-2- The invention concerns variant CD44 surface proteins, antibodies

agai nst the variant determ nants of these proteins, as well as processes
for their preparation, furthernore the DNA sequences which code 5 for
these variant protein pieces, as well as the use of these proteins or parts
t hereof and the antibodies directed agatnst themfor the diagnosis and
therapy of tunour netastases. The ability to netastasing forns the actual
life- 10 endangeri ntherbpeenyion cwhégrasntvarhont CB44 ssurfidee ori gi nal

primary tunmour ﬁ@&éélﬁ@he{lﬁflﬁgdfegr ggiﬂytp&?é%iynpyd %“P lr?erﬁt?%' es of

changes in the jgurse o} t unour ression res
process, cancer® e‘F}Fe%rH’%ﬁﬁ%l%ta@ﬁ ll%oﬂ@@eﬁeﬁnfd!ﬂe eir primary

tumour mass, peseda£ridk PUBlr therfotd achd SHNA S q Bl dd & AL Bl e into
t he Iyrrphatéc %/stet_?éor t he bl ood circul atjon. %n sticking to one
anot her, the netHstETiy YIMRARt Rfekein eP’fEF%ﬁ‘T%po?*’t etelh aheths db%e or | ynph

system | eave tde memlmﬂmmﬁysdﬁnpﬁts?ocheﬁmrarm RS ddciBdsleted here to

Ol omo; N con A S difen R R G as A SREATLSR whol o

series of intertmiwnhseffagttasasmour cells with intercellular matrix and
ot her cells. Al nost 25 all of these interactions require cell surface
conponents, such as ehg %bki#ﬁxxﬁn(meiaaﬁasmng|5onmﬂjﬂhﬁnauzuaiurxﬁmebound

Rrot eol yt i1m eNZHRng S e o@%%g}gaﬂ?&ﬁr}&ﬁs MMt J nejyysi on of
t hose which cause. Qrgaﬁlgés%%gflc adhesi on us or reference of 30
e met ast asi nd, 3 FMIPY T Qdrks dihegrid stad%r(S)rPerré'{Yept ors. It

is known that tpreswmrlandprotdicle oferians IRt NG rAthd TRIAKRS| NY

t umour cells of 3 rat turmur dlffer detect db t.i body reaction
35 (Matzku et® ftalhz% %8’&3? 2 result Of this P%cess,

cancer cell varlants detach cont;nuously from the
15 primary tumour mass, penetrate through the extra-
cellular matrix and migrate into the lymphatic system
or the blood circulation. Often sticking to one another,
L the metastasing tumour cells are transported in the
blood or lymph system, leavwe the circulatory system at
20 other places in order there to penetrate into secondary
tissue to form subsidiary tumours (survey of Hart et al.,
U 1989; Nicolson, 1987). The formation of metastases
requires a whole series of interactions of the tumour
cells with intercellular matrix and other cells. Almost
25 all of these interactions require cell surface components,
such as e.g. the receptors for matrix and lamina,
surface-bound proteolytic enzymes, as well as cell
adhesion molecules with inclusion of those which cause
organ-specific adhesion and thus organ preference of
30 the metastasing, furthermore growth factors and growth
factor receptors.

It is known that the membrane proteins of non-
- metastasing and metastasing tumour cells of the BSp73
rat tumour differ, detected by antibody reaction
35 (Matzku et al., 1983 and 1989).



“3- It .has now been found that the netastasing BSp73ASM. tunour cells
contain a surface protein which corresponds in part to a known gl ycoprotein
partici- pating in the | ynphocyte adhesion and cell-cell and 5

cell-matri x exchange action (designations of the normal glycoprotein in the
case of humans; CD44, Hernes-1, in the3tase of the nouse: Ppg-1 and in the
case of the rat: HEBFln). However, the new variant CD44 surface protein
differs fromthese kndwhatqRnckeenfend ghat the mee23tA%ing egi on ( ECR)

of 154 anino acBsis7 BN tumdus edd ETk hedveein t hesPPide apebédien A81dh ami no

acid of the human CD44 s quence#or 224t.h and 9th ami no acid pof, t he nouse

sequence). Thi SC%WSd?%CgSpI’JOIEeR it SR LIPS I Rl e for

the cell/matrixparidgd in celd /phphdi ik nedheside aedeceall 4deel hreamdt asi ng.

Ther ef or e, pr eRALAE LA ShALAGIETd ALl on oo 1l 5 PLOL &l (801 Q0 ECR
ormone of the tasks o he present 1 nventlon. By i1 nmuni sation of mce

wi th menbrane Bbtatpreteinhimathe base obf diumeahd 1 or6B8py 3eSMe s shl ebm 20

cell's were produged Wi ¥ fﬂ{@@ug@pcﬁﬁiﬁgﬁwgfﬁ%ﬁﬁe%@%ﬁ h&%ari ant
s

CD44 surface protein, According to the ( r l§198 ese are
fused with nyel’de dBHHELLY. pdIaTan e fdre) R VaTiantdtP4%b stabl e
cul tdures. Fybrrqaf&d. ﬁfnﬁhﬁﬁé}%MIﬁag%?é?éq{S}bﬁrLQ%quiﬂE@@thE}:JLérW@Sthh
produce a odi ich reac ut not.with the,

nop- met as&adsi ngceglglr%r f’?ﬁ%ﬁ‘ﬁép% 69?3 L% FHAC GG DR h G t unor i geni ¢

rat cells, specirddexrtad ibeooiesn adad Mx20ttheane vl @@ 3 th parindCGR ichrobe

Qbt ai ned. For t f M WV ' | on, [ body. was
sel ected which s aikﬁfe&ﬁhceﬂ%gg%@éecgwrgozl%ﬁhmno uagrpfedségea?%leal\?est
especi al | 'y i nt exfsithe ynopse semereeh. giThels tresr @lsiapmnd el nm&ppd 338V

(mAb: monocl onglo PP RADY )an |igdia MASLEITE HH dRSlee 1TV d¥ QL &N
hydrolysatgs35 fromBSp73ASM. cells there can he determned 4 protein
1 cell/cell binding in the case of the metastasing.
Therefore, preparation and characterisation of this
protein region (ECR) form one of the tasks of the

present invention. By immunisation of mice with membrane

N proteins which have been obtained from BSp73ASML, spleen
20 cells were produced which form antibodies against the
ECR of the variant CD44 surface protein. According to
the method of Kohler (1981), these are fused with
(yj myeloma cells by polyethylene glycol in order to produce

stable cultures. By means of cloning and selection of
25 those cultures which produce antibodies which react
with BSp73ASML but not with the non-metastasing parent
form BSp73AS and also not with other non-tumorigenic
rat cells, specific antibodies against the new protein
part ECR can be obtained. For the further investigation,
30 a monoclonal antibody was selected which stained the
BSp73ASML cells in the immunofluorescence test especially
intensively which has been given the designation
mAbl.1ASML (mAb: monoclonal antibody).

In the Western blot test, in a protein hydrolysate
35 from BSp73ASML cells there can be determined 4 protein



-%4- bands with nol ecul ar wei ghts of 120, 000; 150,000; 180,000 and 200, 000
with mAbl . 1. ASM.,, whereas extracts fromrat fibroblast cells and

non- net astasing rat tunour cells give no significant reaction. It could 5
not yet be determ ned whether these size differences depend upon a
different original am no acid sequenceg,Qr upon a differingly strong
subsequent protein nodific- ation. In any case, the epitope recognised by

thetantlbody ISb%gahawa%@ malahhlérph@& h&sSB%CHQ? @pb nQBolg09 kg thleI
proteins serving_for € non- netasta p cells or
from normal rat QPPQ P?@IgboeﬁogfW&EhsméééuénééyLwhl g@&eeﬁﬁFaFﬁé ECR
of the surface firoterat fhbrﬁbﬂ@@toaéﬂ1anhhbodbnﬁﬁakabﬁswhnga$aused in 15
order to discover %he ECE codi cDNA seﬁ ences in a bacter&% eB@reSS|on
bank. The bank wasodénSt &gtg& i PR EAEPREASADE PSATALORNA 0PRSS 73ASM
celI's and tRe pBMtvyetobesyetemmisSednivbytBelturthesel8d4p. difideprodest s coded
by the cDNA seq fqu =20 . t sl das S eihs
Wth the nel p ofchern Bp8y 4 Y fRErent pri AThaT, ARIH° Ao iH? ReRuanaL LD

pEX34, positiveuPen 9hél§§ﬁéénaﬁalsgmpnaoéybsennsnm peateilas maddBia-

sequence fragnegkigh. 16innuﬁ&eetals@esthzhb lfeleé ferggmikew@Bbyn@Weused in
order to scan throu ger I n the vector, pSP65, agaln

fr om BSp73ASM. Rﬂﬂlgeﬂg &f FHB§§18F9né§ PééléteaoFﬁéPeﬁPFﬁleﬁ Bt pR
s€ryed thelpurpmae;hmnphotbenbebareﬁngofoeathedc atmﬁﬁrfrehongatnen-
(starter ollgoan g%ldes% ?Ed f E nmer.ase chain rea ioT %PCR), to
iGol ate 30 th&“FaLErsr8 8 ﬁb?ﬁop “°E@F&eﬁé SF1LRe whol e
length was obt airpgql W
nucl eoti des). The—cto NA

docunented by Rﬂﬁsé_anﬁ_si_QEQEEQEEQH analy5|s

The monoclonal antibody mABl.lASML was used in

15 order to discover the ECR-coding cDNA sequences in a
bacterial expression bank. The bank was constructed
, with the help of PolyA+ RNA from BSp73ASML cells and
(% the pEX vector system (Stanley & Luzio, 1984). The
products coded by the cDNA sequences are found as -
20 galactosidase fusion proteins with the help of anti-
bodies. A so-isolated cDNA clone with the name pEX34,
Ld/ positive for the monoclonal antibody 1.1ASML, carries
a cDNA sequence fragment of 167 nucleotides. This
cDNA fragment was now used in order to scan through a
25 larger cDNA bank in the vector pSP65, again from
BSp73ASML RNA. One of these clones isolated therewith,
pM66, then served the purpose, with the help of so-
called '"primer" elongation (starter oligonucleotides)
and of the polymerase chain reaction (PCR), to isolate
30 the total length cDNA clone pMeta-1l. Evidence of the
whole length was obtained with the help of the primer
elongation (3207 nucleotides). The colinearity with
an RNA from the BSp73ASML tumour was documented by

RNase and S1 protection analysis.



-5: The isolation of the cDNA's with the help of the expression in bacteria
and the recognition by the antibody denpbnstrated that the antibody

recogni ses primary anmino acid sequences in the ECR of the surface 5
protein. ECR-codi ng nessenger RNA is expressed in BSp73ASML but not in
BSp73AS cells. Three different sequencg_sanples were produced fromthe cDNA
clones in order to detect specific 10 messenger RNA's by hybridi sation.

The sanple A covers t hgeCRNR1ER9008N oWittR COAAS of Ofi thh@hECRROY itgas: 941
- 1108). The sangle B r.epresents sequences between the positions 1403 -

1572 and sanpl e® PE&FFFQ§ §€q@éﬁ€€§lﬁréﬁﬂtHQESF&FPgG&tESHtPQ 68 tion 794
from15 pMet aahtGbody ﬂhmon@@&mtéﬁ BhA tofthehanBSp6dyt weevgndslels | | nes was

separ at ed eIectro oretlca anal ysed w.th he | p of the
transfer hybrldPsaR 6K aE& h3e88¥P CFtndd %ﬁ ?@5@

contain no BNA pirotkins honDIogous to the sanple A mhereas RNA s from 20
t he netastasing tunDur ceIIs BSp73ASNL react strongly. In this RNA
preparati on, t h&CE : : ‘ pERESSHE P SBPar i ous RNA

si zes between 2bataggt31§ @g a@qsacgqqger RNA:specfes of 4 9 kb. The
excl usive expre§§TTWTTﬁ‘TTEFQ%ﬁRﬁ1ﬁ7T‘WEHbrane proteins 25 recogni sed by
t he nonocl onal anti bojireel A%flferenthecataskasianglegnwetecpclbduaeidant i s

ly d Iy h ECR- di
massengerRNA s LR ShEn EPHE KToBAR, TRCpBAeR b RerdttyapRRILlE, (55 o0

cannot repﬂ@senmeasbngequgﬂéég B9 hyofridhiss tRNA. sp@hee§ampﬂe dagoyRiry
nepresent one SEﬁ@'%ﬁNﬁr9€§EBE Qﬁ&%BOQ%B%9U§o¥‘%BHr@CRf(BN@l%&%%@ The

sanples B and C glve disation pattern as sanple A in the
resol ving of thd%*Bsp73A8R - RNKthséﬁyléa%rieiﬁ@Gﬁ&ﬂt&s sgAHeRSR SaPeEMESMN i n

the case of thetBe pobeteobagenaioBy- 1592 bhasaalPhespeciagsiearry sequences
sequences from the start up to the position 794 from
15 pMeta-1 (Fig. 1). Poly A+ RNA of the BSp73 tumour cell
lines was separated electrophoretically and analysed
_ with the help of the RNA transfer hybridisation. Four
— of the cell lines which do not metastase contain no RNA

which is homologous to the sample A, whereas RNA's from

20  the metastasing tumour cells BSp73ASML react strongly.
In this RNA preparation, the sample A recognises a

Kq) heterogeneous mixture of various RNA sizes between 2.2

and 3.3 kb and a larger RNA species of 4.9 kb. The
exclusive expression of the specific membrane proteins

25 recognised by the monoclonal antibody 1.1ASML in the
metastasing tumour cell variant is apparently due to
the exclusive expression of the corresponding ECR-
coding messenger RNA's. Apparently, the complete cDNA
clone pMeta-1 with 3.2 kb cannot represent all sequences

30 of this RNA species. It can only represent one species
from the heterogeneous mixture of RNA sizes. The
samples B and C give the same hybridisation pattern as
sample A in the resolving of the BSp73ASML RNA in any’
case insofar as one can ascertain in the case of the

35 heterogeneity, i.e. these RNA species carry sequences



“6- which are conplenentary to all three sanples A, Band C. In

contradi stinction to sanple A sanples B and C al so recogni se nessenger RNA
species in the non- nmetastasing cell lines. However, the RNA sizes differ 5
clearly fromthose in BSp73ASM., there are, nanely, detectable four clearly
differentiatabl e nessenger RNA speciegémﬁth the sizes 1.5, 2.0, 2.9 and 4.3
kb. Al though these RNA species could be concealed in the heterogeneous

mxture of the PR EEOMEIPT3ASKkarit taoanlghreew@xﬁplegem agnahhat they
do not exist in_the_sane anount in thé 'S eC|S|ve t hat RNA

sequences Wi th @oon%n%ﬂPﬁFP@?sFén§5hﬁnetﬂ EP@Péﬁpépeﬁ?my e8nBl andl § absent

in the non- neta§1§§lﬁgc§ghise ﬁbséeﬁgée RNE sgaceeaseﬁvaheVﬁbM concl ude

that 15 th ft I B nt d th
RNA' s i n t ho- metSbTASKRSE RO LRBREFy. HPReRhankor SO AOMOR CAREFE A

sequences wWere cpéarky fndwm thes8- CapBSpHp7BABMRNAtheandaas,t hamghythi s

o ernat ive sblAgLas. BERCCALE RTLYP5CHLE-AcHIEqRSy pTELBRLER. Riace!
order to anal ysepetiesli vithehbessbteshd. RNAZSObeﬂw@eandhé BSkP3AS and the

BSp73ASM. cel | sp1 &0l 'Eﬁé@eaﬂﬂARygag ?éOESGiHOBeaEQh¥é§§e&eiﬁ £he

carried out. The protected DNA or ragnents can onl é l'er than
the total |engthebREag@REPREYMEBEVEENOE! tbﬂdgNévaﬁéPBrB Eaééﬁ@%s #hi ch

dapnot hyblodlsgsmnmbwéh@rRN@eﬁtéiﬁntth tHEPUdoCRbE Sex Y€t ihStheopamder

the t t to the 3 t t f th
huﬁnlgggsiolﬁﬂe @%ﬂ%EeI%\F% tﬁggzgﬁggPhe igzi%ehéglng%egﬁﬁﬁnggﬁgg i ndi cate
a single RNA spsngsn¢@sthttBSpdﬁﬁEégehtSrmbycbo|sampleIAnene with the
sanpl es_over ad¥$§§¥é8€9§-cgﬁﬁiQE£1§ abDELET £8Mn& Phbn Ohe BRE 58TREE:

respectively,
cells. Therefore, we can conservatively conclude that

15 the sequences of the samples A, B and C are contained
in the same RNA's in the metastasing tumour, namely,
in a manner as though sample A sequences were spliced

(y? into the B-C-positive RNA's and as though this
alternative splicing procedure only occurred in the

20 metastasing cell line.

In order to demonstrate the colinearity between
. RNA and cDNA and in order to analyse the differences
of the RNA's between the BSp73AS and the BSp73ASML
cells, S1 nuclease and RNase protection analyses were
25 carried out. The protected DNA or RNA fragments can
only be smaller than the total length because they
contain 5'-ends of vector sequences which cannot
hybridise with the RNA's from the tumour cells. We
first consider the transition to the 3'-side: the
30 transition of sequences with homology to the sample A
to those to the sample B. Both techniques indicate a
single RNA species in the BSp73AS cells which is co-
linear with the samples over a wide range. Further 5'
therefrom, cDNA'or RNA sample, respectively, differ,
35 which certainly correspond to RNA sequences from



35 mhlch certainly correspond to RNA sequences from -7- BSp73ASM.,
fromthe RNA fromthe BSp73AS cells. The RNA's from BSp73ASM. cont ai n,
above all, sequences which protect larger fragnents of the sanple. The

| ar gest fragnents correspond to the full length of the 5 DNA or RNA
fragments, respectively, which were avallable for the protection analysis.
Smal | fragnments are al so detectable. Slnce the RNA transfer hybridi sations

have certalnlypupoaneied 25! 2HAIRARCUSON Xhur Bsglradlf Lenant Siges of

RNA's, it is pos se’in I''er protec ragment s
of RNA speC|esRﬂhléhfupmeB§e7§6ﬁﬂhhepateuse ﬁbowﬁthélsDHAqueneeSat pl aces

bet ween t he prﬁﬁaeﬁsh¥o@eE%0&sgge9'@&ag&thgeege%ﬁ Afhpile Stneend of the

avai |l abl e sanpl es ese RNA species a I'so not det in the BSp73AS
cells. 15 arg?@tngﬁﬁ88ﬁ§FéeP°FﬁéSPQPﬁtt@fthﬁvéﬂéénéénéﬁ hy g€ thegj ge,

thus the t5ansDNAoaroRNaeﬂwagﬁeatwbl9@sb&éthéé& wmhachhae&anabaliabu@ t hat
whi ch hybrldls h the sa A t he E din uence. . The

anal ysi s gives BBerngHHFﬁﬁ 89u??§ ?Sﬁsthesg 12 rag FE&gaQEepBFﬁP
RNA' s from BSpddAécteblle.caBiagky theoR#at tkrhasfea hgbrédisaplieasoharea

conparatively ge. ger . RNA's from BSpY A [Xo] I er
fragnents. Theégg%elnig uPCQ% ??ngape5$5PgFH§°Wﬁoﬁé%Ig%étﬁfoﬁﬁgﬁgrg%%
avail abl e sanpSezeghgﬁ RHAéSGathES poemibilde thh&t thheecDNdichbae

Kvprese“t§OPN@Eﬁahlé§qH§8E8Etﬁﬁ'%?a &Sn@%oe@uﬁﬁﬁdogeaEEE &ﬁ&eﬁtgibagghu”vur

célls BSp73ASM.. The regions are al so rom
(BSp73AS. The E€RW€UHFH@ §é&8eﬁ€8§ #hencDH8.déferedtt PARSEEI BREWERAI ch can

be mapped witheg8 préb@obsn abtbbesa pboue- desakivbedeheehahguene isndicate
NA forpation nmust be

that here an alt g nechanlsn1f§£ t he
present. The 5€& n8 3t Elé 9&3@ gﬁlﬁF?P#SF t h&heFEnBNAi SRECLESt AESECR
sequences are also not detectable in the BSp73AS cells.
15 We now consider the point of divergence on the
5'-side, thus the transition of sequences which
_ hybridise with the sample C, to that which hybridises
W with the sample A, thus the ECR-coding sequence. The
analysis gives corresponding results for the 5'-
20 cleavage point. RNA's from BSp73AS cells can only
protect the available samples over a comparatively
\_/ small range. Messenger RNA's from BSp73ASML protect
longer fragments. They are, namely, colinear over the
whole length of the available sample. Thus, one can
25 conclude that the cDNA clone represents pMeta-1
sequences which are pronounced in the metastasing
tumour cells BSp73ASML. The 3' and 5' regions are also
found in RNA's from BSp73AS. The ECR-coding sequences
with the defined transitions, which can be mapped with
30 the help of these above-described techniques, indicate
that here an alternative splicing mechanism for the
RNA formation must be present. The 5' and 3' cleavage
points for the transitions to the ECR sequences are
marked in Fig. 1 by arrows.



marked in Fig. 1 by arrows. -8- The nonocl onal antibody 1.1 ASML
identifies a variant formof the gl ycoprotein CD44. In order to obtain
structural information about the surface protein, all cloned cDNA nol ecul es
have 5 been sequenced. The nucl eotide sequence of the total |ength clone
pMeta-1 and the ami no acid sequences dgrived therefromare shown in Figure
2. The total length cDNA cl one bridges 3207 nucl eotides. The 3' term nus
carries a Pol yAraadmohR18Adh { bARAboRY! ¥+ 108wy, ddeRrhaubgnasignals |ie at
positions 2288 amd ] OUOIT 1.0 nsensus initiation
sequence and OpEA AArH 5 LY EC : -~s correspondlng to 503
am no acids. As one shoul d.ass tan e he
first 21 amno 15 Epdgrg?é ﬁ?dP&%ﬁ&B.n%éﬁﬁ PEB e%gg %agﬁghaﬁgggkt de

No part of thistheqaenfecesphnothéntoald bédohedndDNA mhédedudgsbhewe.

However, wecfou e nol y eded t he
Iynphocyte on1ﬁg ?egggggﬁcggﬂ ?gg bﬁcﬁ?ﬁ%??%zg? ghg?QaGf %hé %BQHH

Col dstein et al lenggboclgnanpMréeré éﬂdaF 2pd9o ﬂéﬂﬂeﬁBﬂP@néﬁsal . 1989;

Zhou et al ., 19@8}1V<Ihethegekeeme§rar 8hsihi ah mgu%t ed t ghkheotaland 3°

parts, of the cDNA I ncl ysi on_of non-transl at regi ons hey end on
the al ready abo@@n&EHtFBHédc grat Srdfsss § EPﬁiﬁBE g&?mee%thé BSp73AS

and the BSp73Awarﬁeﬁuenea3r1$beawman9Aleagghtbetuedntubaaﬁopnﬂs -of
rgence,(in Fi characteris cal qur, r.Ki u e whol e
%ﬁgth of Eﬁ Fg z§%§°n55é§PFﬁ8 E §5dpﬁ§1§en§engggélghﬁo§ %gpresented
Kﬂ/30 t he ngEherfifﬁé A#Guendes. foIﬂeWBeaasDasessgpeGnﬁtéagﬂyaoprote|n
apparently repr i LUGAPEE! 8i589. nhi168%AHES,
namel y, an addlgag ?QCQ?FH? ggﬁggﬁéo? 15% am no acP %ndlthus an
correspondlng to 503 amino acids. As one sh ou assume

for a membrane-standing protein, the first 21 amino
15 acids are hydrophobic and represent a signal peptide.
No part of this sequence is hitherto to be found in the
data bases. However, we found sequence homology to
\,/ recently published data about the lymphocyte homing
receptor CD44 (or Pgp-1) (Idzerda et al., 1989;
20 Goldstein et al., 1989; Stamenkovic et al., 19893
Nottenburg et al., 1989; Zhou et al., 1989). The
,&;j homologies are strictly limited to the 5' and 3' parts.
B of the cDNA with inclusion of non-translated regions
and they end on the already above-mentioned points of
25 divergence between the BSp73AS and the BSp73ASML
sequences. The whole length between the points of
divergence (in Figure 2 characterised by colour
marking), thus the whole length of the metastasis-
specific ECR-coding sequence, is not represented in
30 the Pgpl or CD44 sequences. The metastasis-specific
glycoprotein apparently represents a variant of the
CD44 glycoproteins. It carries, namely, an additional
extracellular domain of 156 amino acids and thus an
expanded extracellular region of 410 amino acids (less
35 21 amino acid signal peptide), in comparison with 270



expanded extracel lular region of 410 am no acids (less 35 21 amno acid
signal peptide), in conparison with 270 -9- amno acids (also |less

si gnal peptide) of the unchanged CD44 gl ycoprotein. In the non-netastasing
BSp73AS cells, however, the unchanged forms of this CD44 famly are

det ected. cDNA sequences of these BSp/gAS RNA's 5 have al so been cl oned
and the identity mﬁth the nmetastasis-specific clones outside of the extra
domai ns is demypsit{pt ST resSsd [ e pef to fClMfe EncUdgd At ed
with the net astatlc pa(e)({jlent If\ea‘le%o %gﬁlnr%derd%’; oexa n c;mmt her t he
expressi on of (R EIEARPIEIRA Ty yclibridieeinRN MAGERS (A NS ﬁ exception

motastatic poters sl o dhEee Ca] “"@*afﬁé@d‘“‘i““f?” ot EN Aty goner al
netastatic potenti 0 sor e netastatic N general ,
we 15  studi ePEhSHECES S oL E*L?rﬁﬁ;r&gpﬁh% q{%‘% namel y,
t he tunour el lhdveneslsdf Heen rtB]m'fEHd/ aaimhmr@daytsi@mﬂﬂ?cﬁz:w (Ner| et

al ., 1982) e ompared | ines ved

par ent al turmurmerr?a tsrPeﬁ\% ﬁ\%e %ﬁlﬂ% ]ﬁoraggr oup 1),
with cell [i ne&mmmonmmqabl i shed from|ynph nodes or |ung netastases,

nanely, MILy, MILn2, MILn3 (group 2) The group 1 cells essentially
expressed the 6 FE X O < ) RO §3H8S he BSp73AS

cel |l s when oneM|g{@e§e@g§&@{k mﬁ On the ot her hand, with
S;g)l e A as use band is detected, whi ch has

roxi matld y the si Zim drdeib. thre:tahmmet hetie ttaend thdnee}grmﬂﬁmrcedﬂ stighow a

letely diff Nt f%5¥ |
%er RNA sp ec‘%aa{erg arbtg%#ﬁeégé;os res 1%?1 ?’ |(I:%h are ge%gcct ed(;jﬂ?%
BSp73ASM.. The igi ihearBSn7 3ASML sQﬁ]dlﬁ:LﬁmhtVétﬁﬂﬂ}eﬂﬁs%Y aHer™slt ot ection
anal yses. On th&PAM S QXn WiESe € netastatic potential of these

cells or the metastatic potential in general, we

15 studied another series of isogeneic rat tumour cell
lines, namely, the tumour cell lines of the mammary
_ carcinoma system 13762 NF (Neri et al., 1982). We here
. compared cell lines which were derived from the
parental tumour, namely, the MTPa, MTC, MTF/7 and MTA
20 cells (group 1), with cell lines which were established
from lymph nodes or lung metastases, namely, MTLy,
(s MTLn2, MTLn3 (group 2). The group 1 cells essentially
expressed the normal CD44 pattern similarly to the
RNA's from the BSp73AS cells when one hybridises with
25 sample B. On the other hand, with sample A, a smaller
amount of a diffuse RNA band is detected, which has
approximately the size 2.5 kb. On the other hand, the
group 2 cells show a completely different RNA pattern.
Both samples A and B hybridise with larger RNA species.
30 The sizes resemble those which are detected in
BSp73ASML. The similarity is also documented by RNase
and S1 protection analyses. On the basis of these data,
we conclude that a change in the splicing pattern of
the RNA and the expression of variant CD44 is
35 correlated with the formation of metastases and that



we conclude that a change in the splicing pattern of the RNA and the
expression of variant CD44 is 35 correlated with the formation of

met ast ases and t hat -10- the acquired pattern in these metastasing
manmary carci nonma cells correspond very nmuch to those which we have got to
know above al ready for the netastasi ng-B®73ASM. cell |ine. The high

nol ecul ar proteins 5 recogni sed by the antibodies correspond to the two
hi gh nol ecul ar shpeciegubredrpaetesnwin cbhese cnptaatetvst BEMPATY he

BSp73ASM. eXtra@%fciﬁ@méhéélf§”@@f¥e§ BRET ySLY 1 RSchWeo! BHEsal sRigRt w6t ed a
met ast asi s-specific expressjon of S ecig; nd of hig?agglecular 10
“fa

proteins. Thathavetsetgieuknaw fhoverRbred PEJtherB 281981 i ne,
Egg S gere fOUﬂﬂS@?3R$MhW@éEh Pﬂbé}di$Eewhi§hth€1éaﬂphﬁ protéisst he 1
- codi ng sequence, and.that we alsp, see a weak staini a_pro 0
100, 000 Dalgon ﬁ??ﬂgPﬁﬁegnEYbBﬁ9,aﬂglgggle t??FBﬁ?BO?g Fﬁeeﬁchaéh%?éﬁhe
group 1 cells ahsbepataesspsohés ortpsdtsing wbiththayei beenndebectad
distinction to our _Qrigi line B ' no
met ast asi ng beh%@i%ﬁ? g?BZ#ﬁéﬂﬂﬁgﬁﬁgﬁéﬁ 6naﬁnaﬁﬁgggﬁémﬁ%fgéﬁgﬂ§ﬁﬁibits
metastasis 20 séoieasiwe thushelsatdetectedenimetaptagperehentsifor the

met astasi s Torn@kgwsg ohh6£t RRBUEpELELs!| LRg BEPK 3 EMaolachsagenic rats,
cells were_injected subcutaneousl y and, at dlffeﬁent Honoclona

S i mes, t
aQ;jbocy | 1pasveroteingpnj efhah iRt ERBeB¥OWRehp | §hYP Fﬁ?e?9éf§Tﬁ? two to
t Nfee days bef opgrantaaftel1t DenkYNRNA ' adwkpesEoahdoar hbltwbkiebope of this

(T2 rat Covar dePYRELRAERCPEHRaRoP bBATOhARe ABHS pf RE et CHnEPaEPEeul v 30
narmel y, anti nobuseqiuenuvagghnButhatawei bbdboeseeas webk atainingdpdt gpe
anti bodi es. Thep£8Eng 8% &Bb?o&@rbgitOn with the antibody, we
15 attribute to the fact that the group 1 cells also
possess small metastasing ability quite in contra-
distinction to our original tumour cell line BSp73AS

which shows no metastasing behaviour at all.

~ The monoclonal antibody 1.1ASML inhibits metastasis
20 formation in the rat.
In a series of experiments for the metastasis
(Jj formation of the tumour cell line BSp73ASML in isogenic

rats, cells were injected subcutaneously and, at
different times, the monoclonal antibocy 1.1ASML

25 injected intraperitoneally at intervals of two to three
days before and after the tumour administration. In
the scope of this immunological protocol, it was also
determined how the immune response of the rat towards
the injected antibody had taken place. There result,

30 namely, antimouse immunoglobulin antibodies, as well
as antiidiotype antibodies. The result of this series
of experiments is that the growth and the metastasing
of the tumour by injection of 1.1ASML is greatly
delayed. This delay permits, in its kinetics, the

35 conclusion that the antibody interferes with a primary



Of experiments is that the growth and the netastasing of the tunour by
injection of 1.1 ASM. is greatly delayed. This delay permts, inits

ki netics, the 35 conclusion that the antibody interferes with a primry
process of the metastasing. The experinent shows us that the protein
structure on the surface of the netastasing cells recognised by the

anti body has a role in the netastasing process and that therapeutic 5 and
di agnostic pl ansrcdesys adf ittd Qneﬂaf:‘sﬁa?éiﬁg"l ofTﬁélee:tpumimwsS}twmruﬁquence
to the ECR-codi enc art erat c uman nour cells in
cul ture, thereér}g‘}uﬁ:ch reo'g%mnoﬁot exd Ufr?/\n?rh%}fm aso"h"oﬁa?ene poélrﬁ bility to
detect 10 com@mﬁmﬁm tae ket yigmissadhdisherhe eyt hady stad Ia mal ntain

mat ast asi ng proRerd i E]Emgaq{ ipagal]
possi bl e only é redi ct |%An&%é rdr"aﬁbdjt Heacérrae[?gst 4TS pot enti aI

ver
in the case of qﬁ\ﬂrﬁi\g@gww dtlang @xg ined hiskds. t unour cell 15  |ines

whi ch have been placed in cul tures anymhere I n the wor | d Iong perlods of
time ago had trlaqg-amrbrpﬂ-\d:h% AL 418 I NAMMRIH (FEGUKAR | i ¢ ich we

coul d detect f@CRt@didglg MRIQKMEELDartdhae bean diNg, to fl nd such a
tumour cell line. Tt originated froma Targe-cell 20 | ung carci noma of

humans and bears t he Famtlaman giu@ir, deril]tshiiSItqumre:eIﬂhQﬂmmatw@ely

definite RNA SRR{dLH AR08 Uq AU
ave qwte according to the RNA's V\h(dlsdc ar dgi ect ab]‘l‘jqe I’n ‘%he net astaS| ng

tunour cel® |.r?é>§r@rsmﬂéim LoTHAt zsafsteﬁr;ﬂorw el A lsots oty wit h

%P\ﬁ sanple A blﬂialglt%tlﬂ/\ﬁntdﬁ:dgﬁs& R Iﬁ?ﬁneﬁ%@d mﬂme?§5huw&n
speC|es are | denti . over ra e W e _C

However . the e L ite RelE Rass (ke BRI A L imi tha

tunour cel | , .wedMﬁmwrﬁn@rmelmﬁmwm@qrbmﬁm aint itttedy nust
differ in the case of humans. Therefore, relatively many tumour cell
15 lines which have been placed in cultures anywhere in
the world long periods of time ago had to be tested as
_ to whether they express sequences which we could detect
N\, for the rat metastases. We have been able to find such
a tumour cell line. It originated from a large-cell
20 lung carcinoma of humans and bears the number: LCLC 97.
In this tumour cell line, three definite RNA species
(_/ can be detected (sizes: 5.5, 3.4 and 2.8 kb) which
behave quite according to the RNA's which are detectable
in the metastasing tumour cell lines of the rat. They
25 hybridise, namely, not only with the sample A but also
with the samples B and C, i.e. that also these human
RNA species are identical over a wide range with the

cDNA pMeta-1 (85%).

However, the monoclonal antibody 1.1ASML does not
30 react with this tumour cell, i.e. the fragment of
protein recognised by the antibody must differ in the
region of the antigen determinants from the protein
which exists on the surface of the human tumour cell.
For the non-reactivity, there suffice even the smallest
35 deviations because of the high specificity of the



Fegi on, of the antigen determ nants fromthe protein which exists on the
surface of the human tunour cell. For the non-reactivity, there suffice
even the smal |l est 35 devi ati ons because of the high specificity of the
-12- anti body. The human tumour cell LCLCO97 served the purpose to construct
a cDNA bank. On the basis of the high agpeenent bet ween the rat and human
sequences, a cDNA clone could be isolated which showed honol ogy 5 wth
the sample A  Jheibygpn CERG Heda EGGngQﬁfdcelinL 897 Csdrf@aPints shown
the primary sequence a am no acl ence rived therefrom One can
recogni se t hat, P@YRPS@ EPd%°ﬁ§ﬁ§ECtsﬁb§PEAtbéﬁkrdeﬂﬂlFbeehﬁ§%§ oEt ween t he

rat and the hunﬁneSﬁﬂgﬁnsgreéhéﬁt1Qetwééﬁaﬁhéeﬁyen§ﬁd Hﬁm&ﬁ'be@ﬁeﬁbé@ t he
am no acid sequencg g ved t he é | he sugé é 8 |s Pat ent
Specrt ontion DM eleEs eans) b LepTated iahbthih qubTogy " O
fol | owi ng csonedlfhpthelbampnesAmerEhusﬁdmé@rcnh& wayestggehceds: BSp?B
14ASM.-1 and 10 n in. c yre described

(1983); furtherﬁglzfgtﬁek%g%%a}s Eﬂé ?nB Eﬁf?a¥¥ne%g%%%%%|%H% %y Neri et
al ., (1982) nnn@mimaactld\t$©@déleseagarnsed2ﬂher88p6’13 APhe neabr ane proteins
wore produced byelSEuILe- AALONG0Lr gl bide T Efze T LEDoLaRLR] OOk ibs

spl een cells of an Tmmuni Sed frouse, these were ?ﬁs

cell's for the | RbFERl Pekiveen Bleorar nand othechwpenogequenede pTBHﬁctlon of
rrg/@cl onal 1@nt lﬂ?@ﬂéﬁ‘ssgéuen@é Kasl ﬁéli 1881a1s0 Tﬁﬁetﬁ'ﬂﬂn@bééii@eéieﬁw@ﬁtdom

cell s were subj cted eenln? cess in order to ﬂ ose which
Rr oduce speC|f| eohY S oﬁ?%%e At nsts g%%AERE Pebiest A Baf 93RS and
normal rat fibr$pedifiséatdbhs. The preci se process procedure is 30
described also as in the case of Matzku et al., (1989).

Embodimental Examples:

.Cells and antibodies:

15 The following cloned Bsp cell lines were used for
‘the investigations: BSp73 14ASML-1 and 10AS-7 and kept
in culture as described by Matzku et al., (1983);

N2 furthermore, the mammary carcinoma cell lines described
by Neri et al., (1982) monoclonal antibodies against
20 BSp73 ASML membrane proteins were produced by immunis-
ation of Balb c mice. After isolation of the spleen
Qv) cells of an immunised mouse, these were fusioned with

Ag8 myeloma cells for the immortalisation according to
the method for the production of monoclonal antibodies
25 of Kohler (1981). The then obtained hybridoma cells
were subjected to a screening process in order to find
those which produce specific antibodies against
BSp73ASML but not against BSp73AS and normal rat
fibrinoblast cells. The precise process procedure is
30 described also as in the case of Matzku et al., (1989).

Monoclohal antibody (mAb)-producing hybridoma
cells with the corresponding specificity were expanded
in the tissue culture and the mAb given off into the
medium strongly enriched by ammonium sulphate precipit-

35 ation and column chromatography (protein A-Sepharose
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Monocl gnal anti body (mAb) - produci ng hybridoma cells with the corresponding
specificity were expanded in the tissue culture and the mAb given off into
t he medi um strongly enriched by anmoni um sul phate precipit- 35 ation and
col utm chr omat ogr aphy (protein A- Sepharose -13- and MonoQ and used in
this formfor the investigations. One of;sthemis mAbl.1ASM..

| mmunof | uorescence: For the production o “the variant CD44 nol ecule 5 on
various tunour I S n h

phosphat e- buffe%g ?8#%92 ga thggﬁﬁﬁﬁbn%?ﬁBgf&HJg% ngu%a?e Q%%ﬁ%o

for 30 mnutes 2neq@fcthag dscaidddryASMi-body for the detectlon of the

bi ndi ng, there ﬁgs uszg a rhodantne coupl ed rabbit 10 anti - muse 1gG and
shown in the fl L3 jpe. Construction of the cDNA expression
banks and i mmuno- SCVG@B&”QheP9E$ét§%N%n @”Eﬁﬁp%%%%Mhtw@%dhphbqﬁéuvﬁt"

oligo (dT) %nd hexanucl eot i des of ferent conposition and
synt hesi sed>wi t RPr FFELEESt CHAGYE| S€adé »f tHESAVIEEE FﬁgeP|P§t1§tF§ﬂ&U6ﬁ’the

cDNA. The secon@hehr #adhell hh@hcamesw%%teredﬁiedeWIbbmﬁonﬁ@hutDuelutlon
CONA 1§ noar i sed CREE PRANARSORRIErada thn e aSHE" E850dD hitiEebetors poxt.
2 and 3 (Stanl e¢086d LABngcbﬁﬁ&&? awhubbdwa&erpmhelHbeeth&ohusfomhng of
endonuc! ease and TooiBeqChate " fae' BERR ArFhBMng bollp Rg EBbE L ' Ol 7"
D359(pCI85 25antba@peﬁea1gﬁhaeﬁ ph@@ucenathenﬁénaraseegeﬁsmecwesc0pe-

riepr essor, are transflxed mnth the pEX-cDNA constructs and cul tured on
nyl on filters. $ABSEEMELAS ho thengoNAL BKE ! SpRB&sor RCI 857 lies

on the plasmd mﬁh&ﬁarswﬁbéhlhg conpati bl e mnth t he pEX

PolyA+ RNA from BSp73ASML was "prlmed" with oligo
(dT) and hexanucleotides of different composition and

15 synthesised with reverse transcriptase from AMV of the
first strand of the c¢DNA. The second strand of the

(U cDNA was produced with E. coli DNA polymerase I,
RNaseH and E. coli ligase and subsequently the double-
strand c¢DNA linearised with T4DNA polymerase on the

20 ends. The vectors pEXl, 2 and 3 (Stanley and Luzio,
(1984), which make possible the fusioning of the cDNA
in 3 different reading frames, were cut out with Smal
restriction endonuclease and ligated with the cDNA
(T4 DNA ligase). Competent E. coli DH5 (pCI857)

25 bacteria, which produce a temperature-sensitive
repressor, are transfixed with the pEX-cDNA constructs
and cultured on nylon filters. The gene for the
temperature-sensitive repressor RCI857 lies on the
plasmid pCI857, which is compatible with the pEX

30 plasmids. At 28°C, the IPR promotor, which controls
the synthesis of the fusion proteins, is switched off.
By temperature increase to 42°C, the CI repressor is
inactivated and the synthesis of B-galactosidase/

ASML fusion proteins massively set going. The heat-

35 induced bacteria colonies are subsequently denatured



30, plasmds. At [err] the [err] pronotor, which controls the synthesis
of the fusion proteins, is switched off. By tenperature increase to 42C,
the Cl repressor is inactivated and the synthesis of [err]-gal actosi dase/
ASM. fusion proteins nassively set going. The heat- 35 i nduced bacteria
col oni es are subsequently denatured -4 with chl orof ormvapour on the
filters and these then incubated with PBS which contains 3%dried mlk
powder, |ysozynevidiid dbNagm fortre vamiwer icd thesifoinl et e fheesd thert he

nylon filter ar 4yag r]yfﬁyu out
of non-specificg'] béotgéglfdjte\ﬁ?'ﬁFj uset}]kfi Wtdaft%ectlon ea({hrglb I ng as
secondary anti bddysme |adiske | DNecB & abbﬂte dradtaissle ﬂvgeaomm@tems
?ult or adi ogaapgy £ BRI TngQ:Hé: | Sorl’\fﬂ’ﬁﬂde%o'%éfﬁdd qrﬂédbﬁaﬁyd gv*hlral bacteria
Fusi on pr ot n Vit IR g bt Hs HA 8 19T I HSON PSRN s o pEX
pl asmi dI cont ai gemfumi mﬁ&;paﬁeﬂ | forC| e d‘eaferdﬁsorﬂt“b?f e Et:cﬂndifh QA V\/mhch
inter alia, code for e e nt.i e.rmn S t he
specificity of WS qud:ﬁgg qoﬁs‘%ﬁdé'(qr%ge]};el %%sd(:l a% é‘)d[uds[ €l | engt hs
of cDNA met a-| Tigfon tAddde mplaad= recticrgli apdhyt ,0 Inisalmiaxed crimﬂacsdszelderrrruni'sation
of the rats wt C | BSp73

" 5N ed d’*%m}élmlec e TS MO A Vi A it

tunDur 20 cell's were | aneousl y an intraperitoneally with

| ASML {& oupsiubs tam tilalian @ndlijsed hadnodyane whied) sinddesigedyia h
corrpl ete Freund' s s3dnu\padte iNQHid S trd JH R 'ﬁéél%‘&ﬂ'l?yc%ﬂt@x 17, 1@(91413 days
bgpore the injection of the BSpASM. cells (in the foot, fa

t he
fol I owi ng then 3/2%7 PERBL .14 K PlAsmige costadned Af’trbrt%%@%ﬁt%e rats
are sacrificed, dlhmev&ramg wrgrh M@%ﬂwd%pm and o dhetrandia,

nacroscoplcallyégdgl¥or thed éE%éﬁi?s %&%1Q%11gen determinants),

15 the specificity of which mAbl.1ASML carries.

The isolation of the total lengths of cDNA
mMeta-~1 then took place according to standard methods.

N\
Immunisation of the rats with mAbl.lASML.
BDX rats which are syngenic to the BSp73 tumour
20 cells were injected subcutaneously and intraperitoneally
U with mAbl.1ASML (coupled to keyhole limpet haemocyan-

ines), together with complete Freund's adjuvant. The
first injection took place 10, 7 and 3 days before the
injection of the BSpASML cells (in the foot fat pad),

25 the following then 3, 7, 11, 14 and 21 days thereafter.
After 28 days, the rats are sacrificed, the wvarious
lymph nodes prepared and weighed and macroscopically
visible lung matastases counted.

Connection between the expression of variant CD44

30 surface proteins and metastatic potential

In order to ascertain whether the expression of
variant CD44 glucoproteins is only a property of the
investigated BSp73ASML cell line or whether the

expression can be brought into connection with the



Connecti on between the expression of variant CD44 30 surface proteins and
metastatic potential In order to ascertain whether the expression of
variant CD44 gl ucoproteins is only a property of the investigated BSp73ASM
cell Iine or whether the expression can be brought into connection with the
-15- nmetastatic potential, another ser4¥s of rat tumour cell |ines was

I nvesti gated which was derived fromthe 13762NF nmammary carci nonma (Neri et
al, 1982). Fur tiedras tattie; Rmidnﬂiaie,s amo e mrse diers \aeftl fatoriymaumrge Bl

tumours ( MIPa, 7 ﬁ{% M tdpecel | ines
whi ch are deri v1e fr% ynph i%eé and %ja%r%%?t ases - {el\;"ii éIJ;I‘anZ, MILn3
(group 2)). Thel HRAMN r’t“ét?ﬂn&t% R nana Ve do ra tolds |Js9€ij4 <en Burthejur e 4,
wher eby sanpl esndke B &I Eim,rmmm 4 e id Bl Bsiniascri bed on page

4 of the Ilcatlon Fi.gur |'s, of gra 1 all show a

nor nal patttwmt@]ﬁp I@CB %f@%m (tﬁa‘ﬁﬂ"gpééﬁ &'€3® group 2 show
a pattern di ffercmﬁaﬂehiem&ftrmmel'nhelﬁ% ivhigiteadmy ddwminvddef fdNA ]gifmp;}-r oup 1
and correspond t he RNA of, BSp73 . l] er are

t he case of ch“ yebralrﬁil sléjtn%ﬁ“ev&atsntass%pl@ﬁl[\gfLy’r@%%ferM@% e(rgﬁcsousﬂtow t'he
simlarity betiden pdtaenm Q‘Ihtthajrﬁi‘lk deyrsitveeds . £ rims CDA4 hist g veampilre A, t he
RNA pattern of g S U?H%ﬁ er eas
sanpl e A does not t?egrl d%e W t'h %%8%’83 %&g ét?e h\égnal I

di ff use RNAR barfrmsl e@o(ﬂﬁSCZ@% 4t Rage da dth%edmkhtﬁaf@%p as WeNdse and
S1 nucl ease priL@iigireanal yged 18 oF S1wmp fle St WHoW & rfdrfﬂﬂélaroﬂlé& 25

e Tt Ot ot e gl vt . ok i mur ahiR e "
Transm ssi on ogﬂdwpr&ﬂéhdmud(pqnﬁ&ﬁﬁI&ﬂfﬂérdﬁﬂ%therefrom. The RNA
is greater than the RNA of group 1 and corresponds to
15 the RNA of BSp73ASML. Smaller RNA's are lost in the
case of the hybridisation with sample D. The other
patterns show the similarity between the two rat tumour

o systems.
/
Also with the sample A, the RNA pattern of the
20 group 2 corresponds to that of BSp73ASML. Whereas
sample A does not hybridise with RNA from BSp73AS,
L there is shown a small diffuse RNA band of about 2.5 kb

in the case of cells of group 1. RNase and S1 nuclease
protection analysis also show the structural similarity.

25 From these results, a change in the cleavage pattern
and the expression of variant CD44 RNA's appears to
occur with the formation of metastases.

Transmission of the metastatic potential to non-

metastasing BSp73AS cells by over-expression of
30 pMeta-1. |
The connection of the expression of variant CD44
species with the metastatic potential in two series of
rat tumours indicated a causal role of these glyco-
proteins in the metastatic process. In order to
35 investigate this, pMeta-1 was transferred into BSp73AS



met ast asi ng BSp73AS cell s by over-expression of 30 pMeta-1. The
connection of the expression of variant CD44 species with the netastatic
potential in two series of rat tunours indicated a causal role of these

gl yco- proteins in the nmetastatic process. In order to 35 i nvestigate
this, pMeta-1 was transferred into BSp7?3AS -16- cells and investigated
whet her the behaviour of the cells thereby changed. The .conpl ete_ coding
regi on of the pNBﬂ&SIa@ﬂiénVEFt@8§tﬁﬁs@h?§@eﬁnGgﬁ prbagieyrpedndtS and
this formation (diagr #MeirBbli QUaGsal. 5The! QYfIpIRE W iRgV2Red onl RIfY Oduced
i nto BSp73AS cells. [ndividual, G4Jg.§-resi st ant ar&? pN\et a- lh{geﬁgﬁ?)%i ng

col oni es were obhgi R¥&taThe (RU&-pdrt ¥2s dnserse ETcHEniPes i s given in
gi gure 5. 1ghe hyRbmdirat iaafa thfshEé)\tglhili:%ﬁg\xh @Bﬁ/&g&pepiifrﬂ Figarel &)A shovvsha
om nant transcript qf .a : i.ch i.n,.size . to the
smal | est cor%ontﬁﬁﬁt\%'ﬁgcﬁli b ?gﬁé’sﬂ’b&&tmd%&%&ﬁ&f &85 I7s3EA Fl%%(éﬁg '5) .
However, the trdadfividdadelGkd Scaeisdisitanltoandl pMeitred -2xpresi$ioig t his RNA as
BSp73ASM.. 15 . order fy Si Ak A0 i n feHeie

ot aatsSh s e R Eal ey Tl R BRTEES, O o

‘transfixed cell§ / ] ) which c e dependent upon the
pl ace of the pl aotogiest dgr given. in Fdgraeo Sai mihg: hopridisatiion &f clone

(not shown) and ¢Re B3R 4E3AS cDReER @iqth§a&@n@aMnsm@WBNé Wﬂhﬁ&a&& S
conplenentary to sanple A In_order to_ discover the endogenic norymal CD44
tKg/nscri pt ilfns EXENESHLPEhOfebORtddndi MO &’PlFE‘e %S@H‘é’tea-qgﬁ‘rieﬁ s
transfects, thedh lcher swad 18ist RRAthoaN BNAC hildichdiise d rwrisie rddegal enD. Thi s
art of the non-tr ferred. 3 uence S n 25 cQnrt ai i
giﬁression cIon@S@%gisgﬁgGFéi§)i Fe56‘de2%ﬁ??ﬁ§?e3ﬁﬁm§ﬁ%§%w x%gﬁscripts
of 2.9 and 4.9 klelils tchat@NA aboulte 1tOmt imesn sfse atush( Bifghd s5 RNA as
BSp73ASML.

15 Other orders of size are observed in one of the
transfixed cells (BSp73AS-pSVMeta-1-14) which could be
dependent upon the place of the plasmid integration.

L,/ A pSV2neo simulation transmission clone (not shown)
and the BSp73AS receptor cells contain no RNA which

20 is complementary to sample A. In order to discover
the endogenic normal CD44 transcriptions (without the
extra domains of the pSVMeta-1) in the transfects, the
filter was stripped and rehybridised with sample D.
This part of the non-transferred 3' sequence is not

25 contained in the expression clone (cf. Figure 5).
Sample D demonstrates two main transcripts of 2.9 and
4.9 kb in the RNA of the two transfects (Figure 5,
right column), not only in the control BSp73AS but
also in the not shown BSp73ASpSVneo.

30 Approximate quantifications of the different
corresponding hybridisations show that the transfects
express about 5x as much of the variant CD44 RNA's,
which are transcribed by the expression plasmid, as

the endogenic gene transcrips.



rifght columm), not only in the control BSp73AS but also in the not shown
BSp73ASpSVvneo. 30 Approxi mate quantifications of the different
carrespondi ng hybridi sati ons show that the transfects express about 5x as
much of the variant CD44 RNA's, which are transcribed by the expression

pl asm d, as the endogeni c gene transcrL??. -17- The over-expressed cDNA
Is transferred into a protein. The two ansfects, which are shown in

Figure 5, synthesise | .| L-i ne stajlnable protein same
apparent size, nanely?%gen%§%¥%exggggaﬁ§tcgggléﬁ EE§“§ﬁ8§58§e§EgP %and at
100 kDa. Since theot®hA.sefhentwocbdensieptsrnwhiphoazensbewduén of only

503 am no aci ds sSpon t 0 Lt a st bLe bands
must represent nggg?ﬁgdsfogzggﬂ%ﬁgg%SgﬁﬁtéQggﬁg.?ﬁﬂénﬁogg?ﬁgébafth 10 one
of the nodified PEPReing Qfir Fhnt samasapRpEpntssd%preB3BA1Ym £hBAHBt ast asi ng

cell's BSp73ASM.. pr B3R BASEO1 581 RDhahh@Nat ;@BREY bhnd BEPT84Srbyneo cells do
not possess this rotelg. Aﬁ én BSp73ASM. cells, the egltoge of the cells
gt sDN ePF

expressed by theStRafst §6qUeRLRCPYRR g2 oRT LRAT EGlPace. In
order to denonstpabéutbabft BR1IEXPOBSEMRACOhCcYAEI 4BbrEP4BoRAET toesboator der

to inpart to BSp ekl tastatic.potential, transt re injected
I nto syngenic BD§8¢§?§ b%g%ﬁ? he%g Xé?égggi agggtgggﬁ)feggéﬁeﬁﬁ earlier
experinents, netmsdiafiedt iopws.ceThe B3P7BPSMhasgr endsotoggtuhek| yithom t he
pl ace of theginj i ' md 0 t | Bhegtd e
conpl etely g?spe§§%dg?hg?§kﬁéagg§%§.f&ﬁé?@?ﬁrggrgpﬁtlggg% ?ﬁ%%ﬁrggmere
rénged by anput@¥ptpgsed inethetmepsstagipg callscBPp/aASMbr BRIPZASRL
cells and a'|danbﬂaé?mﬁmbﬁhoﬁaﬁrQﬁ@ﬁ?tﬁiﬁgtB§pVBAQpQV§egTcé?@s do not
over-expressed (L ans] eg! SnfS probStn. s "Th B9 SR EL E1E) cAL®

epitope of the cells expressed by the transfects is

15 free-lying on the cell surface.

In order to demonstrate that the expression of
. variant CD44 suffices in order to impart to BSp73AS
o/ cells a metastatic potential, transfects were injected
into syngenic BDX rats (spontaneous metastsis protocol).
20 In earlier experiments, metastatic tumour cells
BSp73ASML spread out quickly from the place of the
U injection and, about 10 days after the injection, were
completely dispersed (Matzku, 1984). Therefore, all
local tumours were removed by amputations on the 10th
25 day. All carriers of BSp73ASML cells and all animals
which had been injected with one of the over-expressed
transfects developed lung metastases (Table 1). The
course of the metastasis formation was comparably -
quick within 5 - 8 weeks after the injection. Animals
30 which had received BSp73AS cells or simulation trans-
fects were, after this time, completely healthy (apart
from due to the amputation) and even after 5 months no

metastases could be ascertained.

In spite of the surprising similarity in the
35 strong metastasis formation, there are some interesting



course .of the netastasis formati on was conparably quick within 5 - 8 weeks
after the injection. Aninmals 30 whi ch had received BSp73AS cells or
sjmulation trans- fects were, after this tine, conpletely healthy (apart
fromdue to the anputation) and even after 5 nonths no netastases could be
ascertained. In spite of the surprisingl8 mlarity in the 35 strong
netastasis formation, there are sone interesting -18- differences. In
all ani mals, BSp¥BiSmencetss rbacall heniypabh, nBopE34ABML| eelils oraaphssi ve

enl argenment of di | h gL on n N,and
besi de the aortgﬁzérabmh n&g&é?r%rl\aéfg%%(%tg ?%a%%%é% %tﬂ/}\gfé?ﬂéﬂt ?:guses

| ynph node eMaﬂiﬁﬁﬁﬁﬁ%FFrPQﬂ%ﬁ B abieraregiont u@h@a}mg%h?ﬂ%I%rQEVelop
nul tiple [ung rrare@tw@@ﬁdéTﬂbéeaéﬁtawmbwelm heA t¥ ansfeet

BSp73AS- pSV, ta o] enlar I s ascertai nable
%hePeforep 4 #§?3ﬁ% pé?@gk%f ﬂ%éa?aT% %e‘¥EP% PS¢ of %5&%%?%§S|n t he
| ungs mﬁthout amnﬂﬂlqﬁu8ngnimamﬂh @hﬁb@ugm ahe éyﬂm@lmoﬁesel5prthernnre
t he experi nent abI oi nt an her en t ween
BSp73Ag transfec %P%S{ aﬁjﬁ Sﬁ’—%dﬁ} i)?Ung }‘r% as‘ggh%?e 15
macr oscopi cal | y WH@n&ﬁ&cWW&B%&%3A$EBSNM¢tHdEE@YBAdmAlfmphsmadé and nunerous
but, in a |arger | r 90

er?féfz%éTéME " SR ABPE! Othdlefored)Ond 1l 481 2

anlnals devel op 5 nodes per E%than t e transfecfs

In_order tdGscerahin %mﬂar h‘éﬂ Mg ax? b elo f mdc@l@nm%uﬁgmtt%omnm t he
injected transf epithaid 4l SBUBEatOr £XEFoWEN L HiCad VI RDERS €1 PRSI Rbdésy of a

spont aneous nutation which transfers a netastatic potential, the
epi t ope- posi tive prot &I‘dhﬁthé‘rrﬁd‘!ﬂaloﬁt@é @:Eperimmt %é@ﬁdﬁn@nﬁblmm@ncts

of recul tured, r%etﬂlsésastros &lljecf n@lfferesnc\:l\éert?egv?eteerg r%é"pefiBAé transfects
and BSp73ASML. The individual lung metastases are
15 macroscopically visible whereas those from BSp73ASML
are small and humerous but, in a larger series with
BSp73ASML (Reber et al., 1990) 11 from 20 animals
W develop 5 - 20 larger nodes per lung than the
transfects.

20 In order to ascertain that the metastases formed

are brought about by the injected transfects and in
W order to exclude the improbable possibility of a

spontaneous mutation which transfers a metastatic
potential, the epitope-positive proteins in the total

25 lung extracts and in extracts of recultured,
metastasis~producing cells were determined. In the
total lung extract, as well as in the extracts of a
specific lung node of an animal which had received the
BSpAS-pSVMetal-15 transfects, the 15 kDa glycoprotein

30 is detectable. The G418-resistant strain expresses,
in the case of the in vitro growth, a protein of the

same apparent molecular weight.

Diagnosis and therapy

1. Analysis of human tumour material by in situ
35 hybridisations with the human pMeta-l-sequences present.



total lung extract, as well as in the extracts of a specific 1ung node of
an' ani mal whi ch had received the BSpAS-pSVMetal -15 transfects, the 15 kDa
gl ycoprotein 30 is detectable. The (418-resistant strain expresses, in
the case of the in vitro growh, a protein of the sane apparent nol ecul ar
wei ght. Diagnosis and therapy 1. Anallfsi s of hunan tumour naterial by in

situ 35 hybriﬂtfatlons wi.th the human pMet a-|-sequences present. -19-
These experi mentQ€5Fe SFREIJMENS AL ptdiqughiaf @8 d QYPF ore an Ab is

avai | abl e whi chem@eﬁrgmeslets e dremaih BBRis2.availA@UedHieh afecvpniked es
agai nst the hu ﬁR Cg oning of the human pMeta-| sequences into
bacteri al expreSS|o uWE%Héﬁ ‘'so that fusions with [err] galactosidase or

t rypt ophane E—productP&%%%! 105n%&n% %%%lghea%egl o 5ﬁ%e§p (ﬂélon
up

proteins or W|th synt hesi se des rom O carri‘er
mol ecul es) . 510 Clpadingt p(fntdstfe thh@apwolpma;laerlt sequemeespdaitio dagteirtiadi es.

Possibilities OEX§§%331OBUW%®@@r%t%pr%%%lfh@& %F'%@E%p@sg%ﬁdﬂﬂ&yfagse

tumour material (diagnosis) - Detection of solub i n"the serum of
patients 15 thYPhePRang & Produst: essylitdi adagaimdsationoedt ruction of

t oxi n- coupl ed ambbbadisewiith ch@e,@, stllamt |§Qo&%|1&50fort Iaﬂtalnts»ym%s ilsedbring
the toxin into the tgnnu%/ %%Fa g%. q gtherap¥) ﬁstr ctlon of
anti bodi es wi t hPERGIHES; AFPR 3 56 uple Qi 5&§Ft98 gculgs)teans of
thi s doubl @0spedisbileittipn blfe thiet paityvialehe be me@especiifiici ane ibpddiesxi C

reactions in th s (e.g. anti CD2 or CD3 coupling
@uherapy) 3. ?o%@&ﬁ%&?ﬁéﬁsogg %%Fa | protein by transfection of 25

human or rat cell $mpjlupphistelpedscglodnvestdganionls of clinical tumour
material (diagnosis)

- Detection of soluble ECR in the serum of patients
15 with the help of ELISA tests (diagnosis).

- Construction of toxin-coupled antibodies in order,
with the help of the antibody, to bring the toxin

L,J ' into the tumour/metastasis region (therapy).

- Construction of antibodies with two definite antigen

20 binding positions. By means of this double
specificity, the attempt is to be made to initiate
cytotoxic reactions in the metastasis region (e.g.

anti CD2 or CD3 coupling (therapy).

3. Production of hMeta-1 protein by transfection of

25 human or rat cells with an expression vector which
carries the complete hMeta-1 cDNA sequence; or
purification from LCLC97 cells.

Possibilities of use:

- Injection of the protein or parts thereof in order to

30 block the tissue binding positions of the tumour
cells.

- After a characterisation of the binding positions, a
use for therapy would also be conceivable which
could depend upon the injection of large amounts of

35 binding protein which would then block the migrating
tumour cells.
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After a characterisation of the binding positions,
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Js mruhbl. 143: 3390-3395.  -22- Table 1 Metastatic spreadi ng out of
BSp73AS cells which express variant CD44 cDNA pMeta-I *** Tunmour cl one

| ocal distribution in the case of occurrence nmet ast ati ¢ aut opsy
*LN ing *LN par | ungs BSp73ASML 0/ 8 8/ 8 8/ 8
8/8 [err] 1.5-2.5** Jerr] 2.5-5.0 ml4i:y BSp73AS- 0/ 8 3/8
3/8 8/ 8 pSvMet al - 14 [err] 0.3-1.2 [err] 1.0-4.5
mul tiple, 0.3-5.TaHI{P7AIAS 0/ 8 0/ 8 0/ 8 8/ 8
pSVMet al - 15 [err] 0.3-10.0
BSp73AS Metgsgatic spyending out oﬁuESp73AS caWk% BsuISAS

0/ 8 0/ 8 / \e{gpfeq_ Awerage dianeter in mm
*** The Tabl e glevxepsretshse ‘{;yt]ﬁi@ai[gaent6OC]%j‘!‘a{?s&)l\?"S I'njection of the indicated

cells * LN = | ynph nodes. -23- Patent Clains 1. DNA- f ragnment whi ch

codes for a parttudurdcEstel ace poeilei n of dietEBhiesin @n tiheDedseCceE | s, wher eby
this DNA- fragnent is sel ect @clif gncd a) tnﬁeamaﬂleoéutdpsﬁequences

.rMeta-1... ATT GCA ACT ACT CCA TGG C CAG AAC CAG
GAA CGG ACC CAG TGG AAC OCG ATC CAT TCA )? Eﬂ' CAG ACA ACC
ACC AGG ATG ACT GAT ATA GAC AGA 10 AAC ﬁ«BC A«J: AGT GCT CAT GGA GAA AAC
TGG ACC CAG GAABEEISASML 0/8 8/8 8/8 8/8

| 6 1.5-2.5% ¢ 2.5-5.0 miliary

-/ BSp73AS- 0/8  3/8 3/8 8/8

W pSVMetal-14 ¢ 0.3-1.2 ¢ 1.0-4.5 multiple,4 0.3-5.0
BSp73AS- 0/8 0/8 0/8 8/8
pSWMetal-15 5-20, ¢ 0.3-10.0
BSp73AS 1/8 0/8 0/8 0/8
BSp73AS- 0/8 0/8 0/8 0/8

__ PSVneo

Y

**  average diameter in mm
_ *%% The Table gives the stage 60 days after injection of the
(& indicated cells

* LN = lymph nodes.



AAC GAG G GAA GAG GAG ACC CCA CAT GCT ACA
GAT CCT AAT AGC ACA ACA GAA GAA GCA GCT uﬂnl \[}

GAA TGG CAG GGG AAG AAC CCA CCC ACC CCA, Iﬂﬂﬁ]4!M”Emﬂm
GGG ACA ACT - GCC TCA GCC CAC AAC AAC CAT cta 'aGr cAa *
CA TGG ACC GAT TTC TTC GAC CCA ATC

TCA CAT CCA ATG GGA CAA and 20 hMeta-1... AAC CCA AGC CAT
TCA AAT COG GAA GTG CTA CTT CAG ARAteRE GQEALBES ATG CAT GAT GTA GAC AGA AAT

GGC ACC ACT CCT, TAT T ATT CAC
CAT GaG CaT catt e b hRr eI e Rl e ToRcA RETESRT S AAT

GCA ACT CCT AGIpAfie iAo AGhe G SN ACAUGOTr ACE] TAG wAEr €A Ch@BTEEATTT GGC
AAC AGA TGG CAT. TAT CCC AGA GAA GAC TCC CAT TCG ACA ACA
aoG Aca ot con EREneRh et bR BT G ATG Ca b) nucl eot i de
sequences Whi cha pr ehdegears ot £de W éfushces regard to the DNA sequences
nmenti oned under a) and/or represent _allele variations. 2. DNA fragnents

according to claim1, char act er t seB'$ R2t hat * t hey contain nucl eotide

seauences whi chyyhgeg SerVAES €8F BolBRTIYED CeLLTEnsCAURNERR ERETARDSC 1

35 «claim1l a) e sur tein met ast asi ng
t umour cel | s. CAG QﬂA CGG Eﬁﬂ‘GA@gﬁ@GtAéﬁcﬁﬁﬂlhﬁctﬁA | BCfn 2ACCRBAAEHArI sed

in fgfﬁ QL hybrggAzgf?wcff ene RéAtRéchébeRéCdRTéeﬂé?nGRQ R?NtGROeﬂGAn
Rotbnbi nedl Bria RGP cbGE CACEAFE: S BATLCEACEBE | BACTER cbEFEAS cEhtNEEAand a
fragment accpcdcoy torcracngAt, ARCOCAB. GBG ReTOORGNGAT ONA Gntecate
according to clalm des AT GOT ACA AGC ACA ACC TGG GCA GAT CCT AAT AGC
ACA ACA GAA GAA GCA GCT ACC CAG AAG GAG AAG TGG TTT GAG
AAT GAA TGG CAG GGG AAG AAC CCA CCC ACC CCA AGT GAA GAC
15 TCC CAT GTG ACA GAA GGG ACA ACT - GCC TCA GCC CAC AAC
AAC CAT CCA AGT CAA AGA AGT ACA ACA CAG AGT CAA GAG GAT
GIT TCA TGG ACC GAT TTC TTC GAC CCA ATC TCA CAT CCA ATG

\/ GGA CAA
and

20 hMeta-lo .

g
2
5
P 3
%%
-

_ AAC CCA AGC CAT TCA AAT CCG GAA GTG CTA CTT CAG ACA ACC
\ ACA AGG ATG CAT GAT GTA GAC AGA AAT GGC ACC ACT GCT TAT
GAA GGA AAC TGG AAC CCA GAA GCA CAC CCT CCC CTC ATT CAC
CAT GAG CAT CAT GAG GAA GAA GAG ACC CCA CAT TCT ACA AGC
25 ACA ATC CAG GCA ACT CCT AGT AGT ACA ACG GAA GAA ACA GCT
ACC CAG AAG GAA CAG TGG TTT GGC AAC AGA TGG CAT GAG GGA
TAT CGC CAA ACA CCC AGA GAA GAC TCC CAT TCG ACA ACA GGG
ACA GCT GCA GCC TCA GCT CAT ACC AGC CAT CCA ATG CA

b) nucleotide sequences which are dégene:ated with
30 regard to the DNA sequences mentioned under a) and/or

represent allele variations.

2. DNA fragments accordiﬁg to claim 1, characterised
in that they contain nucleotide sequences which hybridise
with one of the nucleotide sequences mentioned in

35 claim 1 a) and code for a complete surface glycoprotein

of metastasing tumour cells.



cﬁaracterl sed inthat it is an expression vector. 10 . Tr ansf or ned :
host cell which contains a DNA fragnent according to cl al msJ I "lﬂ"ﬂlﬁ‘m j
reconbi ned DNA nol ecul e according to claims 4 or 5. 7.

Is coded by a DNA fragnent according to claim1l. 15 . Pol ypept|
producabl e by a reconbi nant DNA nol ecut2-according to cI ainms 4 or 5 V\:hl ch
I ncl udes a DNA fragnment according to claim1. 9. Pol ypepti de accordi ng

to claims 7 and By i nchNAli figagren anacoording seguehaizs 20 characterised
AHGENWTEP PP e Brnee T SR AR Prp
AHGENWIQEP QPPF P PTP S EDS
HVTEGIT 25  ASAMNW4R LISUIVES) mj:agn I—P& aphdleapr B2hn |
SSTI STTPRAFDHT4gmgﬁwg%xuﬁ§ﬁgwjggqgggy ;%@EQFHTAYEGNWNPEA 30

HPPLI HHEHHEEEETPHSTSTI QATPSSTT EETATQKE CNWP GNRVWHEGYRQTPRE D SHST
TGTAAASAHTSFPNQQ?TTPSR@%Mn& 1)) tﬁoﬂﬂ@%mmg 85 a apsk tdveid1
allele variations and cosyl ati on éﬁ d% é¥ nonoval ent
ant i bodi es whi cH“’ng]aF& & Wee‘lﬁefo%éf A ‘ﬁ%‘iﬁ‘f'ﬂ R {eien) ’cﬁglgt‘?o cl ai ms
7 to 9. 11. Use adifmsa DN fommghent according to claiml, its 5

conpl ementary strands, derivatives and parts thereof for the identification,
production or isolati deadmbEimant d3¥A deo lssopuiln cec arr diang sta hekasiol 4hi ch

code for a part @ifarh W68 oy CAOLAL N Of o TRl AR AN f6h LoWRLEy Cel | s,
/

! 10 6. Transformed host cell which contains a DNA
\*/ fragment according to claims 1, 2 or 3 or a recombined

DNA molecule according to claims 4 or 5.

7. Polypeptide which is coded by a DNA fragment
according to claim 1.

15 8. Polypeptide producable by a recombinant DNA
_ molecule according to claims 4 or 5 which includes a
-/ DNA fragment according to claim 1.

9. Polypeptide accorxrding to claims 7 and 8, including

the amino acid sequences
20 ...r-PI’Otein.--

IATTPWVSAHTKQNQERTQWNPIHSNPEVL
LQTTTRMTDIDRNSTSAHGENWTQEPQPPF
NNHEYQDEEETPHATSTTWADPNSTTEEAA
TQKEKWFENEWQGKNPPTPSEDSHVTEGTT

25 ASAHNNHPSQRMTTQSQEDVSWTDFFDPIS
HPMGQGHQTESK

and h-protein

ISSTISTTPRAFDHTKQNQDWTQWNPSHSN
PEVLLQTTTRMTDVDRNGTTAYEGNWNPEA
30 HPPLIHHEHHEEEETPHSTSTIQATPSSTT
EETATQKEQWFGNRWHEGYRQTPREDSHST
TGTAAASAHTSHPMQGRTTPSPEDSSWTDF
FNPISHPMGRGHQAGRR



16, 12. Use of an anti body according to claim 10 for the identificatien—

production or isolation of a polypeptide according to cl ai

Agent for the diagnosis of netastasing tunours and/ or net'amumyﬂm’!ﬂlﬂ””" _
contain at |east one antibody 15 according to claim10. 14. ¢ Age S w
according to claim 12, characterised insgshat the antibody is coupled with '

an enzyne, |labelled with a coloured material and/or with a radi oi sot ope.

15.  Antibody agadngheRi0helB3ea¢aeiditidnko agkidigyéodd1athoadpeedudicsh the
use of DNA according to claim1 or proteins according to claim?7. 16. Use

of antibodi es andopr ot Poly-oandambaoadeas! aaesbodiag Wwhichareactswaht 7
17 "s of ant RBoAPEEORECHEARnEoT g PEPAAA L SCRAFEN G OcGURTEA Wi R O
cytotoxic agents;or ti{g.PLeduchivan ¢9h HRACNRALI1HE" LU Yin! RS RY:
5 complementary strands,derivatives and parts thereof for
the identification, production or isolation of a
nucleotide sequence or parts thereof which code for a
part of a surface glycoprotein of metastasing tumour
cells.

10 12. Use of an antibody according to claim 10 for the
identification, production or isolation of a polypeptide

according to claims 7 to 9.

13. Agent for the diagnosis of metastasing tumours
and/or metastases which contain at least one antibody

15 according to claim 10.

- 14. Agent according to claim 12, characterised in that
\*’_ the antibody is coupled with an enzyme, labelled with a
coloured material and/or with a radioisotope.

15. Antibody against proteins according to claim 7
. 20 produced with the use of DNA according to claim 1 or
- proteins according to claim 7.

16. Use of antibodies and proteins or parts thereof
according to claims 15 and 7 for the production of
25 medicaments which are used in tumour therapy.

17. Use of antibodies according to claim 15 which are
coupled with cytotoxic agents for the production of

medicaments for tumour therapy.



