CGGCGTGCGC GACTACGGCA
CCATCACCGWQI;T@WM@Jpemam and CEO GBS shpandats A Braeddon et IE@SACCTGA

COCCAGAE RO ARl bR Shpin T Tl To A bindin 9 CP O SRR con

ATCACCGGCA AGGCCTCGCA TGCCGEECECC 1380 GCGCCCGAGC TGGEGECGIGAA CGCGECTGEGTC
GAGGCTTCCG ACCTCGTGCT GCGCACGATG 1440 AACATCGACG ACAAGGCGAA GAACCTGCEC
TTCCAGT CGExaiAlEQ3CCAA GGCCGECCAG 1500 GICTCGAACA TCATCCCCGC CAGCGCCACG
CTGAACGCCG. ACGTGCGCTA CGCGLGCAAC 1560 15 GAGGACTTCG ACGCCGCCAT

GAAGACGCT Ehaymapeuticabrmpasitiglan GAAGCTGCCC 1620 GAGGCCGACG TGAAGGTGAT

cSosoronce TACTRAE BTG ot dAGR SRS

%ﬁmﬁ%ﬂmﬁlﬁm for the&fPy & Conibindidn @ik B Huilable
GGCTACCACA GCGACAAGGC CGAGTACGTG 1860 20 GACATCAGCG

CGATTCCGOBrWOE:CTGTAC ATGGCTGCGC GCCTGATCAT GGATCTGGGC 1920 GCCGGCAAG

(A LENGTH  Gadt 3 oaﬁ%%tz?%wn%@esm% CPae e éqgié'wcrﬁpwéﬁe

(D) TOPOLgsshe l:érﬁﬁﬁfn m)lm&ge’bﬁu {eﬁ"ﬁcleﬂ’ ESthBlising @ gene cdnstohctHsddsied i
DESCRI PTI ON: SE I%O Met eu Trp Leu AsSn gTrp Il e Phe Leu VaI Thr

Leu Leu AsExaﬂp!,e IL After 3-7 days, threea g doses of prodrug are admiriStered as sterile solutions at15
Izi)e G nlﬂ%ur% %Inté/r%lals!' Y ohr('auug 1\3/(;%'!-.1&&:(&J from oo 1\9(%3?13’ bxs(ﬁl-lol?:l%ethy?)ammoﬂ 35

phenoxycarbonyl)-L-glutamic acid, N-(4-[N,N-bis(2-chloroethyl)amino]-

G"!)

phenoxycarbonyl)-L-glutamic-gamma-(3,5-dicarboxy)anilide or N-(4-[N,N-bis(2-
chloroethyl)amino}-phenoxycarbonyl)-L-glutamic acid or a pharmaceutically acceptable salt
thereof.

20



Pro
40
Lys

75

Asp
Leu
105
Phe
Trp
135
Ser
160
165

190
195
Phe
220
230

255
265
Thr
285
295
Leu
320

Gy @y Ser Leu Arg Leu Ser Cys Ala Thr Ser Gy Phe Thr Phe 35

45 Thr Asp Tyr Tyr Met Asn Trp Val Arg G n Pro Pro Ay

élhg hecg9%q787 55 60 40pCT/GBSAIRYTT p Leu

Lys Ser 85 90 95 @ n Ser Ile Leu Tyr
A n Met Asn Thr Leu Arg Al a SERUFNEE FILING 45 100

y Asn Lys Ala Asn Ay Tyr Thr Thr G u 65 70
80 Tyr Ser Ala Ser.galL Lys Ay Arg Phe Thr Ile Ser' Arg

110 Ala Thr Tyr Tyr Cys Thr Arg Asp Arg Gy Leu Arg

Tyr Phe Asp 115 120 125 -69- Tyr
Ay @) nesksarThvrorzdeu Thr Val Ser Ser Ala Ser Thr Lys 130

5 140 Gy Pro Ser Val Phe Pro Leu Ala Pro Cys Ser Arg

Thr Ser (EI, 4I%A 150 155
( L T
£ Al

afAIa LeLu ,C,‘S:IX Cys Leu Val Lys Asp Tyr Phe Pro Qu Pro
Ei7feneca Limite 175 Val Thr Val Ser Trp Asn Ser

Al a Leu Thr ‘BbSTRERF: \/3| S15mBoPPHFatE80 185
Phe Pro Al a WalcIteul@danSer Ser @y Leu Tyr Ser Leu Ser Ser Val 1Q

10 (D} STATE2(QBhgland 205 Val Thr Vval Pro Ser Ser Asn

Ay Thr d n Ehrcolyary T ki €4Sk idgaom?2 10 215
Val Asp Hi s (syssobf0 & Ase) .Thiy s Val Asp Lys Thr Val Ay Gy 225

: 0171 304 5000 240 15 Ay @y Ser25(()3 y dy

{(G) TE
Gy Ser Ay %y gl ( r Lys Arg 245
s T W=

a a Thr Asp Gu Gn Pro Ala val Ile 260

Asn Val
ASI% (1) TELEX3781 73041842 eu Qu Lys Leu Val Asn Ile Qu Thr Ay
Ay Asp Ala 20 275 280
G u Gy (1) eTIALy OBl AVAITEOW gHRAIAARIPReMPPBNPSE u Ala G u Leu Lys Asn 290

300 Leu Ay Phe Thr Val Thr Arg Ser Lys Ser Ala Ay

Val Val(;{3)ynusBER oF SEQUENCES: 60 310 315

20
(iv) COMPUTER READABLE FORM:
(A) MEDIUM TYPE: Floppy disk
(B) COMPUTER: IBM PC compatible
(C) OPERATING SYSTEM: PC-DOS/MS-DOS
25 (D) SOFTWARE: PatentIn Release #1.0, Version #1.30 (EPO)

(vi) PRIOR APPLICATION DATA:
(A} APPLICATION NUMBER: GB 9709421.3
(B} FILING DATE: 10-MAY-1997
30

(2) INFORMATION FOR SEQ ID NO: 1:

(i) SEQUENCE CHARACTERISTICS:
35 (A) LENGTH: 21 base pairs
(B} TYPE: nucleic acid
{C) STRANDEDNESS: single
(D) TOPOLOGY: linear

40 (ii) MOLECULE TYPE: other nucleic acid
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 1:

GGGAATTCCT CGAGGAGCTC C 21
45 (2) INFORMATION FOR SEQ ID NO: 2:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 27 base pairs



510
520
du
Lys
550
Al a
575
580
Pro
605

Asp Asn Ile Val Gy Lys Ile Lys Gy Arg Ay Ay Lys Asn Leu Leu 325

335 Leu Met Ser His Met Asp Thr Val Tyr Leu Lys Ay
Leu Q@Q §gp840 345 PCT&GHAB/AIP40 Phe
Val u y Asp Lys Ala Tyr Ay Pro Ay Ile Ala 30 355

365 Asp Asp Lys @ y63l-y Asn Ala Val Ile Leu His Thr

Lys Leu Leu 370 . . . 375 380 Lys Qu Tyr
Val Arg Asp 1?? &Y TAFSiF&thr val Leu Phe Asn 385 :
C)} ST DNESS: single 400 35 Thr Asp Gu du Lys
Ser Phe Gy S& TRPGLOR¥p liesprile A n G u 405 410 |
GQu Ala Lys Leu Ala Asp Tyr Val Leu Ser Phe Qu Pro Thr Ser Ala 420
5 (ii) MOLECULEARQ@E JoyhdSpuddeik hysd Leu Ser Leu Ay Thr Ser Ay lle
Tyr Val @i éuence pEscrreTION: $82PID NO: 2: 440

Val G@n lle Thr Gy Lys Ala Ser Hs Ala Ay Ala Ala Pro Qu Leu 450

Val Asn Ala Leu Val Ju Ala Ser Asp Leu Val
Arg TFGeCREACCT é:gTCGAé(;ﬁA% gc\éccc 470 475 5
45 Asn Ile Asp Asp Lys Ala Lys Asn Leu Arg Phe A n Trp Thr e
4850 (2) INFORMATION FOR SEQ(fD NO: 3: 495 Lys Ala Gy A@n Val Ser
[le |l e Prio s4ouENSEr CHARBCTEREISTILESF Asn -70 - 500 505

Al a Asp Val Ay rEpctsAl B8 Aege Asixs@ u Asp Phe Asp Ala Ala Met Lys 515
(8) TYPED niffeibeiti@ u Au Arg Ala G n A@n Lys Lys Leu Pro

ya? 'IA\ISE x:: ‘?’Cr) STRANDQPEJ?J/E%%? Silg?%)e Al a Phe Asn iISZ Gy Qu Ay 545 >40
15 N : é&ggo Y {incar , . 560 Ay Lys Lys Leu Val Asp Lys
Val Ala T3 MWHECIFSTE Y ALY &pgespscid 570
10 &) FHRUEYCGE PRECHIRAPN:CGPRR & ¥OoA3g Thr Ay Ay Ay Thr Asp Ala Al a
585 590 Tyr Ala Ala Leu Ser @y Lys
Val | bssagbascSexcadaeuc Gy Leu Pro 595 600 18
20

(2) INFORMATION FOR SEQ ID NO: 4:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 39 base pairs
(B) TYPE: nucleic acid
25 {C) STRANDEDNESS: single
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: other nucleic acid
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 4:

30 CGAGGCCTTG CCGGTGATCT GGACCTGCAC GTAGGCGAT 39

{2) INFORMATION FOR SEQ ID NO: 5:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 63 base pairs
35 {B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: other nucleic acid
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 5:
40 :
GGGGATGATG TTCGAGACCT GGCCGGCCTT GGCGATGGTC CACTGGAAGC GCAGGTTCTT 60
CGC 63

(2) INFORMATION FOR SEQ ID NO: 6:
45 {i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 18 base pairs
(B) TYPE: nucleic acid



Gy Phe Ay Tyr H's Ser Asp Lys Ala G u Tyr Val

Asp Ile Ser Ala 15
610 615

620 Ile Pro Arg Arg Leu Tyr
Ala Ala Arg Leu Ile Met Asp Leu Ay 625 6 3@CT/GBY8/01294
635 WO 98/51787 640 Ala Ay Lys 20 (2) I NFORVATION FOR SEQ ID NGO 17:
(i) SEQUENCE CHARACTERI STICS: (A) LENGTH4705 base pairs (B) TYPE: nucleic
acid 25 (C) STRANDEDNESS: single (D) TOPOLOGY: linear (ii)
MOLECULE TYPE: ot lersimemdeeNgssaciidgXexi ) SEQUENCE DESCRI PTION: SEQ ID NO 17:
30 ATGGATTTTC AAGHECARSToct T IEA&AzT TC CTGCTAATCA GIGCTTCAGT CATAATGICC
60 AGAGGACAAA; GTIRIEChE T4 reCABEGT LA GCAATLCTGT CTGCATCTCC AGGGGAGAAG

Met

120 GICACAAT ) AT 1BROAGITACA TTCACTGGTA CCAGCAGAAG
180 CCA% TC CTGGATTTAT GCCACATCCA ACCTGGCTTC TGGAGTCCCT
240 CGCT TCA GIGECAGIGG GICTGGGACC TCTTACTCTC TCACAATCAG CAGAGLGGAG
300 35 GCPERAEHFE CFEBEACTTA TTACTGCCAA CATTGGAGTA GTAAACCACC GACGTTCGGT
360 GGAGGCACCA AGCTCGAGAT CAAACGGACT GIGGCTGCAC CATCTGICTT CATCTTCCCG
420 CCATCTAATGrARECACY FCASEATIOTWRBAACT GCCTCTGITG TGIGCCTGCT GAATAACTTC
480 TATCCCAGAG AGEHKUERAACHARACRTSSIGAAMNG GIGGATAACG CCCTCCAATC GGGTAACTCC .
540 CAGHAGAGIG TCAGARAGEA GhNabGpANes GACAGCACCT ACAGCCTCAG CAGCACCCTG
600 40 ACGCTGAGCA G%QI&&%@AACAC AAAGTCTACG CCTGCGAAGT CACCCATCAG
660 GGCCTGAGIT GAGC'Ig' AACAGGGGAG AGTGT
705 (2) | NFORMATI NO° 18: (1) SEQJENCE CHARACTERI STI CS: 45
(A) LENGTH: 235 afPnd%¢Pds ¥8F2TYPE: amino acid (C) STRANDEDNESS: single
-71 - (D) TOPGEOHLEULE, ZEFE: (P5Per MBEEEOLTE Y YPE: protein (xi) SEQUENCE
DESCRI PT$ ON: QEQSEQUENCE DEGRIBIION: SEQHPD W¥p’:Phe G n Val @ n Ile Phe Ser Phe
Leu Leu Ile Ser Ala Ser 1 5 10
15 GTCTCGAACA TCATCCCC 18
(2) INFORMATION FOR SEQ ID NO: 8:
20 (i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 18 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: 8:
ATCACCGGCA AGGCCTCG 18
30 (2) INFORMATION FOR SEQ ID NO: 9:
(i) SEQUENCE CHARACTERISTICS:
() LENGTH: 1236 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
35 (D) TOPOLOGY: linear
(ii) MOLECULE TYPE: other nucleic acid
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 9:
ATGGATTTTC AAGTGCAGAT TTTCAGCTTC CTGCTAATCA GTGCTTCAGT CATAATGTCC 60
40 CGCGGGCAGA AGCGCGACAA CGTGCTGTTC CAGGCAGCTA CCGACGAGCA GCCGGCCGTG 120
ATCARGACGC TGGAGAAGCT GGTCAACATC GAGACCGGCA CCGGTGACGC CGAGGGCATC 180
GCCGCTGCGG GCAACTTCCT CGAGGCCGAG CTCAAGAACC TCGGCTTCAC GGTCACGCGA 240
AGCAAGTCGG CCGGCCTGGT .GGTGGGCGAC AACATCGTGG GCAAGATCAA GGGCCGCGGC 300
GGCAAGAACC TGCTGCTGAT GTCGCACATG GACACCGTCT ACCTCAAGGG CATTCTCGCG 360
45 AAGGCCCCGT TCCGCGTCGA AGGCGACAAG GCCTACGGCC CGGGCATCGC CGACGACRAG 420
GGCGGCAACG CGGTCATCCT GCACACGCTC AAGCTGCTGA AGGAATACGG CGTGCGCGAC 480
TACGGCACCA TCACCGTGCT GTTCAACACC GACGAGGAAA AGGGTTCCTT CGGCTCGCGC 540



Val Ile Met Ser Arg Ay G n Thr Val Leu Ser G n Ser Pro Ala Ile 20

25 30 Leu Ser Ala Ser Pro Ay A u Lys val Thr Met Thr Cys
Arg Ala S 35 40 PCT/GB98/01294 45
Ser Ser V‘;‘?O#EIP"'F;N Ile Hs Trp Tyr An dn Lys Pro Gy Ser Ser 50

55 60 Pro Lys Ser Trp.lgse. Tyr Ala Thr Ser Asn Leu Al a Ser
@y Vval Pro 65 70 75

80 15 GACATGRTG ACEANGAASS  CPRAFGTCEET CAFTACERRC FTGCTTFA SEFCAFPACser ¥y Thr 11 e
85 GCAGGCGACG AAAAAJTLTC GCTGGGCACC TCGGGCATCGOULTREGTGER gGWF\GP@:u Al QGOG u Asp

Al a Al a ‘IMCGGWGG' yp'rc@ys'r@ CEGERGEGT S [FCIEMBCTGG GCGTGARACGC GCTGGTCGRGS 720
110 Ser SerrrtosacdrrostecoscEncacBhmsait wrédaycidayacheearcys ckmectma | | erdoys 20

115 5 cacreGAccA TceechRébc ceeeeaceTe TeeAAcaTcalrirclidgad ltbeddaterdl a Aba Pro Ser
Val, Phe |} @ Eh8cPncddrfoceticofiiteld Yadti®eacs ccoccaTean GACGCTGERRO 900
140 Gn L&%c&é’@%e@%ca@%éh&ﬁ&@ccﬁ? rc;cé@cs}/&ll%c%@%ﬁc@!" ck@#c@&gr ésnggghe 145

150 [ Arg Au Ala
Lys Val CHCTICT JEPNSTCRSGPMAGHORF AMRRGCTeo TRaancec comsatimc’ © 162017

175 Ser APARGHARGEFCRICACAG SFTSEFCCTAICAPATHCCETACRICHEGRED CBETCAESES Asp08Ser 18Q
185 10 ceeraceece coCTCY OB TERACTEACT ST CEASACEeTCEEeETCTR IGCERITCAler L eldoSer Lys
Al a Asp TyaccAEasc@AcarceccGA GTACGTGEAd FTCAGCECGA TTCCGCGCCG CcCT@@ABATG 1200

205 Lys Hearctatscd/abatinbcadl fere¥sectt be¥@ls Thr Hs G n Gy Leu Senrzfger 210
215 220 Pro Val Thr Lys Ser Phe Asn Arg Ay du Cys 225

230 fzéTngmp(TiSN %é%é%%;‘q’%“l NEORMATI ON FOR SEQ 1D NG 19: (i) SEQUENCE

CHARACTERI base pairs (B) TYPE: nucleic acid 40
(C) STRANDEDNESS: single (D) TOPOLOGY: linear (ii) MOLECULE TYPE: ot her
nucl ei ¢ aci d (X JECSEHSBENGRACIERESRESFI ON: SEQ I D NO 19: 45 AAGCTTGAAT
TCGCCGCCAC TATGGART TIENGRAGAECAG o acids 39 (2)
| NFORVATI ON FOR SEEQ) 1YBE N@mind0acid

{C) STRANDEDNESS: single
20 (D) TOPOLOGY: linear
(ii) MOLECULE TYPE: protein
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 10:

Met Asp Phe Gln Val Gln Ile Phe Ser Phe Leu Leu lle Ser Ala Ser
25 1 5 _ 10 15
Val Ile Met Ser Arg Gly Gln Lys Arg Asp Asn Val Leu Phe Gln Ala
20 25 30
Ala Thr Asp Glu Gln Pro Ala Val Ile Lys Thr Leu Glu Lys Leu Val
35 40 45
30 Asn Ile Glu Thr Gly Thr Gly Asp Ala Glu Gly Ile Ala Ala Ala Gly
50 55 60
Asn Phe Leu Glu Ala Glu Leu Lys Asn Leu Gly Phe Thr Val Thr Arg
65 70 75 80
Ser Lys Ser Ala Gly Leu Val Val Gly Asp Asn Ile Val Gly Lys Ile
35 85 90 95
Lys Gly Arg Gly Gly Lys Asn Leu Leu Leu Met Ser His Met Asp Thr
100 105 110
Val Tyr Leu Lys Gly Ile Leu Ala Lys Ala Pro Phe Arg Val Glu Gly
118 120 125
40 Asp Lys Ala Tyr Gly Pro Gly Ile Ala Asp Asp Lys Gly Gly Asn Ala
130 135 140
Val Ile Leu His Thr Leu Lys Leu Leu Lys Glu Tyr Gly Val Arg Asp
145 150 155 160
Tyr Gly Thr Ile Thr Val Leu Phe Asn Thr Asp Glu Glu Lys Gly Ser
45 165 170 175
Phe Gly Ser Arg Asp Leu Ile Gln Glu Glu Ala Lys Leu Ala Asp Tyr
180 185 190



-72 - (i) SEQUENCE CHARACTERI STICS: (A) LENGTH: 44 base pairs (B) TYPE:

nucl eic acid (C) STRANDEDNESS:. single 5 (D) TOPOLOGY: linear (i)
NU_ECUGG@%&T nucl ei c acid (xi) SEQUENCE DESCRI PTI Op1/6B63/81294\O  20:
TTAATT CCT ATTAACACTC TCCCCTGITG AAGC 44
10 (2) | NFORMATION FOR SEQ ID NO 21: (i) SEQUENCE CHARACTERI STICS: (A)

LENGTH. 50 base pairs (B) TYPE: nucleic acid 15 (C) STRANDEDNESS:
single (D) TOPELERYSeY PR &M (5°P)ThRCierCRES YRR S0t FEY “AiLSPReit® acid (xi)
SEQUENCE DESCRI PTI O35 SEQ | D NO. 2120020 AAGCTTCCGEF®TCCCTGCAG CCATGGAGTT
GIGGCTGAAC TGGHW THH €€r Gly Ile Ala Tyr Val Gln5¥al( @n INFORMATY ¥ FBR SEQ | D NO
22: (1) SEQUENCE:203HARACTERI STl CS15(A) LENGITH. 38dase pairs 25

(B) TYPES nuclei @:2ah4 ci)arsSHRANDEDNGSS SiyngdieadDaial CROWEAC¥ iy | | near (i i)

MOLECULE TYPE,,9t her nucleic ggid (xi) SEQUENGE DESCRI PTI ON,,s5EQ I D NO  22:
30 AAGCTTAGIC, TAGAT
38 (2) INFCRI\/ﬁ%g%} 9@&5?30%9% ;% %?E&‘EERF@E"MQA&"’EI&%HCS 35

(A) LENGTH 46 base pairs ) TYPE: nucl ef¥ aci d (C RDEDNESS:  si ngl e
(D) TOPOLOGY: 2F% heurq iBh§ TreUhe TyPE2 bshéta ﬁ’d’cF (Ya]aéF’d Agm (xi)
SEQUENCED DESCRI PTI ON: SB® | D NO 23: CIEGGGATCC AGATCTTGAGC TCCTGTAGAC
GITCGACATTA ATIGCGEie Pro Ala Ser Ala Thr Leu Asndfla Asp Val Arg Tyr Ala Arg

275 280 285
Asn Glu Asp Phe Asp Ala Ala Met Lys Thr Leu Glu Glu Arg Ala Gin
290 295 300
15 Gln Lys Lys Leu Pro Glu Ala Asp Val Lys Val Ile Val Thr Arg Gly
305 310 315 320
Arg Pro Ala Phe Asn Ala Gly Glu Gly Gly Lys Lys Leu Val Asp Lys
325 330 335
Ala Val Ala Tyr Tyr Lys Glu Ala Gly Gly Thr Leu Gly Val Glu Glu
20 340 345 350
Arg Thr Gly Gly Gly Thr Asp Ala Ala Tyr Ala Ala lLeu Ser Gly Lys
355 360 365
Pro Val Ile Glu Ser Leu Gly Leu Pro Gly Phe Gly Tyr His Ser Asp
370 375 380
25 Lys Ala Glu Tyr Val Asp Ile Ser Ala Ile Pro Arg Arg Leu Tyr Met
385 390 395 400
Ala RAla Arg Leu Ile Met Asp Leu Gly Ala Gly Lys
405 410

30 (2) INFORMATION FOR SEQ ID NO: 11:
(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
{xi) SEQUENCE DESCRIPTION: SEQ ID NO: 11:

CCACTCTCAC AGTGAGCTCG G 21
40
(2) INFORMATION FOR SEQ ID NO: 12:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 55 base pairs
(B) TYPE: nucleic acid
45 (C) STRANDEDNESS: single
(D) TOPOLOGY: linear
{(ii) MOLECULE TYPE: other nucleic acid



(2) I NFORMATION FOR SEQ ID NO 24: 45
(A) LENGTH. 30 base pairs (B) TYPE: nucleic acid -73 - (O STRANDEDNESS:
single (D&é@ﬂz Y: linear (ii) MOLECULE TYPE: other nucl epCTAZBIS/01294 )
SEQUENCE ON: SEQ ID NO 24: 5 GGAAAATCCA GITCAGCCAC AACTCCATGG

(i) SEQUENCE CHARACTER! STI CS:

30 (2) INFORVATION FOR SEQ ID NGO 25: (i)gBEQUENCE CHARACTERI STICS: 10
(A) LENGTH: 1926 base pairs (B) TYPE: nucleic acid (C) STRANDEDNESS: single
(D) TOPOLOGY:!*}} SERYENGE PESORERTEONA BEQVREC: ok%her nucleic acid 15 (xi)

SEQUENCE DESCRI PTI ON: SEQ I D NO 25: ATGAAGITGI GGCTGAACTG GATTTTCCTT
GTAACACT T RcdaeARTGRRATCAECAGRGIBAG CC 6CCARBOTGCTRIAACTEIGATICAGI CTGG GCAGAGCTT
GIGAGGTCAG GGGCCTCAGT CAAGTTGTCC 120 TGCACAGCTT CTGGCTTCAA CATTAAAGAC
AACTATATE, AGHEZEAER farASeD 180 20 GAACAGGEECC TGGAGTGGAT

13:
TGCATGGATT GCA% E;ég@%&% E%ﬁ'(l;g;g 240 CCGAAGITCC GGGGCAAGEC

CACTTTGACT 300 CACCTCAGCA GCCTGACATC
GCCGTCTAT RRETGATCTAT

TGAGGACACT 360 GCTGGTTATT TGGCTATGGA
CTACTGGGGT CAAGGAARCTY REACMCERSCTidAGCTCGGECT 420 AGCACCAAGG GACCATCGGT
CTTCCCCCTG GCCCCCTOCHTRANPEIEASTASIGFECGAGAGC 480 25 ACAGCCGCCC

TGGGECTAXT GGTCAAGBACORAGTYECOTES: AACCGGTGAC GGTGTCGTGG 540 AACTCAGGCG
CTCTGACCAG CGBLGMOLAGLAGEREE Caktel fut (iCGTAGA GTCCTCAGGA 600 CTCTACTCCC
TCAGCACCGT CGLEAGE k£ eI ReA IR Ard HeGid-AZ : CCAGACCTAC 660 ACCTGCAACG

TAGATCACAA GCCCAGCAAC ACCAAGGTGG ACAAGACAGT TGECGEGTGGET 720 GCCTCTGGTG

GTGGCGGTAGC%% TCCCAGA AGCGCGACAA CGTGCTGITC 780

G ATCAAGACGC TGGAGAAGCT GGT CAACAT?EQ
CCGGTGACGC CGAGGECATC GCCGECTGECGEG GCAACTTCCT CGAGGCCGAG
CTCAAGAACGZTW OETEERCTCER: AGCAAGTCGG CCGGCCTGGT GGTGGGCGAC
AACATCGTGG GCAAGAEQARRCESCEHIBCDHBIST I@SCAAGAACC TCCTGCCTGAT GICGCACATG
GACACCGTCT ACCTCAACEeficAl I CEGse pwAESCCCCGT TCCGCGICGA AGGCGACAAG
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: other nucleic acid
{xi) SEQUENCE DESCRIPTION: SEQ ID NO: 14:

840

900

960
1020
1080

20

25 TCTGGTGGTG GCGGTAGCGG TGGCGGGGGT TCCCAGAAGC GCGACAACGT GCTG 54
(2) INFORMATION FOR SEQ ID NO: 15:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 1929 base pairs
30 (B) TYPE: nucleic acid
{C) STRANDEDNESS: single
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: other nucleic acid
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 15:
35
ATGGAGTTGT GGCTGAACTG GATTTTCCTT GTAACACTTT TAARATGGTAT CCAGTGTGAG 60
GTGAAGCTGG TGGAGTCTGG AGGAGGCTTG GTACAGCCTG GGGGTTCTCT GAGACTCTICC 120
TGTGCAACTT CTGGGTTCAC CTTCACTGAT TACTACATGA ACTGGGTCCG CCAGCCTCCA i80
GGAAAGGCAC TTGAGTGGTT GGGTTTTATT GGAAACAAAG CTAATGGTTA CACAACAGAG 240
40 TACAGTGCAT CTGTGAAGGG TCGGTTCACC ATCTCCAGAG ATAAATCCCA AAGCATCCTC 300
TATCTTCAAA TGAACACCCT GAGAGCTGAG GACAGTGCCA CTTATTACTG TACAAGAGAT 360
AGGGGGCTAC GGTTCTACTT TGACTACTGG GGCCRAGGCA CCACTCTCAC AGTGAGCTCG 420
GCTAGCACCA AGGGACCATC GGTCTTCCCC CTGGCCCCCT GCTCCAGGAG CACCTCCGAG 480
AGCACAGCCG CCCTGGGCTG CCTGGTCAAG GACTACTTCC CCGAACCGGT GACGGTGTCG 540
45 TGGAACTCAG GCGCTCTGAC CAGCGGCGTG CACACCTTCC CGGCTGTCCT ACAGTCCTCA 600
GGACTCTACT CCCTCAGCAG CGTCGTGACG GTGCCCTCCA GCAACTTCGG CACCCAGACC 660
TACACCTGCA ACGTAGATCA CAAGCCCAGC AACACCAAGG TGGACAAGAC AGTTGGCGGT 720



35 GOCTACGGCC CGGGCATCGC CGACGACAAG GGCGGCAACG CGGTCATCCT GCACACGCTC

1140 AAGCTGCTGA AGGAATACGG CGTGCGOGAC TACGGCACCA TCACCGTGCT GTTCAACACC
1200 GACGAGGAAA AGGGTTCCTT CGGCTCGCGC GACCTGATCC AGGAAGAAG%%

1260 GACTAORBIFETCCTTCGA GCCCACCAGC GCAGGCGACG AAAAACTCT

1320 TCGGGCATCG CCTACGTGCA GGTCTAGATC AC GG CCTCGCATGC CGGCGCCGCG
1380 40 CCCGAGCTGG GCGTGAACGC GCTGGTCGAG GCTTCOGACC TCGTGCTGCG CACGATGAAC
1440 ATCRIGHTATGACIIGTANGA AACKSEORGOTRGS TIACT GCHGCACCRCBACTISCIS. CGRECAGGTC
1500 TOGAACAKEAAT COCCEOEARCRRCEATCETAr MMOCCAGRES AR GOESTRORC GOBRAACGAG
1560 GACTahCERRcedCeEAccoTrCALCEARGEErCATYBCEASTECCES SRR TAEACEBEAN CCHECCCGAG

125238 GCC%Z %ﬁ%@%ﬁ%a%cmc&%ﬁm CGQ@&IBCCIBC

o Ay R R R S T onas
CAAGCCAGTE AR 8D AR EXABACE A ™ TS ESEC W%ﬁm ACAA
GTACGTGGA@GGCCTQS%GCWFWWCE@?@%&T§W1MT@TGGA

TCT GGGCGCET CAAGCTER (JGARGEIATA /NGGCGTGCGC GACTACGGCA CCATCACCGT GCTGTTCAARC 1200

1926 (2) AEQRMCT AOMCFORC SEIRINOG@ECCTER JICORGUBNCIECOMARRCTERRST| CS:  ( A)
LENGTH:106&2cadmnt® racictcct? (ceaccccace acceedddre RYBRar 0T tvecasset ( C)i1320 _
STRANDEDNESS:cott @boctider TdoREIrAG atdrBERa (AcbderbédabfddeectdPE: Bt ein (xi)
SEQUENCE EJ "rg:\écc; JG@G&QGTCZ QAGGE’PPCIXE'[ACHCETJ;&UGC-EEQCGLX‘%J AS,dT P 0' l'e Phe

Leu Val Thr

L

15116 a Hergher BEhieplk cnespoess, rescasnssp cepthorpan SSOESORE var 59 ¢
o5 GTCTCGAACA TCATCCE(§C JGCGCCACGSETCARFGRCRH | AGCRECACTRFACRCRCARG, | 3860 Cys Thr
Al a Serl SGFAFCIHAECAIRCICHECAT SSRAGACGCTG GAAGAGCGCG CGCARGAGAR GRAGCTGCCC 1620 45 Lys
ASp Ash TSAGGRRSACHTGANEETSAVAICTEACSCE AGURGEECRE CCEMATICNCABCgAAEeY 501680
55 GGCAAGAAGC TGGTCGARAA @aecdeped hacTAbmancd rapcddececedsincBemeéd U Asso Gy Asp
Thr G u TyfecAlddec? Bcaccescesbdecacceac GeaseeTaCe cceeGPCTC AGGCAAGCCA 1800 7
80 Pro LygraRR@abl Sclchode¥ Seclb@ctt cb@Mcdiih AR SGkracthc Sel1gdsn 85
90 20 GACATCAGCG CGATTCOSEG CCGCCTGTAC ATGGCTGCGC GCCTGATCAT GGATCTGGEC 1920

GCCGGCARG 1929

{2) INFORMATION FOR SEQ ID NO: 16:
(i) SEQUENCE CHARACTERISTICS:
25 (A) LENGTH: 643 amino acids
(B} TYPE: amino acid -
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear
{(ii) MOLECULE TYPE: protein
30 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 16:

Met Glu Leu Trp Leu Asn Trp Ile Phe Leu Val Thr Leu Leu Asn Gly
1 5 10 15
Ile Gln Cys Glu Val Lys Leu Val Glu Ser Gly Gly Gly Leu Val Gln
35 20 25 30
Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala Thr Ser Gly Phe Thr Phe
35 40 45
Thr Asp Tyr Tyr Met Asn Trp Val Arg Gln Pro Pro Gly Lys Ala Leu
50 55 60
40 Glu Trp Leu Gly Phe Ile Gly Asn Lys Ala Asn Gly Tyr Thr Thr Glu
65 70 75 80
Tyr Ser Ala Ser Val Lys Gly Arg Phe Thr Ile Ser Arg Asp Lys Ser
85 20 95
Gln Ser Ile Leu Tyr Leu Gln Met Asn Thr Leu Arg Ala Glu Asp Ser
45 100 105 110
Ala Thr Tyr Tyr Cys Thr Arg Asp Arg Gly Leu Arg Phe Tyr Phe Asp
115 120 125



Thr Ala Tyr Leu His Leu Ser Ser Leu Thr Ser GQu Asp Thr Ala Val 100

105 110 30 Tyr Tyr Cys His Val Leu Ile Tyr Ala Ay
Tyr Leu g, 2gfsp Tyr 115 120 PCT/GB98/012905 Trp
Gy d r Ser Val Ala Val Ser Ser Ala Ser Thr Lys Gy 130

135 140 Pro Ser Val PH®+ro Leu Ala Pro Cys Ser Arg Ser
Thr Ser 155
160 Thr AI a i‘ T "eﬁl‘tf %\/é e T”f/aﬁe“ TE Rp sfy sle‘#a o'§ WPro val 165
170 175 Thr Ser Trp Asn ’é@r ¥hAI a Leu Thr Ser Ay

Val His Thr P’WGPH.CB@‘“ Val Phe Pro Leu Ala PpgCys Ser Arxg Ser r Ser G.ljl_.go 40 Pro
Ala Val Leu @n Ser Ser Ay Weu Tyr Ser Leut38er Ser Val Valté0195
200 5 Ser Thr Ala AR203edlmy\abk HeuovaSerysSesp BenpHehero@ e Fir G n Thr Tyr

Thr Cys Asn Val 210 165 215370 175 220 Asp Hi s Lys
Pro Ser Asn :\Fgllr Tf'ny%alvélar %P AISXSSeIrEly\ﬁl ]guyTl'xg‘I yer%ﬁr 2 His ThiZ2O

230 gg, GyS@gOGIyGIyGIyGIySer
Gy dy dy d r

255 -75 - ﬁ%ﬁ“i/&ﬂa '8t Lﬁh 16519% Aﬁgé CA}P’ efh?Y‘AEQﬁ BUSG ?F‘P}’%l Ala Val Lle
Lys 264 195 265 200 278 Thr Leu G u Lys Leu Val
Asn |le GQu Yar T® YallPro Gey SasisA| Rhe@Uy THE5GLn Thr Tyr Thr Cys Asn  28(

285 5 Gy kbe Ala Ala Ala @@y Asn Phe Leu2d@ u Ala Gu Leu Lys Asn Leu
290 Val Asp His L99%Pro Ser Asn Thr Lys val AS%ODYSG!"M PheGiEhGlWa' Thr Arg Ser

Lys Ser Ala @&y Leu Val Val fgh,y Asp 305

315 15 Gl{l Gi%) Ser G:i;%lé%lylél?( y%l Gly gly"%]é/ l;iy Sé‘ryélnGLys ﬂgg d y G y Lys

Asn Leu Leu L

335 Met Ser His Met Asp THFP Val Tyr Leu f3fs lle Leu’N a Lys Ala 340
345 Asp Asn Val 1'S‘ESCJ?hl*?’r‘i:}nF’h‘é‘ %agT’\?aPs”Cf]d‘ é"’y"’;'ﬁ?sbl"’l_y§1 Al Tyr Ay Pro
Ay lle Ala Asp 355 260 26360 270 365 15 Asp
Lys Ay Gy Agsn Tht aeValullye deeualti SsnThie €BUTHryS1y Bhr EBUASy 818370
375 20 275 380 280 285
Glu Gly Ile Ala Ala Ala Gly Asn Phe Leu Glu Ala Glu Leu Lys Asn
290 295 300
Leu Gly Phe Thr Val Thr Arg Ser Lys Ser Ala Gly Leu Val Val Gly
305 310 315 320
25 Asp Asn Ile Val Gly Lys Ile Lys Gly Arg Gly Gly Lys Asn Leu Leu
325 330 335
Leu Met Ser His Met Asp Thr Val Tyr Leu Lys Gly Ile Leu Ala Lys
340 345 350
Ala Pro Phe Arg Val Glu Gly Asp Lys Ala Tyr Gly Pro Gly Ile Ala
30 355 360 365
Asp Asp Lys Gly Gly Asn Ala Val Ile Leu His Thr Leu Lys Leu Leu
370 375 380
Lys Glu Tyr Gly Val Arg Asp Tyr Gly Thr Ile Thr Val Leu Phe Asn
385 390 395 400
35 Thr Asp Glu Glu Lys Gly Ser Phe Gly Ser Arg Asp Leu Ile Gln Glu
405 410 415
Glu Ala Lys Leu Ala Asp Tyr Val Leu Ser Phe Glu Pro Thr Ser Ala
420 425 430
Gly Asp Glu Lys Leu Ser Leu Gly Thr Ser Gly Ile Ala Tyr Val Gln
40 435 440 445
Val Gln Ile Thr Gly Lys Ala Ser His Ala Gly Ala Ala Pro Glu Leu
450 455 460
Gly Val Asn Ala Leu Val Glu Ala Ser Asp Leu Val Leu Arg Thr Met
465 470 475 480
45 Asn Ile Asp Asp Lys Ala Lys Asn Leu Arg Phe Gln Trp Thr Ile Ala
485 490 495

Lys Ala Gly Gln Val Ser Asn Ile Ile Pro Ala Ser Ala Thr Leu Asn



Asn
470
Leu
490
Thr
Tyr
520
Pro
Ile
550
Val

570
Asp
Ser

600
Val

Arg
630

SEQ I D NO 27:

Tyr Ay
Ser

Ser
Ser

Al a
Leu

Al a
Al a

Pro
Leu

Phe

Asn
Arg

Arg

Leu
Al a

Au A a
Val 10hr

Al a Tyr

Ala Al a

d Lys
ylSy

Asp lle
Arg Leu

20

Vﬂ) 98/5D 787

Val Ile Thr Val Leu Phe Asn Thr 385
400 Asp Qu Qu Lys Ay Ser
PCT/GEYS/01294
Leu Ser Phe A u Pro

430 Asp G u Lys

Arg Asp Tyr Ay Thr
395 Phe
Leu Ile Gn Au du 20
415 Al a Lys Leu Ala Asp Tyr Val
Ay 420 0-
Gy Thr Ser Ay Ile Ala Tyr Val dn Val 435
/498 25 An%e Thr Ay Ly a Ser Hs Ala Gy
Gaja l2ep V&l \ArdSFr Ala Arg Asn Glu Asp PheqRsp Ala Ala Met Lys 460 Val
Val G usAba Ser Asp Leusadal Leu Arg ThB2Met Asn 465
Thr Leu GluZGlR Arg Ala Gln Gln Lys Lys ﬂ&DPfd el1Aapa Aspvhys Al a Lys Asn

An Trp Thr 1le Ala Lys 30 485

Lgs deb Ile@? 'f'A}\\IraArg leq\rg ggbl AéerPhéA‘iQn k\h? G!I.I %lErGQyAI a Ser Ala

0 Asp Val Ar
As*'ﬁGuAspPheAﬁ?AlaAlal\/ths ad P °
Gly Lys Lysoien Vg Asp Lys ply, vy ﬁladrﬂr 5&“@1 L?&T §1Y3Ar1ia &% Lys Lys Leu
Asp Val Lys 53%5 570 535 540 Val
Ar@yGry wugelyr mlAbrm PheaAsmhAky Gly GG ThaAyr @ly A45
S&h 585 560 Lys LysolLeu Val Asp Lys Al a

Ty’ferIYl% ﬁaULéﬁl @erQSYy g(.%’ Pflchal Ile Glu Ser Leu Gly Leu Pro565
Tvr 5955 S Thr Leu Ggy,Val Gu Qu Ay Thr Ay Ay Gy Thr

PO Prens Bttt el v g e e 9O 10 YO8
610 505 45 Sphe' Ay T ﬁ?% Ser Asp Lys Ala Gu Tyr
SefleAPrp AtgeAy] Beu Tyr Met Ala Ala Arg Lelefge Met Asp Leu ly 620 Pro
Tye2sMet Ala Ala AegoLeu Ile Met ASp Leu Ay Ala 640 -76 - 625
Ala Gly Lf35 640 Ay Lys 5 (2) | NFORVATI ON FOR
(1) SEQUENCE CHARACTERI STICS: (A) LENGTH. 39 base pairs

(2) INFORMATION FOR SEQ ID NO: 17:

25

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 705 base pairs
(B) TYPE: nucleic acid
{C) STRANDEDNESS:
(D) TOPOLOGY:
{(ii) MOLECULE TYPE: other nucleic acid
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 17:

single
linear

30 ATGGATTTTC AARGTGCAGAT TTTCAGCTTC CTGCTAATCA GTGCTTCAGT CATAATGTCC 60
AGAGGACAAA CTGTTCTCTC CCAGTCTCCA GCAATCCTGT CTGCATCTCC AGGGGAGAARG 120
GTCACAATGA CTTGCAGGGC CAGCTCAAGT GTAACTTACA TTCACTGGTA CCAGCAGAAG 180
CCAGGTTCCT CCCCCAAATC CTGGATTTAT GCCACATCCA ACCTGGCTTC TGGAGTCCCT 240
GCTCGCTTCA GTGGCAGTGG GTCTGGGACC TCTTACTCTC TCACAATCAG CRGAGTGGAG 300

35 GCTGAAGATG CTGCCACTTA TTACTGCCAA CATTGGAGTA GTAAACCACC GACGTTCGGT 360
GGAGGCACCA AGCTCGAGAT CABACGGACT GTGGCTGCAC CATCTGTCTT CATCTTCCCG 420
CCATCTGATG AGCAGTTGAA ATCTGGAACT GCCTCTGTTG TGTGCCTGCT GAATAACTTC 480
TATCCCAGAG AGGCCAARGT ACAGTGGAAG GTGGATAACG CCCTCCAATC GGGTAACTCC 540
CAGGAGAGTG TCACAGAGCA GGACAGCAAG GACAGCACCT ACAGCCTCAG CAGCACCCTG 600

40 ACGCTGAGCA AAGCAGACTA CGAGAAACAC AAAGTCTACG CCTGCGAAGT CACCCATCAG 660
GGCCTGAGTT CGCCCGTCAC AAAGAGCTTC AACAGGGGAG AGTGT 705

45

(2) INFORMATION FOR SEQ ID NO: 18:
(i) SEQUENCE CHARACTERISTICS:
(A} LENGTH: 235 amino acids

(B) TYPE:

(C) STRANDEDNESS:

amino acid

single



(B) TYPE: nucleic acid (C) STRANDEDNESS: single 10 (D TOPOLOGY:
linear (ii) MOLECULE TYPE: other nucleic acid (xi) SEQUENCE DESCRI PTI ON:
SEQ | D N@yo 99/5178ACCTTGGAA TTCAGTGTCA GGTCCAACTG CAGCAGCCT PCT/GB98/01294

39 15 (2) | NFORMVATION FOR SEQ ID NO 28: (i) SEQUENCE CHARACTERI STICS: (A
LENGTH: 54 base pairs (B) TYPE: nucleic@Acd 20 (O
STRANDEDNESS.: @I %‘é&@ﬁ )OLOGY: linear (ii) MOLECULE TYPE: other nucleic
acid (xi) SEQJEN YOTIERE SEQ ID NO 28: 25 GCTACCGCCA CCTCCGGAGC
CACCACCGCC ¢ExT TEEAGEPTES TGCC 54 (2) | NFORVATION FOR
SEQ ID NO 28%) E?‘)UE@E@EQEEPT@PMR#@FERINSTP@S: (A) LENGTH. 58 base pairs 30
(B) TYPE: nucleic acid (C) STRANDEDNESS:. single (D) TOPOLOGY: linear (ii)
MOLECULE TYPRet asdere st lvel Gracild ghsi Jer S@UENCEuwDESCRIzPAI2Obér SEQ | D NO.  29:
35 TCCGGAGGTE GCGEGTAGCGG sTGGCGEEEET TCCGAGAAGC GCGACAACGTI GCTGITCC

58 (2) | NFO?VN&QWE%@% 'd?y'\‘Qn 139 valll Den A ENCECHRRAGTER STI G5 40

(A) LENGTH. 24 base p Lrs E: cleic acid (C) ;. STRANDEDNESS: single
(D) TOPOLOGY: i near I ) CULE TYPE: other nuclelc acid 45 (xi)
SEQUENCE DESERY B9 &k¢ SSEGTP [9%6“3‘0’5 CETOEAR AR TR FCACTSFaoe

24 107 _ (2) | NBERVATION FOR SE® I D NO. 31: 45
Ser Ser Val Thr Tyr Ile His Trp Tyr Gln Gln Lys Pro Gly Ser Ser

50 55 60
Pro Lys Ser Trp Ile Tyr Ala Thr Ser Asn Leu Ala Ser Gly Val Pro
65 70 75 80
15 Ala Arg Phe Ser Gly Ser Gly Ser Gly Thr Ser Tyr Ser Leu Thr Ile
85 90 95
Ser Arg Val Glu Ala Glu Asp Ala Ala Thr Tyr Tyr Cys Gln His Trp
100 105 110
Ser Ser Lys Pro Pro Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys
20 115 120 125
Arg Thr Val Ala Ala Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Glu
130 135 140
Gln Leu Lys Ser Gly Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe
145 150 155 160
25 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
180 185 190
Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu
30 - 195 200 205
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
35
(2) INFORMATION FOR SEQ ID NO: 19:
(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 39 base pairs
(B) TYPE: nucleic acid
40 (C) STRANDEDNESS: single
(D) TOPOLOGY: linear
(1i) MOLECULE TYPE: other nucleic acid
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 19:

45 RAGCTTGAAT TCGCCGCCAC TATGGATTTT CAAGTGCAG 39

(2) INFORMATION FOR SEQ ID NO: 20:



(i)

SEQUENCE CHARACTERI STICS: (A) LENGTH 2019 base pairs 5 (B)

TYPE: nucleic acid (C) STRANDEDNESS: single (D) TOPOLOGY: linear (ii)
MOLECULE 7@@: er nucleic acid (xi) SEQUENCE DESCRI PTI O CTAERSIOIRMO 31

10 ATGAA

CTGAACTG GATTTTCCTT GTAACACTTT TAAATGGAAT TCAGIGICAG

60 GTCCAACTGC AGCAGCCTGG GGCTGAACTG GTGAABCCTG GGGCTTCAGI GCAGCTGICC

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920

TGCAAGGCTT CTGGCTACAC CTTCACCGGC TACTGGATAC ACTGGGTGAA GCAGAGGCCT
GGACAAGGCC T PEAEYEEBHRARREREREFEETT AATCCTAGTA CCGGTCGTTC TGACTACAAT
15 GAGAAGTTCA { RGMAGRNGEL tEACRENGACT GTAGACAAAT CCTCCACCAC AGCCTACATG
CAACTCAGCA GCTHGAGAT GuEGAGGNGECT GCGGTCTATT ACTGTGCAAG AGAGAGGGCC
TATGGTTACG A%ngmmm GGCCAAGGGA CCACGGTCAC CGTCTCCTCA
5CF6¥ ety GERERGTCG GGTGGCGECG GATCTGACAT TGAGCTCTCA
mmacmq égr:cetg Q%ET(%F@;%%@%Q@GAAGG TCACCATGAG CTGCAAATCC
20 AGTCAGA AACAACTACT TGGCTTGGTA CCAGCAGAGA
CCAGGGCAGT ¢ CCA CTAGGACATC TGGGGTCCCT
GATCGCTTCA CAGGCAGTGG ATCTGGGACA GATTTCACTC TCACCATCAG CAGTGTGCAG
GCT GAAXTAETTCGRICCIGATATFAT RTRETARISATSCCRIRTES PAEA CTCTTCGGAC GTTCEATGGA _
GGCAQCAAGC TCGAGATCAA ACGGGGCGGT GGTGRCTCCG GAGGTGRCGG TAGCGGTGGC

25 GGGEET: ICABOGTECTG TTCCAGGCAG CTACCGACGA GCAGOCGGCC
GTGATCAAGA ; PREh3nAa A RETHSTGAAC ATCGAGACCG GCACCGGTGA CGOCGAGGGC
ATCGOCGCTG CAAGTT . GET.CGA GAGCTCAAGA ACCTCGGCTT CACGGTCACG
CGAAGCAAGT o % gr GACAACATCG TGGGCAAGAT CAAGGGCOGC
N C ATGGACACCG TCTACCTCAA GGGCATTCTC

Geccd CETHECERETS ‘CBRECGAC AAGGCCTACG GOCCGGGCAT CGCCGACGAC
AAGGGCGGCA ACRCERAEATY :CEFGEACACG CTCAAGCTGC TGAAGGAATA CGGCGTGCGC
GACTACGGGA ! COAFRUAEIEHE :GETIET TRANS cARSEACGAGG AAAAGGGTTC CTTCGGCTCG
CGCGACCTGA) THRGHBEAABECRAEOCAAGEE G bGREGAGTACG TGCTCTCCTT CGAGCCCACC
AGCGCAGGCG ACGAAAAACT CTCGCTGGGC ACCTCGGGCA TCGCCTACGT GCAGGTCCAG
35 WTLACHIEA APEISEEehs FehrcbabiaCtdaete s Febizaiide TGGECGTGAA Ce#CGCTGGTC
GAGGCTTCCG ACCTCGTGCT GCGCACGATG AACATCGACG ACAAGGCGAA GAACCTGCGC
TTCCAGTGGA CCATCGCCAA me GTCTCGAACA TCATCCCCGC CAGCGCCACG
CTGAACEE R TBCEET A C GAGGACTTCG ACGCCGCCAT GAAGACGCTG
GAAGAGCGCE CRERERNCE SAARRSABRICTISECC GAGGCCGACG TGAAGGTGAT CGTCACGCGC
40 GGCCGCCCCRACCETEAATBCPOBRREARGEC GGCAAGAAGC TGGTCGACAA GBCGGTGGECC
TACBACAAGG AABCOGBCCE:TACSEFRECC GTGGAAGAGC GCACCGGOGG CGGCACCGAC
GCGGCCTACG COGPGTRATHEDMSECAMGTIEA GTGATCGAGA GCCTGGGCCT GCCGGGCTTC

{D) TOPOLOGY: linear
(ii)} MOLECULE TYPE: other nucleic acid
{%xi) SEQUENCE DESCRIPTION: SEQ ID NO: 22:
30

AAGCTTAGTC TAGATTATCA CTTGCCGGCG CCCAGATC 38

{(2) INFORMATION FOR SEQ ID NO: 23:
(i) SEQUENCE CHARACTERISTICS:
35 (A) LENGTH: 46 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: other nucleic acid
40 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 23:

CGGGGGATCC AGATCTGAGC TCCTGTAGAC GTCGACATTA ATTCCG 46

(2) INFORMATION FOR SEQ ID NO: 24:
45 {i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 30 base pairs
{B) TYPE: nucleic acid



GCCTACCACA GCGACAAGEC CGAGTACGTG GACATCAGCG CGATTCCGCG CCGCCTGTAC 1980
ATGCCTGACGC GCCTGATCAT GGATCTGEGEC GCCGGCAAG 2019
45 (2) | NgoshafseN FOR SEQ I D NO 32: (i) SEQUENCE CHARACTERT/GHI8S1294 - 78
- (A) LENGIH: 673 amino acids (B) TYPE: am no acid (C) STRANDEDNESS: single
(D TOPOLOGY: linear 5 (1) MOLECULAB -TYPE: protein (xi) SEQUENCE
DESCRI PTI ON:  SEQ 1.D, VBT, S Leu Trp Leu Asn Trp Il e Phe Leu Val
Leu Leu Asn G y &C!) S’J&DE%&ESS. s:.n!g_% 10

Thr

15 10 Ile” dH TFEE¥H NBF**A n Leu G n An Pro Ay Ala Qu Leu Val Lys
20 (ii) MOLECULEQEYPE: other nucleic acid 30 Pro G y Ala Ser Val dn Leu
Ser Cys Lys (AaSEWENGY DESTHIPTTRN: FifeIBHO: 24: 40

45 Thr dy Tyr Trp Ile H's Trp Val Lys @n Arg Pro Ay @n Ay Leu 15

50. GGAAAATCCA GTTCAGRDAC AACTCCATGG 60 Gu Trp Ile Ay Qou Val Asn
Pro Ser Thr Ay Arg Ser Asp Tyr Asn 65 ' 70
Z?s cor %)r Iﬁ‘ﬂ?““@?“ FO§OSE@H) kg:szghe S%S Asn Lys Ala Thr LeSST% Val A_sl_ﬁr
Ala Tyr et G SEEF S FHSRTTRETF IR Ser @ u Asp Ser Ala Val 100 _
105 (3} LENGTH{)193f basprradys Ala Arg Gu Arg Ala Tyr Ay Tyr Asp
Asp Ala Met Asp 1BDSTYPE: nucleic acid 120 125 Tyr Trp Ay
An Ay Thr Thr Val siHanoegakssSesingy Gy Ay Ay Ay 25 130
135 (p) TopbAbkySerinedlyy Ay Gy Gy Ser Ay Ay Gy Gy Ser Asp
|1|68 gu geu (PEf MOLERULE TYPE: other nucleic ae®d dv du Lvs Val 1'?'ﬁr Vet 165
170 s Ser &&P S§&J’EN&€%§%§§%@E& },@%g?‘?{&/?sﬁys >éer geryG n Ser Leu Leu Asn
Ser Arg Thr Arg Lys Asn 180 185 190 Tyr
Leu Al a PIERAFTICTGFGETEAAGTACHTTPFELTT STARTATT S FAARI@FARY JCARGTEASY 60
GTGCAGCTGC AGCAGTCTGG GGCAGAGCTT GTGAGGTCAG GGGCCTCAGT CAAGTTGTCC 120
TGCACAGCTT CTGGCTTCAA CATTARAGAC AACTATATGC ACTGGGTGAA GCAGAGGCCT 180
20 saacageeee TGGAGTGGAT TGCATGGATT GATCCTGAGA ATGGTGATAC TGAATATGCC 240
CCGAAGTTCC GGGGCAAGGC CACTTTGACT GCAGACTCAT CCTCCAACAC AGCCTACCTG 300
CACCTCAGCA GCCTGACATC TGAGGACACT GCCGTCTATT ACTGTCATGT CCTGATCTAT 360
GCTGGTTATT TGGCTATGGA CTACTGGGGT CAAGGAACCT CAGTCGCCGT GAGCTCGGCT 420
AGCACCAAGG GACCATCGGT CTTCCCCCTG GCCCCCTGCT CCAGGAGCAC CTCCGAGAGC 480
25 ACAGCCGCCC TGGGCTGCCT GGTCAAGGAC TACTTCCCCG AACCGGTGAC GGTGTCGTGG 540
AACTCAGGCG CTCTGACCAG CGGCGTGCAC ACCTTCCCGG CTGTCCTACA GTCCTCAGGA 600
CTCTACTCCC TCAGCAGCGT CGTGACGGTG CCCTCCAGCA ACTTCGGCAC CCAGACCTAC 660
ACCTGCAACG TAGATCACAA GCCCAGCAAC ACCAAGGTGG ACARGACAGT TGGCGGTGGT 720
GGCTCTGGTG GTGGCGGTAG CGGTGGCGGG GGTTCCCAGA AGCGCGACAA CGTGCTGTTC 780
30 cacecaceTa CCGACGAGCA GCCGGCCGTG ATCAAGACGC TGGAGAAGCT GGTCAACATC 840
GAGACCGGCA CCGGTGACGC CGAGGGCATC GCCGCTGCGG GCAACTTCCT CGAGGCCGAG 900
CTCAAGAACC TCGGCTTCAC GGTCACGCGA AGCAAGTCGG CCGGCCTGGT GGTGGGCGAC 960
AACATCGTGG GCAAGATCAA GGGCCGCGGC GGCAAGAACC TGCTGCTGAT GTCGCACATG 1020
GACACCGTCT ACCTCAAGGG CAYTCTCGCG AAGGCCCCGT TCCGCGTCGA AGGCGACAAG 1080
35 GCCTACGGCC CGGGCATCGC CGACGACAAG GGCGGCAACG CGGTCATCCT GCACACGCTC 1140
AAGCTGCTGA AGGAATACGG CGTGCGCGAC TACGGCACCA TCACCGTGCT GTTCAACACC 1200
GACGAGGAAA AGGGTTCCTT CGGCTCGCGC GACCTGATCC AGGAAGAAGC CAAGCTGGCC 1260
GACTACGTGC TCTCCTTCGA GCCCACCAGC GCAGGCGACG AAAAACTCTC GCTGGGCACC 1320
TCGGGCATCG CCTACGTGCA GGTCCAGATC ACCGGCAAGG CCTCGCATGC CGGCGCCGCG 1380
40 CCCGAGCTGE GCGTGAACGC GCTGGTCGAG GCTTCCGACC TCGTGCTGCG CACGATGAAC 1440
ATCGACGACA AGGCGAAGAA CCTGCGCTTC CAGTGGACCA TCGCCAAGGC CGGCCAGGTC 1500
TCGAACATCA TCCCCGCCAG CGCCACGCTG AACGCCGACG TGCGCTACGC GCGCAACGAG 1560
GACTTCGACG CCGCCATGAA GACGCTGGAA GAGCGCGCGC AGCAGAAGAA GCTGCCCGAG 1620
GCCGACGTGA AGGTGATCGT CACGCGCGGC CGCCCGGCCT TCAATGCCGG CGAAGGCGGC 1680



195
Thr
220
230
Tyr
255
260

285
290
du
315

Thr
345
Asn
Met
375
Ile
400
410
Phe
Au
440
Ser
Ser
470
Al a

Ser
Ay

Cys
40

Ay
Val

Thr

Leu
Val

Leu
Asp

Al a Asp Asp 10/C) STRANPEENESS: single

Lys
Asn

200 205 Ile Tyr Trp Ala Ser Thr Arg
Gy VvVal Pro Asp Arg Phe Thr 35 210 215
S r Ay Thr Asp Phe Thr Leu Thr |l e Ser Serp&picBos/012845
%Oﬁlg"%} 235 240 Ala Qu Asp Leu Ala Ile Tyr
Lys G n Ser Tyr Thr Leu Arg 245 .74. 250
Thr Phe Ay Ay Gy Thr L&i Leu Qu lle Lys ArgﬁGy Gy Ay dy
ARGAAGCTGG TCG C’GGTGGCCTAC TACAAGGRAG £ERGCEGCACE y 1@19 Ser Ay
G GAASRGCCECH [HCEAPECINE (FAREFACAEM GOIBCGCCG CGCTCTCAGE CAAGCCAZSE 1800
L earcBRcéd Red¥caradl dsctBiTcésd rhicicAdc NRhftcAtdd ¥Plcetdefc Lysisbbr 45

§TC?%C'_GCC(‘§ yTT%?)(?C&F accaS’ll‘JAca‘Gy G%’]EgGCGC;C %%RTJA@&EAQ[‘&G&&I(%E%eU Mgl) Asn lle

gGCAAG 320 - 79 - lle Ala Ala Ala Ay Asn Phet&8u Gu Al a
Lys Asn Leu Ay 325 330 335 Phe
Thiz2)Atroevridy 8orSetg Abao@ 26:Leu Val Val @y Asp Asn 340

(i) seouend®buRracTErIski®;Val Ay Lys Ile Lys Gy Arg Ay Qy Lys
Leu Leu Mgt 32Re 0 365 Ser_Hi s

g Val Ty(rB) Leu Tgst_mé VPP &t%u Ala Lys Ala Pro 370
) TYEEO PR §Val GQu Ay Asp Lys Ala Tyr Ay Pro Ay

390 395

Ay Gy As® AogonggY: Riweakeu His Thr Leu Lys Leu Leu Lys du 405
{ii) MOLECULH I'y¥PHy prdlleyn Val Arg Asp Tyr Gy Thr Ile Thr Val Leu
Thr Asfi) 48HQUENCE DESCRIPTION: SEQ ¥b2R0: 26: 430 15 Gu

Lys 1@y Ser Phe Ay Ser Arg Asp Leu Ile dn Qu GQu Ala 435
Met Lys Leu4‘flz% {Té{stgelI'rﬁA‘II?‘e é@g Ll.-rera}./E}'lhr LL%\lil L%grAsgk% G u Pro Thr
AlaGIyAsP4§0 5 4 L 1545(5IuLys Leu
Leu dy Thr. Ser Ay Ile Ala Tyr Val a'R val @n 20 465
Ile Gln Cy54€7131 Val Gln Léu Gln Gln Ser 580 A|1.|a é-:ltrmeudw 4593 Ala Ser His
Ay Ala Ala Pro Gu?teu Gy Val 25 30 :
20 Ser Gly Ala Ser Val Lys Leu Ser Cys Thr Ala Ser Gly Phe Asn Ile
35 40 45
Lys Asp Asn Tyr Met His Trp Val Lys Gln Arg Pro Glu Gln Gly Leu
50 55 60
Glu Trp Ile Ala Trp Ile Asp Pro Glu Asn Gly Asp Thr Glu Tyr Ala
25 65 70 75 8O
Pro Lys Phe Arg Gly Lys Ala Thr Leu Thr Ala Asp Ser Ser Ser Asn
85 90 95
Thr Ala Tyr Leu His Leu Ser Ser Leu Thr Ser Glu Asp Thr Ala Val
100 105 110
30 Tyr Tyr Cys His Val Leu 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
130 135 140
Pro Ser Val Phe Pro Leu Ala Pro Cys Ser Arg Ser Thr Ser Glu Ser
35 145 150 155 160
Thr Ala Ala Leu Gly Cys Leu 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
40 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
210 215 220
Asp His Lys Pro Ser Asn Thr Lys Val Asp Lys Thr Val Gly Gly Gly
45 225 230 235 240

Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gln Lys Arg Asp
245 250 . 255



485 490 495 Asn Ala Leu Val Qu Ala Ser
Asp Leu Val Leu Arg Thr Met Asn Ile 500 505

510 25 woo9AspisAsp Lys Ala Lys Asn Leu Arg Phe G n Trp ThPCIYGBI&INA29Mys Al a
515 520 525 Ay dn Val Ser Asn lle lle
Pro Ala Ser Ala Thr Leu Asn Al a Asp 530-75- 535

2a0 Val Arg RHK val 3edVdla AR ATathrSi G ERPEf Brdhih VB T3 0T LB S0
Gu A’ig Ala dn An LYSLys Leu Pro &8 Al a ASE&VaI EY% val 565

570 Thr Leu Glu'lggdiep|al\Agn Figr C1x ThrcFly BprySht BSW‘“&P Bhe Asn Ala Ay
Gu dy Ay Lys 58@75 280 585 285 590 35 Lys
Leu Val3Asp ©6ys I2¢ al¥ala Mia ChyrashyPhel ket @uialA aluGLyn Gry AThLe595

600 290 605 Leu Q9 Val AQu Au &g Thr Ay Ay Gy Thr Asp
Ala Ala Tyr Rhp phd@hr val Thr Arg Ser Lys §kOala Gly Leu val val ciy a8g0 Al a Leu Ser
Ay Lys Pro gt Ile Gu Ser J,gu Gy Leu Pro,dy Phe 40

630 sn Ile Va GS%S le Lys Gl Gl G14LsA¥nLl{LeHIS%er Asp Lys Ala
G u Typ,Val RE&H 1T & JSery Y2 et B ek Gl Gly Ly 556"

655 Aré; Ar g Leu Tyr Met A28 Ala Arg Leu Pi% Met Asp Leu3®y Ala Ay 660

665 Met Ser His bﬁ?@sgg‘hr Val Tyl_rygeu Lys. Gl Ile (.,Q.) ALNEERRAT | ON FOR SEQ| D
NO 33: (i) SEQUENCE GMARACTERI STI CS:345A) LENGTH:. 373bmse pairs (B) TYPE

nucl ei ¢ aci d Pbo Phe Arg val Gl @1y SERANSEANESS: c5i bed €1 Dle ROP@HCY: | i near
(i1) MOLECULE TYPE:aset her nucleic g d (xi) SEQUEREE DESCRI PTION: SEQ I D

NO.

37 (gf l?h(zCRNA% % &&g%%})%lq@gﬁ SEQJ%FCE‘%’W?,&E‘@&T STICS: (A

LENGTH. 19 bage DAiLS o1 arg asp

Tyr Gly Thr Ile Thr Val Leu Phe Asn Thr
385 390 395 400
Asp Glu Glu Lys Gly Ser Phe Gly Ser Arg Asp Leu Ile Gln Glu Glu
20 405 410 415
Ala Lys Leu Ala Asp Tyr Val Leu Ser Phe Glu Pro Thr Ser Ala Gly
420 425 430
Asp Glu Lys Leu Ser Leu Gly Thr Ser Gly Ile Ala Tyr Val Gln Val
435 440 445
25 Gln Ile Thr Gly Lys Ala Ser His Ala Gly Ala Ala Pro Glu Leu Gly
450 455 460
Val Asn Ala Leu Val Glu Ala Ser Asp Leu Val Leu Arg Thr Met Asn
465 470 475 480
Ile Asp Asp Lys Ala Lys Asn Leu Arg Phe Gln Trp Thr Ile Ala Lys
30 485 490 495
Ala Gly Gln Val Ser Asn Ile Ile Pro Ala Ser Ala Thr Leu Asn Ala
500 505 510
Asp Val Arg Tyr Ala Arg Asn Glu Asp Phe Asp Ala Ala Met Lys Thr
515 520 525
35 Leu Glu Glu Arg Ala Gln Gln Lys Lys Leu Pro Glu Ala Asp Val Lys
530 535 540
Val Ile Val Thr Arg Gly Arg Pro Ala Phe Asn Ala Gly Glu Gly Gly
545 550 555 560
Lys Lys Leu Val Asp Lys Ala Val Ala Tyr Tyr Lys Glu Ala Gly Gly
40 565 570 575
Thr Leu Gly Val Glu Glu Arg Thr Gly Gly Gly Thr Asp Ala Ala Tyr
580 585 590
Ala Ala Leu Ser Gly Lys Pro Val Ile Glu Ser Leu Gly Leu Pro Gly
595 600 605
45 Phe Gly Tyr His Ser Asp Lys Ala Glu Tyr Val Asp Ile Ser Ala Ile
610 615 620
Pro Arg Arg Leu Tyr Met Ala Ala Aré Leu Ile Met Asp Leu Gly Ala



15 (B) TYPE: nucleic acid (C) STRANDEDNESS: single (D) TOPOLOGY:
linear (ii) MOLECULE TYPE: other nucleic acid (xi) SEQUENCE DESCRI PTI ON:
SEQ ID NOEVC%{%SQQ, CGCCACCTCT GACTTGAGC PCT/GB98/01294

19 (2) IN TION FOR SEQ ID NGO 35: (i) SEQUENCE CHARACTERI STICS: 25

(A) LENGTH. 37 base pairs (B) TYPE: nucl-gigc acid (C) STRANDEDNESS: single
(D) TOPOLOGY: linear (ii) MOLECULE TYPE: other nucleic acid %0 (xi)
SEQUENCE DESCEAPTI ON: SEQ | DR 35: GGAGCTCETC GAGGAATTTT AYCACTTGCC
GGECGCCC Gly Lys 37 (2) I NFORMATION FOR SEQ I D NO.
36: 35 (i) SEQUENCE CHARACTERI STICS: (A) LENGTH: 19 base pairs (B)
TYPE: nucleic acid (C) STRANDEDNESS: single (D) TOPOLOGY: |inear 40

(1) MOLEGHL EndoXkrIontbersegUudl ®:.c2aci d (xi ) SEQUENCE DESCRI PTI ON: SEQ I D

NG 36: CCTGANGCekoueeiarh&rErTsTICS ! _
19 45 (2) | NFORVAT),ONLEER SEQ.LD.NQ, 37: (i) SEQUENCE CHARACTERI STICS: (A)

LENGTH 2025 base palrs - 817 PCBY° TYPE: nucleic acid (C) STRANDEDNESS:
single (D) TOPOLORY: "YEhdRP 9 Fid**NOLECULE TYPE: other nucleic acid 5

(xi) SEQUENCE DESH BFRPEEPVERO $Pp9NO 37: ATGAAGTTGT GGCTGAACTG GATTTTLCCTT
GTAACACIO'T TAAATGEAATOPPEIRET GLEAG 60 GTCCAACTGC AGCAGCCTGG GGCTGAACTG
GTGAAGCCTG GRE0T FQAGTLEGOABC ERE C nucleic at20 TGCAAGGCTT CTGGCTACAC CTTCACCGGC
TACTGGATAC AGEGCEHEoARCECOACAEHBTON: seo 10 Nd8(Q7:

AAGCTTGGAA TTCAGTGTCA GGTCCAACTG CAGCAGCCT 39
15
(2) INFORMATION FOR SEQ ID NO: 28:
{i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 54 base pairs
{(B) TYPE: nucleic acid
20 (C) STRANDEDNESS: single
(D) TOPOLOGY: linearxr
(ii) MOLECULE TYPE: other nucleic acid
(%xi) SEQUENCE DESCRIPTION: SEQ ID NO: 28:

25 GCTACCGCCA CCTCCGGAGC CACCACCGCC CCGTTTGATC TCGAGCTTGG TGCC 54

(2) INFORMATION FOR SEQ ID NO: 29:

{i) SEQUENCE CHARACTERISTICS:

(A) LENGTH: 58 base pairs
30 (B) TYPE: nucleic acid

(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

{ii) MOLECULE TYPE: other nucleic acid

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 29:

35

TCCGGAGGTG GCGGTAGCGG TGGCGGGGGT TCCCAGAAGC GCGACAACGT GCTGTTCC 58

{2) INFORMATION FOR SEQ ID NO: 30:
(i) SEQUENCE CHARACTERISTICS:
40 (A) LENGTH: 24 base pairs
{B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: other nucleic acid
45 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 30:

CCTCGAGGAA TTCTTTCACT TGCC 24



10 GGACAAGGCC TTGAGTGGAT TGGAGAGGTT AATCCTAGTA CCGGTCGTTC TGACTACAAT
GAGAAGTTCA AGAACAAGGC CACACTGACT GTAGACAAAT CCTCCACCAC AGCCTACATG
sERETGACATC TGAGGACTCT GCGGTCTATT ACTGTGCAAG /ARGIHBIS(IIR94
TATGGTTACG ACGATGCTAT GGACTACTGG GGCCAAGGGA CCACGGTCAC CGTCTCCTCA
GGTGGCGGTG GCTCGGRCGG TGGTGGGTCG GGTERTSEOG GATCTGACAT TGAGCTCTCA

15 CAGTCTCCAT CCTCCCTGGC TGTGTCAGCA GGAGAGAAGG TCACCATGAG CTGCAAATCC
AGTCAGAGTC TCCTCAACAG TAGAACCCGA AAGAACTACT TGGCTTGGTA CCAGCAGAGA

GCRACGT TR BETRARET SR TOAPETPAT TGGGCATCCA CTAGGACATC TGGGGTCCCT

GATCGCTTCA LE/BRYEAGT CHARREESRIGEISGA GATTTCACTC TCACCATCAG CAGTGTGCAG
GCTGAAGACC TGGEAAFNIIA: TZPATEESARS. GAATCTTATA CTCTTCGGAC GTTCGGTGGA
20 GSCACCAAGC (BCGABAT GAA MOGERCCGGT GGTGGCTCCG GAGGTGEOGG TAGCOGGTGGC
GGGGGTTCCC AGAARGRRMESMAECEEREEG TTCCAGECAG CTACCGACGA GCAGCCGRCC
GTGATCAAGA coq;g%g&gsgqgggwc ATCGAGACCG GCACCGGTGA CGCCGAGGGC
ATCGCCOGCT

CGAAGCAA

240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2025

CAACT

CCA

25

30 AGLGEARERS:
S Saiecie o

TTCCAGTGEA SCLRTOLCAA TEECEECCAT GTCT CGRA

AT
GA

cﬁ?%‘i‘:’éﬁ'c&%‘

GA

CAAGA ACCTCGCECTT CACGGTCACG

CATCG TGGGCAAGAT CAAGGGCCGC
@?T@RTéF&d?A?P ‘ATEGACACCG TCTACCTCAA GGGCATTCIC

GECCC CGITCCECGT CGAAGGCGAC AAGGCCTACG GCCCGGGCAT CGCCGACGAC
AAGGEIGEEA TRCCSKICAEAT BCTTECATACRACHTIAA ARG CAIAABGAANCAC CGGCEPGCGC
GACT ASXSERATECATGACOGE ECTGRIRAAT:MAGREACGAEBCARTASAEEIFICC CT TCEBCTCG
CCCCAfdoA Az TGP EdoARSnt ATCAAOEE T i 1CELiRA GoAéEaTd L EEAEREECET CGARIGCACC

néabStAC At e (et dehft TEASRRINECT GFRACCTCCAG

T

£

G

GAA

GGIC -
coce
CG

CTGAARSCEERADATETCETA (CACHASEEA R BARTEACT eSS TARGEERSEER P GAAGKREGCTG
35 GARAERISIS CCTRCACKSACHSS T ERRACE PEBCSTCACBICTIREY TEGSTEIFEAT CIBPCACGCGC
GGCCOICCEBCECTTGAATEC TROREAACEEABERASAACRTTSGTBGAKIC GCCCGBPGGCC
TACDALSRAEACAATCESRREAC TARRECECAGHKAT XA IR T BRI CEXachEHEA CCECAICGAC
O chibbentheldahinke QAN PAcdehith Lo il tedddbebr CCCGEILCTTC

GGCTA&%&%
40 AT

(2)

LENGTH:; 28%%&?%% JEFRFETHS
STRANDEBRESESCCEICRE) | ASAAGOFCORCIABCETSPTC ITTFR?ﬁFCAG

30

35

40

45

GTGATCAAGA
ATCGCCGCTG
CGAAGCAAGT
GGCGGCAAGA
GCGAAGGCCC
ARGGGCGGCA
GACTACGGCA
CGCGACCTGA
AGCGCAGGCG
ATCACCGGCA
GAGGCTTCCG
TTCCAGTGGA
CTGAACGCCG
GRAGAGCGCG
GGCCGCCCGG
TACTACAAGG
GCGGCCTACG
GGCTACCACA
ATGGCTGCGC

CGCTGGAGAA
CGGGCAACTT
CGGCCGGCCT
ACCTGCTGCT
CGTTCCGCGT
ACGCGGTCAT
CCATCACCGT
TCCAGGAAGA
ACGAAMARACT
AGGCCTCGCA
ACCTCGTGCT
CCATCGCCAA
ACGTGCGCTA
CGCAGCAGAA
CCTTCAATGC
ARAGCCGGCGG
CCGCGCTCTC
GCGACAAGGC
GCCTGATCAT

A GGGGCGGT GGT

GCTGGTCAAC
CCTCGAGGCC
GGTGGTGGGC
GATGTCGCAC
CGAAGGCGAC
CCTGCACACG
GCTGTTCAAC
AGCCAAGCTG
CTCGCTGGGC
TGCCGGCGCC
GCGCACGATG
GGCCGGCCAG
CGCGCGCAAC
GAAGCTGCCC
CGGCGAAGGC
CACGCTGGGC
AGGCAAGCCA
CGAGTACGTG
GGATCTGGGC

ATCGAGACCG
GAGCTCAAGA
GACAACATCG
ATGGACACCG
AAGGCCTACG
CTCAAGCTGC
ACCGACGAGG
GCCGACTACG
ACCTCGGGCA
GCGCCCGAGC
AACATCGACG
GTCTCGAACA
GAGGACTTCG
GAGGCCGACG
GGCAAGARGC
GTGGAAGAGC
GTGATCGAGA
GACATCAGCG
GCCGGCAAG

(2) INFORMATION FOR SEQ ID NO: 32:
(1) SEQUENCE CHARACTERISTICS:

CTACCGACGA
GCACCGGTGA
ACCTCGGCTT
TGGGCAAGAT
TCTACCTCAA
GCCCGGGCAT
TGRAGGAATA
AAAAGGGTTC
TGCTCTCCTT
TCGCCTACGT
TGGGCGTGAA
ACAAGGCGAA
TCATCCCCGC
ACGCCGCCAT
TGAAGGTGAT
TGGTCGACAA
GCACCGGCGG
GCCTGGGCCT
CGATTCCGCG

L&l drs COBCLZGTAC

ity

C FYBESTHITE N S HEFTECO)

GCAGCCGGCC
CGCCGAGGGC
CACGGTCACG
CRAAGGGCCGC
GGGCATTCTC
CGCCGACGAC
CGGCGTGCGC
CTTCGGCTCG
CGAGCCCACC
GCAGGTCCAG
CGCGCTGGTC
GAACCTGCGC
CAGCGCCACG
GAAGACGCTG
CGTCACGCGC
GGCGGTGGCC
CGGCACCGAC
GCCGGGCTTC
CCGCCTGTAC

%ﬁ%:s:
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2019

(A)



- 82- (ii) MOLECULE TYPE: protein (xi) SEQUENCE DESCRI PTION: SEQ I D NO 38:
Met Lys Tyr Leu Leu Pro Thr Ala Ala Ala Ay Leu Leu Leu Leu Ala 5 1

5 10 15 Ala A n Pro Alcrdidsoita G n
val an L¥Q%®85 h pro @y Ala Gu 20 25 |
30 Leu Val Lys Pro Ay Ala Ser Val @n lLgg.-Ser Cys Lys Ala Ser Ay 35

40 45 10 . Tyr. Thr Phe Thr Ay Tyr Trp Ile Hs Trp
Val Lys G n Arg BolBGHs@§73 amino acids 55 60 G n
Ay Leu Gu Trp IPeT@Ey aige §aid Asn Pro Ser Thr Ay Arg Ser 65

70 (C) STRANBEDNESS: single 80 Asp Tyr Asn G u Lys Phe Lys
Asn Lys Ala Thr Leurddorodfal 1ihspr Lys 15 85

90 5 (ii) MoLECUL®RYERRIpra@éinlhr Thr Ala Tyr Met A n Leu Ser Ser Leu Thr
Ser Gu Asp (:kas UENCE DESCRIPTION: s#Q%p wo: 32: 110 Ser Ala Val Tyr
Tyr Cys Ala Arg rg a Tyr Gly Tyr Asp Asp 115 120
125 20 Al a I\/bt Tp yr Trp ¥ L}/ Thr Thr Val Thr_Val Ser Ser Gy
130 Met Lys Leu 138 Leu Asn Trp le Phe Le Ia]oT@ >;,eit-__]l;?u ésp %ér e y e y e y
Ay Ser Ay @y Ay Gy Ser Asp Ile 145 10 15150 _
155 10 Ile Gln Cys G16(Val Ginlley Sar GXA ArSEhy Rt CBelesdial|lya Al a Val Ser
Ala dy Qu Lys 25 20 25 165 30 170

175 Val Thr Meb cogra1f)ser s EarLaese eyt SfY al£ded @y Aya Therendr g Thr 180
185 35 190 Arg Lys @sn Tyr Leu Alagrp Tyr Gn Gn Arg Pro
dy dn Ser . =35 30 Lys
Leu Lel115| | e G%?Sryidhpg A TrRrva'TE‘? g%anr MY a5 G,&gp 10 -

215 220 Ar\g Ptre Thr Ser Ser ,Iy Thr Asp Phe Thr
Leu Thr Ile §ép ngg:le Gly Glu Val Asn Pro 2%0 hr Gly Arg Ser Asp Tyr p:LsBS

240 Ser Val @5n Ala Qu Asp 1%u Ala Ile Tyr 7¥yr Cys Lys d re%Ser Tyr 35
245 Glu Lys Phe IF5(Asn Lys Ala Thr Leu Thr 285 A¥hnyi cer Areg THar Phe Ay Ay
Gy Thr Lys Leu GQu Ile Llgss Arg A u 260 90 95265

270 A nolLys ligd shberys@ler @i (dulsddSPed gl AN sk $16Ha8p Heg Albsvaki s Hi s 275
280 ®g° 40 105 110

Tyr Tyr Cys Ala Arg Glu Arg Ala Tyr Gly Tyr Asp Asp Ala Met Asp
115 120 125
Tyr Trp Gly Gln Gly Thr Thxr Val Thr Val Ser Ser Gly Gly Gly Gly
25 130 135 140
Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Asp Ile Glu Leu Ser
145 150 155 160
Gln Ser Pro Ser Ser Leu Ala Val Ser Ala Gly Glu Lys Val Thr Met
165 170 175
30 Ser Cys Lys Ser Ser Gln Ser Leu Leu Asn Ser Arg Thr Arg Lys Asn
180 185 190
Tyr Leu Ala Trp Tyr Gln Gln Arg Pro Gly Gln Ser Pro Lys Leu Leu
195 200 205
Ile Tyr Trp Ala Ser Thr Arg Thr Ser Gly Val Pro Asp Arg Phe Thr
35 210 215 220
Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Val Gln
225 230 235 ' _ 240
Ala Glu Asp Leu Ala Ile Tyr Tyr Cys Lys Gln Ser Tyr Thr Leu Arg
245 250 255
40 Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys Arg Gly Gly Gly Gly
260 265 270
Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gln Lys Arg Asp Asn
275 280 285
Val Leu Phe Gln Ala Ala Thr Asp Glu Gln Pro Ala Val Ile Lys Thr
45 290 295 300
Leu Glu Lys Leu Val Asn Ile Glu Thr Gly Thr Gly Asp Ala Glu Gly
305 310 315 320



(2) | NFORMATI ON FOR SEQ ID NO. 39: (i) SEQUENCE CHARACTERI STICS: (A)

LENGTH. 36 base pairs (B) TYPE: nucleic acid 45 (O
STRANDED\SSs/59810l € (D) TOPOLOGY: linear (ii) MOLECULE TYPET/GBIB@I294ucl ei c
acid -83 - (xi) SEQUENCE DESCRI PTION: SEQ I D NO 39: GCCCAACCAG '
CCATGECCGA GGTGCAGCTG CAGCAG ) -79- 36 5 (2)

| NFORMATI ON SEQ | ). S ERl S (A) LENGTH: 54
base pairs (g%g?a gbac & @ s‘é g‘a L(e&fcg‘é%c% g gl nIfuC%[

(D TOPOLOGY: linear (i i)3 MOLECULE TYPE: 33t her nucl eic g d (xi) SEQUENCE
DESCRI PTI ON: PYSETRY FRINERT Agg SecACECRECA2 ma&edmme@ CGAGCTCACG
GCGACTGAGG TTCC 340 54 15 342) | NFORVATI ON3¥OR SEQ I D NGO 41: (i)
SEQUENGE CHARACTERESTLEST14 A)ys IANGEL: c1ydclvame pai Las (B) LdYMEt nucl eic acid
20 (C) $IRANDEDNESS: sigwgle (D) TOPOLOgé |inear (ii) MOLECULE

TYPE: ot her Qw:hg ﬁe@a hXivh1 %QL%N%FK s CBeF’TAuOALa EEQA!LPPW 41t 25
TCCGEECEETG GI GATTG

54 (2) | NFORVATE d\l FOR SEQ I D CHARACTERI STICS: (A
LENGTH, 24 b&%e ffalts G5 Cly asp Lys Ala Ry PE‘ Fifcrd &1hery gg:
STRANDHEDNESS385%i ngI e (D) TOPROGY: | | near (#9% MOLECULE TYPE? ot her nucl ei c
acid (xi) SEQSERGECDESSRAPT [VEA: I1EEEu| BsNDr 4 Lys Leu Leu Lys Glu
405 410 415
Tyr Gly Val Arg Asp Tyr Gly Thr Ile Thr Val Leu Phe Asn Thr Asp
420 425 430
15 Glu Glu Lys Gly Ser Phe Gly Ser Arg Asp Leu Ile Gln Glu Glu Ala
1435 440 445
Lys Leu Ala Asp Tyr Val Leu Ser Phe Glu Pro Thr Ser Ala Gly Asp
450 455 460
Glu Lys Leu Ser Leu Gly Thr Ser Gly Ile Ala Tyr Val Gln Val Gln
20 465 470 475 480
Ile Thr Gly Lys Ala Ser His Ala Gly Ala Ala Pro Glu Leu Gly Val
485 490 495
Asn Ala Leu Val Glu Ala Ser Asp Leu Val Leu Arg Thr Met Asn Ile
500 505 510
25 Asp Asp Lys Ala Lys Asn Leu Arg Phe Gln Trp Thr Ile Ala Lys Ala
515 520 525 ,
Gly Gln Val Ser Asn Ile Ile Pro Ala Ser dla Thr Leu Asn Ala Asp
830 535 540
Val Arg Tyr Ala Arg Asn Glu Asp Phe Asp Ala Ala Met Lys Thr Leu
30 545 550 555 560
Glu Glu Arg Ala Gln Gln Lys Lys Leu Pro Glu Ala Asp Val Lys Val
565 570 575
Ile Val Thr Arg Gly Arg Pro Ala Phe Asn Ala Gly Glu Gly Gly Lys
580 585 590
35 Lys Leu Val Asp Lys Ala Val Ala Tyr Tyr Lys Glu Ala Gly Gly Thr
595 600 605
Leu Gly Val Glu Glu Arg Thr Gly Gly Gly Thr Asp Ala Ala Tyr Ala
610 615 620
Ala Leu Ser Gly Lys Pro Val Ile Glu Ser Leu Gly Leu Pro Gly Phe
40 625 630 635 640
Gly Tyr His Ser Asp Lys Ala Glu Tyr Val Asp Ile Ser Ala Ile Pro
645 650 655
Arg Arg Leu Tyr Met Ala Ala Arg Leu Ile Met Asp Leu Gly Ala Gly

660 665 670
45 Lys



35 CCGITTGATC TCGAGCTTGG TCCC

24 (2) | NFORMATION FOR SEQ ID NO 43: (i) SEQUENCE CHARACTERI STICS: 40

(A LENW%? pase pairs (B) TYPE: nucleic acid (C) STRADBHNSSS2061 NOl €
(D) TOPQY Phear (ii) MOLECULE TYPE: other nucleic acid 45 (xi).
SEQUENCE DESCRI PTION: SEQ I D NO. 43: AT@ﬁAATACC TATTGCCTAC GGCAGCCGCT
GGATTGTITAT TACTCGCTGC CCAACCAGCC - 84 - ATGGCCGAGG
TGCAGCTGREA BEARPCITCEPRGERIGABEPT G3TGAGGT CAGG GGCCTCAGTC 120
AAGTTGICCT CGAGROTREE CRERACTRIGAASATTAAAGACA ACTATATGCA CTGGGTGAAG

180 CAGAGCCCTG AACARGERECT3GhaAGT A T GCATGGATTG ATCCTGAGAA TGGTGATACT

240 GAATATCCCC CGaf\Aepd Ot 1SECAABCCC ACTTTGACTG CAGACTCATC CTCCAACACA

300 5 ACCT TCT GAGGACACTG CCGTCTATTA CTGTCATGIC
360 CTGATCTATG TAI &i&%{j C TACTGGGGTC AAGGAACCTC AGTCGCCGTG
420 AGCTCGGGIG eco GGT GGGTCGGGTG GCGGCGGATC TCAGATTGTG
480 CTCACCCAGT YSPESUABCTARE: CATGTRYRARIS TEFCCAGEGEG AGAAGGTCAC CATAACCTGC

540 AGTGCCAGET TEQUEVFERRACRIPTRMATIBRALY F&BGPYCCAGC AGAAGCCAGG CACTTCTCCC
600 10 AAACTCTGGA TTTATAGCAC ATCCAACCTG GCTTCTGGAG TCCCTGCTCG CTTCAGIGEC
660 AQDCGE#EEICcERACHGATARAATTEETECAC ShdcTéd CAGCCGAA TGGAGCCTGA AGATBECTGCC
720 ACTTATTACT GCCAGCAAAG GAGTACTTAC CCGCTCACGI TCGGTGECTGG GACCAAGCTC
780 GAGATGAAGGRETAARALAL ACTEATLTICA GAAGAAGATC TGAATCACCA CCATCACCAC
840 CAT
843 15 (2) | RPORRTI OV FOEES TD'NO 44: (i) SEQUENCE CHARACTERI STICS: (A)
LENGTH; 281 ani n&? 2ENEE (8) *3°PPR2i¥4ni no aci d 20 (C)
STRANDEDNESS:  si %I’é’PED)““maGB"(. linear (ii) MOLECULE TYPE: protein (xi)
SEQUENCE DESCRI PF) GRAGECNESE: NOnglsd: 25 Met Lys Tyr Leu Leu Pro Thr
Ala Ala Ala Gy ieurdeerockeuibent Al a 1 5
10 (ii) MOLECULEIBYPE: other nucleic acid
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 34:
20

CGCCACCTCT GACTTGAGC 19

(2) INFORMATION FOR SEQ ID NO: 35:
(i) SEQUENCE CHARACTERISTICS:
25 (A) LENGTH: 37 base pairs
(B) TYPE: nucleic acid
{C) STRANDEDNESS: single
(D) TOPOLOGY: linear
{ii) MOLECULE TYPE: other nucleic acid
30 {xi) SEQUENCE DESCRIPTION: SEQ ID NO: 35:

GGAGCTCCTC GAGGAATTTT ATCACTTGCC GGCGCCC 37

(2) INFORMATION FOR SEQ ID NO: 36:

35 (1) SEQUENCE  CHARACTERISTICS:
(A) LENGTH: 19 base pairs
(B} TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

40 (ii) MOLECULE TYPE: other nucleic acid

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 36:

GCTGAACGCC GACGTGCGC 19
45 (2) INFORMATION FOR SEQ ID NO: 37:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 2025 base pairs



Ala Gn Pro Ala Met Ala Ju Val Gdn Leu dn dn Ser Ay Ala Gu 20

25 30 Leu Val Arg Ser Gy Ala Ser Val Lys Leu Ser s Thr
Al a Ser C?v 1787 35 40 PCT/GB98/01294 /¢
Phe Asn Il'e Lys Asp Asn Tyr Met His Trp Val Lys Gn Arg Pro Qu 50
55 60 AGn Ay Leu Gu-8lp Ile Ala Trp Ile Asp Pro G u Asn
@y Asp Thr 65 70 75
80 35 Au T;}F) KF%E:P?I(’)Clﬁi/csaf’hde Arg Gy Lys Ala Thr Leu Thr Ala Asp Ser
85 (C) STRRYDEDNESS: single 95 Ser Ser Asn Thr Ala Tyr
His Leu Ser Ser L&u TPRLOSEY 1&¥e3* Asp 100 105
110 Thr Al a Mab ¥MDYECULYITYE) s othes Nalleiceacid e Tyr Ala Ay Tyr Leu Al a 40
115 5 (xi) SEQUENCE MESCRIPTION: SEQ ID NO: 3125 Met Asp Tyr Trp Ay Gn Qy
Thr Ser Val Ala Val Ser Ser Ay Gy 130
140 Ay Q¥anirec¥ctehicrd dhretdbcre bridcketdryrarhyeckhy T&srfdas |1 e edal 145
150 CCABCTGC, AGCAGE GGCTGAACTG GTGARGCCTG @S cAriacT ceade®drckNr G Ser Pro
Ala Ile MCETCAPESEr Pro u S %I ) 170
175 Thr | TREMRRFTOFESERCA Grrdagioce Taaispatiy ATROSTEN, SEAGACRRCT o, Phe
85- 1800 GGACAAGGCC TTGAGTGGAT{PEGAGAGGTT AATCCTAGTA ccesi%¥<GTﬁAcaAW 9°q y Thr
Ser Pro LgmsabGnIcA mEAACRRGGTYFACSETGAT (GTBRACAAAJSCCTCCACCAC AGCCTACATG™ o ffio
205 Asn LewcitmacSecctaayatdatcrBearTét HCATTGTRITOAGETCWBAY ASRIACERCE Ser3@ y 5
210 TATGGTTACG ACGATSEIAT GeacTAcTGG GGeeanceeA22fhcdtucaSerTciyercder Leao Thr
Ser Arg MedpeQdéréc@rddoHoddSReahb@rhh &cfdiReeee GATCTGACAT TGAGCTCRA0 480
.ZI.ﬁrS phd SFASTETCCAT, &TC&%QGCT%TGI&[GCI Yea 3 & BASchrchE QT&Q&A’F&&&;ST{EQMW o Leu
Thr Lys LEGPOOHTE |T€CIWA§G@%CC@ PAEVETRE TR EaE B E T 260
265 CCAGGGCAGT CTCC T ‘}':?GEETAKSTHG%{?@C% ETAGPRCALE JORFAICHYTs 278%°
280 15 ( 2FATICKFIRMATEENCTEORMBECEGAM NBFTIBET FFACSRRBENEEr CERRACTERI'STI CS:
GCTGAAGACC TGGCAATTTA TTACTGCAAG CAATCTTATA CTCTTCGGAC GTTCGGTGGA 780
20 GGCACCAAGC TCGAGATCAA ACGGGGCGGT GGTGGCTCCG GAGGTGGCGG TAGCGGTGGC 840
GGGGGTTCCC AGAAGCGCGA CAACGTGCTG TTCCAGGCAG CTACCGACGA GCAGCCGGCC 900
GTGATCAAGA CGCTGGAGAA GCTGGTCAAC ATCGAGACCG GCACCGGTGA CGCCGAGGGC 960
ATCGCCGCTG CGGGCAACTT CCTCGAGGCC GAGCTCAAGA ACCTCGGCTT CACGGTCACG 1020
CGAAGCARGT CGGCCGGCCT GGTGGTGGGC GACAACATCG TGGGCAAGAT CAAGGGCCGC 1080
25 GGCGGCAAGA ACCTGCTGCT GATGTCGCAC ATGGACACCG TCTACCTCAA GGGCATICTC 1140
GCGAAGGCCC CGTTCCGCGT CGAAGGCGAC AAGGCCTACG GCCCGGGCAT CGCCGACGAC 1200
AAGGGCGGCA ACGCGGTCAT CCTGCACACG CTCAAGCTGC TGAAGGAATA CGGCGTGCGC 1260
GACTACGGCA CCATCACCGT GCTGTTCAAC ACCGACGAGG AAAAGGGTTC CTTCGGCTCG 1320
CGCGACCTGA TCCAGGAAGA AGCCAAGCTG GCCGACTACG TGCTCTCCTT CGAGCCCACC 1380
30 AGCGCAGGCG ACGAAAAACT CTCGCTGGGC ACCTCGGGCA TCGCCTACGT GCAGGTCCAG 1440
ATCACCGGCA AGGCCTCGCA TGCCGGCGCC GCGCCCGAGC TGGGCGTGAA CGCGCTGGTC 1500
GAGGCTTCCG ACCTCGTGCT GCGCACGATG AACATCGACG ACAAGGCGAA GAACCTGCGC 1560
TTCCAGTGGA CCATCGCCAA GGCCGGCCAG GTCTCGAACA TCATCCCCGC CAGCGCCACG 1620
CTGAACGCCG ACGTGCGCTA CGCGCGCAAC GAGGACTTCG ACGCCGCCAT GARGACGCTG 1680
35 GAAGAGCGCG CGCAGCAGAA GAAGCTGCCC GAGGCCGACG TGAAGGTGAT CGTCACGCGC 1740
GGCCGCCCGG CCTTCAATGC CGGCGAAGGC GGCAAGAAGC TGGTCGACAA GGCGGTGGCC 1800
TACTACAAGG AAGCCGGCGG CACGCTGGGC GTGGAAGAGC GCACCGGCGG CGGCACCGAC 1860
GCGGCCTACG CCGCGCTCTC AGGCAAGCCA GTGATCGAGA GCCTGGGCCT GCCGGGCTTC 1920
GGCTACCACA GCGACAAGGC CGAGTACGTG GACATCAGCG CGATTCCGCG CCGCCTGTAC 1980
40 ATGGCTGCGC GCCTGATCAT GGATCTGGGC GCCGGCAAGT GATAR 2025

{2) INFORMATION FOR SEQ ID NO: 38:
(i) SEQUENCE CHARACTERISTICS:

(A)
(B)
()
(D}

LENGTH: 288 amino acids
TYPE: amino acid

STRANDEDNESS:
TOPOLOGY:

45
single

linear



(A) LENGTH: 72 base pairs (B) TYPE

20
(xi) SE
CAGAAGAA

(D) TOPOLOGY: linear (ii) MOLECULE TYPE: ot her
CRI PTION: SEQ I D NO 45: TCGAGATCAA ACGGGA;%@MBWCATCT

LENGTH: 72 base

STRANDEDNESS!*4d

acid (xi) SEGBE

TCAC CACCATCACC
72 (2) INFO?IVATI O\I FO? SEQ | D NO 46:

F%?Lg

(A) LENGH 864 base paiws (B) TYPE:

CE DESCRI PTI

(B) TYPE:

YPET‘CPET.@G“{ | i near S
FEEETIEN: S0 1DYRIO?
ATGGTGGTGA TTCAGATCTT CTTCTGAGAT GAGITTTTGT

nucleic acid (C) STRANDEDNESS: single

nucl eic acid

60 25 ACCATTAATG AG
(-B2SEQUENCE CHARACTERI STICS: (A)
nucleic acid (C
ii) MOLECULE TYPE: other nucleic
46: 35 AATTCTCATT AATGGTGGIG

60 TCCCGITTGA TC
72 (2) | NFORMEElI ON HORLGERU Brd\Ehr 472 A48 Ala Gly Leh)LeEHGWEMNGER L2
CHARACTEBRI STILS:

nud eic acid (O

STRANDEDNESS: 2131 @G £ro Ha MPRLON vhi Qﬁ@rLeérl;ln Gln Hrbl diyMAEEMLE TYPE: ot her
nucleic acid (xi) SE

QIDNO 4754

- 86 - ATGAAATACC

TATTGCCTAC GGCAI GT TAT T 60 ATGGCCCAGG
TCCAACTGCA B &y &5 %ﬁ%a Ser 61Y120 CAGCTGTCCT
GCAAGGCTTC TGGCTACAEC TTCACCGGCT AC?GGATACA CTGGGTEAA 180 CAGAGECCTG
GACAAGAECT TChGTHRARTE TCASAGETT Ar\ O FASTAS V@GGV@@F’FGFG Pro Gly240 5
GACTACAATG AGAAGITTCAA GAACAAGECES ACACTGACTG TAGARCAAATC CTCCACCACA 300
GOCTACATGC AAGTRCAGCAG EGTEACATECE1 GAGRAGT GBS ICEGECTAE TA yGIiGTSEAAGA 360
GAGAGGGCCT ATggaT TACGA CGATCCFATG GACTACTGEG /6CCAAGGGAC CACGEI CACC 420
GTCTCCTCAG GT, 9@1 T GRG0 ATGTGACATT 480
GAGCT C'IigAC AGT TC CT %[ GC;AG GAGAGAAGGT Céﬁs GAGC 540
Ser Ser r Ala Tyr Met Gln Leu Ser Ser Leu Thr Ser Glu Asp
100 105 110
Ser Ala Val Tyr Tyr Cys Ala Arg Glu Arg Ala Tyr Gly Tyr Asp Asp
115 120 125
20 Ala Met Asp Tyr Trp Gly Gln Gly Thr Thr Val Thr Val Ser Ser Gly
130 135 140
Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Asp Ile
145 150 155 160
Glu Leu Ser Gln Ser Pro Ser Ser Leu Ala Val Ser Ala Gly Glu Lys
25 165 170 175
Val Thr Met Ser Cys Lys Ser Ser Gln Ser Leu Leu Asn Ser Arg Thr
180 185 190
Arg Lys Asn Tyxr Leu Ala Trp Tyr Gln Gln Arg Pro Gly Gln Ser Pro
195 200 205
30 Lys Leu Leu Ile Tyr Trp Ala Sexr Thr Arg Thr Ser Gly Val Pro Asp
210 215 220
Arg Phe Thr Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser
225 ) 230 235 240
Ser Val Gln Ala Glu Asp Leu Ala Ile Tyr Tyr Cys lLys Gln Ser Tyr
35 245 250 255
Thr Leu Arg Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys Arg Glu
260 265 270
Gln Lys Leu Ile Ser Glu Glu Asp Leu Asn His His His His His His
. 275 280 285
40

45

(2) INFORMATION FOR SEQ ID NO: 39:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 36 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: other nucleic acid



10 TGCAAATCCA GTCAGAGTCT CCTCAACAGT AGAACCCGAA AGAACTACTT GCGCTTGGTAC

600 CAGCAGAGAC CAGGGCAGIC TCCTAAACTG CTGATCTATT GGGCATCCAC TAGGACATCT
660 GGCGRfe4sldpr#yT CCCTTCAC AGCCAGTGGA TCTGGGACAG ATTTCACT CTPCRGBISII2%4C
720 AGIGIGCAGG CTGAAGACCT GGCAATTTAT TACTGCAAGC AATCTTATAC TCTTCGGACG
780 TTCGGTGGAG GCACCAAGCT CGAGATCAAA CeBBAACAAA AACTCATCTC AGAAGAAGAT

ggg (1 ‘2) U%%?@%%%&% oY (73’ SEQUENCE CHARACTERI STI CS: (A)

LENGTH:. 34 base pairs 20 (B) TYPE nucl eic acid (C) STRANDEDNESS:
single (%FCW_%FGG‘FC]%&&FG‘(&GF’}G m%@uLE TYPE: other nucleic &8id (xi)
SEQUENCE DESCRI PTI ON: SEQ I D NO 48: 25 AAGCTTGGAA TTCAGIGIGA . GGTGCAGCTG
CAGC 5 (2) INFORMATION FOR SEQ ID NO: 40: 34 (2) |1 NFORVATI ON FOR SEQ I D NO

49: (i) SEQUENGEoGIRRAGA kR SREsERis : 30 (A) LENGTH 45 base pairs
(B) TYPE: nucl ei g, aghérat &s s2ISANREDNESS: single (D) TOPOLOGY: linear (ii)
MOLECULE TYPE: 0 ucI e aClg 35 (xi) SEQUENCE DESCRI PTION. SEQ I D
NO 49: CGCCACCT‘ T TGATCTCGAG CTTGG

45 (2), | NFORVATI'ON EHRPERESF DSARY ®50: 40 (i) SEQUENCE

CHARAARER! STI CS: (O] APPYLERKSTER®E998 base pairs (B) TYPE: nucl eic acid (C)
STRANDEDNESS:i) SHOREGUSE (TBPE TERErOB¢Leld peidr 45 (ii) MOLECULE TYPE: ot her
nucl ei ¢ aci tkif x$ERUEBEUHEBIGE PRESCRIEBTIEOND: $82Q | D NO  50: -87 - ATGAAGITGT
GCCTGAACTG GATTTTCCTT GTAACACTTT TAAATGGAAT TCAGTGIGAG 60 GIGCAGCTGC

ACCAGT CTdde (e H{306EeEd et At eate @%@&QQEG%%T%C 130 TGCACAGCTT
CTGGC]§CAA CATTAAAGAC AACTATATGC ACTGGGIGAA GCA 180

(2) INFORMATION FOR SEQ ID NO: 41:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 54 base pairs
(B} TYPE: nucleic acid
20 {C) STRANDEDNESS: single
(D) TOPOLOGY: linear
{ii) MOLECULE TYPE: other nucleic acid
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 41:

25 TCGGGCGGTG GTGGGTCGGG TGGCGGCGGA TCTCAGATTG TGCTCACCCA GTCT 54

(2) INFORMATION FOR SEQ ID NO: 42:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 24 base pairs
30 (B} TYPE: nucleic acid
(C) STRANDEDNESS: single
{D) TOPOLOGY: linear
(ii) MOLECULE TYPE: other nucleic acid
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 42:
35

CCGTTTGATC TCGAGCTTGG TCCC 24

(2) INFORMATION FOR SEQ ID NO: 43:
(1) SEQUENCE CHARACTERISTICS:
40 (A) LENGTH: 843 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear
{ii) MOLECULE TYPE: other nucleic acid
45 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 43:

ATGAAATACC TATTGCCTAC GGCAGCCGCT GGATTGTTAT TACTCGCTGC CCAACCAGCC 60



GAACAGEECC TGGAGTGGAT TGCATGGATT GATCCTGAGA ATGGTGATAC TGAATATGCC

5 CCGAAGITCC GGEGGECAAGEC CACTTTGACT GCAGACTCAT CCTCCAACAC AGCCTACCTG

300
360
420
480
540
600
660
720
780
840 1
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800 AGCCT
1860
1920
1980
1998
(A

%%7 GACATC TGAGGACACT GCCGICTATT ACTGICATGIpdsdsosioadonT
GCT GCCTATGGA CTACTGGGEGT CAAGGAACCT CAGICGCCGIT GAGCTCGGEGT

GGCGGTGECT CGGECGGTGG TGGEGTCGGGT GOggGCGGAT CTCAGATTGTI GCTCACCCAG
TCTCCAGCAA TCATGICTGC ATCTCCAGGG GAGAAGGTCA CCATAACCTG CAGIGCCAGC
10 TRERAESFATRAC P ICATRRAT CICPHAAEI TE APIEERKTFICAELTETCC 1EAAACTCTGG
AT T THRFATHIAC CATSBAMNCCTT CGST TS AFRAGPCECTUIPCSCTIRCATSREES CAGPEGATCT
CCGASCREXETACRGERECICAGGASTICABCCON cOMBGAGEIREIMAGTAGORGC CACGKTATTAC
TCCCAGEAVBCEICAKAEACLE AscEXACEdCAE Ky T ACTE ehGATCr#dAfdcCARSACA  CGAGAT CAAA

COBCLE A G RO e AR SO SEG R GHKir (OB CANGEBOGAC
CT O A SRR I et Rt B codlacTTe
MK?‘ CTTC
Cch%ﬁﬁfi%¥§\ %ﬁbf%ﬁ%*ﬂﬁiiﬂ?ﬁfCﬂﬁﬂﬁn?iﬁﬁﬂﬁqﬁdﬁﬂﬁﬁk G
GTCEFELSSAE AECRERPOC TERTEeENEAICCA KRGS CRIALARCAA CCHECTGCTG
AT CTECLIRCAT THSICHECOTACHIRCET CARITCBECATASTICECERAMEICCEC GPPECGCGIC
A0 2ALGACER\TATMERBCTACER CCROGEBCATIBS GOCHARCRACAr IBABEECCAL 6CCCGGT CATC
CTRAGEICT: TEAATEME(TIrcTARGEMATAHNGEERRTECREICEE ARTMEE¥ICAC CABCACCGTG
CTGIheANGRer @%&%@%&WEI@@JM%M%T C%@GAA%
T%oe%&%% A ST A BT T AR
CGCCCRACCT GGECGTGAAC GCECTGGICG AGECTT CGICCTG
CGATGA ACATCGACGA CAAGGCGAAG AACCTGCGCT TCCAGIGGAC CATCGCCAAG
GCCECERCSRAFEPCEPINCRY IEAPCCECGCC AGCGCCACGC TGAACGCCGA CGTGCGCTAC
CCGCCCCARCGIRUIE TORBRRCTEOISCHSCATG AAGACCCTGG AAGAGCECEC GCAGCAGAAG
AAGCCTGCCCG ACGENEACEB1GMEEEAIL GICACGCGCG GCCECCCGEC CTTCAATGCC
30 GGCGAAGG@G -QQAAG;MQCJCLQGT CGACAAG GCGGTGECCT ACTACAAGGA AGCCEECEEC
GGCACCGACG CGGCCTACGC CGCGECTCTCA
GGCAAGCCAG }%g%(% CCT. G CCGEECTTCG GCTACCACAG CGACAAGECC
GAGTACGTGG \FTCCGCGC CGCCTGTACA TGGCTGCGCG CCTGATCATG
GATCT T éE proteln
35 (2) FRFGIRFAFFRTIBO 198 NOM°5184: (i) SEQUENCE CHARACTERI STI CS:
LENGTH: 666 amino acids (B) TYPE: am no acid 40 (O

STRANIEDNESStetsiysgfe (6) LOPE @G ALk imeala (dly)LeMleEClduELebYRE: protein (Xi)
SEQUENCE DESCRI PTI ON: SEQ | D NO 51: 10 15

Ala Gln Pro Ala Met Ala Glu Val Gln Leu Gln Gln Ser Gly Ala Glu
20 25 30

Leu Val Arg Sexr Gly Ala Ser Val Lys Leu Ser Cys Thr Ala Ser Gly
30 35 40 45

Phe Asn Ile Lys Asp Asn Tyr Met His Trp Val Lys Gln Arg Pro Glu

S0 55 60

Gln Gly Leu Glu Trp Ile Ala Trp Ile Asp Pro Glu Asn Gly Asp Thr

65 70 75 a0
35 Glu Tyr Ala Pro Lys Phe Arg Gly Lys Ala Thr Leu Thr Ala Asp Ser

85 90 95
Ser Ser Asn Thr Ala Tyr Leu His Leu Ser Ser Leu Thr Ser Glu Asp
100 105 110

Thr Ala Val Tyr Tyr Cys His Val Leu Ile Tyr Ala Gly Tyr Leu Ala
40 115 120 125

Met Asp Tyr Trp Gly Gln Gly Thr Ser Val Ala Val Ser Ser Gly Gly

130 135 140

Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gln Ile Val

145 150 155 160
45 Leu Thr Gln Ser Pro Ala Ile Met Ser Ala Ser Pro Gly Glu Lys Val

165 170 175
Thr Ile Thr Cys Ser Ala Ser Ser Ser Val Thr Tyr Met His Trp Phe

240



Met Lys Leu Trp Leu Asn Trp Ile Phe Leu Val Thr Leu Leu Asn Ay 1

45
5 10 15 1le dn Cs Au Val @n Leu An
A n Ser Ggwobksi7gru Leu Val Arg - 88 - 20 PCT/GHY8/01294

30 Ser Gy a Ser Val Lys Leu Ser Cys Thr Ala Ser Gy Phe Asn Ile 35

40 45 Lys Asp Asn Tyr-8#&t Hs Trp Val Lys Gn Arg Pro
GQu dn dy Leu 5 50 55 60
Gu Trplle Ala Trp 11é&%hsp Pro @ u AswsGy Asp Thr GI{FTyr Al a 65

70 Gln Gln Lysyfro Gly Thr Ser Pro Lys Leu8'berP(f 'EVSS%ahrAF;@r g y Lys Al a
Thr Leu Thr Ala AspiSer Ser Ser Asreo85 205 90

95 10 ThasrALken 3ys ske@liHivel Ly Berargerhel gar Fiy s&GerlyCher Asp Thr Al a Val
100 5 210 105 215 110 Far Tyr Cys His Val Leu Ile
Tyr Ala Ay Tyt bedrfl 3eMbuARP 1h¥Msek g Met clu Ala Glu asp ale?Rla

125 Trp Ay Gun Gy Thr Ser \gl, Ala Val Ser z’%grgG ngI ngIy y Serng g
130 135 140 Ser y y
Ay dy Ser d¥ ffe T\'fal%y’f_ecﬁn HP AP ref4Br Tyx Pro Lew’'mz ¥he G}l/“sb 4

155 160 %8P Pro Ala Ile %% Ser Ala Ser?®¥to Ay du Lys
Val Thl‘lq | e TR¥Y THH5Llys Leu Glu Ile Lys Arg|G@ Gln Lys Leu Ile Ser Glu Gy 2(0 Cys
Ser Ala Ser Ser Ser Val2zédhr Tyr Met H #5Trp Phe G n Gw Lys 180

185 Asp Leu Asn H99 HRs aiicdnasTis i8er Pro Lys Leu Trp Ile Tyr Ser Thr
~Ser Asn Leu Ala 195375 280200 205 Ser dy Val
Pro Ala Arg Phe Ser Ay Ser Gy Ser Ay Thr Ser Tyr 25 210

215 220, _Se u,Jhr Ile Ser Arg Met Gu Ala Gu Asp Ala
Al 2 Thrlil')}?) ﬂvlkfo%%tou R SE§ I k&Y ! 230 235

240 Cys A n A'h AFYESE CHPCHERSBES' Leu Thr Phe Ay Ala Ay Thr Lys 245
250 (A) LENEDH: 3p base paigyy Qu lle Lys Arg Ay Ay Ay Ay Ser
Gy Ay Ay Gy Sé# OBE: 2680Qleic acid 265 270 Ay
Ay Ay Ser Gn Lys srrandspedsnsidghe Leu Phe A n Ala Ala Thr 275

280 20 (D) TordB8GY: linear

(ii) MOLECULE TYPE: other nucleic acid
{(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 45:

TCGAGATCAR ACGGGAARCAR AAACTCATCT CAGAAGAAGA TCTGAATCAC CACCATCACC 60
25 ACCATTAATG AG 72

(2) INFORMATION FOR SEQ ID NO: 46:
(i) SEQUENCE CHARACTERISTICS:
(A} LENGTH: 72 base pairs
30 (B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: other nucleic acid
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 46:
35

AATTCTCATT AATGGTGGTG ATGGTGGTGA TTCAGATCTT CTTCTGAGAT GAGTTTTTGT 60
TCCCGTTTGA TC 72

(2) INFORMATION FOR SEQ ID NO: 47:

40 (i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 864 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

45 {ii) MOLECULE TYPE: other nucleic acid

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 47:



ASp
290

315
Thr
Al a
345
Asp
Ile
375
Asn
400

Asn
430
435

460
465
Al a
490
Al a
Phe
520
Al a
Al a
550
Lys
575

Gu d@n Pro Ala Val Ile Lys Thr Leu Qu Lys Leu Val Asn Ile 35

295 300 Gu Thr Ay Thr Ay Asp Al a
Ay la Ala Ay Asn Phe 305 FEr/GB98/01294
W(?gs%ﬁsf‘ 320 Leu Gu Ala Qu Leu Lys Asn Leu Gy Phe Thr Val
Arg Ser Lys 325 33086- 335 40 Ser

Leu Val Val Asn ||l e Val s lle 340
Y LSaanihce Brrrciofag Shengorsey @PYTITRRT RAFTRERC L ERTBE et S H s Mt
Thr \MFGCAGRGE3BEFAACTGCA GCAGCCTEGG GCTGARGIGG TGAAGCCTGG GGCTTCAGTG 36512y Lys Gy
Leu ARGCIGFECTABGRARQITETECORACACYATTCEIAGGCE PCYRSPTACKSCIGEETGAAG 180 370
CAGAGGCCTG GACAAGGEBD Téharcdamr ddayaderen GhgcThémcAlcRTIPCTASP bys Ay Gy
Al a5 \@akrddnera38iancTrean cancanceee AcacBOTG TAGACARATC cTCcAccAcA395 300

- 8RcrachBdt Kl@cddihc Bakdiorl Sitch@brd- YoorehabrhYdrciadidl Angy ASP T)IQL
?’hr @é}\s@sCCT@TGGETACG%;&IQECTATEh%AcHx 556 SCCAAé(QG% TQkedrckee Thr Leu Phe

5 'CHBagrtng GRoREIsTEE PHRBCRTI SRR, SRISSTS ST Asp e Val Leu
GAGCTCTCAC AGTCTQE@@C CTCCCTGGCT GTGTCAGCAG M@G%GT %C@GﬁGqu o flrhq Ser Al a

Asybo (IGGAARTSCH BTFASRATCT EOTARQACTHAGAAGEGAA AGRACTACTT GGCTIGGTLS — 600

Ser @agcAddaeadAbmecigasTd akctf@ancrdatretiaratt ecddarcd@cyracyscaft|m Seweddi s 10

GGGGTCCCTG ATCGCHICRAC AGGCAGTGGA TCTGGGACAG AFTIRACTCT CACCATCAGC 726480 Ala Gy
Al a RiRcfdchicd-BtbaldAbcNabcAtbrat! fackEhad@ hafdrharAarcPebccid&D 780
TTCG?GGA%S%ccﬁA%éT %EBGAlT&HAAV@AGGWQ\QCT-ER'fCT%&GA&@ARGA’LISi OA? Asp Lys

Lys<Asn Leu Arg
€] isﬁﬁAﬁTﬁf‘Cq P%CAK?‘%?%)%MAI a dy dn Vval Ser Asn lle lle 51864
525 Pro Ala Ser Ala Thr Leu Asn Ala Asp Val Arg Tyr

Arg ASh TYFORMRBIPN FOR SEQ ID NO: 48: 535 540 Asp Phe Asp
Al a Met L4y SERvENCE wH@AgTERIGTIABEg Ala G n G n Lys 20 545

(A) LEBGTR: 34 base pairs 560 Lys Leu Pro Qu Al a Asp Val
Vapo! | e Val ThBf ¢ AN geiRr 0 565 570

{C}) STRANDEDNESS: single
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: other nucleic acid
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 48:
25

ARAGCTTGGAA TTCAGTGTGA GGTGCAGCTG CAGC 34

(2) INFORMATICON FOR SEQ ID NO: 49:
(i) SEQUENCE CHARACTERISTICS:
30 (A) LENGTH: 45 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D} TOPOLOGY: linear
{ii) MOLECULE TYPE: other nucleic acid
35 {xi) SEQUENCE DESCRIPTION: SEQ ID NO: 49:

CGCCACCTCC GGAGCCACCA CCGCCCCGTT TGATCTICGAG CTTGG 45

(2) INFORMATION FOR SEQ ID NO: 50:

40 (i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 1998 base pairs
(B) TYPE: nucleic acia
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

45 {(ii) MOLECULE TYPE: other nucleic acid

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 50:



Ala Phe Asn Ala Gy u dy Ay Lys Lys Leu Val

Asp Lys Ala Val 580

585 590 25 Ala Tyr Tyr Lys Gu Ala Ay Gy Thr Leu
dy Vval Gh}b% g Thr 595 600 PCT/GB98/032%% (3 y
Gy Ay Thr p Ala Ala Tyr Ala Ala Leu Ser Ay Lys Pro Val 610

615 620 Ile d'u Ser Leu8tl5l—y Leu Pro Gy Phe Ay Tyr His
Ser Asp S 1o N— 635

640 G U T'%]I'FAWFGTAg'ﬁCTFVéCTgeﬁM’ATT&CH SPBERCTAY Lo TVr - NeT AI ei 0Al a 645
650 GTGCAGCTGC AGCAGEEGISG /GGGAGASHTY F“éG"ﬁE’ECA G‘E‘%ﬁ A 9““)%3 47660

665 35 ( 2CCANECRNVATICCRIRERASHBDARES RESTATATGC (ﬁWG@E@éEREEA@W?ACTE&? STICS: (A
LENGTH: 3hdadsase TRGHGTSGAT B)cCANIRETT GHTICEFASA RTGETGATAC TGAATATGCC
STRANDEDNRSSc19Ed gbeschidec TEICEGRYT ctAaaerunT (dcrycalACERMCEACEYPE:  gPber nucl ei c
acid (i )cpeBfddENCE - taRéARcPEA cASE Qe ddcNPr KRercdPetGANEAfEREG CGACTATGGA
$g1c-cc'z‘é‘§g§ %ﬁé@ %%E%GM%@@?T%GTCGCC[M cadeBccbePGCTCALAA
TOT OCA GO RERAEE BT R T S AR AR R ‘i‘FﬁEATTék%

180 - TRICCACEEST RIS RESC AR AR A PP FE e R AT TR ST TT

ATCCAAGOTISAAGTGTAA ZATACATCACTISERISCFECATRACIRGE R TIATACEIPARESTERGT CTRE? GGACCTCTTA
CTCTCTCAGATTATAGCA 3AECCATCAGTABAICTOGAGRITES FEAPGIICCESIACATTATTAGHE GCCAACATTG
GAGTAGT AAdscaccTerT 3GEcTCEACCRACST CECREIGGAGE BARRANICTATEAGAT CAAAZI GGACTGTGGEC

TGCACCATCFGCCAGCAAA 488612 cFehCactedcdadc Totddrtdrd TéeatEAAEEACENREr BRRBAAATEE G

GAACTG‘CCT TCCGG acct8Ebcld FedlahdA &QJ&I&T@Q&@&Q@A&I@QOMAGTACAGT
@C&A&ﬁé& cace TaQRpREG o ee O CACTACCACA

AACACAAAG?TGQ?WEEACCGG CACSREFRARETRRET® %Fﬁﬁ‘iﬁ&i:&ﬁ“&%"ﬁ 0 GTCACAAAGA
GCTTCAACACT CGREFECABFCIICAAGAR CCTEOGLTTD ATBHFACSSARBACTAAGFN PERSRES AT CTARZETC

CTGTAGACCHTEGBAGAT PAARATCEOSHTAAGRTC
GAGGGOCCGRr AAAGACT GREXEACTET CIRECTCRAG
CGOCAASGEn A EEEA0A Gt E2TACEET 68 EEDRTC

25

30

35

40

45

ARGGSCET GURCLRRCEA PATCETEITEGT CHPROTTGGCAATGT
GGCATTEH CHABGRNGRA FTTCCIAGCEEIIBOTTTCCCCTCT

GCCGACBAMA AGGGCGGCAA CGCGGTCATC 1200
CTGCACACGC TCAAGCTGCT GAAGGAATAC GGCGTGCGCG ACTACGGCAC CATCACCGTG 1260
CTGTTCAACA CCGACGAGGA ABAGGGTTCC TTCGGCTCGC GCGACCTGAT CCAGGARGAA 1320
GCCAAGCTGG CCGACTACGT GCTCTCCTTC GAGCCCACCA GCGCAGGCGA CGAARAACTC 1380
PCGCTGGGCA CCTCGGGCAT CGCCTACGTG CAGGTCCAGA TCACCGGCAA GGCCTCGCAT 1440
GCCGGCGCCG CGCCCGAGCT GGGCGTGAAC GCGCTGGTCG AGGCTTCCGA CCTCGTGCTG 1500
CGCACGATGA ACATCGACGA CAAGGCGAAG AACCTGCGCT TCCAGTGGAC CATCGCCAAG 1560
GCCGGCCAGG TCTCGAACAT CATCCCCGCC AGCGCCACGC TGAACGCCGA CGTGCGCTAC 1620
GCGCGCAACG AGGACTTCGA CGCCGCCATG AAGACGCTGG AAGAGCGCGC GCAGCAGAAG 1680
AAGCTGCCCG AGGCCGACGT GAAGGTGATC GTCACGCGCG GCCGCCCGGC CTTCAATGCC 1740
GGCGAAGGCG GCAAGAAGCT GGTCGACAAG GCGGTGGCCT ACTACAAGGA AGCCGGCGGC 1800
ACGCTGGGCG TGGRAAGAGCG CACCGGCGGC GGCACCGACG CGGCCTACGC CGCGCTCTCA 1860
GGCAAGCCAG TGATCGAGAG CCTGGGCCTG CCGGGCTTCG GCTACCACAG CGACARGGCC 1920
GAGTACGTGG ACATCAGCGC GATTCCGCGC CGCCTGTACA TGGCTGCGCG CCTGATCATG 1980
GATCTGGGCG CCGGCAAG 1998

(2) INFORMATION FOR SEQ ID NO: 51:
(i) SEQUENCE CHARACTERISTICS:

(A) LENGTH: 666 aminc acids
(B) TYPE:
{C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: protein

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 51:

amino acid

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 Ala Glu Leu Val Arg



CGTGAAGGAA GCAGITCCTC TGGAAGCTTC TTGAAGACAA ACAACGICTG TAGCGACCCT

960

TTGCAGGECAG CGGAACCCCC CACCTGECGA CAGGIGCCTC TGCGGECCAAA AGCCACGTGT 1020

15 ATéégﬁ}@géw GCAAAGG CGGCACAACC CCAGTGCCAC GITGTGAGIT Geefrié89s/63i94
1080 TGGCTCT CCTCAAGCGI ATTCAACAAG GGGCTGAAGG ATGCCCAGAA
1140 GGTACCCCAT TGTATGGGAT CTGATCTGGG GOF§GGTGC ACATGCTTTA CATGIGITTA

1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000

CCTACGCCEC @6&.11 Gln Arg Ser

GICGAGGTTA AAAAACGTCT AGGCCCCCCG AACCACGEGG ACGTGGTTTT CCTTTGAAAA
ACACGATGAT AATACCAPGG AGTTGTGGCT #AACTGGATT TTCCHGTAA CACTTTTAAA
20 TGGTAFEEADY PCAF GREURGAYAGESTGRFGEA TRCHEGAECAL YCART FEGTIC AGCCTGGGGEG
TTCTCTGAGA CTCIEBCTGIG CAACTTCT4G GITCACCTTC AGIGATTACT ACATGAACTG

GGT CCCCCA(ps Glop (oA Qon e e T4 £3ECEIRT fKgChrol MAETLIGEHA LACAAAGCTAA
TGHTACACA AGAGAGTACA GIGCAECTGT GAAGGGTCGg, TTCACCATCT CCAGAGATAA

ATCCCAAA TT. GCCACTTA
R A I S T
TCTCACAGTG AGCTCGGCTA GCACCAAGGG ACCAT C TTCCCCCTGG

CAGGAGCACE® TieeEReAEe Sl dcecdectr Factrater BsrcTenARTGAET 2T TCCCCGA
ACCGGTGACG GTGTCGTGGMSACTCAGGOGC TCTEMCCAGC GGOGTGCAEA CCTTCCCGRC.
TGIGCTACAG: FCETHAGEAG! T RACREOSE GACDAGEST CLGREGATBSEGC VECT CCAGCAA

30 CTTCGGCACC CAGAGGTACA CCTGCAACEHE AGATCACAAG COGAGCAACA CCAAGGTGGA

CAAGACAGTT - Go Q5T G G-8GRGT: Gl CRCCREG G TCCCAGAA
GCGCGACAA}}: GTGG G1%(;.‘,(: AGGCA% %:GA% ﬁege G CGEBECOGTGA T'SI;'Q-CAAGACGCT

GEAGAAGCTG CCCCTECEEG
Can Tmﬁpgﬁﬁﬁwm Bl G Eomaroses

35 GGG’ GTGEECGACA ACRPOGTGEG CAAGATENAG GBCOGCGGCG GCAAGAACCT

GCTGCTGATRY TEECACAREG ACHCCETCIN ENTERASIEEI A YT CTESEmA CAGGCCCCGT T

CCGCGT CGAA S GECGACAAGG CAMCGECCC GEGECATCRCC GACGACAAGG 18CGGCAACGC

GGT CATCCTéer GAACEThe MeAEek GHRCAA:  eXAATAGKHLy SVACEKACd TREGCGCACCAT

CACCGIGCCTG TTCAACACCG ¢/aCGAGGAAAA GGGIALCTTC GECTCECEHEs ACCTGATCCA

40 JIOAAGAGLG, ANCCICC0G ACTACHTLE], (IORT (AG O0ACLAGHS CACEOGAOGA

AAAACTCT GCAG GTCCAGATCA
CTCGCATGCC GAACGCG CTGGf@AGG CTTCCGACCT
CGTGCTGCAEE® A%éA’i“‘éA?féAPrfddRc@Rcm S OERAERAETTELAET 8 PASTGGACCAT

CGOCAAGGCC GGCCHREGTCT CGAACATCAY CCCCGCCAGC GREACGCTGA ACGCCGACGT
45 GCCCTACEEYCEEARCEIER ACHTECEACEY €8CENT CAAGHACBCFELARG AGCGCGCGCA
GCRGAAGAAG CRECCCGAGG CCGACHEGAA GGTGATCGT@2MCGCGCGGECC GCCCGECCTT
CAAT CCCG¥e r GRAGHEX3eAs Ak Coiln RLACAAREX w1 SREXSE0T AT TREAAGGAAGC
-91 - £CCCECACG CTCEHAGIGG AAGAGCGCALs CGECGECEEC AGHRACGCEG
Thr Tyr Pro Leu Thr Phe Gly Ala Gly Thr Lys
245 250 255
30 Leu Glu Ile Lys Arg Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly
260 265 270
Gly Gly Gly Ser Gln Lys Arg Asp Asn Val Leu Phe Gln Ala Ala Thr
275 280 285

Asp Glu Gln Pro Ala Val Ile Lys Thr Leu Glu Lys Leu Val Asn Ile
35 290 295 300

Glu Thr Gly Thr Gly Asp Ala Glu Gly Ile Ala Ala Ala Gly Asn Phe

305 310 315 320

Leu Glu Ala Glu Leu Lys Asn Leu Gly Phe Thr Val Thr Arg Ser Lys

325 330 335
40 Ser Ala Gly Leu Val Val Gly Asp Asn Ile Val Gly Lys Ile Lys Gly
340 345 350
Arg Gly Gly Lys Asn Leu Leu Leu Met Ser His Met Asp Thr Val Tyr
355 360 365

Leu Lys Gly Ile Leu Ala Lys Ala Pro Phe Arg Val Glu Gly Asp Lys
45 370 375 380

Ala Tyr Gly Pro Gly Ile Ala Asp Asp Lys Gly Gly Asn Ala Val Ile

385 390 395 400



GCTCTCAGEC AAGCCAGTGA TCGAGAGCCT GGECCTGCCG GECTTCGECT ACCACAGCEA 3120
CAAGGCCGAG TACGTGGACA TCAGCGCGAT TCCAECAECCGC CTGTACATGG CTGCGECECCT 3180

GATCATGGAT. CT. GCAAGTGATA ATCTAGA PCT/GB98/01294 3217
5 (2) INF FOR SEQ ID NO 53: (i) SEQUENCE CHARACTERI STICS: (A
LENGTH: 35 base pairs (B) TYPE:- nucleic ggd 10 (C) STRANDEDNESS:

single (D) TOPOLOGY: linear (ii) MOLECULE TYPE: other nucleic acid (xi)
SEQUENCE DESCRIWPHIsOREr BELYDLIROLeS Fys 130 Rep/reTieA A @CPPARACTA ACTCCATGGT

GACCC 405 380(2) | NFORVATI 8N FOR SEQ I D NO.
54: (i) SEQUENGEI(HARACIERMSPh&Rsn (TAY AsENGHHE1ublyshelyeSqraPlresS O
(B) TYPE: nucleic acidsfd) STRANDEDNESSs single (D) TEROLOGY: |inear (ii)

MOLECULEs TYPEg, 04 as %L 8L E A5 iy (B1h)a1 SEQYENGERESERNRTVANLewSEQ | D NO 54!

25 GCCACGGAT C CGGAGCCACG ,ACCCCCACAA TCCHEGGEGCA CAATTTTCTT
60"

61 (2) | NFORMESH &3¢ ﬁ'bR"§Ec5‘“f SeRA 2 gBY Pgg Clv LYS(Q WEIENEY BHARACTERI STI CS:
(A) LENGTH 94 bA%% pairs (B) TYPE: nucleic acitf%C) STRANDEDNESS: single
(D) TOPOLOGY: s¢i goaflgBla Tyr (Vial GINOEGIPEFRYPE: Clot hesr AuBtefts acid (xild
SEQUENCH) DESCR6PTI ON:  SEQ | D4N® 55: GOCCAGEAG CTTGGCGGIG @&IGGCTCCGG
AGGTGGCGGT AGRGGEGRG: GESGEEd GTRAeu Gly val68:nGAGEGCGACCAARGT&STGI  TCCAGGCAGC
TACC 94040 (2) | NFORMAJY ON FOR SEQ I D

NG 56 (1) SEREL Qﬂfﬂg da;tgﬁekg% {QpdERGT L Bl BASRPBLES (B) TYPE

nucleic acid 500 single . .

15 Arg Phe Gln Trp Thr Ile Ala Lys Ala Gly Gln Val Ser Asn Ile Ile
515 520 525
Pro Ala Ser Ala Thr Leu Asn Ala Asp Val Arg Tyr Ala Arg Asn Glu
530 535 540
Asp Phe Asp Ala Ala Met Lys Thr Leu Glu Glu Arg Ala Gln Gln Lys
20 545 550 555 560
Lys Leu Pro Glu Ala Asp Val Lys Val Ile Val Thr Arg Gly Arg Pro
565 570 575
" Ala Phe Asn Ala Gly Glu Gly Gly Lys Lys Leu Val Asp Lys Ala Val
580 585 590
25 Ala Tyr Tyr Lys Glu Ala Gly Gly Thr Leu Gly Val Glu Glu Arg Thr
595 600 605
Gly Gly Gly Thr Asp Ala Ala Tyr Ala Ala Leu Ser Gly Lys Pro Val
610 615 620
Ile Glu Ser Leu Gly Leu Pro Gly Phe Gly Tyr His Ser Asp Lys Ala
30 625 630 635 640
Glu Tyr Val Asp Ile Ser Ala Ile Pro Arg Arg Leu Tyr Met Ala Ala
645 650 655
Arg Leu Ile Met Asp Leu Gly Ala Gly Lys
660 665
35
{2) INFORMATION FOR SEQ ID NO: 52:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 3217 base pairs
(B) TYPE: nucleic acid
40 (C) STRANDEDNESS: single
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: other nucleic acid
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 52:

45 GAATTCGCCG CCACTATGGA TTTTCAAGTG CAGATTTTCA GCTTCCTGCT AATCAGTGCT 60
TCAGTCATAA TGTCCAGAGG ACAAACTGTT CTCTCCCAGT CTCCAGCAAT CCTGTCTGCA 120
TCTCCAGGGG AGAAGGTCAC AATGACTTGC AGGGCCAGCT CAAGTGTAAC TTACATTCAC 180



(D) TOPOLOGY: linear (ii) MOLECULE TYPE: other nucleic acid -92 - (xi)

SEQUENCE DESCRI PTION: SEQ I D NO 56: ATGIGCGAAT TCAGCAGCAG GITCTTGCCG
TGATCITGCC C 51 5 (2) I NFOR QID

NO 57: (iYOSEBIIBACE CHARACTERI STICS: (A) LENGTH 732 basgp%g?r&gg %@) S%YPE

nucl ei ¢ acid (C) STRANDEDNESS: sSingle 1Qgg. (D TOPOLOGY: |inear

(i1) MOLECULE TYPE: other nucleic acid (ix) FEATURE: (A) NAME/ KEY: CDS (B)

LOCATI ON: 1®TAGGAGC REARGCCAGEXTTICCTRECRIE NI CLSSERITFATIGCRAC MECPARTIRO  F#0

GAATTCCCCE1TCHEER: ATCETEGATCG TATTCAORACAGREY GGAISTA IGEAGCECI TACGI CTTICACA G CRAO

51 Met AsprdrBéactd hedflcofdanadabéorbhe abeiarTiee deeAnchers dacracraaa 360 5

10 20 ATC.AElcAeeT TEbdhcbalde éXE@hA%E¥E'ESEQTéﬂiﬁccaaﬁcfgéétcA@EEAﬁﬂXEcéjr(3 Tee CAG

99 lle §e£;'rd%lr@m§'?r1'cé/&|§giﬂ? éér_r-g&rc y@ﬂéf(ﬁﬁc Ser &hn 15

20 & G AAG GIC
ACA ATG ACCTGRATA ACTTCTATEYC"’@e?Asﬁ?C Aﬁcgmf’? ﬁ_GAAGG§er Pr o Sy A u Lys
Val Thr MNERAT§FRSTA ACTCCCAGGAQGRGTGTCACA GAGCAGGACA GCAAGEACAG CACETACAGC 40 TGO
AGG GCC ASCATEA&CAGFCIGRACACHIRCTRBEAY FACTACS ARG ATARARR - IAAE ARG 660 195

Oys Arg AbBBRGBEACCSEATCIRSECOFatAGTIIGCTY IGTEACBARGASCCTTGMTAG CEIAGAGTEN Ly 571245

50 10 TAATAGGAGC TCGGATOCAG ATCTGAGCTC CTGTAGACGT (BRACIECAATGHHCcGHEETTICC GBE AAA TCC
TGG ATT T%C%Tﬁ%&%MG@ﬁTQFEAGGGCCCGG araccréber Sfhrlierd Y SQEJ Ser Pro
%%STg'EI{r TER: rls&'r:rr yFCTP@GéGT-Eh{'T §@5CT§Q§§HA aAT@éAAGGTC TGTTGAATGT " rer T c
291 Ser GC_}( %E SECTGG%GCTECH ‘gl gr % r Ser yr 80
85 GCAGGCAG CGGA@EC@S ‘E‘?‘CCA t‘ﬁcéx ®BRA GAT CT
GCC ACTISTATRAGARACA CCTGCAARGG CGRGRCABEG CEWGW ‘f"TTETGSE'FT Q‘Fl’g""“éﬁé‘FTG ul%loa A u Asp
Al a Al a THREARRGAGTT\WARTIGCTCT CCTCAAGCGT ATTCAACHAG(SGGCTGAAGG ATGCCCAGAA  1DIB0
GGTACCCCAT TGTATGGGAT CTGATCTGGG GCCTCGGTGC ACATGCTTTA CATGTGTTTA 1200
GTCGAGGTTA AARAACGTCT AGGCCCCCCG AACCACGGGG ACGTGGTTTT CCTTTGAAARA 1260
ACACGATGAT RATACCATGG AGTTGTGGCT GAACTGGATT TTCCTTGTAA CACTTTTARA 1320
20 TGGTATCCAG TGTGAGGTGA AGCTGGTGGA GTCTGGAGGA GGCTTGGTAC AGCCTGGGGG 1380
TTCTCTGAGA CTCTCCTGTG CAACTTCTGG GTTCACCTTC ACTGATTACT ACATGAACTG 1440
GGTCCGCCAG CCTCCAGGAA AGGCACTTGA GTGGTTGGGT TTTATTGGAA ACAAAGCTAA 1500
TGGTTACACA ACAGAGTACA GTGCATCTGT GAAGGGTCGG TTCACCATCT CCAGAGATAA 1560
ATCCCAAAGC ATCCTCTATC TTCAAATGAA CACCCTGAGA GCTGAGGACA GTGCCACTTA 1620
25 TTACTGTACA AGAGATAGGG GGCTACGGTT CTACTTTGAC TACTGGGGCC AAGGCACCAC 1680
TCTCACAGTG AGCTCGGCTA GCACCAAGGG ACCATCGGTC TTCCCCCTGG CCCCCTGCTC 1740
CAGGAGCACC TCCGAGAGCA CAGCCGCCCT GGGCTGCCTG GTCAAGGACT ACTTCCCCGA 1800
ACCGGTGACG GTGTCGTGGA ACTCAGGCGC TCTGACCAGC GGCGTGCACA CCTTCCCGGC 1860
TGTCCTACAG TCCTCAGGAC TCTACTCCCT CAGCAGCGTC GTGACGGTGC CCTCCAGCAA 1920
30 CTTCGGCACC CAGACCTACA CCTGCAACGT AGATCACAAG CCCAGCAACA CCAAGGTGGA 1980
CAAGACAGTT GGCGGTGGTG GCTCTGGTGG TGGCGGTAGC GGTGGCGGGG GTTCCCAGAA 2040
GCGCGACARC GTGCTGTTCC AGGCAGCTAC CGACGAGCAG CCGGCCGTGA TCAAGACGCT 2100
GGAGAAGCTG GTCAACATCG AGACCGGCAC CGGTGACGCC GAGGGCATCG CCGCTGCGGG 2160
CAACTTCCTC GAGGCCGAGC TCARGAACCT CGGCTTCACG GTCACGCGAA GCARGTCGGC 2220
35 CGGCCTGGTG GTGGGCGACA ACATCGTGGG CAAGATCAAG GGCCGCGGCG GCAAGAACCT 2280
GCTGCTGATG TCGCACATGG ACACCGTCTA CCTCAAGGGC ATTCTCGCGA AGGCCCCGTT 2340
CCGCGTCGAA GGCGACAAGG CCTACGGCCC GGGCATCGCC GACGACAAGG GCGGCAACGC 2400
GGTCATCCTG CACACGCTCA AGCTGCTGAA GGAATACGGC GTGCGCGACT ACGGCACCAT 2460
CACCGTGCTG TTCAACACCG ACGAGGAAAA GGGTTCCTTC GGCTCGCGCG ACCTGATCCA 2520
40 GGAAGAAGCC AAGCTGGCCG ACTACGTGCT CTCCTTCGAG CCCACCAGCG CAGGCGACGA 2580
ARAACTCTCG CTGGGCACCT CGGGCATCGC CTACGTGCAG GTCCAGATCA CCGGCARGGC 2640
CTCGCATGCC GGCGCCGCGC CCGAGCTGGG CGTGARCGCG CTGGTCGAGG CTTCCGACCT 2700
CGTGCTGCGC ACGATGAACA TCGACGACAA GGCGAAGAAC CTGCGCTTCC AGTGGACCAT 2760
CGCCAAGGCC GGCCAGGTCT CGAACATCAT CCCCGCCAGC GCCACGCTGA ACGCCGACGT 2820
45 GCGCTACGCG CGCAACGAGG ACTTCGACGC CGCCATGAAG ACGCTGGAAG AGCGCGCGCA 2880
GCAGAAGAAG CTGCCCGAGG CCGACGTGAA GGTGATCGTC ACGCGCGGCC GCCCGGCCTT 2940
CAATGCCGGC GAAGGCGGCA AGAAGCTGGT CGACAAGGCG GTGGCCTACT ACAAGGAAGC 3000



TGC
387
110
GCT
Asp
135
GIC
Al a
AAC
-93
165
ACT
Trp
185
627
195
GCC
Cys
220
720
230
732

CAA CAT TGG AGT AGT AAA CCA CCG ACG TTC GGTI GGA GGEC ACC AAG
Cys An H's Trp Ser Ser Lys Pro Pro Thr Phe Ay Gy Ay Thr Lys 40

115 120 CTG GAA ATC AMyGHS60i36d CGAT
cca BRKHErA ToC ATC TTC CCA 435 Leu Gu lle Lys Arg Al a
Ala Ala Pro Thr Val Ser Il& Phe Pro.dp5 130

140 CCA TCC AGT GAG CAG TTA ACA TCT GGA GGI GCC TCA
GTG FEEECFIAEC CTCCECETCE ARGRESECRS GSFEFCEEFC ARGCARYCHS GCRPCELFCThr 3% Ay Ay
Ser GEICTGRGCCAPSCAGEGA] ZGFAGAGCCT GGGCCTGCCE GGCTTERFCT ACCACAGCGA 3120 155 TTG
AAC TAXGGTREA6 OBCETACGACAGRTEGCAANTCEICCHRAC CIEATAACTAIGCGEOAT 3180 531
- Leudarswedsncrebercdyy cEXaeTdArs Mspadal € Asn Val Lys Trp Lysspie Asp 160
170 GGC AGT GAA CGA CAA AAT GBC GIC CTG AAC AGT TGG
GA'ISCAGGAC 579 Ay Ser Qu Arg Gn Asn Ay Val Leu Asn Ser
Thr Agp IGFORMARION 5FOR SEQ ID NO:135: 180
AGC AAA GACsEBENACECHARACTEREETIAIG AGC AGC ACC CTC ACG TTG ACC AAG
Ser Lys Asp 2@r pshidhru:T¥E bassé s Ser Ser Thr Leu Thr Leu Thr Lys 190

200, A \G TAT GAA CGA CAT AAC AGC TAT ACC TGI_GAG
ACiI'O CAC AAG ;B: ':Y:::ND ¢ ;_7%_19 Asp Gu Tyr Gu Arg Hi's Asn Ser Tyr Thr
Au Ala Thr s TYEPEpRE3S: single 210 215

ACA TCA ACT f@aT KT THETE AAG AGC TTC AAC AGG AAT GAG TGT
Thr Ser Ghr MYHECUEE BYRE: cotfgt nugleig@ci®Phe Asn Arg Asn G u Cys 225
{xi) SEQUENCE E%IRIHIWfM@AI'ﬁ: m:
(2) 1 NFORMATION FOR SEQ ID NO 58: (i) SEQUENCE CHARACTERI STICS: (A)

LENGTHI 5 438nreftaROcat9AMers Acrecareer eacee (B) TYPE: amino acid (D) HOPOLOGY:
linear (ii) MOLECULE TYPE: protein (xi) SEQUENCE DESCRI PTI ON: SEQ I D NO

58:
5
Thr
30

25 Val ll.e Phe Ser Phe Leu Leu Ile Ser Ala Ser 1
NE&’ %pop‘mog‘%é &Q I%‘ Ro: s 15 Val Ile Met Ser Arg Ay dn

Val Leu $by SEQYFVE: FUABPGIERESTICF e 20 25
(A) LENGTH: 61 base pairs
20 (B) TYPE: nucleic acid

(C) STRANDEDNESS: single
{D) TOPOLOGY: linear
(ii) MOLECULE TYPE: other nucleic acid
{xi) SEQUENCE DESCRIPTION: SEQ ID NO: 54:
25
GCCACGGATC CCGCCACCTC CGGAGCCACC ACCGCCACAA TCCCTGGGCA CTAATTTTCTT 60
G 61

(2) INFORMATION FOR SEQ ID NO: 55:

30 (i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 94 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: 55:

GCCCAGGARG CTTGGCGGTG GTGGCTCCGG AGGTGGCGGT AGCGGTGGCG GGGGTTCCCA 60
GARGCGCGAC AACGTGCTGT TCCAGGCAGC TACC 94
40
(2) INFORMATION FOR SEQ ID NO: 56:
{i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 51 base pairs
(B) TYPE: nucleic acid
45 (C) STRANDEDNESS: single
(D) TOPOLOGY: linear
{ii) MOLECULE TYPE: other nucleic acid



Leu Ser Ala Ser Pro Ay Qu Lys Val Thr Met Thr Cys Arg Ala Ser 30

35 40 45 Ser Ser Val Thr Tyr Ile H's
Trp Tyr An Gn Lys Pro Ay Ser Ser 50

60 Pro LYOY¥SI§T b [1e Tyr A a Thr Ser Asn Leu Ala Ser G?EV"F“’ 0%
70 7 -9 80 35 Ala Arg Phe Ser Gly Ser
Gy Ser Ay Thr Ser Tyr Ser Leu Thr Ile §5 90

95 Ser Arg \Makb) GEQPENGEQDEHCRIDRIEN:ABEDR 2% Ho:The: Tyr Tyr Cys G n Hs Trp 100
105 110 Ser Ser Lys Pro Pro Thr Phe Ay Ay Ay Thr Lys
Leu G U lhbgrce¥mrdftaccaceac erredddecs cceeeseeet TeaTcrTeee &20 51 125
Arg Ala Asp Ala Ala Pro Thr Val Ser Ile Phe Pro Pro Ser Ser A u 130

135 ey Thr Ser Ay Ay Ala Ser Val Val Cys Phe
Leu Asr® AZh IBW”&"ZE@N rott o Fond:°L. 150 155

160 45 Tyr P CHUERSH CHARBCIREHSNAT: Lys Trp Lys Ile Asp Ay Ser Qu Arg 165

170 : (A) LENGTHG 78] RagkspricPy Val Leu Asn Ser Trp Thr Asp @ n Asp
Ser Lys Asp Ser (B) TEE:-nugBfic acid 185 190 Thr
Tyr Ser Met Ser S$er sTeanpEDeEssThsingedl Thr Lys Asp Qu Tyr G u 195
200 10 (D) TordRSeYA Gnkli,s Asn Ser Tyr Thr Cys Gu Ala Thr His Lys
Thr Ser Thr (§§f MéLECULE %}& ot r nucleic acid 215 220 Pro lle
Val Lys Ser Phe g u Cys 225 230
235 (2) | NFORMA 1D NO 59 10 (i) SEQUENCE
CHARACTERI STI CS: ‘?’A}‘”ﬁéﬁéT 51974 base pairs (B) TYPE: nucleic acid (O
STRANDEDNESS:  si ()l &OPBIONTERAIRGY: | i near 15 (ii) MOLECULE TYPE: ot her
nucl ei 5 aci dxf] SFOUERZET DIRIERIXTAPN NSBEEAKEY: 5CDS (B) LOCATI ON: 16. . 1956
GAATTCGCCG CCACC ATG GAT TTT CAA GTG CAG ATT TTC AGC TTC CTG CTA 51
Met Asp Phe Gln Val Gln Ile Phe Ser Phe Leu Leu
1 ) 10
20 aTc aGT GCT TCA GTC ATA ATG TCC AGA GGA CAA ACT GTT CTC TCC CAG 99
Ile Ser Ala Ser Val Ile Met Ser Arg Gly Gln Thr Val Leu Ser Gln
15 20 25
TCT CCA GCA ATC CTG TCT GCA TCT CCA GGG GAG AAG GTC ACA ATG ACT 147
Ser Pro Ala Ile Leu Ser Ala Ser Pro Gly Glu Lys Val Thr Met Thr
25 30 35 40
TGC AGG GCC AGC TCA AGT GTA ACT TAC ATT CAC TGG TAC CAG CAG AAG 195
Cys Arg Ala Ser Ser Ser Val Thr Tyr Ile His Trp Tyr Gln Gln Lys
45 50 55 60
CCA GGT TCC TCC CCC ARA TCC TGG ATT TAT GCC ACA TCC AAC CTG GCT 243
30 pro Gly Ser Ser Pro Lys Ser Trp Ile Tyr Ala Thr Ser Asn Leu Ala
65 70 - 75
TCT GGA GTC CCT GCT CGC TTC AGT GGC AGT GGG TCT GGG ACC TCT TAC 291
Ser Gly Val Pro Ala Arg Phe Ser Gly Ser Gly Ser Gly Thr Ser Tyr
80 85 90
35 rct crc ACA ATC AGC AGA GTG GAG GCT GAA GAT GCT GCC ACT TAT TAC 339
Ser Leu Thr Ile Ser Arg Val Glu Ala Glu Asp Ala Ala Thr Tyr Tyr
95 100 105
TGC CAA CAT TGG AGT AGT AAA CCA CCG ACG TTC GGT GGA GGC ACC AAG 387
Cys Gln His Trp Ser Ser Lys Pro Pro Thr Phe Gly Gly Gly Thr Lys
40 110 115 120
CTG GAA ATC AAA CGG GCT GAT GCT GCA CCA ACT GTA TCC ATC TTC CCA 435
Leu Glu Ile Lys Arg Ala Asp Ala Ala Pro Thr Val Ser Ile Phe Pro
125 130 135 140
CCA TCC AGT GAG CAG TTA ACA TCT GGA GGT GCC TCA GTC GTG TGC TTC 483
45 Pro Ser Ser Giu Gln Leu Thr Ser Gly Gly Ala Ser Val Val Cys Phe
145 150 155

TTG AAC AAC TTC TAC CCC AAA GAC ATC RAT GTC AAG TGG AAG ATT GAT 531



(xi) SEQUENCE DESCRI PTION: SEQ ID NGO 59: 20 AAGCTTGCCG CCACC ATG AAG TTG

TGG
Trp
GGT
Leu
20
TGT
Ser
ACC
Phe
50
GGT
Leu
70
ACC
Phe
TCC
Asp
100
AGG
Asp
TAC
Phe
130
CCA
Pro
155
531
165
TCT

CTG AAC TGG ATT TTC CTT GTA ACA 51 Met Lys Leu Trp Leu Asn
Ile ég#zg#syal Thr 1 5 PCT/GB98/01204 A AAT
ATC GAG GIG AAG CTG GIG GAG TCT GGA GEA 99 25 Leu
Asn Ay Ile @n Cs Au Val Lys Leu$mal Qu Ser Ay Ay 15

25 GGC TTG GTA CAG CCT GGG GGTI TCT CTG AGA CTC TCC

GCA AST Aprpsn Phe Tyr Projlyp fgnyIledsvipl &h TP Y& &) Ser Leu Arg Leu
Cys Ala Thr Se¥s930 165 35 170 40 30 GGG TTC
TTC AGT AGATCARAGATNE MTGEARCT G GICACGTCECACT GBT 0BC/AAC 579 195 Ay
Thr e skhrciAssrq Tarth Asar civetalAtén ReP s¥alrrfirgr Gsp dh spr o 45

5 175 60 ;66A AAG GCA CTT GAG TGG TTG
TTT pﬁzﬁ
Gy é?i‘:g eA

35 180
'é’AAGCAA%% %TA%A‘ITGG@E BgC 256 cTC 2283k ls Al a %?‘P Qu Trp
Ser Lys Asp e‘Ag’g Tﬁ%ﬁségeﬁ aetﬁsé% é&éTﬁée‘Aé"F CCA FETMETG AiG GGT CGG TTC

ATC TCC 190 291 T¥¥> Thr Thr A u 9P Ser Ala Ser val Lys Ay Arg
Thr |GRE GRS TAQ(SAA CGA CAT ARC AGC TAT @GC TGT GAG GCC ACT CAC ARG Q0 AGM GAT AAA
CAND AGE ATCYETQuTIG GETAGASe ATG: ANC CACCLCRG: AGA His Lys 339 40 Arg

Lys Ses G n Ser Ile s¢wu Tyr Leu G naiet Asn Thr Lew28rg 95
aca tca act Tca ddeOateCdrGife SACTAChASHEG AT A eI AC TGT AGhHy AGA GAT

eee £55 387, Tyr Tyr Cys Thr Arg
Arg gﬁé‘ el hﬁrsgerlPro Ile gal e‘lysasg léhéb‘%%iggé Aé‘\ %lIrHys 120 45 TTC

TTIS GAC TAC TGG CAA GGC ACC AT CTC ACA GTC zf&C TCA 435
Ty PRETRSETIIY Trp Ay A n Ay Thr Thr Leu Thr Val Ser Ser3325

135 140 -95 - GCC AAA ACG ACA cCcC
TCT QGEC TFATRMATIONCIE SROCIICE®P: GBA TCT GCT 483 Ala Lys Thr Thr
Pro Ser Vaki)TyrquBnae tremaddearddros:Gy Ser Al a 145 150
GCC CAA ACT AACLEkdeuAbEs GLGAGG LTG GGA TGC CTG GIC AAG GBC TAT

5 Aba A n ThrgAsgpeln:Net..Ygl Thr Leu Gy Cys Leu Val Lys Ay Tyr 160
(D) TOQDZ“QGJT? (zg;l' GAG CCA GIG ACA GIG ACC TGG AAC TCT GA
CTG TCC AGC ‘579

{ii) MOLECULE TYPE: protein
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 5B:

25 Met Asp Phe Gln Val Gln Ile Phe Ser Phe Leu Leu Ile Ser Ala Ser

1 5 10 15
Val Ile Met Ser Arg Gly Gln Thr Val Leu Ser Gln Ser Pro Ala Ile

20 25 30
Leu Ser Ala Ser Pro Gly Glu Lys Val Thr Met Thr Cys Arg Ala Ser
30 35 40 45
Ser Ser Val Thr Tyr Ile His Trp Tyxr Gln Gln Lys Pro Gly Ser Ser
50 55 60

Pro Lys Ser Trp Ile Tyr Ala Thr Ser Asn Leu Ala Ser Gly Val Pro
65 70 75 80
35 ala Arg Phe Ser Gly Ser Gly Ser Gly Thr Ser Tyr Ser Leu Thr Ile

85 90 95
Ser Arg Val Glu Ala Glu Asp Ala Ala Thr Tyr Tyr Cys Gln His Trp

100 105 110
Ser Ser Lys Pro Pro Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys
40 115 120 125
Arg Ala Asp Ala Ala Pro Thr Val Ser Ile Phe Pro Pro Ser Ser Glu
130 135 140

Gln Leu Thr Ser Gly Gly Ala Ser Val Val Cys Phe Leu Asn Asn Phe
145 150 155 160
45 Tyr Pro Lys Asp Ile Asn Val Lys Trp Lys Ile Asp Gly Ser Glu Arg

165 170 175
Gln Asn Gly Val Leu Asn Ser Trp Thr Asp Gln Asp Ser Lys Asp Ser



Phe Pro Qu Pro Val Thr Val Thr Trp Asn Ser Ay Ser Leu Ser Ser 175

180 185 10 GGI GIG CAC ACC TTC CCA CCT GIC CTG CAG TCT GAC
CTC TAC ACT CIG 627 Ay Val H's Thr Phe Pro Al a Ser
Asp Leu WP ¥WM8eu 190 195 i/ébd?g%m%ég AGC
TCA GTG ACT GTC CCC TCC AGC ACC TGG CCCgAGC GAG ACC GTC 675 Ser
Ser Ser Val Thr Val Pro Ser Ser Thr Trp Pro Ser Gu Thr Val 15 205

210 180 215 185 220 ACGEOTGC AAC GIT GCC CAC CCG
GCC ACC AGCTACS:ARG SIGSGAChAAEG: AAA Leu Thr Lys Asp23uTiuxr €ps Asn Val Ala His
Pro Ala Ser SengsThr Lys Val AgpolLys Lys 225 205 230

235 ATT GGi{Les A @ mlGEy Gdhu Gol Mok Gdys Tee §deArd#He COC GGT AGC

771 204 1le Yg/ Pro Arg AS%QS Gy Gy Gy y Ser Ay Ay Gy @y Ser 240
-245 250 CAG AAG CGC GAC AAC GIG CTG
TTC CAG EXATtcYat Lys Ser Fhe ayy Arg Asﬁlslu GI y Ser A n Lys Arg Asp Asn Val
Leu Phe &h Ala Ala 2552 260 265 25 ACC
GAC GAG CAG CCG GCC GIG ATC AAG ACG CTG GAG AAG CTG GIC AAC 867
Thr Asp @)uIDGoRMANION AP S¥falipijoe 39%¢s Thr Leu A u Lys Leu Val Asn 270

275 10 (i) SEQUENCE2BOARMSTERIIAGESACC GGC ACC GGT GAC GCC GAG GGC ATC GCC
GCT GCG GGC AAC (a) reveri: 1935%akb&addl Thr Ay Thr Ay Asp Ala Gu Qy lle
Ala Ala Ala Ay Ney30: 28Rleic acid 290 295

300 TTC CTC GAG §§I§é§&%E G AAQ;A%C CTC GGC TTC ACG GIC ACG CGA ACC

963 Phe Leu GQu eu Ly REn Leu Gy Phe Thr Val Thr Arg Ser 305
310 (D) TOPQUASYNAENAEG GOC GEC CTG GTG GTG GGC GAC AAC ATC GTIG
GGC AAZ ATC (NAQMOLECULE TYPE] Gther3muqleic sgid Ala Gy Leu Val Val Gy Asp Asn

Il e Val dy (ixsFRATERA:yS 320 325 330 GCGC
CCC GGC GGC AAG MAGHUEEECT@PETG ATG TCG CAC ATG GAC ACC GIC 1059
Gy Arg Ay Ay taysLobatrokels.lBidgsleu Met Ser His Met Asp Thr Val 335

340 (xi)_seouence3tRcflrTAC GECAMG SC ATT CTC GOG AAG GCC OCG TTC CGC
GIC GGC GAC 1107 Tyr Leu Lys (Hy Ile Leu Ala Lys Ala Pro Phe
Arg Val du dy Asp 350 360 AAG GCC
TAC GGC &féTEi% /EFECCGK‘:?? EXCTEACCALE é@f:Té‘E;éTwcc%é €l inth 31 1155 Lys
Ala Tyr Gy Pro dy |MeF AY%L?&H’:FA%“ By% Tep Fled Bre ASht Ria™Fal 45 365

370 375 380 AT@OCTG CAC ACG CTC AAG CTG
CTG AAG GMATTRABGATGEr GTGO@@@G@#@GTG&@ AaG cTG G6T¢ QB0Bc benr beu His Tr Leu Lys
Leu Le26 Lys n&d Usd iy Gy c¥alcyArqQuA&p th¥lLeu Val Glu Ser Gly Gly

15 20 25
GGC TTG GTA CAG CCT GGG GGT TCT CTG AGA CTC TCC TGT GCA ACT TCT 147
Gly Leu Val Gln Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala Thr Ser
30 35 40
30 GceG TTC ACC TTC ACT GAT TAC TAC ATG AAC TGG GTC CGC CAG CCT CCA 195
Gly Phe Thf Phe Thr Asp Tyr Tyr Met Asn Trp Val Arg Gln Pro Pro
45 50 55 60
GGA AAG GCA CTT GAG TGG TTG GGT TTT ATT GGA AAC AAA GCT AAT GGT 243
Gly Lys Ala Leu Glu Trp Leu Gly Phe 1Ile Gly Asn Lys Ala Asn Gly
35 65 70 75
TAC ACA ACA GAG TAC AGT GCA TCT GTG AAG GGT CGG TTC ACC ATC TCC 291
Tyr Thr Thr Glu Tyr Ser Ala Ser Val Lys Gly Arg Phe Thr Ile Ser
80 85 90
AGA GAT AAA TCC CAA AGC ATC CTC TAT CTT CAA ATG AAC ACC CTG AGA 339
40 Arg Asp Lys Ser Gln Ser Ile Leu Tyr Leu Gln Met Asn Thr Leu Arg
95 100 105
GCT GAG GAC AGT GCC ACT TAT TAC TGT ACA AGA GAT AGG GGG CTA CGG 387
Ala Glu Asp Ser Ala Thr Tyr Tyr Cys Thr Arg Asp Arg Gly Leu Arg
110 115 120
45 TTC TAC TTT GAC TAC TGG GGC CAA GGC ACC ACT CTC ACA GTC TCC TCA 435

Phe Tyr Phe Asp Tyr Trp Gly Gln Gly Thr Thr Leu Thr Val Ser Ser
125 130 135 140



- 96 - 385 390 395 GGC ACC ATC ACC GIG
CTG TTC AAC ACC GAC GAG GAA AAG GGT TCC TTC 1251 dy Thr Ile Thr
Val &Bﬁg@@&hr Asp Gu GQu Lys Gy Ser Phe 400 PCT/GB98/01294 405
410 5 GAC CTG ATC CAG GAA GAA GCC AAG CTG GCC GAC TAC GIG
1299 Ay Ser Arg Asp Leu Ile @n Qu G.gsAla Lys Leu Ala Asp Tyr Val 415
420 425 CTC TCC TTC GAG CCC ACC AGC GCA GGC GAC GAA AAA
CTC TCG EFAREFCE Ach ccc cey 3a% 6Fe FASHCA BT KLU BrFATHT €& Ala ¥y Asp G u
Lys Leu Kar L}(_se'ahrgl‘ly rp Pro Sgn(yal Tyr Pro Leu Ala Pro GlygSer Ala 440
ACC TCG GGC ATC GCC THAC GTIG CAG GICiapnC ATC ACC GCABAG CCC TCG

1395 ThredsecarChgr hicetédd ard prc ¥at ok reciatccAse driceaaBheccGrar Lys Az Ser 445

450 5 Ala Gln Thr Asn 84155et Val Thr Leu Gly Cys ﬁla@oila@pﬂ;(@i@ﬁm GCC GCG CCC GAG
CTGGGCGTGAAC CTG GIC GAG 1443,,15 Hs Ala Ay Ala Ala

Pro Gu V 470

475 ToC CACS %Té‘%?’é é@r‘g % ﬁ%@fiﬁ“gﬁ%dﬁ% d%g CRE KA aoe As®AAC

1491 SerPRsHrALEWP ¥4 VR4 AYY TR TWRtPSASTEIf& K& Leﬂsfﬁ‘Lﬁ%‘ Ala Lys Asn 480
485 175 490 20 CH& CGC TTC AAC TH& ACC ATC GCC AAG GCC GGC AAC
GTC T30 #ACSTRTCAC ACC TTC CCH 5GP Gre(FTArQGPHRE GRENCTEr PACTAGT €1 Al a 7s Ala Gy
Asn Val &ear vflsnid Ier 406 Pro Ala Val Leu Gln SerSXMp Leu Tyr Thr Leu 505 ATC CCC
GCC AGC GCGLACG CTG AAC GCEsGAC GTG CGC TAGoGOG CGC AAC 1587 Ile

Pro Ala ger x& 3calBtc hey G@@'&C@"ﬁc%@ lx\éalTG'ér&CTNdb AlPak GrSN 255 510

515 ACG CTG GAA GAG
oo el val T rQajfgé%CéA e q'heghré’c%s% X & uAﬁAf/?e Lys Thr Leu Qu

GuAr AN Adn dn 5252 15530 535

540 AAG HAGTeSTERULET GRECrOCCEACC BFE ARBACSTRBCATTE BBFCMSCBMOGC G23CGEC

1683 30 EysCysygsh gl Rip HG FralPda Aep Séal THrykys\dl AdpelMakysThr Arg Gy Arg 545
550 2855 CCG GCC TTC38AT GCC GGC GAZssEEC GGEC AAG AAG CTG
GTC GAC AAGefdCtce ace Gar Teil 633 Bk e ddcPhe Ancd éscChyr Sl Ay Hiy Lys Lys

Leu Valg fapvlysrfhdg 2 STo% 570 35 GIG
aoC TaQ P ma s §lpCécac ecol YocXoicK 200 o g%f&ser 1779

4
val Ala IgT chy GGGL%ET CI‘;‘L’:CIS'I Cﬁ\é ai\A(g C\éC GA% AL%rGTIE;eCl:JTGqI"PI CaAG GCA léICG u Argl
Gly Gly Gly Gly Ser Gln Lys Arg Asp Asn Val Leu Phe Gln Ala Ala
255 260 265
25 Acc GAC GAG CAG CCG GCC GTG ATC AAG ACG CTG GAG AAG CTG GTC AAC 867
Thr Asp Glu Gln Pro Ala Val Ile Lys Thr Leu Glu Lys Leu Val Asn
270 275 280
ATC GAG ACC GGC ACC GGT GAC GCC GAG GGC ATC GCC GCT GCG GGC AAC 915
Ile Glu Thr Gly Thr Gly Asp Ala Glu Gly Ile Ala Ala Ala Gly Asn
30 285 290 295 300
TTC CTC GAG GCC GAG CTC ARG AAC CTC GGC TTC ACG GTC ACG CGA AGC 963
Phe Leu Glu Ala Glu Leu Lys Asn Leu Gly Phe Thr Val Thr Arg Ser
305 310 315
ARG TCG GCC GGC CIG GTG GTG GGC GAC AAC ATC GTG GGC AAG ATC BMAG 1011
35 Lys Ser Ala Gly Leu Val Val Gly Asp Asn Ile Val Gly Lys Ile Lys
320 325 330
GGC CGC GGC GGC AAG AAC CTG CTG CTG ATG TCG CAC ATG GAC ACC GTC 1059
Gly Arg Gly Gly Lys Asn Leu Leu Leu Met Ser His Met Asp Thr Val
335 340 345
40 Tac ctc aaG GGC ATT CTC GCG AAG GCC CCG TTC CGC GTC GAA GGC GAC 1107
Tyr Leu Lys Gly Ile Leu Ala Lys Ala Pro Phe Arg Val Glu Gly Asp
350 355 360
AAG GCC TAC GGC CCG GGC ATC GCC GAC GAC BAG GGC GGC AAC GCG GTC 1155
Lys Ala Tyr Gly Pro Gly Ile Ala Asp Asp Lys Gly Gly Asn Ala Val
45 365 370 375 380
ATC CTG CAC ACG CTC AAG CTG CTG AAG GAA TAC GGC GTG CGC GAC TAC 1203

Ile Leu His Thr Leu Lys Leu Leu Lys Glu Tyr Gly Val Arg Asp Tyrx



575 580 585 ACC GGEC GGC GEC ACC GAC CCG
GCC TAC GCC GCG CTC TCA GEC AAG CCA 1827 Thr Ay Ay Ay Thr Asp
Ala Ala Tyr Ala Ala Leu Ser Ay Lys Pro 40 590 95
600 Gro WASSIHFAGE CTG OoC CTh Ghe GG T1C GaC TAC cac AGSTSRISU®

1875 Val Ile Qu Ser Leu Ay Leu Pro G3§6Phe Gy Tyr His Ser Asp Lys 605
610 615 620 GCC GAG TAC GIG GAC ATC ACGC
GCG ATT CCG CGC CGC @d15 TAC ATG GCT 390 1923 4%9%Ala A u Tyr Val Asp

Il e Ser étxnadd ardhcc &8¢ cis @i abic Rt detcndl @nbs cer Tcc TTC 1251 630

635 GG §Criel %A?Fﬁ Mﬁ&%n@l&@@@a@ﬁéﬁ&&ﬁ@ JQAEAASMT TCCTCGAG
1974 - 97 Ala A Leu Ile Met Leu Ay Ala,{dy Lys 640

045 (2 Tl AL o NEER0 SEQUENCE
( ) %gtg ERIQI%FSA oy v Ggﬁﬁ% am%?s gclg) ’gf:lY)F?I\:C am no Aeld (D)
TCPO_OGYGlYI Pre&Fd Ffr FeMELECLR B9 R Algr et st Al AsP TY%V§ SEQUENCE

DESCRI PTION: SE& I D NO- 60: MROLys Leu Trp L&% Asn Trp Il e Phe Leu Val Thr

Leu Leu #sNTE PTd GAG CCC ACC AGC GCA GGC GAC GAA AAA CTC TCG CTG G€C 1347
15 Il e Guéu 6¥s phd d1¥/@ko ltys skeiVadiyAsy Sarnyd yeuGer Rweleu Val G n 15
20 10 430 25 435 4430 Pro Ay Ay Ser Leu Arg Leu

Ser Cys QbapdheSakc Gy thO&rd a1 AR arc GG GGC_PAG GCC TG 40

139
45 Th Lys Al L 50

o T AR B el Bl A e R e A S e e
Tyr Thr th Qu 65 70 75

80 Tyr SET BfFG Qe ECY/ELC [CPS GBF \CTArGFCHTE “Hﬁ’r Gqq ETESEFC By G%p Ly348er 85
90 15 His Ala Gly Ala Al9Fr&icauSen dliyevaleasnTiia Leuv4qd AldvBla Asn Thr Leu Arg
Ala Qu Asp Ser 25 465 100 470 475 105

110 Al a T&¢ cdylerd ¥ie @S cEBactracASR Aicdedd dad-gab Scgaithaadyr PhgsAsp 115
120 Ser Asp Leu Val te&J%ég Thr Met Asn Ile Asp Asp Lys Ala Lys Asn
480 485 490
20 cTG cGC TTC AAC TGG ACC ATC GCC AAG GCC GGC AAC GTC TCG AAC ATC 1539
Leu Arg Phe Asn Trp Thr Ile Ala Lys Ala Gly Asn Val Ser Asn Ile
495 500 505
ATC CCC GCC AGC GCC ACG CTG AAC GCC GAC GTG CGC TAC GCG CGC AAC 1587
Ile Pro Ala Ser Ala Thr Leu Asn Ala Asp Val Arg Tyr Ala Arg Asn
25 510 515 520
GAG GAC TTC GAC GCC GCC ATG AAG ACG CTG GAA GAG CGC GCG CAG CAG 1635
Glu Asp Phe Asp Ala Ala Met Lys Thr Leu Glu Glu Arg Ala Gln Gln
525 530 535 540
AAG AAG CTG CCC GAG GCC GAC GTG AAG GTG ATC GTC ACG CGC GGC CGC 1683
30 Lys Lys Leu Pro Glu Ala Asp Val Lys Val Ile Val Thr Arg Gly Arg
545 550 555
CCG GCC TTC AAT GCC GGC GAA GGC GGC ARG AAG CTG GTC GAC AAG GCG 1731
Pro Ala Phe Asn Ala Gly Glu Gly Gly Lys Lys Leu Val Asp Lys Ala
560 565 570
35 TG Gcec TAC TAC AAG GAA GCC GGC GGC ACG CTG GGC GTG GAA GAG CGC 1779
Val Ala Tyr Tyr Lys Glu Ala Gly Gly Thr Leu Gly Val Glu Glu Arg
575 580 585
ACC GGC GGC GGC ACC GAC GCG GCC TAC GCC GCG CTC TCA GGC AAG CCA 1827
Thr Gly Gly Gly Thr Asp Ala Ala Tyr Ala Ala Leu Ser Gly Lys Pro
40 590 595 600
GTG ATC GAG AGC CTG GGC CTG CCG GGC TTC GGC TAC CAC AGC GAC ARG 1875
Val Ile Glu Ser Leu Gly Leu Pro Gly Phe Gly Tyr His Ser Asp Lys
605 610 615 620
GCC GAG TAC GTG GAC ATC AGC GCG ATT CCG CGC CGC CTG TAC ATG GCT 1923
45 ala Glu Tyr Val Asp Ile Ser Ala Ile Pro Arg Arg Leu Tyr Met Ala
625 630 635
GCG CGC CTG ATC ATG GAT CTG GGC GCC GGC AAG TGATAAGAAT TCCTCGAG 1974



Tyr
135
Al a
160
170
Ay
190
200
Thr
Pro
230
Ay
255
260
du
285
290
Thr
315
Ay
Leu
345
Lys
Pro
375
Ay
400
410

Trp Ay An Gy Thr Thr Leu Thr Val Ser Ser Ala Lys Thr Thr 130
140 30 Pro Pro Ser Val Tyr Pro Leu Ala Pro Ay Ser

Al a n n 145 150 PCT/GBYS01294
Ser %&98}};98ﬁr Leu Ay Cys Leu Val Lys Ay Tyr Phe Pro Au Pro 165

175 Val .Thr Val J&f.Trp Asn Ser Gy Ser Leu Ser Ser
Val His Thr 35 180 185
Phe ARp @irg| lgu\ide Mes Asgl bpuSEyy AspShedyslyr Thr Leu Ser Ser Ser Val 195
640 205 Thr Vab4¥ro Ser Ser Thr Trp Pro Ser A u Thr Val
Cys Asn Val 210 215 220 40 Ala H's
Al a @privdemaTion dokSsegatp AsPsbys Lys Ile Val Pro Arg 225
(i) SEQUENCEzé-é.RACTERISTICS 240 Asp Cys 4 YOG y Ay Gy Ser

5
Gy Ay dy Se 245
Ser Gn Lys‘ili’m%.M %na%%/ Ece%isPhe Gn Ala Ala Thr Asp Gu Gn 45

]
Pred Fogyno acid 270 Pro Ala Val Ile Lys Thr Leu
Lys Leu Val (PsAORLEeY Hingpr Gy 275 280

- 98- LThMOBPLAGPPEAl pro&Rin Gy Ile Ala Ala Ala Ay Asn Phe Leu Gu Al a
10 (xi) SEQUENCE DBECRIPTION: sEQ ID No: 60: 300 G u Leu Lys Asn Leu @y Phe
Val Thr Arg Ser Lys Ser Ala dy 305 310

Met Lys Leu Tr Leusng\ gra-?i‘le yﬁé Ly@‘lVagTXr &%Q L’%ﬁnAslnl @. val G y Lys I'le Lys
Arg y 1§ 335 Lys Asn Leu

Leu t Se H| NEt Asp Thr_ Val r Leu L
Tl GIn Gys S1a valskyg ?‘T“ev"l‘_]eﬁl%lsé Sy% CAY é’xibrlt?uﬁf?é A" val Qu Ay Asp

Al3 Tyr Gy 130 355 25 3860 365
Ay HrbeSlX Gy Sy WepAigybeuGSsr Cyy AlsThAISar \Fal HheeThreRheHi s Thr 370
35 380 Leu 4ys Leu Leu Lys4&du Tyr Ay Val Arg Asp Tyr
Thr dnk-ensphfyr385 Met Asn Trp val Arg G18 %o Pro Gly Lys Ala Leu 395
15 Val Llgu Phe Asn Thr Asp Gu GQu Lysgdy Ser Phe Ay Ser Arg Asp 405
20 ciu Trp Leu Gly Phe 25% Gly Asn Lys Ala Asn Gly Tyr Thr Thr Glu
65 75 80
Tyr Ser Ala Ser Val Lys Gly Arg Phe Thr Ile Ser Arg Asp Lys Serxr
85 90 95
Gln Ser Ile Leu Tyr Leu Gln Met Asn Thr Leu Arg Ala Glu Asp Ser
25 100 105 110
Ala Thr Tyr Tyr Cys Thr Arg Asp Arg Gly Leu Arg Phe Tyr Phe Asp
115 120 125
Tyr Txp Gly Gln Gly Thr Thr Leu Thx Val Ser Sexr Ala Lys Thxr Thr
130 135 140
30 Pro Pro Ser val Tyxr Pro Leu Ala Pro Gly Ser Ala Ala Gln Thr Asn
145 150 155 160
Ser Met Val Thr Leu Gly Cys Leu Val Lys Gly Tyr Phe Pro Glu Pro
165 170 175
Val Thr val Th; Trp Asn Ser Gly Ser Leu Ser Ser Gly Val His Thr
35 180 185 190
Phe Pro Ala Val Leu Gln Ser Asp Leu Tyr Thr Leu Ser Ser Ser Val
195 200 205
Thr Val Pro Ser Ser Thr Trp Pro Sexr Glu Thr Val Thr Cys Asn Val
210 215 220
40 Ala His Pro Ala Ser Ser Thr Lys Val Asp Lys Lys Ile Val Pro Arg
225 230 235 240
Asp Cys Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly
245 250 255
Ser Gln Lys Arg Asp Asn Val Leu Phe Gin Ala Ala Thr Asp Glu Gln
45 260 265 270
Pro Ala Val Ile Lys Thr Leu Glu Lys Leu Val Asn Ile Glu Thr Gly
275 280 285



Leu
425
Thr
Al a
455
Ser
480
490
Ile
Asn
520
Lys
Val
550
Lys
575
585
Val
Leu
615
Al a
640 4

Ile An GQu Gu Ala Lys Leu Ala Asp Tyr Val Leu Ser Phe G u 420
430 Pro Thr Ser Ala Gy Asp Qu Lys Leu Ser Leu Gy
Ser 0 435 440 PCT/GBY98/01294 445
Tyr @"?‘9%&8{_/& Asn Ile Thr Ay Lys Ala Ser Hs Ala Ay Al a 450 :
460 Ala Pro Gu LegsGly Val Asn Al a Leu VaI Au Al a
Asp Leu Val 465

25 L&HT &MY PPRAIRET AR Fee Nﬂsbl%éba Eiz% Axp Eh¢ J&u RSP Aau Arg Phe Asn 485

290 495 T49% Thr Ile Ala B¢ Ala Ay Asn Val Ser Asn Ille
Pro Alw ISerLys(3n Leu Gly Phe Thr val Thf)Brg Ser Lys Ser Ala Gly 510 Ala Thr Leu
Ala Asp Val Arg Tyr #Alba Arg Asn G usfsp Phe Asp 30 320 515
5 Leu val val Gly aspZnAtia MhidgMetyd ¥Se THE strueruy @y Arg Ala Gn dn
Lys Leu Pro 530 325 3939 35 540 Au Ala Asp
Lys \{.ys Asn eu euT]r|r S‘étgs MlSA[dg: Esp Tﬁ\rI %gg%yﬁé.emlgs %1§ Qdu d y a y Lys
Leu Val Asp Ly¥%Ala val Ala T9#® Tyr 565 570
Lys CH] H&Pd‘lGl ys @iy Bmqr Pheedradiayt it G dselys Alg TYRS2 8y Ay Ay 580
355 590 Thr 2 Ala Ala Tyr 38fa Ala Leu Ser Gy Lys Pro
Il e Grb Serri4Cnla Asp Asp LyxO8ly Gly Asn Ala Val Ile Le@(fls Thr 605

Ay Leu#wo Gy Phe dysseyr H's Ser Aspsdys Ala Au Tyr Val 610

gy e 628" . £ oAng Leu Tyr Met Al
Ar g L3%H Iiyl eL 621,5 Lﬁ2&l Aﬁﬁ biﬁvgﬁ\6§&\§p ITL;E GE)§ qhé\rﬁ A.lrhg eg yr a

A gene construct

3% g % o a
encodi fllg/evélcltfpl a’?sﬁe%lr @’pn%]i%FV}/éﬁstj Y et §P%IG6§(§G§ Aﬁ?o‘H’Pug activating

enzyne for use as a ntdicanent in a #&%malian host virein the gene
const r uctlepsllieafabile @fu Bhepkwsbengla her et [Vai drgdser e rfdcety and
het er ol ogous prodr4eg activating eazyne as 5 a conpagate within a cell in

t he

manmedrb ahr st alanch YWy @lu Ly €e @84 WgRlcey iThr ek et elet 0 | eave the cell

t hereapper for gelective |ocal ygation at a celgdyssurface anti gen recogni sed
by the CeﬂlL Tyr Val Gln Val Asn Ile Thr Gly Lys Ala Ser His Ala Gly Ala

450 455 460
Ala Pro Glu Leu Gly Val Asn Ala Leu Val Glu Ala Ser Asp Leu Val
465 470 475 480
25 Leu Arg Thr Met Asn Ile Asp Asp Lys Ala Lys Asn Leu Arg Phe Asn
485 490 495
Trp Thr Ile Ala Lys Ala Gly Asn Val Ser Asn Ile Ile Pro Ala Ser
500 505 510
Ala Thr Leu Asn Ala Asp Val Arg Tyr Ala Arg Asn Glu Asp Phe Asp
30 515 520 525
Ala Ala Met Lys Thr Leu Glu Glu Arg Ala Gln Gln Lys Lys Leu Pro
530 535 540
Glu Ala Asp Val Lys Val Ile Val Thr Arg Gly Arg Prxo Ala Phe Asn
545 550 555 560
35 ala Gly Glu Gly Gly Lys Lys Leu Val Asp Lys Ala Val Ala Tyr Tyr
565 570 575
Lys Glu Ala Gly Gly Thr Leu Gly Val Glu Glu Arg Thr Gly Gly Gly
580 585 590
Thr Asp Ala Ala Tyr Ala Ala Leu Ser Gly Lys Pro Val Ile Glu Ser
40 595 600 605
Leu Gly Leu Pro Gly Phe Gly Tyr His Ser Asp Lys Ala Glu Tyr Val
610 615 620
Asp Ile Ser Ala Ile Pro Arg Arg Leu Tyr Met Ala Ala Arg Leu Ile
625 630 635 640
45 Met Asp Leu Gly Ala Gly Lys
645



targeting noiety. 2 . A gene.construct for use as a nedi canent according

to claiml1l whereint f i noiety is an anti body. 10 3 A gene
const r uctwdos/s1738e asI @ng "j!@ﬁ@ﬁj'ﬂ ording to claim2 wheRGTAGBISO12Mt | body
is an anti-CEA antib L s ant®body A5B7 or 806.077 antibody. 4

A gene construct for use as a nmedi canent according to any preceding claim
wher ei n ChAIMSer ol ogous prodrug activating enzyne is a carboxypeptidase. 5

A gene constryct for use as a, nedi canent,k according to claim4 wherein the
15 car bokypep sfa'gé:opwwo%msacéiiww@sdewfyrﬁ%tah%mﬁ&@uag@%di cament

accor di nged\Reifil gﬁ@n% {g?%gwa HiQickrent Dxafm[arﬂﬁxﬂlﬁq HoS! WRERH #E iggﬁé/ &9&&%?!2% on

sites so as to revent or reduce glycosyl atl on on expressi on n mamua
cells. 7capable%fgﬁp&sﬁﬁgﬂiddﬂlttaxfg@ﬁn%&ﬁ)i&? ad Metbrslageu prodaradtingtingOergihe@s e
of claims 5-6 in which 20 the antibody-enzyne CPG2 conjugate is a fusion
protei P RROWMEXR within a gel insthe snammalian Bostigad wherainthe eonjrigatais disected dajeave

t hr ough e v r.d1aht .chain.thereof er dinrerisation,of the
encodea B el IRt i srae Buchutalipmaie s 8% ApiBEh e Renfi By dhe R,
domai n ogurkdtiag miety. A gene construct for use as a medi cament according to
claim7 wherein the fusion 25 protein is formed through linking a

C-term néds of Asgengreoniiouny fdFaise he anyeditemnent accardingyto chaimi Inarberein the Cellz2

nol ecul e_to form.a Fab- CPC%qu%\{lnereby two Fab- CP&Q2 nol ecul es when expressed
di meri se AEFHBJROEHES 2pFMBNGY 4 (Fab- CPG2) 2 conjugate. 9 A gene

car boxipept | d4E e eoarEE R AP RS h RBRIRiR doodRaingd Hlebp o TR o ity is
[ A248S, Gam iftj-0F8 KitiddR.selected fidd antiidly ASB7 ge806.09Nantibaly. f or use as a

medi cament according'to any preceding claimconprising a transcriptional
regul at ofty seduBHECORFUch i3IS a5 aaredicamentaceardimg do any. preceding slaimemheroini ch

conpri se ' ' .0_con | expression of. the gene construct. 11
A gene c?ﬁ?ﬁ%@@%b‘g‘c’rSggg}eu%}schgatﬁ%%'{émfn e%_&??‘éf???gldfa%e'c! aim 10 in which the
5 transchi pti engénelcddisthith SirYise QS H PETCHRETR b SR8ing 16 efhiFwhMeirtie CONt 1 Ol
el ement regul ated by presence of tetracycline or "ecdysone. 12 A gene

const rliccarbexyneptidase inCRE: canent according to claim 10 or 11 wherein the-
pronoter .is dependent on.cell type apd is selected fromthe followy
promoter: ca $‘?{}§§H{}§W?‘B’ %ﬁﬁggéﬁg‘ﬁ@%@ a&?%ﬁ’é‘gft‘bé[agﬁr%‘t" ?"ﬁ“’(‘h?g)?:@z has
tyrosi ne : | 148 sREEL: rg@g@ . S i :
e%ol ase; ﬂ?ﬁ?ﬁl&%‘ﬁd& idts)?%né@isdi [0 pArsotE) I n; Bﬁ%laRl%g %eg%?éc- érﬁgg& nggeésmn

N-nyc. 13 mammajieneellonstruct for use as a nedi canent according to any

pr ecedi ng claimwhich is . . . . .
A gene construct for use as a medicament according to any one of claims 5-6 in which

20 the antibody-enzyme CPG2 conjugate is a fusion protein in which the enzyme is fused to the
C terminus of the antibody through the heavy or light chain thereof whereby dimerisation of
the encoded conjugate when expressed can take place through a dimerisation domain on
CPG2.

8 A gene construct for use as a medicament according to claim 7 wherein the fusion

25 protein is formed through linking a C-terminus of an antibody Fab heavy chain to an N-
terminus of a CPG2 molecule to form a Fab-CPG2 whereby two Fab-CPG2 molecules when
expressed dimerise th{ough CPG2 to form a (Fab-CPG2), conjugate.

9 A gene construct for use as a medicament according to claim 4 wherein the
carboxypeptidase is selected from [D253KJHCPB, [G251T,D253K]JHCPB or

30 [A248S,G251T,D253K]HCPB.



packaged within an adenovirus for delivery to the mammali an host. 14 Use
of a gene construct“ﬂﬂlﬁmlilmgllﬂ;um y one of clains 1-12 for manufacture of
a 15 medwb I,7for n a manmal i an host. 1%cr/GRegmabehed t wo
componen 2%;3}6% desi gried “f of u¥e i n a .nEgnml i an host in which the
conponents conprise: (i) a first conponent that conprises a gene

construgly as Aebhdeshstrilcdyu ac’&xe@i'c&hﬁﬁ atedrdingtd ang Preceding(dldin @ Second

conmponent that “conprises a progrug whi ch can be converted into a cytotoxic
drug by cohmprisitiger warsgriptiorah reguiatenycseqeshck whidhecdmprises 8 prpootenand 4 6ontrol A
mat ched two conponent system according to claim15 in which: the first

conponerflemaentpyhichcomprtes @ sepelfuswitch ReoREPLSXPression I§? heganE cepFICtang t he

25 phendiybarbaest TR fof uafesitinEliophPl fkbifingo Ml ZmuARIgE Y ) 20 101
phenoxy Qiﬂhbﬂibd&mhe@hlatcﬁms&f@g%xﬁ&i&s @i geaétinswilehdontrdbelement regulated by

N-(4-[N, N-bi s(2- chloroethy %{ m no] - phenoxycar bonyl )-L-glutam c acid or a
phar mac eueseses oftetiaesshng or ecdysone. t her eof . 17 Use of a matched two

Co o Y oAb o8 vt Bt Bl i AP T Whapivte- o ©
promoter is dependent on cell type and is selected from the following promoters:
carcinoembryonic antigen (CEA); alpha-foetoprotein (AFP); tyrosine hydroxylase; choline

10 acetyl transferase; neurone specific enolase; insulin; glial fibro acidic protein; HER-2/neu; c-
erbB2; and N-myc.
13 A gene construct for use as a medicament according to any preceding claim which is
packaged within an adenovirus for delivery to the mammalian host.
14 Use of a gene construct as defined in any one of claims 1-12 for manufacture of a
15 medicament for cancer therapy in a mammalian host.
15 A matched two component system designed for use in a mammalian host in which the
components comprise:
» a first component that comprises a gene construct as defined in any one of
claims 1-13 and; |
20 (ii)  asecond component that comprises a prodrug which can be converted into a
cytotoxic drug by the heterologous enzyme encoded by the first component.
16 A matched two component system according to claim 15 in which:
the first component comprises a gene encoding the heterologous enzyme CPG2; and
the second component prodrug is selected from N-(4-[N,N-bis(2-iodoethyl)amino]-
25 phenoxycarbonyl)-L-glutamic acid, N-(4-[N,N-bis(2-chloroethyl)amino]-
phenoxycarbonyl)-L-glutamic-gamma-(3,5-dicarboxy)anilide or N-(4-[N,N-bis(2-
chloroethyl)amino}-phenoxycarbonyl)-L-glutamic acid or a pharmaceutically acceptable salt
thereof.
17 A method for the delivery of a cytotoxic drug to a site which comprises administering
30 to a host a first component that comprises a gene construct as defined in any one of claims 1-

13; followed by administration to the host of a second component that comprises a prodrug
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which can be converted into a cytotoxic drug by the heterologous enzyme encoded by the first
component.
18 A method according to claim 17 in which the first component comprises a gene
encoding the heterologous enzyme CPG2; and the second component prodrug is selected from
5 N-(4-[N.N-bis(2-iodoethyl)amino]phenoxycarbonyl)-L-glutamic acid, N-(4-[N,N-
bis(2-chloroethyl)amino]-phenoxycarbonyl)-L-glutamic-gamma-(3,5-dicarboxy)anilide or N-
(4-[N,N-bis(2- chloroethyl)ammo]-phenoxycarbonyl)-L-glutamxc acid or a pharmaceutically
acceptable salt thereof. o
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