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(57) Abstract: The invention relates to
O0-CO-R> the use of a lipopeptide or lipoprotein
for preventing lung inflammation, for
| increasing the amount of lymphatic tissue

in the bronchial mucosa and for treatin
CH,-X-CH,-CH*-CH>-0-CO-R; (1) lung infections and lung tumours. Saicgi
lipopeptide or lipoprotein has the general
l structure (I) wherein R; and R, can be
the same or different and represent C-.,5
H,N-CH-W-Y-COOH alkyl, C;.,s alkenyl or C7_2E alkinyl, X
represents S, O or CH,, W represents CO or S(O), (n =1 or 2) and Y represents a physiologically acceptable amino acid sequence
consisting of between 1 and 13 amino acid radicals, and the asymmetric carbon atom marked with * has the absolute S configuration

@L when X = S (sulphur).
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~~ (57) Zusammenfassung: Die Erfindung betrifft die Verwendung eines Lipopeptids oder Lipoproteins mit der folgenden allgemeinen

Struktur (I), in der R; und R,, die gleich oder voneinander verschieden sein kdnnen, fiir C,,5-Alkyl, C;.55-Alkenyl oder C.,5-Alkinyl,

X fir S, O oder CH,, W fiir CO oder S(O), (mitn =1 oder 2) und Y fiir eine aus 1 bis 13 Aminosadureresten bestehende physiologisch

o vertragliche Aminosduresequenz stehen und das mit * markierte asymmetrische Kohlenstoffatom die absolute S-Konfiguration hat,

a wenn X = S (Schwefel) ist, zur Pravention von Lungenentziindungen, zur Vermehrung des lymphatischen Gewebes in der Bronchi-
alschleimhaut und zur Behandlung von Lungeninfektionen und -tumoren.
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Use of lipopeptides or lipoproteins for

the treatment of lung infections and lung tumours

The invention relates to the use of lipopeptides or lipoproteins of the general structure

defined in claim 1 for the treatment of lung infections and lung tumours.

introduction

It has already been known for a relatively long time that lipopeptides which were originally
isolated from micro-organisms and which are available synthetically activate macrophages
(Baschang, G.. 1989. Tetrahedron 45:6331-6360.). More recently, variants of such
lipopeptides from mycoplasmas have become known, which by virtue of particular structural
features are especially active (Muhlradt, P. F., M. Kie3, H. Meyer, R. StiBmuth, and G. Jung.
1997. J. Exp. Med. 185:1951-1958. ; Muhlradt, P. F., M. Kief3, H. Meyer, R. Sulmuth, and G.
Jung. 1998. Infect. Immun. 66: 4804-4810). Such lipopeptides are obtainable synthetically
(Metzger, J. W., K.-H. Wiesmdller and G. Jung. 1991. Int. J. Peptide Protein. Res. 38: 545-
554). At pg/ml concentrations in cell cultures, they are capable of stimulating various cells,
including primarily macrophages, to synthesise proinflammatory cytokines (interleukin-1,
interleukin-6, tumour necrosis factor) and chemokines (MIP-1, MIP-2, MCP-1, IL-8) (Deiters,
U. and P. F. Muhlradt. 1999. Infect. Immun. 67: 3390-3398; Kaufmann, A., P. F. Muhlradt,
D. Gemsa and H. Sprenger. 1999. Infect. Immun. 67: 6303-6308).

It is known, furthermore, that the physiological receptor of those lipopeptides is the Toll-like
receptor 2 and that lipopeptides having the natural enantiomer of the lipid moiety are

preferentially active (Takeuchi, A., A. Kaufmann, K. Grote, T. Kawai, K. Hoshino, M. Morr, P.
. Muhiradt and S. Akira. 2000. J. Immunol. 164: 554-557).

It has hitherto not been possible to consider using those substances therapeutically because
the conventional bacterial lipoproteins were practically inactive in animal tests (Hauschildt,
S., H. U. Beuscher, G. Jung, W. Bessier and A. Ulmer. 1994. FEMS Immunol. Med.




CA 02424285 2003-04-01

2.

Microbiol. 8:77-82). The macrophage-activating lipopeptide MALP-2 (an S-(2,3-
bisacyloxypropyl)-cysteine peptide) isolated from Mycoplasma fermentans is, however,
active in animal tests in the sense that intraperitoneal inj ection of a few ug has brought about
leukocyte infiltration (Deiters, U. and P. F. Muhlradt. 1999. infect. Immun. 67: 3390-3398).

It has hitherto not been possible, using non-toxic means, to achieve controlled infiltration of
leukocytes into the lungs. That can be desirable, for example, in order to combat chronic
infections or for the therapy of inoperable tumours. A corresponding therapy in the treatment
of bladder tumours consists in attracting in, and activating, macrophages by injecting living
mycobacteria into the bladder (Ziotta A. R, J. P. Van Vooren, O. Denis, A. Drowart, M. Daffe,
P. Lefevre, L. Schandene, M. De Cock, J. De Bruyn, P. Vandenbussche, F. Jurion, K.
Palfliet, J. Simon, C. C. Schulman, J. Content, K. Huygen. 2000. Int. J. Cancer 87: 844-52).
The inhalational administration of the lymphokine interleukin-2 results in the reduction of

tumour metastases in the lungs with a low level of side-effects (Huland, E., H. Heinzer, H.
Huland, R. Yung. 2000. Cancer J. Sci. Am. 6: Suppl.1, 104-112).

The invention is based on the surprising finding that a lipopeptide or lipoprotein having the

following general structure:
0O-CO-R,

CH,-X-CH,-CH*-CH,-O-CO-R,

H,N-CH-W-Y-COOH

wherein:

R, and R,, which may be the same or different from one another, denote C;_,salkyl,
Cs.salkenyl or C;.osalkynyl,

X denotes S, O or CH,,

W denotes CO or S(O), (where n =1 or 2) and

Y denotes a physiologically acceptable amino acid sequence consisting of from 1 to 13
amino acid residues, and the asymmetric carbon atom labelled * has the absolute S-
configuration when X = S (sulfur), can be used for prevention of lung inflammations
(especially in risk groups — analogously to flu protection vaccination), for increasing

lymphatic tissue in the bronchial mucosa (as a result of which the effectiveness of a
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subsequent inhalational vaccination is improved (adjuvant effect)) and for treating lung

infections and lung tumours.

In that general formula, Y can denote an amino acid sequence reading, from the N-terminal
to the C-terminal end, GNNDESNISFKEK, it being possible for any 1, 2, 3, 4, 5 or 6 amino
acids to be deleted or exchanged provided that the resulting lipopeptide or lipoprotein is

water-soluble or amphoteric. Isofunctional amino acids, especially, may be exchanged.

For example, the amino acid sequence resulting from deletion or exchange can have a
degree of homology, with respect to the starting sequence, of about 55 %, especially about
60 %, especially about 70 %, especially about 80 %, especially about 85 %, especially about
90 %.

In the general formula, the C;.,salkyl, C;asalkenyl or C; salkynyl can be a Cqsalkyl, C,salkenyl
or Cysalkynyl, the double bond(s) in the case of a C;_salkenyl radical having the cis-

configuration.

In the case of an S-(2,3-bisacyloxypropyl)-cysteine peptide, the acyl group is preferably a
palmitoyl group.

As specific compounds there may be mentioned, for example,
S-[2,3-bispalmitoyloxy-(2RS )-propyljcysteinyl-GNNDESNISFKEK and
S-[2,3-bispalmitoyloxy-(2S )-propyljcysteinyl-GNNDESNISFKEK.

For use in accordance with the invention the lipopeptide or lipoprotein can be in the form of

an aqueous solution, suspension or emuilsion suitable for inhalation.

Use in accordance with the invention is suitable, for example, for the treatment of lung
infections such as recurrent respiratory tract infections in chronic lung diseases and for the
treatment of lung tumours such as primary tumours of lung epithelium and lung metastases
of extrapulmonary tumours. Without intending to fix on a particular theory, it is assumed that
the mechanism of action is based on the recruitment and activation of immune celis,
especially on the instigation of leukocyte infiltration into the lungs. By means of the use in
accordance with the invention, it is also possible, for example, for immune functions to be

regained or improved after lung transplantation.
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The invention will be described in greater detail hereinbelow with reference to Examples,

without limitation.

Figure 1 shows the kinetics of the increase in the leukocyte count in bronchoalveolar lavage
after administration of 2.5 ug of MALP-2.

Examples

1) 3 ug of MALP-2 (an S-(2,3-bisacyloxypropyl)-cysteine peptide) are instilled into the
trachea of rats. At various times after treatment, cells from the lung lumen are determined
by means of bronchoalveolar lavage (BAL). After a few hours, the MALP-2 treatment results
in an increase in the number of leukocytes in the respiratory tracts and the alveolar space of
the animals, which lasts for a few days (Figure 1). An adverse effect on the animals as a
result of the MALP-2 administration was not detectable. Food consumption, bodyweight,

activity and behaviour were not noteworthy.

2) With the aid of a mask, rats are made to inhale 30 ug doses of MALP-2 on six
occasions at one-week intervals. This results in an increase in the lymphatic tissue in the

bronchial mucosa. In this test, too, the animals were clinically not noteworthy.
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SEQUENCE LISTING

<110>

<130>

<140>

<141>

<150>

<l1S1l>

<160>

<1l70>

<210>

<211>

<212>

<213>

<220>

<221>

<222>

<223>

Gesellschaft fuer biotechnologische Forschung mbH (GBF)
Muehlradt, Peter F.

Luehrmann, Anke
Tschernig, Thomas

Pabst, Reinhard

USE OF LIPOPEPTIDES OR LIPOPROTEINS FOR TREATING LUNG INFECTIONS AND LUNG TUMOURS

PCT/EP 01/11414

PCT/EP 01/11414

2001-10-02

DE 10048840.4

2000-10-02

PatentIn version 3.1

1
14
PRT

Mycoplasma fermentans

MALP-2
(1) ..(14)

2,3 -Diacylglyceryl-cysteinyl-peptide or 2,3 -Diacylglyceryl-seri
nyl-peptide
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<220>
<221> MISC_FEATURE
<222> (1)..(1)

<223> Xaa in position 1 may be cystein or serine

<400> 1

Xaa Gly Asn Asn Asp Glu Ser Asn Ile Ser Phe Lys Glu Lys
1 S 10
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Patent claims
1. Use of a lipopeptide or lipoprotein having the following general structure:
O-CO-R,

CHz-x-CHz-CH* "C Hz‘O"CO'R1

H,N-CH-W-Y-COOH

wherein:
R; and R;, which may be the same or different from one another, denote C;.;salkyl,

07_25a|kenY| or C7.258|kanI,
X denotes S, O or CH,,

W denotes CO or S(O), (where n =1 or 2) and
Y denotes a physiologically acceptable amino acid sequence consisting of from 1 to 13

amino acid residues, and the asymmetric carbon atom labelled * has the absolute S-

configuration when X = S (sulfur),
for preparation of a composition for treating lung metastases of extrapulmonary tumours.

2. Use of a lipopeptide or lipoprotein having the following general structure:
O'CO"Rz

CH,-X-CH,-CH* -CH,-0-CO-R,

|

H,N-CH-W-Y-COOH

wherein:

R, and R,, which may be the same or different from one another, denote C;_salkyl,
C,..salkenyl or Cy_osalkynyil,

X denotes S, O or CH,,

W denotes CO or S(O), (where n =1 or 2) and
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Y denotes a physiologically acceptable amino acid sequence consisting of from 1 to 13
amino acid residues, and the asymmetric carbon atom labelled * has the absolute S-
configuration when X = S (sulfur),

for preparation of a composition for prevention of lung inflammations, for increasing
lymphatic tissue in the bronchial mucosa and for treating lung infections and lung tumours

except lung metastases of extrapulmonary tumours.

3. Use according to claim 1 or 2, wherein Y denotes an amino acid sequence reading,
from the N-terminal to the C-terminal end, GNNDESNISFKEK, it being possible for any 1, 2,
3, 4, 5 or 6 amino acids to be deleted or exchanged provided that the resulting lipopeptide or

lipoprotein is water-soluble or amphoteric.

4. Use according to claim 3, wherein the resulting amino acid sequence has a degree of
homology, with respect to the starting sequence, of about 55 %, especially about 60 %,
especially about 70 %, especially about 80 %, especially about 85 %, especially about 90 %.

S. Use according to one of the preceding claims, wherein the C;.salkyl, C;..salkenyl or
C7-253|kyn)" iS a Cqsalkw, C153lkenY| or stalkynw.

6. Use according to one of the preceding claims, wherein in the C,.,salkenyl radical the
double bond(s) have the cis-configuration.

7. Use, according to one of the preceding claims, of S-[2,3-bispalmitoyloxy-(2RS)-
propyljcysteinyl-GNNDESNISFKEK.

8. Use, according to one of claims 1 to 6, of S-[2,3-bispalmitoyloxy-(2S )-propy]]-
cysteinyl-GNNDESNISFKEK.

0. Use according to one of the preceding claims, wherein the lipopeptide or lipoprotein

IS in the form of an aqueous solution, suspension or emulsion that is suitable for inhalation.

10. Use according to one of claims 2 to 9, wherein the lung infections are recurrent
respiratory tract infections in chronic lung diseases and the lung tumours are primary

tumours of lung epithelium.
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