
EP 0 261 671 B1 Description Background of the Invention Toxins are
extremely potent cell-killing agents that are responsible for many human
diseases. Because of their high activity, these agents have been attached
to monoclonal antibodies in order to form cytotoxic agents (immunotoxins)
which specifically bind to target cells. These immunotoxins are, therefore,
most useful in cancer therapy. Psuedomonas exotoxin A (PE) is an extremely
active monomeric protein (molecular weight 66Kd), 10  secreted by
Pseudomonas aeruginosa, which inhibits protein synthesis in eukaryotic
cells through the inactivation of elongation factor 2 (EF-2) by catalyzing
its ADP-ribosylation (catalyzing the transfer of the ADP ribosyl moiety of
oxidized NAD onto EF-2). The intoxication process is believed to proceed by
the following steps: First, PE binds to cells through a specific receptor
on the cell surface. Next, the PE-receptor complex is internalized into the
cell. Finally, PE 15  is transferred to the cytosol where it enzymatically
inhibits protein synthesis. The transfer process is believed to occur from
an acidic compartment, since cellular intoxication is prevented by weak
bases such as [err] which raises the pH in acidic vesicles. Upon exposure
to acidic conditions, the hydrophobic domain of PE enters into the
membrane, resulting in the formation of a channel through which the
enzymatic domain, in extended form, passes into the cytosol. 20     WO
83/03 971 discloses a prophetic scheme for producing a hybrid protein which
comprises the enzymatically active Fragment A of diphtheria toxin and a
portion of the binding domain of a cell-specific polypeptide ligand, said
portion of said binding domain theoretically having the ability to cause
said hybrid protein to bind selectively to a predetermined class of cells
to be attacked by said enzymatically active Fragment A. 25     U.S. patent
4,545,985 teaches that pseudomonas toxin can be chemically coupled to an
antibody or growth factor. However, these chemically linked toxins have
been shown to have undesirable levels of toxicity. It would be useful,
therefore, to have toxins highly targeted for specific cell types without
the generalized cell killing normally associated with these toxins.
PE-containing immunotoxins are constructed by first reacting native PE with
iminothiolene. This reaction 30  serves both to introduce two new
sulfhydryl groups used for coupling an antibody to the toxin, and to
inactivate the binding of PE to its own receptor. This approach relies on
the chemical inactivation of PE- binding sites in order to minimize
undesirable side effects due to the binding of PE to cells with PE
receptors. While this approach has been reasonably successful in producing
a specific cell killing reagent in tissue culture and in tumor-bearing
mice, it has not been possible to administer more than 2 ug of PE 35
immunotoxin to a 20 gram mouse or 1 mg to a 3 kilogram monkey or 4 mg to an
adult human, due to the toxic side effects of the immunotoxin. It is
therefore desirable to be able to administer larger amounts of immunotoxins
to achieve greater killing of tumor cells. The present invention fulfills
this desire by providing an immunotoxin with high potency and low toxicity.
Furthermore, to overcome the above-noted reliance on chemical inactivation
of the PE binding sites, the present invention incorporates recombinant DNA
tech- 40  niques to clone the complete toxin gene (or segments of it) in
order to express at high levels the full length toxin molecule (or portions
of it) containing different functional domains, including one which lacks
the cell binding domain. See example 1 for a comparative examination of
these clones. The three-dimensional structure of PE has been determined by
x-ray crystallography. As shown in Figure 2, the PE molecule contains three
structurally distinct domains: Domain I contains amino acid 45  residues 1
to 252 (Domain la), and 365 to 404 (Domain Ib); domain 11 contains amino
acid residues 253 to 364; and domain III contains amino acid residues 405
to 613. Plasmids have been constructed which express various portions of
the PE molecule, providing the ability to correlate different structural
domains with various functional activities and to determine (1) which
portions of the molecule are responsible for cell recognition (binding ,
structural domain 1, amino acid 1- 



50  252); (2) which portion is required for enzymatic activity (ADP
ribosylating activity, domain III plus a portion of domain lb, amino acid
385-613); (3) which portion is responsible for. translocation across cell
membrane (domain 11). The evidence that structural domain la is involved in
cell recognition is that proteins produced by plasmids without domain la
but containing domain 11, lb and III, are not cytotoxic by themselves and
do not show competitive inhibition of the cytotoxicity of intact toxins,
whereas a plasmid encoding domain la, ss  but missing other domains,
blocked PE cytotoxicity of sensitive cells. PE from plasmids with a
deletion of the first half of structural domain 11 exhibit both PE blocking
activity and ADP-ribosylation activity, but these molecules lost all cell
killing activity. Plasmids which encode only structural domain III produce
large amounts of the protein, but lack detectable enzymatic activity
(ADP-ribosylation). However, plasmids which 3    EP 0 261 671 B1 encode all
of structural domain III plus adjacent amino acids from structural domain
lb express large amounts of the protein and their ADP-ribosylation activity
is high. Based on the three dimensional structure of PE, plasmids have been
constructed which express different portions of PE. The protein pattern of
the cells expressing the different constructions was analyzed 5  by SDS gel
electrophoresis and the ADP ribosylating activity of the recombinant toxins
was measured. Of these plasmids (described in Example 1) plasmid pJH8,
containing amino acids 253 to 613 (Domains lb, II, and III), is able to
encode large amounts of modified PE exhibiting low toxicity to human cells,
but remaining enzymatically very active. Taken together, the plasmid
patterns indicate that structural domain la is a receptor binding domain,
io  that the first half of structural domain 11 is required for
translocation of the toxin from a host cell's endocytic vesicle to the
cytosol, and that structural domain III alone is not sufficient to express
full ADP-ribosylation activity. When administered to animals, PE
characteristically produces death due to liver failure. Immunotoxins made
with PE also attack the liver and, when given in large amounts, produce
death due to liver toxicity. 15 The experiments shown in Table III indicate
that Domain la is responsible for cell binding and indicate that a PE
molecule in which Domain la is deleted is less toxic to mice than native
PE. The data shown in Example 4 support this conclusion, indicating that
modified PE is at least 200-fold less toxic to mice than native PE. Example
5 shows that when the protein made by pJH8 is purified and coupled to an
antibody to the human transferrin receptor, an immunotoxin is created that
is approximately as active as an immunotoxin containing 20  native PE but
is 100-fold less toxic on nontarget cells (mouse cells). One aspect of the
present invention, therefore, is that PE molecules with a deletion of
Domain la are effective immunotoxins with diminished side effects including
diminished liver toxicity. Description of the Figures 25 Figure 1 shows the
construction of the plasmids of the present invention used for the
expression of different domains of PE. Figure 2 in a simplified map of the
different sized PE molecules produced as a part of the present invention.
30     Figure 3 shows the effect of [ERR] and PE-HB21 on protein synthesis
in human KB cells. PE[err] is the toxin protein lacking Domain I encoded by
plasmid pJH8. Cells were incubated for 24 hours with the appropriate
immunotoxin and then incubated with 3H-leucine for 1 hour. Incorporation of
(3H)-leucine into protein was measured. In panel 3B Swiss 3T3 cells were
incubated for 24 hours with either native pseudomonas toxin (PE), native
pseudomonas toxin coupled to HB21, [err] alone, or [err] coupled to 35
HB21. Cells were exposed to these agents for 24 hours and then protein
synthesis measured for 1 hour as 



above. Specific Disclosure of the Invention The present invention provides
a modified Pseudomonas exotoxin which comprises ADP ribosylating activity
and the ability to translocate across a cell membrane and wherein the
exotoxin comprises a modification in the receptor binding domain la of the
native toxin sufficient to render the modified toxin less toxic to human or
animal cells in vitro and less toxic to the liver when administered in
vitro relative to an unmodified Pseudomonas exotoxin. The modified toxin
and the immunotoxin made from it have markedly 45  diminished non-specific
toxicity on human and mouse cells in tissue culture and with greatly
diminished toxicity in mice in vivo. Genomic DNA is obtained by completely
digesting a strain of Pseudomonas aeruginosa with EcoRI and Pstl. Although
any strain of P. aeruginoia is suitable for use in this invention, the
preferred strain is PA103, a strain which produces a large amount of active
toxin. DNA fragments ranging in size from 2.6 to 2.9 kb are 50  isolated
from the genomic DNA library, and ligated with a 2.7 kb DNA fragment from
plasmid pUC13 cut with EcoRI and Pstl. Plasmid pUC1 3 is commercially
available from Boehringer Mannheim. A suitable host, preferably an E. coli
strain, is then transformed with the ligated products (the preferred strain
of E. coli is HB101, commercially available from Bethesda Research'
Laboratories). The 2.7 kb DNA fragment derived from ptoxETA, a plasmid
which contains the PE structural gene, is used as a probe and plasmid DNA
from 55  several positive colonies were prepared and characterized by
Southern blotting. The different sizes of recombinant PE are then expressed
in a suitable host. A host which carries the bacteriophage T7 RNA
polymerase gene in lysogenic and inducible form [BL21[err]is preferred, and
is obtainable from Dr. F.W. Studier at Brookhaven National Laboratories.
Also preferred are plasmids which carry the bacteriophage late 4    EP 0
261 671 B1 T7 promoter and AMP" and Shine-Dalgarno box--pAR2156, also
obtainable from Dr. Studier. As is shown in the Examples, the preferred
plasmid is pJH8. pJH8 contains a DNA fragment of 5.1 kb and is capable of
expressing Domains II, lb, and III of PE. This plasmid is produced by
partially cutting plasmid pJH4 with Aval. The linearized DNA fragment is
then completely cut with HindIIl in order to obtain a 5 5.1 kb DNA fragment
which has Aval and HindIII sites at its ends. This fragment is then
incubated with S1 nuclease to remove its cohesive ends, followed by
ligation with T4 ligase to form plasmid pJH8. Expression of Recombinant
Toxins in BL21 (DE[err]). 10     BL21(DE[err]) containing plasmids for
expression of different sizes of PE is cultured in LB broth with 50 ug
Ampicillin/ml at 37[err]C. When absorbance at 650 nm reaches 0.3, IPTG
(isopropyl beta-D-thio-galac- topyranoside) is added to the culture at a
final concentration of 1mM. Cells are harvested 90 minutes later and
analyzed for the amount of recombinant toxins by SDS-PAGE, immunoblotting,
ADP-ribosylation, and cell killing experiments. 15 SDS-PAGE and
Immunoblotting Cells pellets are dissolved in LaemmII buffer. Samples are
boiled for 5 minutes prior to application to a 0.1% SDS, 10% acrylamide
slab gel. For immunoblotting, samples after electrophoresis are transferred
to a 20  nitrocellulose paper, followed by reaction with antibody to PE,
then a second antibody (goat anti-rabbit) and staining. The antibody to PE
is obtained by hyperimmunizing rabbits with glutaraldehyde (0.2%) reacted
PE (250 ug of PE per injection). An IgG fraction was prepared for
immunoblotting. Assay of ADP-ribosylation Activity 25 Known procedures are
used for assay of ADP-ribosylation activity. Briefly, rabbit reticulocyte
prepara- 



tions or wheat germ extracts enriched with elongation factor 2 (EF-2) are
used as a source of EF-2. Assays (500 ul total volume) contain about 10
pmole of EF-2, 37 pmole of [err]C-NAD (0.06 u Ci), 0.25 to 1.25 ug of PE
and buffer (40 mM DTT, 1 mM EDTA, and 50 mM Tris, pH 8.1). Activity is
measured as pmoles of NAD 30  transferred to EF-2 in 30 minutes. A standard
curve of known concentrations of PE is established and used to determine
the activity of PE in extracts from E. coli. After incubation for 30
minutes at 37[err] C, 0.5 ml 12% TCA is added to each assay mixture. The
assay mixtures are then set in an ice bath  for 15 minutes, followed by
centrifugation at [err] 3,000 xg for 10 minutes. The pellet is washed with
1 ml 6 TCA and centrifuged as above. The pellet is then measured for [err]C
radioactivity in a liquid scintillation counter as the 35 index of the
ADP-ribosylation activity. Cell Cytotoxicity Test Tests of the cytotoxic
activity of the modified PE are performed in NIH 3T3 cell cultures and
human KB 40  cells. NIH 3T3 cells or KB cells are seeded 24 hours prior to
the cytotoxicity test in a 24-well tissue culture plate at a density of 2 x
104 cells per well. After incubation for 48 hours with various
concentrations of PE or protein extracts isolated from BL21(DEs) with
plasmids which express different sizes of PE, the monolayers are stained
with methylene blue to detect the surviving cells. The results are shown in
Table 1. 45  Inhibition of Protein Synthesis Assays for the inhibition of
protein synthesis by PE or PE with extracts from BL21 (DE[err])/pJH8 are
performed in Swiss 3T3 cell cultures. Swiss 3T3 cells are seeded one day
before assay in 24-well tissue culture plates at a density of 105 cells per
well. Cells are washed once by replacing media with DMEM and 50  0.2% BSA
before adding PE (100 ng/ml) or PE (100 ng/ml) with extracts which
contained an excess amount of different sizes of PE (Table 2). After 15
minutes at 37  C, the medium is then removed and replaced with fresh DMEM
and 0.2% BSA. Four hours later, the rate of protein synthesis is assayed by
adding [3H] leucine to the medium (to a final concentration of 2-4 uCi/mI)
for 1 hour. In the preferred embodiment of the invention, the structural
domain of the Pseudomonas exotoxin gene 55  is inserted into a T7
expression vector downstream of the ribosome binding site and its
accompanying ATG initiation codon (as shown in Figure 1), as described
above. To produce recombinant proteins, cells are grown at 37 C to an [err]
= 0.3. IPTG is then added at 1mM to induce T7 RNA polymerase and incubated
for 2 hours. A series of plasmids are produced, as shown in Example 1. 5
EP 0 261 671 B1 Next, a clone is constructed which encodes a PE molecule
without a leader sequence (pJH4) and in which a methionine is placed
adjacent to the alanine at the amino terminus of the processed form of
native PE (Table 1). The protein produced by pJH4 is designated Met-PE.
Large amounts of Met-PE are produced upon induction by IPTG, representing
20% of total cell protein. ADP ribosylating activity equivalent to 0.1 5 mg
native PE is found in the supernatant, and 0.2 mg in the pellet per mg of
total cell protein. The PE molecule produced by pJH4 differs from native PE
molecules by the presence of one extra methionine residue at the
amino-terminus. pJH8, produced from pJH4 as noted above, expresses a
protein in which most of Domain la is deleted (retaining only the added
methionine and three amino acids at the amino terminus. Immunoblotting
shows 10  that this protein is 45 kd, and is expressed at a concentration
of approximately 0.04 mg/mg cell protein. High ADP ribosylating activity is
exhibited when urea and DTT is excluded from the reaction mixture. In
contrast to native PE (where the addition of urea and DTT activates ADP
ribosylating activity), the addition of urea and DTT to pJH8 reduces, (by
about 30%) ADP ribosylating activity. None of the plasmids produced by the
above-noted process (and described in the Examples), except 15  for pJH1,
pJH2, and pJH4, exhibit significant cell killing ability, even though many
of these exhibit high 



enzymatic activity (Table 1). These plasmids are shown to prevent
inhibition of protein synthesis or cell killing by native PE by exposing
cells for 15 minutes to native PE at 0.1 ug/ml in the presence of 3-5 ug/ml
of various modified toxins. The data in Table III shows that plasmids
expressing either Domain la alone, or Domain I, half of Domain II and
Domain III prevent PE from inhibiting protein synthesis. 20 Animal Toxicity
Mice receiving native PE succumb due to liver destruction. The lethal dose
for a 20 gram mouse is 0.1- 0.2 ug. The data in Table IV shows that PE with
a deletion of Domain la exhibits greatly diminished toxicity 20  in mice.
Mice were injected l.P. with either native PE or lacking Domain la. All
mice receiving 1.0 ug of native PE and one-half receiving 0.2 ug PE were
dead at 48 hours. Two of three mice receiving 50 ug of PE la died; all
receiving 20 ug of PE la lived; and all mice receiving 5 ug PE la lived.
Thus, PE la is more than 100 times less toxic on a weight basis than native
PE. 30 Gene Fusions Using Recombinant Modified Pseudomonas Exotoxin. The
gene for modified PE of this invention specifically contained in pJH8 was
fused with DNA sequences encoding the human alpha transforming growth
factor (a-TGF) or human interleukin 2 (IL-2). See Examples 7 and 8 for the
specifics of these gene fusions. Modified PE is suitable for use in fusions
with any 35  peptide hormone, growth factor, or other polypeptide cell
recognition protein for which a specific receptor exists on cells. A few
examples include: insulin, glucagon, endorphins, growth hormone, melanocyte
stimulating hormone, transferrin, bombesin, low density lipoprotein,
luteinizing hormone, and as- laloglycoproteins. Examples Example 1. As
shown in Table 1, the process of the present Invention was used to
construct several plasmids containing fusions of the different sizes of PE
structural gene and the T7 late promoter. pJH2 contains the intact PE
structural gene with a segment coding for a modified leader sequence in
front. 45    pJH4 contains the intact PE structural gene with the addition
of a methionine codon at the amino- terminus. pJH7 contains the gene
encoding structural Domain III of PE (amino acid 405-613). pJH8 contains
the gene encoding structural Domain II, Ib, and III-of PE (amino acid
253-613). pJH13 encodes PE with a deletion of the first half of structural
domain 11 encompassing amino acids 253-307. pJH14 encodes structural domain
Ia of PE (amino acids 1-252). 50       pJH1 was constructed by partially
cutting the native PE (pE 0) with BamHI, and the linear form of DNA was
eluted and completely cut with EcoRI. The 2.Okb DNA fragment derived from
pE 0, which has BamHI and EcoRI at the two ends, was then inserted into pAR
2156, which had been completely cut with BamHI and EcoRI. pJH2 was
constructed by partially cutting pJH1 with BamHl. The linear form of DNA
was isolated 55    and completely cut with Ndel. The 610 kb DNA fragment
was saved to construct pJH2 by ligating it with synthetic oligonucleotide
duplex    EP 0 261 671 B1 T   T G A A A A A A  C  T  T T T  T C T A G  S
pJH4 was constructed by partially cutting pJH2 with Taql. The linearized
DNA (610 kb) was isolated and completely cut with Ndel. The largest DNA
fragment (5.9 kb) was separated and ligated with synthetic oligonucleotide
duplex 10 5' T A T G G C C G A A G A A G C T T T A C C G G C T T C T T C G
A A A G C 5' 



(which  contains  a  HindIII  site--AAGCTT). 15
TTCGAA pJH7 was constructed by partially cutting pJH4 with Aatll. The
linearized DNA fragment (5.9 kb) was then completely cut with HindIII. The
4.7 kb DNA fragment which has AatIl and HindIII sites at its ends 20
after separation was incubated with S1 nuclease to remove the cohesive
ends, followed by ligation with T4 ligase. pJH8 was constructed as
described in the Specific Disclosure. pJH13 was constructed by partially
cutting pJH4 with Aval. The linearized DNA fragment was then completely cut
with EcoRI. The 4.7 kb DNA which has Aval and EcoRI cut at both ends was
incubated 25    with S1 to remove cohesive ends (DNA fragment 1). pJH4 was
partially cut with Sall. The linearized DNA fragment was then completely
cut with EcoRI. The 1.0 kb DNA fragment which has Sall and EcoRI sites at
the ends was incubated with Klenow DNA polymerase I and dNTP to fill the
cohesive ends (DNA fragment 2). DNA fragment 1 (4.7 kb) and DNA fragment 2
(1.0 kb) were ligated at 4[ERR] overnight. pJH14 was constructed by
partially cutting pJH4 with Aval. The linearized DNA fragment was then 30
completely cut with EcoRI. The 4.7 kb DNA which has Aval and EcoRI sites at
its ends was incubated with S1 to remove the cohesive end, followed by
ligation with T4 ligase. Example 2. The amount and activity of the
recombinant toxins (produced by the plasmids described in Example 1) were
measured by SDS-PAGE, ADP-ribosylation, and cell killing ability. The
results are tabulated in Table 1. 35    Example 3. Experiments were
conducted to examine the characteristics of the recombinant toxicity of the
present invention. The results are shown in Table 2. Example 4. The effect
of various deletions on cell protein synthesis was determined, in the
presence and absence of native PE. The results are shown in Table 3.
Structural Domain la (pJH14) and structural domain 1, half of 11, and III
(pJH13) were extracted from the pellet of the sonicated cells with 8M urea.
10 40    ul of each extract equivalent to 3-5 ug of recombinant proteins
was used in each assay. Structural II, lb, and III (pJH8) were present in
the supernatant of the sonicated BL21(DE[err])/pJH8 cells. 10 ul of extract
equivalent to 2 ug of recombinant toxin was used. Cells were treated as
indicated in Table 3 for 15 minutes with and without native PE at 0.1 ug/ml
followed by 1 ml DMEM washing; incubated for 4 hours in DMEM and 0.2% BSA,
then incubated with [er]-leucine for 1 hour. 45    Example 5. As shown in
Table 4, the dose causing death in mice was determined by injecting Balb/c
mice l.P. with various amounts of PE or PE la contained in 1.0 ml of
sterile saline and 10 mgs/ml sterile human albumin. The animals were
monitored daily for two weeks. All deaths occured at 48 hours. Example 6.
As shown in Figure 3, an immunotoxin composed of the 45 kD protein produced
by pJH8 conjugated by a disulfide bond to an antibody to the human
transferrin receptor (PE4s-HB21) kills human 50    cells expressing the
transferrin receptor (ID[err] 3 ng/ml). It has little or no effect on mouse
cells which do not express the human transferrin receptor at 1000 ng/ml,
whereas native PE conjugated by a sulfide bond to HB21 nonspecifically
kills mouse cells at an ID[err] of 29 ng/ml. The data in Figure 3 indicate
the non-specific toxicity of PE[err]-HB21 is 100-fold less than PE-HB21.
The molecular weight of PE[err] was subsequently re-determined. The
molecular weight was then 55   found to be 40,000. Example 7. Construction
of alpha Transforming Growth Factor-PE fusion gene. pJH8 was treated with
Tth III and Sphl to construct a smaller plasmid pVC8 which has fewer Avall
sites. pVC8 was partially cut with AvaII and ligated to a synthetic
oligonucleotide (30bp) which contains a STul site, a Tth III site, and a 7
EP 0 261 671 B1 



stop codon in order to create pVC31. pVC31 was cut with Tth IIII, and
filled in with a KLenow fragment, a fragment of DNA polymerase, and ligated
to a blunt ended clone containing the alpha-TGF gene (pVC 33). The
alpha-TGF DNA, p-hTGF-10-925 [Derynck etal, Cell, 38:287-297 (1984)] was
cut with EcoRI and Bgll to give a 322 bp fragment which was isolated and
cut with Fnu 4H1 and treated with T4 polymerase 5    to give a 152 bp
fragment which in turn was ligated to pVC31 to create PE-alphaTGF fusion
gene. When expressed in E. coil B121, this plasmid produces a protein that
reacts with antibodies to alpha-TGF and to PE and has a molecular weight ot
51,000. Example 8. Construction of IL-2-PE Fusion Gene. pVC8 was cut with
Avall at position 1190, the 3.6 fragment isolated, its single stranded ends
filled 10    with Klenow enzyme, and dephosphorylated to produce fragment
1. Clone PST-5 [Gallo et al, PNAS, 81:2543-2547 (1984)] was cut with Pstl
to produce a 1 kb fragment of IL-2 which was then cut with Bsp 1286 at
positions 105 and 669 and treated with T4 polymerase to fill up the ends.
The 564 bp fragment was ligated to fragment I to create pHL-1 and
transformed into BL21 expression cells. Upon induction, a 60 kD protein was
produced that reacts with antibodies to IL-2 and to PE, and contains
ADP-ribosylating is    activity. 20 25 30 35 45 50 55 8    EP 0 261 671 B1
EP 0 261 671 B1 TABLE 2 Construction                      Domain Present
Protein  Size -5 pJH4                         met, I,  II,  III
68  kd pJH7                         III
28  kd pJH8                         II,  lb, III
45  kd pJH13                        I,  half of  II,  III
6.3 kgd pJH14                        Ia
32  kd TABLE  3 15 3H-leucine  in  corporation  (cpm  x  [err] without PE
with  PE Domain Tested
(I,  II,  III) 20 none                                 11.2    .1
2.3    .2 Ia                                   11.5    .15
9-4    .3 25 



II,  lb, S  III                      11.7    .15                  2.4    .2
I,  1/2  II, III                     10.7    .15                  9.2    .2
30       8 M  urea  (10  ul)                  11.1  .1
2.9  +  .2 35 TABLE  4 Toxin                  Dose (ug)
Deaths The following plasmids have been deposited in the American Type
Culture Collection in Rockville, Maryland, under the respective ATCC
numbers, prior to the filing of this application, and at issuance of this
55  application into a patent will be maintained for a term of thirty (30)
years from the date of deposit or five (5) years after the last request for
such deposit or for the effective life of the patent, whichever is longest.
The deposits will be replaced if the cultures mutate or become nonviable
during the term of the deposit: pJH12    ATCC 67205 10    EP 0 261 671 B1
PHL-1    ATCC 67206 pVC33   ATCC 67207 pJH8    ATCC 67208 pJH14    ATCC
67209 5 Claims Claims for the following Contracting States: BE, CH, DE, FR,
GB, IT, LI, LU, NL, SE 1. A modified Pseudomonas exotoxin which comprises
ADP ribosylating activity and the ability to 10    translocate across a
cell membrane and wherein the exotoxin comprises a modification in the
receptor binding domain la of the native toxin sufficient to render the
modified toxin less toxic to human or animal cells in vitro and less toxic
to the liver when administered in vivo relative to an unmodified
Pseudomonas exotoxin. 15  2. A targeting carrier-toxin conjugate suitable
for use with humans or mammals comprising a toxin fused to a targeting
carrier wherein said toxin is a modified Pseudomonas exotoxin according to
claim 1. 3. The conjugate of claim 2, wherein said targeting carrier is
selected from the group consisting of an antigen, an antibody, a growth
factor, a hormone, a lymphokine, a polypeptide cell recognition protein, 20
a serum protein, a modified serum protein, an endorphin, an
asialoglycoprotein, insulin, glucagon, luteinizing hormone, fibroblast
growth factor, nerve growth factor, melanocyte stimulating hormone,
bombesin, and a lectin. 4. The conjugate of claim 2, wherein said targeting
carrier is selected from the group consisting of 25     interleukin 2 and
alpha transforming growth factor and a peptide hormone. 5. An immunotoxin
suitable for use with humans or animals comprising a toxin fused to an
antibody capable of recognizing diseased or disease-causing cells wherein
said toxin is a modified Pseudomonas exotoxin according to claim 1. 30 6.
The immunotoxin of claim 5, wherein said exotoxin contains domains lb, II
and Ill of Pseudomonas exotoxin. 7. The immunotoxin of claim 5, wherein
said exotoxin is the recombinant Pseudomonas exotoxin encoded 35     by
plasmid pJH8 deposited under ATCC number 67208. 8 A Pseudomonas immunotoxin
according to claim 5, wherein at least one amino acid is deleted from
domain la of said exotoxin. 



40 9. A Pseudomonas immunotaxin according to claim 5, wherein at least 11
amino acids in domain la have been deleted from said exotoxin. 10. A
Pseudomonas immunotoxin according to claim 5, wherein at least 25 amino
acids in domain la have been deleted from said exotoxin. 45 11. A
Pseudomonas immunotoxin according to claim 5, wherein at least 70 amino
acids in domain la have been deleted from said exotoxin. 12. A Pseudomonas
immunotoxin according to claim 5, wherein at least 130 amino acids from
domain la so     have been deleted from said exotoxin. 13. An expression
plasmid comprising DNA encoding any of the proteins of claims 1 to 12. 14.
A process for producing a modified Pseudomonas exotoxin according to claim
1 comprising transfec- 55    ting a suitable host cell with a plasmid
comprising DNA encoding said modified exotoxin and culturing said host cell
under conditions so that the modified Pseudomonas exotoxin is produced. 15.
A process for producing an immunotoxin according to claim 5 comprising
EP O 261 671 B1                     11111111111111111111111111111 *   C   L
M   S PHL-1    ATCC 67206 pVC33   ATCC 67207 pJH8    ATCC 67208 pJH14
ATCC 67209 5 Claims Claims for the following Contracting States: BE, CH,
DE, FR, GB, IT, LI, LU, NL, SE 1. A modified Pseudomonas exotoxin which
comprises ADP ribosylating activity and the ability to 10    translocate
across a cell membrane and wherein the exotoxin comprises a modification in
the receptor binding domain la of the native toxin sufficient to render the
modified toxin less toxic to human or animal cells in vitro and less toxic
to the liver when administered in vivo relative to an unmodified
Pseudomonas exotoxin. 15  2. A targeting carrier-toxin conjugate suitable
for use with humans or mammals comprising a toxin fused to a targeting
carrier wherein said toxin is a modified Pseudomonas exotoxin according to
claim 1. 3. The conjugate of claim 2, wherein said targeting carrier is
selected from the group consisting of an antigen, an antibody, a growth
factor, a hormone, a lymphokine, a polypeptide cell recognition protein, 20
a serum protein, a modified serum protein, an endorphin, an
asialoglycoprotein, insulin, glucagon, luteinizing hormone, fibroblast
growth factor, nerve growth factor, melanocyte stimulating hormone,
bombesin, and a lectin. 4. The conjugate of claim 2, wherein said targeting
carrier is selected from the group consisting of 25     interleukin 2 and
alpha transforming growth factor and a peptide hormone. 5. An immunotoxin
suitable for use with humans or animals comprising a toxin fused to an
antibody capable of recognizing diseased or disease-causing cells wherein
said toxin is a modified Pseudomonas exotoxin according to claim 1. 30 6.
The immunotoxin of claim 5, wherein said exotoxin contains domains Ib, II
and III of Pseudomonas exotoxin. 7. The immunotoxin of claim 5, wherein
said exotoxin is the recombinant Pseudomonas exotoxin encoded 35     by
plasmid pJH8 deposited under ATCC number 67208. 



8  A Pseudomonas immunotoxin according to claim 5, wherein at least one
amino acid is deleted from domain la of said exotoxin. 40  9. A Pseudomonas
immunotoxin according to claim 5, wherein at least 11 amino acids in domain
la have been deleted from said exotoxin. 10. A Pseudomonas immunotoxin
according to claim 5, wherein at least 25 amino acids in domain la have
been deleted from said exotoxin. 45 11. A Pseudomonas immunotoxin according
to claim 5, wherein at least 70 amino acids in domain la have been deleted
from said exotoxin. 12. A Pseudomonas immunotoxin according to claim 5,
wherein at least 130 amino acids from domain la 50     have been deleted
from said exotoxin. 13. An expression plasmid comprising DNA encoding any
of the proteins of claims 1 to 12. 14. A process for producing a modified
Pseudomonas exotoxin according to claim 1 comprising transfec- 55     ting
a suitable host cell with a plasmid comprising DNA encoding said modified
exotoxin and culturing said host cell under conditions so that the modified
Pseudomonas exotoxin is produced. 15. A process for producing an
immunotoxin according to claim 5 comprising    EP 0261 671 B1
* a) transfecting a suitable host cell with a plasmid encoding the modified
Pseudomonas exotoxin, according to claim 1. b) culturing said host cell
under conditions so that the modified Pseudomonas exotoxin is produced, and
c) conjugating said modified exotoxin with an antibody to produce an
immunotoxin. 16. The process of claim 15 wherein said modified Pseudomonas
exotoxin gene contains domains lb, II and III of Pseudomonas exotoxin. 17.
A process for producing a targeting carrier Pseudomonas exotoxin conjugate
according to claim 2, to     comprising transfecting a suitable host cell
with a plasmid comprising a DNA sequence encoding said targeting carrier
conjugate, and culturing said host cell under conditions so that a
targeting carrier- Pseudomonas exotoxin conjugate is produced. 18. A
composition suitable for administration to a mammal for achieving targeted
cytotoxic activity in said 15     mammal, wherein the composition comprises
a conjugate according to any one of claims 2 to 12 in a pharmaceutically
acceptable carrier. 19. A recombinant plasmid comprising DNA encoding amino
acids 253 through 364 of domain 11 of Pseudomonas exotoxin. 20 20. The
recombinant plasmid of claim 19, wherein the plasmid is pJH12 deposited
under ATCC number 67205. 21. A recombinant plasmid comprising DNA encoding
a modified Pseudomonas exotoxin according to 25     claim 1 fused to DNA
encoding at least amino acids 35 through 223 of interleukin 2. 22. The
recombinant plasmid of claim 21 wherein the plasmid is pHL-1 deposited
under ATCC number 67206. 30  23. A recombinant plasmid comprising DNA
encoding a modified Pseudomonas exotoxin according to claim 1 fused to DNA
encoding alpha TGF. 24. The recombinant plasmid of claim 23 wherein the
plasmid is pVC33 deposited under ATCC number 67207. 35 25. A recombinant
plasmid comprising DNA encoding a modified Pseudomonas exotoxin according
to 



claim 1. 26. The recombinant plasmid of claim 25 wherein the plasmid is
pJHB deposited under ATCC number 67208. 27. A recombinant plasmid
comprising DNA encoding structural domain la of Pseudomonas exotoxin. 28.
The recombinant plasmid of claim 27 wherein the plasmid is pJH14 deposted
under ATCC number 45     67209. 29. A modified Pseudomonas exotoxin
according to claim 1 wherein said exotoxin has been genetically modified.
50  30. An antigen-toxin conjugate according to claim 3 wherein said
exotoxin has been modified by recom- binant techniques. 31. Use of an
exotoxin according to claim 1 or of an exottxin encoded by any of the
plasmids of claims 19 to 28 for the preparation of a vaccine for active
immunization. 55 32. Use of a conjugate according to any of claims 2 to 12
for the preparation of a medicament for treating cancer. 12    EP 0 261 671
B1 Claims for the following Contracting States: ES, AT 1. A process for
producing a modified Pseudomonas exotoxin which comprises ADP ribosylating
activity and the ability to translocate across a cell membrane and wherein
the exotoxin comprises a modifica- 5      tion in the receptor binding
domain la of the native toxin sufficient to render the modified toxin less
toxic to human or animal cells in vitro and less toxic to the liver when
administrered in vivo relative to an unmodified Pseudomonas exotoxin,
comprising transfecting a suitable host cell with a plasmid comprising DNA
encoding said modified exotoxin and culturing said host cell under
conditions so that the modified Pseudomonas exotoxin is produced. 10 2. A
process for producing a targeting carrier toxin conjugate suitable for use
with humans or mammals which comprises a toxin fused to a targeting carrier
wherein said toxin is a modified PseudQmonas exotoxin according to claim 1,
comprising transfecting a suitable host cell with a plasmid comprising DNA
encoding said modified exocoxin and culturing said host cell under
conditions so that the modified 15     Pseudomonas exotoxin is produced. 3.
The process or claim 2, wherein said targeting carrier is selected from the
group consisting of an antigen, an antibody, a growth factor, a hormone, a
lymphokine, a polypeptide cell recognition protein, a serum protein, a
modified serum protein, an endorphin, an asialoglycoprotein, insulin,
glucagon, 20     luteinizing hormone, fibroblast growth factor, nerve
growth factor, melanocyte stimulating hormone, bombesin, and a lectin. 4.
The process or claim 2, wherein said targeting carrier is selected from the
group consisting of interleukin 2 and alpha transforming growth factor and
a peptide hormone. 25 5. A process for producing an immunotoxin suitable
tor use with humans or animals which comprises a toxin fused to an antibody
capable of recognizing diseased or disease-causing cells wherein said toxin
is a modified Pseudomonas exotoxin according to claim 1, comprising a)
transfecting a suitable host cell with a plasmid encoding the modified
Pseudomonas exotoxin 30       according to claim 1. b) culturing said host
cell under condition so that the modified Pseudomonas exotoxin in produced,



and c) conjugating said modified exotoxin with an antibody to produce an
immunotoxin. 35  6. The process of claim 5, wherein said modified
Pseudomonas exotoxin gene contains domains lb, II and III of Pseudomonas
exotoxin. 7. The process of claim 5, wherein said plasmid is pJH8 deposited
under ATCC number 67208. 40  8. The process of claim 5, wherein at least
one amino acid is deleted from domain la of said exotoxin. 9. The process
of claim 5, wherein at least 11 amino acids in domain la have been deleted
from said exotoxin. 45  10. The process of claim 5, wherein at least 25
amino acids in domain la have been deleted from said exotoxin. 11. The
process of claim 5, wherein at least 70 amino acids in domain la have been
deleted from said exotoxin. 50 12. The process of claim 5, wherein at least
130 amino acids from domain la have been deleted from said exotoxin. 13. A
process for preparing an expression plasmid which comprises DNA encoding
any of the proteins of 55     claims 1 to 12, comprising constructing said
expression plasmid in a manner known per se. 14. A process for preparing a
composition suitable for administration to a mammal for achieving targeted
cytotoxic activity in said mammal, wherein the composition comprises a
conjugate according to any 13    one of claims 2 to 12 in a
pharmaceutically acceptable carrier, comprising mixing said conjugate and
said pharmaceutically acceptable carrier in a manner known per se. 15. A
process for preparing a recombinant plasmid which comprises DNA encoding
amino acids 253 5    through 364 of domain 11 of Pseudomonas exotoxin,
comprising constructing said recombinant plasmid in a manner known per se.
16. The process of claim 15, wherein the plasmid is pJH12 deposited under
ATCC number 67205. 10  17. A process for preparing a recombinant plasmid
which comprises DNA encoding a modified Pseudomonas exotoxin according to
claim 1 fused to DNA encoding at least amino acids 35 through 223 of
interleukin 2, comprising constructing said recombinant plasmid in a manner
known per se. 18. The process of claim 17 wherein the plasmid is pHL-1
deposited under ATCC number 67206. 15 19. A process for preparing a
recombinant plasmid which comprises DNA encoding a modified Pseudomonas
exotoxin according to claim 1 fused to DNA encoding alpha TGF, comprising
construct- ing said recombinant plasmid in a manner known per se. 20  20.
The process of claim 19 wherein the plasmid is pVC33 deposited under STCC
number 67207. 21. A process for preparing a recombinant plasmid which
comprises DNA encoding a modified Pseudomonas exotoxin according to claim
1, comprising constructing said recombinant plasmid in a manner known per
se. 25 22. The process of claim 21 wherein the plasmid is pJH8 deposited
under ATCC number 67208. 23. A process for preparing a recombinant plasmid
which comprises DNA encoding structural domain la of Pseudomonas exotoxin,
comprising constructing said recombinant plasmid in a manner known per se.
30 24. The process of claim 23 wherein the plasmid is pJH14 deposited under
ATCC number 67209. 25. A process for preparing a modified Pseudomonas
exotoxin according to claim 1 comprising modifying 



said exotoxin genetically. 35 26. A process for preparing an antigen-toxin
conjugate according to claim 3 comprising modifying said exotoxin by
recombinant techniques. 27. A process for preparing a vaccine for active
immunization which comprises an exotoxin obtained according to claim 1 or
an exotoxin encoded by any of the plasmids according to claims 15 to 24
comprising formulating said vaccine in a manner known per se. 28. A process
for preparing a medicament for treating cancer which comprises a conjugate
obtained according to any of claims 2 to 12 comprising formulating said
medicament in a manner known per se. 45 Claims for the following
Contracting State: GR 1. A modified Pseudomonas exotoxin which comprises
ADP ribosylating activity and the ability. to translocate across a cell
membrane and wherein the exotoxin comprises a modification in the receptor
so     binding domain la of the native toxin sufficient to render the
modified toxin less toxic to human or animal cells in vitro and less toxic
to the liver when administered in vivo relative to an unmodified
Pseudomonas exotoxin. 2. A targeting carrier-toxin conjugate suitable for
use with humans or mammals comprising a toxin fused 55    to a targeting
carrier wherein said toxin is a modified Pseudomonas exotoxin according to
claim 1. 3. The conjugate of claim 2, wherein said targeting carrier is
selected from the group consisting of an antigen, an antibody, a growth
factor, a hormone, a lymphokine, a polypeptide cell recognition protein, 14
EP 0 261 671 B1                        C  L   M S a serum protein, a
modified serum protein, an endorphin, an asialoglycoprotein, insulin,
glucagon, luteinizing hormone, fibroblast growth factor, nerve growth
factor, melanocyte stimulating hormone, bombesin, and a lectin. 5  4. The
conjugate of claim 2, wherein said targeting carrier is selected from the
group consisting of interleukin 2 and alpha transforming growth factor and
a peptide hormone. 5. An immunotoxin suitable for use with humans or
animals comprising a toxin fused to an antibody capable of recognizing
diseased or disease-causing cells wherein said toxin is a modified 10
Pseudomonas exotoxin according to claim 1. 6. The immunotoxin of claim 5,
wherein said exotoxin contains domains lb, II and III of Pseudomonas
exotoxin. 15  7. The immunotoxin of claim 5, wherein said exotoxin is the
recombinant Pseudomonas exotoxin encoded by plasmid pJH8 deposited under
ATCC number 67208. 8. A Pseudomonas immunotoxin according to claim 5,
wherein at least one amino acid is deleted from domain la of said exotoxin.
20 9. A Pseudomonas immunotoxin according to claim 5, wherein at least 11
amino acids in domain la have been deleted from said exotoxin. 10. A
Pseudomonas immunotoxin according to claim 5, wherein at least 25 amino
acids in domain la have 25     been deleted from said exotoxin. 11. A
Pseudomonas immunotoxin according to claim 5, wherein at least 70 amino
acids in domain la have been deleted from said exotoxin. 30  12. A
Pseudomonas immunotoxin according to claim 5, wherein at least 130 amino
acids from domain la have been deleted from said exotoxin. 



13. An expression plasmid comprising DNA encoding any of the proteins of
claims 1 to 12. 35 14. A process for producing a modified Pseudomonas
exotoxin according to claim 1 comprising transfec- ting a suitable host
cell with a plasmid comprising DNA encoding said modified exotoxin and
culturing said host cell under conditions so that the modified Pseudomonas
exotoxin is produced. 15. A process for producing an immunotoxin according
to claim 5 comprising 40       a) transfecting a suitable host cell with a
plasmid encoding the modified Pseudomonas exotoxin, according to claim 1.
b) culturing said host cell under conditions so that the modified
Pseudomonas exotoxin is produced, and c) conjugating said modified exotoxin
with an antibody to produce an immunotoxin. 45 16. The process of claim 15
wherein said modified Pseudomonas exotoxin gene contains domains lb, II and
III of Pseudomonas exotoxin. 17. A process for producing a targeting
carrier Pseudomonas exotoxin conjugate according to claim 2, 50
comprising transfecting a suitable host cell with a plasmid comprising a
DNA sequence encoding said targeting carrier conjugate, and culturing said
host cell under conditions so that a targeting carrier- Pseudomonas
exotoxin conjugate is produced. 18 A process for preparing a composition
suitable for administration to a mammal for achieving targeted 55
cytotoxic activity in said mammal, wherein the composition comprises a
conjugate according to any one of claims 2 to 12 in a pharmaceutically
acceptable carrier, comprising mixing said conjugate and said
pharmaceutically acceptable carrier in a manner known per se. 15    EP 0
261 671 B1 19. A recombinant plasmid comprising DNA encoding amino acids
253 through 364 of domain 11 of Pseudomonas exotoxin. 20. The recombinant
plasmid of claim 22, wherein the plasmid is pJH12 deposited under ATCC
number 67205. 21. A recombinant plasmid comprising DNA encoding a modified
Pseudomonas exotoxin according to claim 1 fused to DNA encoding at least
amino acids 35 through 223 of interleukin 2. 1O  22. The recombinant
plasmid of claim 21 wherein the plasmid is pHL-1 deposited under ATCC
number 67206. 23 A recombinant plasmid comprising DNA encoding a modified
Pseudomonas exotoxin according to claim 1 fused to DNA encoding alpha TGF.
15 24. The recombinant plasmid of claim 23 wherein the plasmid is pVC33
deposited under ATCC number 67207. 25. A recombinant plasmid comprising DNA
encoding a modified Pseudomonas exotoxin according to 20     claim 1. 26.
The recombinant plasmid of claim 25 wherein the plasmid is pJH8 deposited
under ATCC number 67208. 25  27. A recombinant plasmid comprising DNA
encoding structural domain la of Pseudomonas exotoxin. 28. The recombinant
plasmid of claim 27 wherein the plasmid is pJH14 deposted under ATCC number
67209. 30  29. A modified Pseudomonas exotoxin according to claim 1 wherein
said exotoxin has been genetically modified. 



30. An antigen-toxin conjugate according to claim 3 wherein said exotoxin
has been modified by recom- binant techniques. 35 31. Use of an exotoxin
according to claim 1 or of an exotoxin encoded by any of the plasmids of
claims 19 to 28 for the preparation of a vaccine for active immunization.
32. Use of a conjugate according to any of claims 2 to 12 for the
preparation of a medicament for treating cancer. Patentansprlche
PatentansprUche flr folgende Vertragsstaaten BE, CH, DE, FR, GB, IT, U, LW,
NL, SE 45  1. Modifiziertes Pseudomonas-Exotoxin, welches
ADP-Ribosylierungsaktivitat und die Fdhigkeit, eine Zellmembran zu
passieren, umfalt, und worin das Exotoxin eine Modifizierung in der
Rezeptor- bindenden Domdne la des nativen Toxins umfal3t, die ausreichend
ist, das modifizierte Toxin weniger toxisch fUr humane oder tierische
Zellen in vitro und weniger toxisch ftr die Leber im Vergleich zu einem
nicht-modifizierten Pseudomonas-Exotoxin werden zu lassen, wenn dieses in
vivo verabreicht w0     wird. 2. Konjugat aus einem zielorientierten Tr~ger
und Toxin, welches fMr die Verwendung bei Menschen oder Sdugetieren
geeignet ist, umfassend ein Toxin, welches an einen zielorientierten Trgger
fusioniert ist, worin das Toxin ein modifiziertes Pseudomonas-Exotoxin nach
Anspruch 1 ist. 55 3. Konjugat nach Anspruch 2, worin der zielorientierte
Trager ausgewdhlt. ist aus der Gruppe, bestehend aus einem Antigen, einem
Antikorper, elnem Wachstumsfaktor, elnem Hormon, einem Lymphokin, einem
Polypeptid-Zellerkennungsprotein, elnem Serumprotein, einem modifizierten
Serumprotein, ei- 16    EP 0 261 671 BI                        1
!11111 I   S11111 Mlii 11 nem Endorphin, elnern Asialoglykoprotein,
Insulin, Glucagon, luteinisierendem Hormon, Fibroblasten- wachstumsfaktor,
Nervenwachstumsfaktor, Melanocyten-stimulierendem Hormon, Bombesin und
einem Lectin. 5  4. Konjugat nach Anspruch 2, worin der zielorientierte
Tr.ger ausgew~hIt ist aus der Gruppe, bestehend aus Interleukin 2 und
a-transformierendem Wachstumsfaktor und einem Peptidhormon. 5. Immuntoxin,
welches fOr die Verwendung be! Menschen oder Tieren geeignet ist, umfassend
ein Toxin, welches an einen Antikorper fusioniert ist, der fahig ist,
erkrankte oder Krankheit verursachende Zellen 10     zu erkennen, worin das
Toxin ein modifiziertes Pseudomonas-Exotoxin nach Anspruch 1 ist. 6.
Immuntoxin nach Anspruch 5, worin das Exotoxin die Domanen lb, II und III
des Pseudomonas- Exotoxins enthalt. is  7. Immuntoxin nach Anspruch 5,
worin das Exotoxin das rekombinante Pseudomonas-Exotoxin ist, welches durch
das Plasmid pJH8 kodiert !st, das unter der ATCC-Nr. 67208 hinterlegt ist.
8. Pseudomonas-immuntoxin nach Anspruch 5, worin mindestens eine Aminosaure
aus der Domane la des Exotoxins deletiert !st. 20 9. Pseudomonas-Immuntoxin
nach Anspruch 5, worin mindestens 11 Aminosauren in der Domrne la aus dem
Exotoxin deletiert worden sind. 10. Pseudomonas-immuntoxin nach Anspruch 5,
worin mindestens 25 Aminosduren in der Domane la aus 25     dem Exotoxin
deletiert worden sind. 11. Pseudomonas-Immuntoxin nach Anspruch 5, worin
mindestens 70 Arninosauren in der Domane la aus dem Exotoxin deletiert
worden sind. 



30  12. Pseudomonas-Immuntoxin nach Anspruch 5, worin mindestens 130
Aminosauren aus der Domane la aus dem Exotoxin deletiert worden sind. 13.
Expressionsplasmid, umfassend DNA, welche eines der Proteine nach den
AnsprOcher: 1 bis 12 kodiert. 35 14. Verfahren zum Herstellen elnes
modifizierten Pseudomonas-Exotoxins nach Anspruch 1, umfassend das
Transfizieren einer geeigneten Wirtszelle mit einem  Plasmid, umfassend
DNA, welche das modifizierte Exotoxin kodiert, und das Kultivieren der
Wirtszelle unter Bedingungen, so daBl das modifizierte Pseudomonas-Exotoxin
produziert wird. j40 15. Verfahren zum Herstellen eines Immuntoxins nach
Anspruch 5, umfassend a) das Transfizieren einer geeigneten Wirtszelle mit
einem  Plasmid, welches das modifizierte Pseudomonas-Exotoxin nach Anspruch
1 kodiert b) das Kultivieren der Wirtszelle unter Bedingungen, so daB das
modifizierte Pseudomonas-Exotoxin 45        produziert wird, und c) das
Konjugieren des modifizierten Exotoxins mit elnem Antikorper, um ein
Immuntoxin herzustel- len. 16. Verfahren nach Anspruch 15, worin das
modifizierte Pseudomonas-Exotoxingen die Domdnen lb, II und .60    III des
Pseudomonas-Exotoxins enthait. 17. Verfahren zum  Herstellen eines
Konjugats aus einem zielorientierten Trager und Pseudomonas- Exotoxin nach
Anspruch 2, umfassend das Transfizieren einer geeigneten Wirtszelle mit
einem Plasmid, umfassend eine DNA-Sequenz, welche das Konjugat mit dem
zielorientierten Trager kodiert, 55     und das Kultivieren der Wirtszelle
unter Bedingungen, so daB ein Konjugat aus elnem zielorientierten Trager
und Pseudomonas-Exotoxin produziert wird. 17    EP 0 261 671 BI 11
1               I 18. Zusammensetzung, welche far die Verabreichung an ein
S~ugetier zum Erreichen einer zielorientierten zytotoxischen Aktivitat in
dem Sdugetier geeignet ist, worin die Zusammensetzung ein Konjugat nach
einem der AnsprUche 2 bis 12 in elnem pharmazeutisch annehmbaren Trager
umfaBt. 5  19. Rekombinantes Plasmid, umfassend DNA, welche die Aminosduren
253 bis 364 der Domane II des Pseudomonas-Exotoxins kodiert. 20.
Rekombinantes Plasmid nach Anspruch 19, worin das Plasmid pJH12 !st,
welches unter der ATCC-Nr. 67205 hinterlegt ist. 10 21. Rekombinantes
Plasmid, umfassend DNA, welche ein modifiziertes Pseudomonas-Exotoxin nach
An- spruch 1 kodiert, fusioniert an DNA, welche mindestens die Aminosauren
35 bis 223 von Interleukin 2 kodiert. t6  22. Rekombinantes Plasmid nach
Anspruch 21, worin das Plasmid pHL-1 ist, welches unter der ATCC-Nr. 67206
hinterlegt ist. 23. Rekombinantes Plasmid, umfassend DNA, welche ein
modifiziertes Pseudomonas-Exotoxin nach An- spruch 1 kodiert, fusioniert an
DNA, welche a-TGF kodiert. 20 24. Rekombinantes Plasmid nach Anspruch 23,
worin das Plasmid pVC33 ist, welches unter der ATCC-Nr. 67207 hinterlegt
ist. 25. Rekombinantes Plasmid, umfassend DNA, welche ein modifiziertes
Pseudomonas-Exotoxin nach An- 



25     spruch 1 kodiert. 26. Rekombinantes Plasmid nach Anspruch 25, worin
das Plasmid pJH8 ist, welches unter der ATCC-Nr. 67208 hinterlegt ist. 30
27. Rekombinantes Plasmid, umfassend DNA, welche die strukturelle Domane la
des Pseudomonas- Exotoxins kodiert. 28. Rekombinantes Plasmid nach Anspruch
27, worin das Plasmid pJH14 ist, welches unter der ATCC-Nr. 67209
hinterlegt ist. 35 29. Modifiziertes Pseudomonas-Exotoxin nach Anspruch 1,
worin das Exotoxin genetisch modifiziert worden ist. 30. Konjugat aus einem
Antigen und Toxin nach Anspruch 3, worin das Exotoxin durch rekombinante
<^j      Techniken modifiziert worden ist. 31. Verwendung eines Exotoxins
nach Anspruch 1 oder elnes Exotoxins, welches durch eines der Plasmide nach
den AnsprUchen 19 bis 28 kodiert !st, fUr die Herstellung eines Impfstoffes
fUr aktive Immunisie- rung. 45 32. Verwendung elnes Konjugats nach elnem
der AnsprUche 2 bis 12 fUr die Herstellung eines Medika- ments zum
Behandeln von Krebs. Patentanspriche fNr folgende Vertragsstaaten: ES, AT
50 1. Verfahren zum Herstellen eines modifizierten Pseudomonas-Exotoxins,
welches ADP-Ribosylierungsak- tivitat und die Fahigkeit, eine Zellmembran
zu passieren, umfaBt, und worin das Exotoxin elne Modifizierung in der
RezeptQr-bindenden Domrne la des nativen Toxins umfafft, die ausreichend
ist, das modifizierte Toxin weniger toxisch fUr humane odenr tierische
Zellen in vitro und weniger toxisch fir 55     die Leber im Vergleich zu
einem nicht-modifizierten Pseudomonas-Exotoxin werden zu lassen, wenn
dieses in vivo verabreicht wird, umfassend das Transfizieren einer
geeigneten Wirtszelle mit einem Plasmid, umfassend DNA, welche das
modifizierte Exotoxin kodiert, und das Kultivieren der Wirtszelle unter
Bedingungen, so daB das modifizierte Pseudomonas-Exotoxin produziert wird.
18    EP O 261 671 BI                           * I    l   M   1  I 2.
Verfahren zum Herstellen eines Konjugats aus elnem zielorientierten Trager
und Toxin, welches fOr die Verwendung bei Menschen oder Saugetieren
geeignet ist, welches ein Toxin umfal3t, das an einen zielorientierten
Trager fusioniert ist, worin das Toxin ein modifiziertes
Pseudomonas-Exotoxin nach Anspruch 1 ist, umfassend das Transfizieren einer
geeigneten Wirtszelle mit elnem Plasmid, umfassend 6      DNA, welche das
modifizierte Exotoxin kodiert, und das Kultivieren der Wirtszelle unter
Bedingungen, so dal3 das modifizierte Pseudomonas-Exotoxin produziert wird.
a  Verfahren nach Anspruch 2, worin der zielorientierte Triger ausgew,hIt
ist aus der Gruppe, bestehend aus einem Antigen, einem Antikorper, einem
Wachstumsfaktor, einem  Hormon, einem Lymphokin, to     elnem
Polypeptid-Zellerkennungsprotein, einem Serumprotein, einem modifizierten
Serumprotein, el- nem Endorphin, einem Asialoglykoprotein, Insulin,
Glucagon, luteinisierendem Hormon, Fibroblasten- wachstumsfaktor,
Nervenwachstumsfaktor, Melanocyten-stimulierendem Hormon, Bombesin und
einem Lectin. 15  4. Verahren nach Anspruch 2, worin der zielorientierte
Trager ausgewghIt ist aus der Gruppe, bestehend aus Interleukin 2 und
a-transformierendem Wachstumsfaktor und einem Peptidhormon. 5. Verfahren
zur Herstellung eines Immuntoxins, welches flr die Verwendung bei Menschen
oder Tieren 



geeignet ist, umfassend ein Toxin, welches an einen Antikorper fusioniert
ist, der fahig ist, erkrankte 20     oder Krankheit verursachende Zellen zu
erkennen, worin das Toxin ein modifiziertes Pseudomonas- Exotoxin nach
Anspruch 1 ist, umfassend a) das Transfizieren einer geeigneten Wirtszelle
mit einem  Plasmid, welches das modifizierte Pseudomonas-Exotoxin nach
Anspruch 1 kodiert b) das Kultivieren der Wirtszelle unter Bedingungen, so
daB das modifizierte Pseudomonas-Exotoxin 26        produziert wird, und c)
das Konjugieren des modifizierten Exotoxins mit einem Antikorper, um ein
Immuntoxin herzustel- len. 6. Verfahren nach Anspruch 5, worin das
modifizierte Pseudomonas-Exotoxingen die Domdnen lb, II und 30     III des
Pseudomonas-Exotoxins enthalt. 7. Verfahren nach Anspruch 5, worin das
Plasmid pJH8 ist, das unter der ATCC-Nr. 67208 hinterlegt ist. 8. Verfahren
nach Anspruch 5, worin mindestens eine Aminosaure aus der Domane la des
Exotoxins 35     deletiert ist. 9. Verfahren nach Anspruch 5, worin
mindestens 11 Aminosauren in der Domane la aus dem Exotoxin deletiert
worden sind. 40  10. Verfahren nach Anspruch 5, worin mindestens 25
Aminosauren in der Domane la aus dem Exotoxin deletiert worden sind. 11.
Verfahren nach Anspruch 5, worin mindestens 70 Aminosauren in der Domane la
aus dem Exotoxin deletiert worden sind. 45 12. Verfahren nach Anspruch 5,
worin mindestens 130 Aminosauren aus der Domane la aus dem Exotoxin
deletiert worden sind. 13. Verfahren zum Herstellen eines
Expressionsplasmids, welches DNA umfaBt, welche eines der Proteine 50
nach den AnsprUchen 1 bis 12 kodiert, umfassend das Konstruieren des
Expressionsplasmids in einer an sich bekannten Weise. 14. Verfahren zum
Herstellen elner Zusammensetzung, welche fUr die Verabreichung an ein
Saugetier zum Erreichen einer zielorientierten zytotoxischen Aktivit~t in.
dem Saugetier geeignet ist, worin die Zusam- 65     mensetzung ein Konjugat
nach einem der AnsprUche 2 bis 12 in elnem pharmazeutisch annehmbaren
Trager umfaBt, umfassend das Mischen des Konjugats und des pharmazeutisch
annehmbaren Trdgers in einer an sich bekannten Weise. 19    EP O 261 671 Bi
*   c   LIIi  111)1 11 15. Verfahren zum Herstellen eines rekombinanten
Plasmids, welches DNA umfalt, die die Aminosauren 253 bis 364 der Domane II
des Pseudomonas-Exotoxins kodiert, umfassend das Konstruieren des
rekombinanten Plasmids in elner an sich bekannten Weise. 5  16. Verfahren
nach Anspruch 15, worin das Plasmid pJH12 ist, welches unter der ATCC-Nr.
67205 hinterlegt ist. 17. Verfahren zum Herstellen eines rekombinanten
Plasmids, welches DNA umfalt, die ein modifiziertes Pseudomonas-Exotoxin
nach Anspruch 1 kodiert, fusioniert an DNA, welche mindestens die Aminosau-
10     ren 35 bis 223 von Interleukin 2 kodiert, umfassend das Konstruieren
des rekombinanten Plasmids in einer an sich bekannten Weise. 18 Verfahren
nach Anspruch 17, worin das Plasmid pHL-1 ist, welches unter der ATCC-Nr.
67206 hinterlegt ist. 76 



19. Verfahren zum Herstellen eines rekombinanten Plasmids, welches DNA
umfaBt, die ein modifiziertes Pseudomonas-Exotoxin nach Anspruch 1 kodiert,
fusioniert an DNA, welche a-TGF kodiert, umfassend das Konstruieren des
rekombinanten Plasmids in einer an sich bekannten Weise. 20  20. Verfahren
nach Anspruch 19, worin das Plasmid pVC33 ist, welches unter der ATCC-Nr.
67207 hinterlegt ist. 21. Vsrfahren zum Herstellen eines rekombinanten
Plasmids, welches DNA umfaBt, die sin modifiziertes Pseudomonas-Exotoxin
nach Anspruch 1 kodiert, umfassend das Konstruieren des rekombinanten 25
Plasmids in einer an sich bekannten Weise. 22. Verfahren nach Anspruch 21,
worin das Plasmid pJH8 ist, welches unter der ATCC-Nr. 67208 hinterlegt
ist. 30  23. Verfahren zum Herstellen eines rekombinanten Plasmids, welches
DNA umfaft, die die strukturelle Dom~ne la des Pseudomonas-Exotoxins
kodiert, umfassend das Konstruieren des rekombinanten Plasmids In einer an
sich bekannten Weise. 24. Verfahren nach Anspruch 23, worin das Plasmid
pJH14 !st, welches unter der ATCC-Nr. 67209 35     hinterlegt ist. 25.
Verfahren zum Herstellen eines modifizierten Pseudomonas-Exotoxins nach
Anspruch 1, umfassend das genetische Modifizieren des Exotoxins. 26.
Verfahren zum  Herstellen eines Konjugats aus einem Antigen nach Anspruch
3, umfassend das Modifizieren des Exotoxins durch rekombinante Techniken.
27. Verfahren zum Herstellen eines Impfstoffes fOr aktive Immunisierung,
welcher ein Exotoxin, erhalten nach Anspruch 1, oder ein Exotoxin, welches
durch eines der Plasmide nach den AnsprUchen 15 bis 24 48     kodiert ist,
umfaflt, umfassend das Formulieren des Impfstoffes auf eine an sich
bekannte Weise. 28. Verfahren zum Herstellen eines Medikaments zum
Behandeln von Krebs, welches ein Konjuguat, erhalten nach elnem der
AnsprUche 2 bis 12 umfaft, umfassend das Formulieren des Medikaments auf
eine an sich bekannte Weise. 50 PatentansprU che fUr folgenden
Vertragsstaat: OR 1. Modifiziertes Pseudomonas-Exotoxin, welches
ADP-Ribosylierungsaktivitft und die Fghigkeit, eine Zelimembran zu
passieren, umfa~t, und worin das Exotoxin eine Modifizierung in der
Rezeptor- 55     bindenden Domfne la des nativen Toxins umfaft, die
ausreichend ist, das modifizierte Toxin weniger toxisch fUr humane oder
tierische Zellen in vitro und weniger toxisch fUr die Leber im Vergieich zu
einem nicht-modifizierten Pseudomonas-Exotoxin werden zu lassen, wenn
dieses in vivo verabreicht wird. 20    2. Konjugat aus einem
zielorientierten Trager und Toxin, welches far die Verwendung be! Menschen
oder Saugetieren geeignet ist, umfassend ein Toxin, welches an einen
zielorientierten Trager fusioniert ist, worin das Toxin ein modifiziertes
Pseudomonas-Exotoxin nach Anspruch 1 ist. s  3. Konjugat nach Anspruch 2,
worin der zielorientierte Trager ausgewdhlt ist aus der Gruppe, bestehend
aus einem Antigen, einem Antikorper, einem Wachstumsfaktor, einem Hormon,
einem Lymphokin, einem Polypeptid-Zellerkennungsprotein, einem
Serumprotein, einem modifizierten Serumprotein, ei- nem Endorphin, einem
Asialoglykoprotein, Insulin, Glucagon, luteinisierendem Hormon,
Fibroblasten- wachstumsfaktor, Nervenwachstumsfaktor,
Melanocyten-stimulierendem Hormon, Bombesin und einem 10     Lectin. 4.
Konjugat nach Anspruch 2, worin der zielorientierte Trager ausgewahIt ist
aus der Gruppe, bestehend aus Interleukin 2 und a-transformierendem
Wachstumsfaktor und einem Peptidhormon. 



15  5. Immuntoxin, welches fir die Verwendung bei Menschen oder Tieren
geeignet ist, umfassend ein Toxin, welches an elnen Antik6rper fusioniert
ist, der fahig ist, erkrankte oder Krankheit verursachende Zellen zu
erkennen, worin das Toxin ein modifiziertes Pseudomonas-Exotoxin nach
Anspruch 1 ist. 6. Immuntoxin nach Anspruch 5, worin das Exotoxin die
Domanen lb, II und IlIl des Pseudomonas- 20     Exotoxins enthalt. 7.
Immuntoxin nach Anspruch 5, worin das Exotoxin das rekombinante
Pseudomonas-Exotoxin ist, welches durch das Plasmid pJH8 kodiert ist, das
unter der ATCC-Nr. 67208 hinterlegt ist. 25  8. Pseudomonas-Immuntoxin nach
Anspruch 5, worin mindestens elne Aminosaure aus der Domane la des
Exotoxins deletiert ist. 9. Pseudomonas-immuntoxin nach Anspruch 5, worin
mindestens 11 Aminosauren in der Domane la aus dem Exotoxin deletiert
worden sind. 30 10. Pseudomonas-Immuntoxin nach Anspruch 5, worin
mindestens 25 Aminosauren in der Domane la aus dem Exotoxin deletiert
worden sind. 11. Pseudomonas-Immuntoxin nach Anspruch 5, worin mindestens
70 Aminosauren in der Domane la aus 35     dem Exotoxin deletiert worden
sind. 12. Pseudomonas-Immuntoxin nach Anspruch 5, worin mindestens 130
Aminosauren aus der Domane la aus dem Exotoxin deletiert worden sind. 40
13. Expressionsplasmid, umfassend DNA, welche eines der Proteine nach den
Anspruchen 1 bis 12 kodiert. 14. Verfahren zum Herstellen eines
modifizierten Pseudomonas-Exotoxins nach Anspruch 1, umfassend das
Transfizieren einer geeigneten Wirtszelle mit einem Plasmid, umfassend DNA,
welche das 45     modifizierte Exotoxin kodiert, und das Kultivieren der
Wirtszelle unter Bedingungen, so daB das modifizierte Pseudomonas-Exotoxin
produziert wird. 15. Verfahren zum Herstellen eines Immuntoxins nach
Anspruch 5, umfassend a) das Transfizieren einer geeigneten Wirtszelle mit
einem Plasmid, welches das modifizierte so        Pseudomonas-Exotoxin nach
Anspruch 1 kodiert b) das Kultivieren der Wirtszelle unter Bedingungen, so
daB das modifizierte Pseudomonas-Exotoxin produziert wird, und c) das
Konjugieren des modifizierten Exotoxins mit einem Antikorper, um ein
Immuntoxin herzustel- len. 55 16. Verfahren nach Anspruch 15, worin das
modifizierte Pseudomonas-Exotoxingen die Domanen lb, II und III des
Pseudomonas-Exotoxins enthalt. 21    I~~~Hl I!ID II IIIIDID111 EP 0 261 671
B1 17. Verfahren zum  Herstellen eines Konjugats aus elnem
zielorientierten Trager und Pseudomonas- Exotoxin nach Anspruch 2,
umfassend das Transfizieren einer geeigneten Wirtszelle mit elnem Plasmid,
umfassend elne DNA-Sequenz, welche das Konjugat mit dem zielorientierten
Tr~ger kodiert, und das Kultivieren der Wirtszelle unter Bedingungen, so
daB ein Konjugat aus einem zielorientierten 5      Trager und
Pseudomonas-Exotoxin produziert wird. 18. Verfahren zum Herstellen einer
Zusammensetzung, welche far die Verabreichung an ein Saugetier zum
Erreichen einer zielorientierten zytotoxischen Aktivit~t in dem Saugetier
geeignet ist, worin die Zusam- mensetzung ein Konjugat nach einem der
AnsprUche 2 bis 12 in elnem pharmazeutisch annehmbaren 



10     Trager umfaSt, umfassend das Mischen des Konjugats und--des
pharmazeutisch annehmbaren Tragers in einer an sich bekannten Weise. 19.
Rekombinantes Plasmid, umfassend DNA, welche die Aminosduren 253 bis 364
der Domane II des Pseudomonas-Exotoxins kodiert. t5 20. Rekombinantes
Plasmid nach Anspruch 19, worin das Plasmid pJH1 2 ist, welches unter der
ATCC-Nr. 67205 hinterlegt ist. 21. Rekombinantes Plasmid, umfassend DNA,
weiche ein modifiziertes Pseudomonas-Exotoxin nach An- 20     spruch 1
kodiert, fusioniert an DNA, welche mindestens die Aminosauren 35 bis 223
von Interleukin 2 kodiert. 22. Rekombinantes Plasmid nach Anspruch 21,
worin das Plasmid pHL-1 ist, welches unter der ATCC-Nr. 67206 hinterlegt
ist. 25 23. Rekombinantes Plasmid, umfassend DNA, welche ein modifiziertes
Pseudomonas-Exotoxin nach An- spruch 1 kodiert, fusioniert an DNA, welche
a-TGF kodiert. 24. Rekombinantes Plasmid nach Anspruch 23, worin das
Plasmid pVC33 ist, welches unter der ATCC-Nr. 30     67207 hinterlegt ist.
25. Rekombinantes Plasmid, umfassend DNA, welche ein modifiziertes
Pseudomonas-Exotoxin nach An- spruch 1 kodiert. 35  26. Rekombinantes
Plasmid nach Anspruch 25, worin das Plasmid pJH8 ist, welches unter der
ATCC-Nr. 67208 hinterlegt ist. 27. Rekombinantes Plasmid, umfassend DNA,
welche die strukturelle Domane la des Pseudomonas- Exotoxins kodiert. 28
Rekombinantes Plasmid nach Anspruch 27, worin das Plasmid pJH14 ist,
welches unter der ATCC-Nr. 67209 hinterlegt ist. 29. Modifiziertes
Pseudomonas-Exotoxin nach Anspruch 1, worin das Exotoxin genetisch
modifiziert worden 45     ist. 30. Konjugat aus einem Antigen und Toxin
nach Anspruch 3, worin das Exotoxin durch rekombinante Techniken
modifiziert worden ist. 5o  31. Verwendung eines Exotoxins nach Anspruch 1
oder eines Exotoxins, welches durch eines der Plasmide nach den AnsprUchen
19 bis 28 kodiert ist, fir die Herstellung elnes Impfstoffes ffr aktive
Immunisie- rung. 32. Verwendung eines Konjugats nach einem der Ansprtche 2
bis 12 fUr die Herstellung eines Medika- 65     ments zum Behandeln von
Krebs. 22    Revendications Revendlcatlons pour les Etats contractants
sulvants: BE, CH, DE, FR, GB, IT, Li, LU, NL, SE 1. Exotoxine de
Pseudomonas modifiee qui comprend une activite de ribosilation de I'ADP et
la capacite 5      de se transloquer au travers d'une membrane cellulaire
et dans laquelle I'exotoxine comprend une modification dans le domaine de
fixation du recepteur la de la toxine native suffisante pour rendre la
toxine modifi6e moins toxique pour les collules humaines ou animales in
vitro et moins toxique pour le foie quand on I'administre in vivo, par
rapport a une exotoxine de Pseudomonas non modifiee. 10  2. Conjugue
toxine-vehicule permettant de cibler convenant a l'utilisation chez les
hommes ou les mammiferes comprenant une toxine fusionn6e a un v6hiculo
permettant de cibler dans lequel ladite toxine est une exotoxine de
Pseudomonas modifiee selon la reveridication 1. 



3. Conjugue de la revendication 2, dans loquel ledit vehicule permettant de
cib!er est choisi dans le 15     groupe constitue d'un antigene, d'un
anticorps, d'un facteur de croissance, d'une hormone, d'une lymphokine,
d'une prot6ine de reconnaissance cellulaire polypeptidique, d'une prot6ine
serique, d'une proteine s9rique modifile, d'une endorphine, d'une
asialoglycoprot6ine, de l'insuline, du glucagon, d'une hormone
luteinisante, d'un facteur de croissance des fibroblastes, d'un facteur de
croissance des nerfs, d'une hormone de stimulation des melanocytes, de la
bombdsine, et d'une lectine. 20 4. Conjugue de la revendication 2, dans
lequel le v6hicule permettant de cibler est choisi dans le groupe
comprenant l'interleukine 2 et le facteur de croissance transformant alpha
et une hormone peptidique. 5. Immunotoxine convenant a l'utilisation chez
les humains ou les animaux comprenant une toxine 25     fusionnee a un
anticorps permettant de reconnaltre las cellules malades ou causant des
maladies, dans laquello ladite toxine est une exotoxine de Pseudomonas
modifiee solon la revendication 1. 6. Immunotoxine de la revendication 5,
dans laquelle ladite exotoxine contient les domaines lb, II et III de
l'exotoxine de Pseudomonas. 30. 7. Immunotoxine de Ia revendication 5, dans
laquelle ladite exotoxine est l'exotoxine de Pseudomonas recombinante codde
par le plasmide pJH8 depos6 sous le numero ATCC 67208. 8. Immunotoxine de
Psoudomonas solon la revendicatlon. 5, dans laquelle au moins un acide
amin6 est 35     supprim6 du domaine la de ladite exotoxine. 9.
Immunotoxine de Pseudomonas selon la revendication 5, dans laquelle au
moins 11 acides amin6s du domaine la sont supprim6s de ladite exotoxine. 40
10. Immunotoxine de Pseudomonas selon la revendication 5, dans laquelle au
mains 25 acides amin6s du domaine la sont supprim6s de ladite exotoxine.
11. Immunotoxine de Pseudomonas salon la revendication 5, dans laquelle au
moins 70 acides amin6s du domaine la sont supprim6s de ladite exotoxine. 45
12. Immunotoxine de Pseudomonas solon la revendication 5, dans laquelle au
moins 130 acides aminks du domaine la sont supprim6s de ladite exotoxine.
13 Plasmide d'expression comprenant de I'ADN codant pour l'une quelconque
des proteines des revendi- 50     cations 1 a 12. 14. Procede de production
d'une exotoxine de Pseudomonas modifi6e solon la revendication 1 comprenant
la transfection d'une cellule h6te convenable par un plasmide comprenant de
I'ADN codant pour ladite exotoxine modifiee et la culture de ladite collule
h8te dans des conditions telles quo l'exotoxine de a5     Pseudomonas
modifiee soit produite. 15. Proc~d6 de production d'une immunotoxine solon
la revendication 5 comprenant 23    I 111111! iLIl iji Jl II I!I EP 0 261
671 Bi a) la transfection d'une cellule h8te convenable par un plasmide
codant pour 1texotoxine de Pseudomonas modifi6e, selon la revendication 1.
b) la culture de ladite cellule h8te dans des conditions telles que
l'exotoxine de Pseudomonas modifi6e solt produite, et -c) la conjugaison de
ladite exotoxine avec un anticorps pour produire une immunotoxine. 16.
Proc6d6 de la revendication 15, dans lequel le gbne do ladite exotoxine de
Pseudomonas modifi6e contient les domaines lb, ll et IlIl de 1'exotoxine de
Pseudomonas. 



to  17. Proced6 de production d'un conjugue vehicule permettant de
cibler-exotoxine de Pseudomonas modifide selon la revendication 2,
comprenant la transfection d'une cellule h8te convenable par un plasmide
comprenant une s6quence d'ADN codant pour ledit conjugue de vehicule
permettant de cibler et la culture de ladite cellule h8te dans des
conditions telles que le conjugue v6hicule permettant de cibler-exotoxine
de Pseudomonas soit produite. 15 18 Composition convenant a
l'administration a dn mammifere destin6e a obtenir une activit cytotoxique
cibl6e dans ledit mammifere, dans laquelle la composition comprend un
conjugu6 selon l'une quelcon- que des revendications 2 & 12 dans un
v6hicule acceptable du point de vue pharmacoutique. 20  19. Plasmide
recombinant comprenant de l'ADN codant pour les acides amin6s 253 & 364 du
domaine 11 de l'exotoxine de Pseudomonas. 20. Plasmide recombinant de la
revendication 19, dans lequel le plasmide est pJH12 d6pos6 sous le num6ro
ATCC 67205. 25 21. Plasmide recombinant comprenant de l'ADN codant pour une
exotoxine de Pseudomonas modifi~e selon la revendication 1 fusionn6 6 de
l'ADN codant au moins pour les acides amines 35 a 223 de l'interleukine 2.
30  22. Plasmide recombinant de la revendication 21, dans loquel le
plasmide est pHL-1 depose sous le num~ro ATCC 67206. 23. Plasmide
recombinant compronant do l'ADN codant, pour une exotoxine de Psoudomonas
rModifiee selon la revendication 1 fusionn6 a de I'ADN codant pour l'alpha
TGF. 35 24. Plasmide recombinant de la revendication 23, dans lequel le
plasmide est pVC33 d~pos6 sous le num6ro ATCC 67207. 25. Plasmide
recombinant comprenant de l'ADN codant pour une exotoxine de Pseudomonas
modifide selon la revendication 1. 26. Plasmide recombinant de la
revendication 25, dans lequel le plasmide est pJH8 d6pos6 sous le num6ro
ATCC 67208. 45  27. Plasmide recombinant comprenant de l'ADN codant pour le
domaine structurel la de l'exotoxine de Pseudomonas. 28. Plasmide
recombinant de la revendication 27, dans loquel le plasmide est pJH14
ddpos6 sous le numero ATCC 67209. 50 29. Exotoxine de Pseudomonas modifide
selon la revendication 1 dans laquelle ladite exotoxine a ete genetiquement
modifi6e. 30. Conjugue antigbne-toxine selon la revendication 3 dans lequel
ladite exotoxine a 6t% modifiee par des 55    techniques de recombinaison.
31. Utilisation d'une exotoxine selon la rovendication 1 ou d'une exotoxine
cod6e par l'un quelconque des plasmides des revendications 19 a 28 pour la
preparation d'un vaccin pour immunisation active. 24    *C   L  M   5 EP
0D261 671 B1 32. Utilisation d'un conjugue selon lune quelconque des
revendications 2 a 12 pour la prsparation d'un m6dicament de traitement du
cancer. Revendications pour les Etats contractants sulvants ES, AT 



5 1. Proced6 de production d'une exotoxine de Pseudomonas modifi6e qui
comprend une activit6 do ribosilation de I'ADP et la capacitd de se
transloquer au travers d'une membrane cellulaire et dans laquelle
l'exotoxine comprend une modification dans la domaine de fixation du
r6cepteur la de la toxine native suffisante pour rendre la toxine modifiee
moins toxique pour les cellules humaines ou animales tO    in vitro et
moins toxique pour le foie quand on l'administre in vivo, par rapport a une
exotoxine de Pseudomonas non modifiee, comprenant la transfectiorp d'une
cellule h8to convenable par un plasmide comprenant do IADN codant pour
ladito exotoxine modifi6e et la culture de ladite cellule h8te dans des
conditions telles quo l'exotoxine do Pseudomonas modifi6e soit produite. 15
2. Proc6de do production d'un conjugu6 toxine-vehicule permettant do cibler
convenant & l'utilisation chez les hommes ou les mammifores, comprenant une
toxine fusionn6e & un v6hicule permettant de cibler dans lequel ladite
toxine est une exotoxine de Pseudomonas modifiee selon la revendication 1,
comprenant la transfection d'une cellule h8te convenable par un plasmide
compronant do I'ADN codant pour ladite exotoxine modifi6e et la culture do
ladite cellulo h8te dans des conditions telles quo 20     I'exotoxins de
Psoudomonas modifi6e soit produite. 3. Proced6 de la revendication 2, dans
loquel ledit v6hicule permettant de cibler est choisi dans le groupe
constitud d'un antigbne, d'un anticorps, d'un facteur de croissance, d'une
hormone, d'uns lymphokine, d'une proteine do reconnaissance collulairo
polypeptidique, d'une prot~ino serique, d'une prot6ine 25     s6rique
modifi~e, d'une endorphine, d'une asialoglycoprot~ine, de l'insuline, du
glucagon, d'une hormone luteinisante, d'un facteur de croissance des
fibroblastes, d'un facteur de croissance des nerfs, d'une hormone de
stimulation des m6lanocytes, de la bomb6sine, et d'une lectine. 4. Proced6
do la revendication 2, dans lequol le vehiculs permettant do cibler est
choisi dans le groupe 30     comprenant l'interleukine 2 et le facteur de
croissance transformant alpha et une hormone poptidique. 5. Proced6 de
production d'une immunotoxine convenant a l'utilisation chez les humains ou
les animaux comprenant une toxine fusionn6e a un anticorps capable de
reconnaltre les cellules nialades ou causant des maladies, dans loquel
ladite toxins est une exotoxine de Pseudomonas modifi~e selon la 35
revendication 1, comprenant a) la transfection d'une cellule h8te
convenable par un plasmide codant pour l'exotoxine de Pseudomonas modifide,
selon la revendication 1. b) la culture de ladite cellule h8te dans des
conditions telles quo i'sxotoxine de Pseudomonas modifiee soit produite, et
40       c) la conjugaison de ladite exotoxine avec un anticorps pour
produire une immunotoxine. 6. Procede de la revendication 5, dans loquel
ledit gbne d'exotoxine de Pseudomonas modifise contient les domaines lb, 11
et IlI de l'exotoxine do Pseudomonas. 45  7. Proc6d6 de la revendication 5,
dans lequel ledit plasmide est pJH8. depos6 sous le numdro ATCC 67208. 8
Proceds do la revendication 5, dans lequol au moins un acide amine est
supprimd du domaino 1a do ladite exotoxine. 50 9. Proced6 de la
revendication 5, dans lequel au moins 11 acidos amines du domaine Ia sont
supprimes de ladite oxotoxine. 10. Proc~d6 de la revendication 5, dans
loquel au moins 25 acides amines du domaine la sont supprim6s 65     de
ladite exotoxine. 11. Proced6 de la revendication 5, dans lequel au moins
70 acides amin6s du domaine la sont supprim6s de ladite exotoxine. 25   



EP 0 261 671 B1                          c  L 12. Proced6 de la
revendication 5, dans loquel au moins 130 acides amin6s du domaine la sont
supprimes de ladite exotoxine. 13. Proc6d6 de preparation d'un plasmide
d'expression comprenant de I'ADN codant pour l'une quelcon- 5     que des
prot6ines des revendications 1 h 12, comprenant la construction dudit
plasmide d'expression d'une maniere connue en soL. 14. Proc6d6 de
preparation d'une composition convenant a l'administration a un mammiftre
afin d'obtenir une activit6 cytotoxique ciblee dans ledit mammifere, dans
lequel la composition comprend un 10     conjugue selon l'une quelconque
des revendications 2 h 12 dans un v6hicule acceptable du point de vue
pharmaceutique, comprenant le melange dudit conjugu6 et ledit vehicule
acceptable du point de vue pharmaceutique d'une maniere connue en sol. 15.
Procede de preparation d'un plasmide recombinant comprenant de I'ADN codant
pour les acides minds 15     253 a 364 du domaine 11 de l'exotoxine de
Pseudomonas, comprenant la construction dudit plasmide recombinant d'une
manibre connue en soi. 16. Proced6 de la revendication 15, dans lequel le
plasmide est pJH12 d6pos6 sous le num6ro ATCC 67205. 20 17. Proc6de de
preparation d'un plasmide recombinant comprenant de I'ADN codant pour une
exotoxine de Pseudomonas modifiee salon la revendication 1 fusionne a de
I'ADN codant au moins pour les acides amines 35 a 223 de I'interleukine 2,
comprenant la construction dudit plasmide recombinant d'une maniere connue
en soi. 25 18. Proc6d6 de la revendication 17, dans lequel le plasmide est
pHL-1 depose sous le num6ro ATCC 67206. 19. Procede de preparation d'un
plasmide recombinant comprenant de l'ADN codant pour une exotoxine 30
de Pseudomonas modifile selon la revendication 1 fuslonn6 A de l'ADN codant
pour l'alpha TGF, comprenant la construction dudit plasmide recombinant
d'une manibre connue en soL. 20. Proced6 de la revendication 19, dans
lequel le plasmide est pVC33 d~pos6 sous le num6ro ATCC 67207. 35 21.
Procede de preparation d'un plasmide recombinant comprenant de I'ADN codant
pour une exotoxine de Pseudomonas modifiee selon la revendication 1,
comprenant la construction dudit plasmide recombinant d'une maniere connue
en soi. 22. Proc6dd de la revendication 21, dans lequel le plasmide est
pJH8 d6pose sous le num6ro ATCC 67208. 23. Procede de preparation d'un
plasmide recombinant comprenant de I'ADN codant pour le domaine structurel
la de l'exotoxine de Pseudomonas, comprenant la construction dudit plasmide
recombinant 45     d'une manibre connue en soi. 24. Procede de la
revendication 23, dans lequel le plasmide est pJH14 depos6 sous le num6ro
ATCC 67209. 50 25. Proc6d6 de preparation d'une exotoxine de Pseudomonas
modifi6e salon la revendication 1, compre- nant la modification gen6tique
de ladite exotoxine. 26. Procede de pr6paration d'un conjugu6
antigene-toxine selon la revendication 3, comprenant la modifi- cation de
ladite exotoxine par des techniques de recombinaison. 55 27. Proc6de de
preparation d'un vaccin pour l'immunisation active qui comprend une
exotoxine obtenue salon la revendication 1 ou une exotoxine cod6e par l'un
quelconque des plasmides selon les 



revendication 15 b 24, comprenant la formulation dudit vaccin d'une maniere
connue en soi. 26    I 111110 111111 H II EP 0 261 671 Bi
S 28. Proced6 de preparation d'un m6dicament pour le traitement du cancer
qui comprend un conjugue obtenu selon I'une quelconque des revendications 2
a 12, comprenant la formulation dudit medicament d' une maniere connue en
soi. 5 Revendicatlons pour l'Etat contractant sulvant: GR 1. Exotoxine de
Pseudomonas modifiee qui comprend une activit6 de ribosilation de l'ADP et
la capacite de se transloquer au travers d'une membrane cellulaire ot dans
laquelle l'exotoxine comprend une modification dans le domaine de fixation
du r6cepteur la de la toxine native suffisante pour rendre la 10    toxine
modifi6e moins toxique pour les cellules humaines ou animales in vitro et
moins toxique pour le fole quand on l'administre in vivo, par rapport a une
exotoxine de Pseudomonas non modifiee. 2. Conjugu6 toxine-v6hicule
pormettant de cibler convenant a l'utilisation chez les hommes et les
mammiferes comprenant une toxine fusionn6e a un v6hicule permettant de
cibler dans lequel ladite 15    toxine est une exotoxine de Pseudomonas
modifi6e selon la revendication 1. a  Conjugu6 de la revendication 2, dans
lequel ledit vehicule permettant de cibler est choisi dans le groupe
constitu6 d'un antigene, d'un anticorps, d'un facteur de croissance, d'une
hormone, d'une lymphokine, d'une prot6ine de reconnaissance cellulaire
polypeptidique, d'une proteine s6rique, d'une 20     proteine serique
modifiee, d'une endorphine, d'une asialoglycoprot6ine, de l'insuline, du
glucagon, *   d'une hormone luteinisante, d'un facteur de croissance des
fibroblastes, d'un facteur de croissance des nerfs, d'une hormone de
stimulation des melanocytes, de la bombesine, et d'une lectine. 4. Conjugu6
de la revendication 2, dans lequel le vehicule permettant de cibler est
choisi dans le groupe 25     comprenant l'interleukine 2 et le facteur de
croissance transformant alpha et une hormone peptidique. 5. Immunotoxine
convenant a l'utilisation chez les humains ou les animaux comprenant une
toxine fusionnee a un anticorps permettant de reconnaktre les cellules
malades ou causant des maladies, dans laquelle ladite toxine est une
exotoxine de Pseudomonas modifi6e selon la revendication 1. 30 6.
Immunotoxine de la revendication 5, dans laquelle ladite exotoxine contient
les domaines lb, II et IlIl de l'exotoxine de Pseudomonas. 7. Immunotoxine
de la revendication 5, dans laquelle ladite toxine est l'exotoxine de
Pseudomonas 35     recombinante codee par le plasmide pJH8 depos6 sous le
numero ATCC 67208. &  Immunotoxine de Pseudomonas selon la revendication 5,
dans laquelle au moins un acide amin6 est supprime du domaine la de ladite
exotoxine. 40  9. Immunotoxine de Pseudomonas selon la revendication 5,
dans laquelle au moins 11 acides amin6s du domaine la sont supprim6s de
ladite exotoxine. 10. Immunotoxine de Pseudomonas selon la revendication 5,
dans laquelle au moins 25 acides amin6s du domaine la sont supprim6s de
ladite exotoxine. 45 11. Immunotoxine de Pseudomonas selon la revendication
5, dans laquelle au moins 70 acides amin6s du domaine la sont supprim6s de
ladite exotoxine. 12. Immunotoxine de Pseudomonas selon la revendication 5,
dans laquelle au moins 130 acides amin~s du 50     domaine la sont
supprimes de ladite exotoxine. 13. Plasmide d'expression comprenant de
I'ADN codant pour l'une quelconque des prot6ines des revendi- cations 1 a
12. 



55 14. Proced6 de production d'une exotoxine de Pseudomonas modifi6e selon
la revendication 1 comprenant la transfection d'une cellule h8te convenable
par un plasmide comprenant de I'ADN codant pour ladite exotoxine modifiee
et la culture de ladite cellule hWte dans des conditions telles que
l'exotoxine de Pseudomonas modifiee soit produite. 27    EP 0 261 671 BI
LLI 15. Procede de production d'une immunotoxine selon la revendication 5
comprenant a) la transfection d'une cellule h6te convenable par un plasmide
codant pour l'exotoxine de Pseudomonas modifi6e, selon la revendication 1.
b) la culture de ladite cellule h8te dans des conditions telles quo
l'exotoxine de Pseudomonas s        modifi6e soit produite, et c) la
conjugaison de ladite exotoxine avec un anticorps pour produire une
immunotoxine. 16. Proc6de de la revendication 15, dans lequel le gene de
ladite exotoxine de Pseudomonas modifi6e contient les domaines Ib, II et
IIl de l'exotoxine de Pseudomonas. 10 17. Procede de production d'un
conjugue vehicule permettant de cibler-exotoxine de Pseudomonas modifiee
selon la revendication 2 comprenant la transfection d'une cellule h8te
convenable par un plasmide comprenant une s6quence d'ADN codant pour ledit
conjugue de vAhicule permettant de cibler et la culture de ladite cellule
h8te dans des conditions telles que le conjugu6 v6hicule permettant 15
de cibler-exotoxine de Pseudomonas soit produite. 18 Proc6de de preparation
d'une composition convenant a l'administration a un mammifere pour obtenir
une activit6 cytotoxique cibl6e dans ledit mammifbre, dans laquelle la
composition comprend un conjugue selon l'une quelconque des revendications
2 a 12 dans un vehicule acceptable du point de 20     vue pharmaceutique.
comprenant le melange dudit conjugu6 et dudit vehicule acceptable du point
de * vue pharmaceutique d'une maniere connue en soi. 19. Plasmide
recombinant comprenant de l'ADN codant pour les acides amines 253 a 364 du
domaine 11 de l'exotoxine de Pseudomonas. 26 20. Plasmide recombinant de la
revendication 19, dans lequel le plasmide est pJH12 depose sous le num6ro
ATCC 67205. 21. Plasmide recombinant comprenant de I'ADN codant pour une
exotoxine de Pseudomonas modifi6e 30     salon la revendicatlon 1 fusionn4
a de I'ADN codant au moins pour les acides amines 35 d 223 de
l'interleukine 2. 22. Plasmide recombinant de la revendication 21, dans
lequel le plasmide est pHL-1 d6pos6 sous le num6ro ATCC 67206. 35 23.
Plasmide recombinant comprenant de I'ADN codant pour une exotoxine de
Pseudomonas modifide selon la revendication 1 fusionn6 A de IlADN codant
pour l'alpha TGF. 24. Plasmide recombinant de la revendication 23, dans
loquel le plasmide est pVC33 ddpose sous le numrro ATCC 67207. 25. Plasmide
recombinant comprenant de l'ADN codant pour une exotoxine de Pseudomonas
modifi6e selon la revendication 1. 45  26. Plasmide recombinant de la
revendication 25, dans lequel le plasmide est pJH8 ddpos4 sous le numero
ATCC 67208. 27. Plasmide recombinant comprenant de I'ADN codant pour le
domaine structural la de l'exotoxine de 



Pseudomonas. 50 28. Plasmide recombinant de la revendication 27, dans
lequel le plasmide est pJH14 d6pose sous le numero ATCC 67209. 29.
Exotoxine de Pseudomonas modifiee selon la revendication 1 dans laquelle
ladite exotoxine a e 55     g6n6tiquement modifi6e. 30. Conjugu6
antigene-toxine selon la revendication 3 dans lequel ladite exotoxine a 6te
modifi6e par des techniques de recombinaison. 28    31. Utilisation d'une
exotoxine selon la revendication 1 ou d'une exotoxine cod6e par run
quelconque des plasmides des revendications 19 & 28 pour la preparation
d'un vaccin pour immunisation active. 32. Utilisation d'un conjugud salon
June quelconque des revendications 2 a 12 pour la pr6paration d'un j  5
m6dicament de traitement du cancer. 10 15 20 25 30 36 \40 45 50 55 29    


