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LEGEND to Figure 3 A:

- Endo F3 BSA: bovine serum albumin treated with |

Assay of PTX3 binding te Clg.

- Endo F3; PTX3 deglycosylated with Endo F3;

Cndo Fa;

- External PBS: unmeodified PTX3:

- External PBS BSA: bovine serum albumin not subjected to treatment with Endo

Fa.
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The present invention relates to partially or totally deglycosylated long
pentraxin PTX3.

In particular, the present invention relates to deglycosylated long
pentraxin PTX3 and desialidated long pentraxin PTX3, their ana-
logues and derivatives, processes for their preparation, pharmaceutical
compositions containing these substances, and their use for the prepa-
ration of a medicament for the treatment of diseases in which the use
of long pentraxin PTX3 is indicated, particularly infectious diseases,
inflammatory diseases, including autoimmune diseases and diseases
caused by tissue infarct, bone and cartilage diseases, as well as for the
treatment of female fertility disorders and autologous vaccines for the

treatment of tumours.

AL I MAREM MARRMIIIIIIIlidl JIL R RAR & 8 & & &

Long pentraxin PTX3 1s identified by differential screening from a
cDNA phage library made up of human endothelial cells (HUVEC)
submitted to treatment with LLI1P (Breviario, et al., 1992, J. Biol.
Chem., 267: 22190-22197). Its nucleotide sequence is disclosed in the
NCBI database under access number X63613. The ¢DNA of PTX3
codes for a protein of 381 amino acid residues characterised by a signal
peptide for the secretion (residues 1-17), by an N-terminal domain
(residues 18-178) and by a C-terminal domain (residues 179-381). The
gene of human long pentraxin PTX3 maps on chromosome 3 in the
q25.2 region and 1s characterised by 3 exons located on 6.72 kb of ge-
nomic DNA.

Recombinant PTX3, purified from the supernatant of CHO cells stably
infected with the plasmid vector pSG5h-PTX3 containing the human
cDNA of PTX3, analysed by SDS-PAGE in reducing conditions, pre-
sents an apparent molecular weight of 45 kDa (Bottazzi, et al., J. Biol.
Chem., 1997; 272: 32817-32823). Its amino acid sequence shows a po-
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tential glycosylation site at residue 220. The treatment of PTX3 with
N-glycosidase F leads to the reduction of its molecular weight to ap-
proximately 42 kDa (estimated by SDS-PAGE) in agreement with the
value calculated on the basis of the amino acid sequence alone.

This result confirms that PTX3 is N-glycosylated with a sugar contri-
bution amounting to approximately 12% of the molecular weight.
Analysis of the protein analysed by SDS-PAGE in non-reducing condi-
tions yielded a molecular weight of approximately 450 kDa (Bottazzi, et
al., JJ. Biol. Chem., 1997; 272: 32817-32823). These results clearly indi-
cate that PTX3 1s mainly organised in a decameric structure through
the formation of intermolecular disulphide bridges between the cys-

teine residues of the individual monomers.

However, the deglycoslation protocol proposed in the above-mentioned
paper does not permit the preparation of a functionally active PTX3, in
view of the fact that, for this to be done, both denaturation and reduc-
tion of the disulphide bridges of the protein are necessary.

The protein obtained according to Bottazzi et al.’s method cannot be
used as a medicament, having lost its functional characteristics. No

use of the deglycosylated pentraxin is, however, suggested.

The present invention solves the problem by providing functionally ac-
tive deglycosylated pentraxin PTX3.

For a review of the pentraxins, see H. Gewurz, et al., Current Opinion
tn Immunology, 1995, 7:54-64.

Previous uses of PTX3 are well known.
International patent application WO 99/32516, filed in the name of the

present applicant, discloses long pentraxin PTX3 and its use for the

therapy of infectious or inflammatory diseases or tumours.
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WO 02/38169 discloses the use of long pentraxin PTX3 for the prepara-
tion of a medicament useful for the treatment of diseases associated

with abnormal activation of growth factor FGF-2.

The treatment of autoimmune diseases by means of the use of long
pentraxin P'TX3 is disclosed in WO 02/36151.

WO 03/011326 discloses the use of long pentraxin PTX3 for the treat-
ment of female infertility.

WO 03/084561 discloses the use of long pentraxin PTXS3 for the prepa-
ration of a medicament for the treatment of tumours associated with

abnormal activation of growth factor FGF-8.

WO 03/072603 discloses the use of long pentraxin PTX3 for the prepa-

ration of autologous vaccines for the treatment of tumours.

PTX3 shares with the short pentraxins CRP and SAP the abihity to
bind Clg, a component of the complement system. The binding of
PTX3 to Clq 1s saturated with a Kq of 7.4 x 10® M. Kinetic studies of
the bimolecular interaction between PTX3 and Clq carried out using
the BlAcore have made 1t possible to measure a Koy of 2.4 x 105 M-lg!
and a Ko of 4 x 104 s (Bottazzi, et al., J. Biol. Chem., 1997; 272
32817-32823).

The comparative analysis of the sequence homology between PTX3 and
short pentraxins has revealed a substantial homology of the C-
terminal domain of PTX3 with the entire sequence of CRP and SAP
(Breviarto, et al., 1992, J. Biol. Chem., 267: 22190-22197). Both CRP
and SAP compete for the binding of Clq to PTX3, suggesting that the
pentraxins recognise the same region on Clq and that the C-terminal
domain of PTX3 1s the binding site for Clg. In-vitro studies have

shown that PTX3 activates the classic complement pathway.
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Experimental and clinical evidence shows that functional

abnormalities of complement are associated with a greater

proneness to infection by pathogens, thus demonstrating an

essential function of this innate immune system in protection
against infections (Roos, et al., 2002, Immunobiol., 205:

595-609). In the medical field, then, there 1s a strongly

perceived need for drugs capable of boosting and amplifying the

immune response to complement-mediated microbial 1nfections.

Moreover, experts in the field are looking for drugs which are
increasingly active and capable of acting 1in synergy with other

drugs.

According to one aspect of the present invention, there 1is

provided a functionally active deglycosylated long pentraxin

PTX3.

According to another aspect of the present invention, there 1s

provided a desialidated long pentraxin PTX3.

According to still another aspect of the present invention,

there is provided a process for the preparation of

deglycosylated long pentraxin PTX3 as described herein,

comprising treating long pentraxin PTX3 with a glycosidase.

According to yet another aspect of the present invention, there

is provided a process for the preparation of desialidated long
pentraxin PTX3 as described herein, comprising treating long

pentraxin PTX3 with a sialidase.

According to a further aspect of the present invention, there
1S provided\a pharmaceutical composition containing

deglycosylated long pentraxin PTX3 as described herein 1in a
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mixture with at least one pharmaceutically acceptable vehicle

or excipient.

According to yet a further aspect of the present invention,

there is provided a use of deglycosylated long pentraxin PTX3

as described herein or of desialidated long pentraxin as

described herein as a medicament for the prevention or

treatment of infectious diseases, inflammatory diseases,

—

tumours, diseases due to abnormal activation of growth factor

FGF-2, female fertility disorders, tissue 1nfarct, bone

diseases or cartilage diseases.

According to still a further aspect of the present invention,
there is provided use of deglycosylated long pentraxin PTX3

and/or desialidated long pentraxin PTX3 and an antifungal agent

for a treatment of an infection.

According to another aspect of the present invention, there 1s
provided a pharmaceutical composition comprising deglycosylated
long pentraxin PTX3 and/or desialidated long pentraxin PTX3 and

an antifungal agent in a mixture with a pharmaceutically

acceptable vehicle or excipilent.

According to another aspect of the present invention, there 1is
provided use of deglycosylated long pentraxin PTX3 and/or

desialidated long pentraxin PTX3 and an antifungal agent 1n the

preparation of a medicament for the prevention or treatment of

fungal infections.
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According to yet another aspect of the present invention, there

#

1s provided use of deglycosylated long pentraxin PTX3 as

described herein or of desialidated long pentraxin as described
herein as an adjuvant for preventive vaccination against a

pathogen or an antigen.

According to yet another aspect of the present i1nvention, there
is provided a vaccine comprising deglycosylated and/or

deslalidated long pentraxin PTX3 as an adjuvant.

Description of the i1nvention

It has now surprisingly been found that the removal of sialic

acid from the end of the glycoside chain or the complete

removal of the glycoside group of PTX3 produces a highly

significant increase in the ability of this protein to activate

the classlic complement pathway.

Tt has also been found that PTX3 devoid of sialic acid

(de-sialidated) and deglycosylated PTX3 are useful agents for

the prevention or treatment of infectious diseases,

e

particularly of fungal, bacterial or viral infections at a dose

lower than that used with unmodified PTX3. It has also been
found that PTX3 devoid of sialic acid (desialidated) and

deglycosylated PTX3 are useful in the prevention or treatment

of diseases already treated with naturally occurring PTX3,

particularly inflammatory diseases, including autoimmune

diseases, tumours, diseases due to abnormal activation of

growth factor FGF-2, female fertility disorders, bone and

F

cartilage diseases, and for the preparation of autologous

vaccines for the treatment of tumours.
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It has also been found that both deglycosylated and

desialidated PTX3 can be used to advantage for preventive

vacclination against pathogens, showing a tendency to favour an

adaptive-type immune response.

One aspect of the present invention then 1s deglycosylated long

pentraxin PTX3, or one of i1ts functionally active analogues or

derivatives.

F

Another aspect of the present i1nvention 1s desialidated long

pentraxin PTX3, or one of 1ts functionally active analogues or

derivatives. Another object of the present 1nvention comprises

F

processes for the preparation of the above-mentioned proteins.

grie—

Another aspect of the present invention comprises

pharmaceutical compositions containing deglycosylated or

desialidated pentraxin PTX3, or one of their functional

analogues or derivatives, as the active 1ngredient and at least

one pharmaceutically acceptable excipient and/or vehicle.

P

A further aspect of the present invention 1s the use of

deglycosylated or desialidated long PTX3, or one of their
functional analogues or derivatives, for the preparation of a

medicament capable of binding complement, particularly for the

treatment of infectious diseases of bacterial, fungal,

protozoan or viral origin.

ﬁ

A further aspect of the present invention 1s the use of

I'}

deglycosylated or desialidated long PTX3 as adjuvants for

preventive vaccination against pathogens and antigens.

The invention will now be disclosed 1in detail, also with the

aid of examples and figures, where:
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Figure 1 shows the electrophoretic mobility of pentraxin

deglycosylated with Endoglycosidase F3.

Figure 2 shows the electrophoretic mobility of pentraxin

desialidated with Sialidase A.
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Figures 3A and 3B illustrate the binding assay of deglycosylated and
desialidated long pentraxin, respectively, to Clg.

Figure 4 1llustrates the complement activation assay.

i1 A Al 1L NS SAS AN A8 ASSSSAS Aiiiiiiiiiiiiil PRRRTT T T T Iy

What 1s meant by “deglyvcosylated or desialidated long pentraxin
PTX3” is anyv PTX3, regardless of its natural (human or non-human) or
recombinant origin. These pentraxins PTX3 are described in the litera-
ture: see, for example, the patent references of the present applicant

and the bibliographical references cited therein.

What is meant by derivative or analogue of “deglycosylated or desiali-
dated long pentraxin PTX3" is either a functional analogue of said
pentraxin bearing at least one mutation, and which retains the ability
to bind and activate Clg, or a peptidic or peptidomimetic derivative
capable of simulating linear or conformational domains of PTX3 and

which retains the functional ability to bind and activate Clq.

What 1s meant by functionally active deglycosylated or desialidated
long pentraxin PTX3 are those products retaining the biological ability
of naturally occurring pentraxin, particularly its complement binding
ability.

For a description of derivatives or analogues, see WO 03/38151.

The deglvcosvlated or desialidated long pentraxin PTX3 preferred 1s

the human one, whose sequence 1s disclosed 1n WO 99/32516.

The process for the preparation of deglycosylated pentraxin comprises

the deglvcosylation of long pentraxin PTX3.

The starting long pentraxin PTX3 18 a known protein, and the methods

for obtaining it are also known.
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Any protein deglvcosylation process 1s suitabie for the purpose, with on
condition that 1t should not induce any loss or substantial alteration of

pentraxin activity.

In one preferred embodiment of the invention, the process comprises

treating long pentraxin PTX3 with the endoglvcosidase EndoF's.

Alternatively, the present invention also provides a process for the
preparation of deglycosylated long pentraxin PTX3 which comprises
the cultivation of cells expressing long pentraxin PTX3 1n the presence
of a glycosvlation inhibitor. One preferred inhibitor 1s tunicamycin.
Cells expressing pentraxin are known in the field and can be obtained
easily on the basis of the general knowledge of the expert in the art.
Examples of such cells are cells transfected with the ¢cDNA of human

PTX3, such as CHO (Chinese Hamster Ovary) cells.

Similarly, any protein desialhidation process 1s suitable for the purpose,
with the proviso that the process should not induce any loss or sub-

stantial alteration of pentraxin activity. A possible example is the use

of desialidase A.

Simtilarly, any protein engineering process suitable for the purpose,
such as, for example, the production if recombinant PTX3 mutagenised
by destruction of the glycosylation sites, can be used, with the proviso
that the process should not induce any loss or substantial alteration of

pentraxin activity.

The present invention provides the use of deglycosylated and desiali-
dated long pentraxin PTX3 or their functional analogues or derivatives

as a medicament.

What 1s meant by infectious disease 1s a disease caused by bacterial,

fungal, protozoan or viral infections.
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Examples of autoimmune diseases are systemic lupus erythematosus
(SLE), multiple sclerosis (MS), arthritis, diabetes, thyroiditis, haemo-
lytic anaemia, atrophic orchitis, Goodpasture’'s disease, autoimmune
retinopathy, autoimmune thrombocytopenia, myasthenia gravis, pri-
mary biliary cirrhosis, aggressive chronic hepatitis, ulcerative cohitis,
dermatitis, chronic glomerulonephritis, Sjdgren’s syndrome, Reiter's

syndrome, myositis, systemic sclerosis and polyarthritis.

What is meant by tissue infarct is cardiac or cerebral infarction

What is meant by female fertility treatment is any use of deglycosy-
lated or desialidated PTX3 to improve the fertility of women requiring

such treatment.

In particular, the present invention provides the use of deglvcosylated
or desialidated long pentraxin PTX3 for the preparation of a medica-
ment capable of binding complement.

One preferred application relates to a medicament for the prevention

or treatment of infectious diseases.

In particular, the infectious agent in said diseases is a bacterium, fun-

ous, protozoon Or virus.

One preferred embodiment of the invention relates to the fungus As-

pergillus, and particularly to Aspergillus fumigatus.

Another aspect of the invention is a medicament for the treatment of
fungal infections, that comprises a combination of deglycosylated or
desialidated long pentraxin PTX3 and an antifungal, preferably of the
amphotericin class, such as amphotericin B, particularly as deoxycho-
late or in a liposomal formulation. The formulation 1s a further object

of the present invention.
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It has also been found that deglvcosylated and/or desialidated long
pentraxin PTX3 is useful as an adjuvant for preventive vaccination
against selected pathogens or antigens, and this constitutes a further

object of the present invention.

The vaccine containing the deglycosylated and/or desialidated protein
as an adjuvant can be used to advantage against a pathogenic agent,
such as a bacterium, fungus, protozoon or virus, or one of their anti-

Tens.

In one preferred embodiment of the invention, the pathogenic agent 1s
a fungus, particularly Aspergillus, and more particularly, Aspergtlius

fumigatus, as well as one of 1ts antigens.

In addition to containing deglycosvlidated and/or desialidated long
pentraxin PTX3 as an adjuvant, the vaccine according to the present
invention is prepared with entirely conventional methods known to the
skilled person with experience in the field, and therefore requires no

further explanation.

Given here below are a number of examples further illustrating the in-

vention.

Example 1

PTX3, purified from the supernatant of CHO cells stably transifected
with the plasmid vector pSGShPTX3 containing the human cDNA of
PTX3 (as disclosed in Bottazz:, et al., f. Biol. Chem. 1997, 272: 32817-
32823), was treated with the endoglycosylidase EndoF3 for the re-
moval of the entire glycoside chain minus the N-acetylglycosamine

residue bound to asparagin 220.
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In particular, PTX3 was incubated with Endoglycosidase F3 known for
its selective hydrolysation of the glycoside f bond (104) between the
two GleNac residues present in the nucleus of oligosaccharides of the
N-linked bi- and triantennary complex type. Endoglycosidase F3 mani-
fests its maximum catalytic activity at acid pH values. On the basis of '
the solubility characteristics of PTX3 the use of a phosphate buffer at
pH 5.5 was optimised. The Endoglycosidase F3 used i in the experiment
comes from the cDNA of Chryseobacterium (Flavobacterium) mentngo-

- septicum expressed in E. coli as recombinant protein (Sigma Aldrich
code E2264). The enzymatic hydrolysis of the sugars of the purified
PTX3 was evaluated by means of its electrophoretic mobility variation
in SDS-PAGE (see Figure 1). Approximately 10 pg of PTX3 in 7 ul of
sterile water were added with 2 pul of phosphate buffer at pH 5.5 (56x)
(NaH2PO; 250 mM ) and with 1 pl of Endoglycosidase F3 taken from
‘the mother solution (Sigma Aldrich). The mixture was incubated at
37°C for 12 hours. The reaction is scalable up to 1 mg of PTX3.

The deglycosylated PTX3 thus obtained was purified by gel filtration
chromatography (Supelose 6 PHARMACIA) for the purposes of remov-
ing the glycoside enzymes and the sugars. SDS-PAGE gel filtration
was done as disclosed by Bottazzi et al., J. Biol. Chem. 1997; 272:
32817-32823 ’

Example 2
Preparation of deglycosylated PTX3
The PTX3-producing CHO cells described in Example 1 were treated

with a glycosylation inhibitor of the proteins, such as, for instance, tu-
nicamycin (Sigma Aldrich).

The deglycosylated PTX3 thus obtained was purified as disclosed in
Bottazzi et al. oJ. Biol Chem 1997; 272: 32817-32823.
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Any other known method for the deglycosylation of proteins or for the
production of deglycosylated proteins that does not alter their func-

tional capability is suitable for the purposes of the present invention.

Example 3

PTX3 purified from the supernatant of CHO stably transfected with
the plasmid vector pSG5h-PTX3 containing the human cDNA of PTX3

was used.

PTX3 was treated with Sialidase A. The Sialidase A [w(2->3,6,8,9)
neuraminidase] used came from the cDNA of Arthrobacter ureafaciens
expressed in E. coli as recombinant protein (SIGMA Aldrich code
N8271). The desialidation of PTX3 was also evaluated by means of
analysis of its electrophoretic mobility variation by SDS-PAGE (see
Figure 2).

The desialidated PTX3 thus obtained was purified by gel filtration
chromatography (Superose 6 PHARMACIA) for the purposes of remov-
ing the glycoside enzymes and the sugars.

Any other known method for the desiahidation of proteins or for the
production of desialidated proteins that does not alter their functional

capability is suitable for the purposes of the present invention.

Example 4

Assayv of deglycosvlated PTX3 binding to Clg

A L1l L SRRRRRRRR

Maxisorp (NUNC) plates were treated with 0.5 ug/mi of Clg
(CALBIOCHEM) for the purposes of adsorbing the protein on the imner

curface of the wells. After subsequent washings in phosphate buffer
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(GIBCO) the wells were incubated in phosphate buffer for 1 hour with
deglycosylated PTX3 at the dosages indicated in Figure 3.

The relative amounts of PTX3 bound to Clg were determined using a
biotinylated anti-PTX3 polyclonal antibody, Streptavidin-HRP
(PHARMACIA) and staiming with TMDB.

The deglycosylated PTX3 showed binding to Clgq which was approxi-
mately 4-fold greater than that of PTX3 not treated with glycosidase

(Figure 3A).

The assay of desialidated PTX3 binding to al Clq was performed in the
same experimental conditions described in the previous example and

at the dosages indicated 1n Figure 3B.

In this case, too, the desialidated PTX3 showed binding to Clq which
was approximately 2-fold greater than that of PTX3 not treated with

desiahidase (Figure 3B).

Example 6

..............................

complement pathway

Desialidated PTX3 was adsorbed on 96-well Maxisorp plates at a con-
centration of 5 pug/ml (carbonate buffer 0.1 M pH 9.6). Subsequently,
the wells were treated with human serum (NHS) as a source of com-
plement at different dilution percentages. The amount of C4 deposited
on the plates as a result of complement activation was measured using
the anti-C4 antibody (C4-4°) as disclosed by Nauta et al. i1n Eur. /.
Immunology, 2003, 33: 465-473.
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The amount of C4 deposited on the platelet adsorbed with desialidated
PTX3 was approximately 8-fold greater than that of the platelet ad-
sorbed with the control PTX3 (Figure 4). The result shows that desiali-
dated PTXS3 is more active than unmodified PTX3 1n its complement

activation ability.

Example 7

AR A4 Aiiiiiiiimm)

Evaluation of the ability of deglvcosylated PTX3 to activate the classie

L2

complement pathway

Deglycosylated PTX3 was tested in the same experimental conditions
used for desialidated PTX3 described in Example 6.

The results obtained were comparable to those obtained with desiali-
dated PTX3.

As regards the aspects relating to industrial applicability, deglycosy-
lated or desialidated PTXS3, or their peptidic or peptidomimetic deriva-
tives will be in the form of pharmaceutical compositions in which the
active ingredients are solubilised and/or vehicled by pharmaceutically
acceptable excipients and/or vehicles, such as sterile water, carboxy-

methylcellulose or other excipients known to experts in the art.

Fxamples of pharmaceutical compositions that can be used for degly-
cosvlated or desialidated PTX3 are the same as those disclosed for long

pentraxin PTX3 (in WO 99/32516).

Further examples of pharmaceutical compositions are those which al-
low oral or parenteral administration via the intravenous, mtramuscu-
lar, subcutaneous, transdermal, rectal or vaginal routes. Pharmaceuti-
cal compositions suitable for the purpose are tablets and rigid or soft
capsules, suppositories, ovules, powders, solutions, suspensions, syr-
ups, or solid forms for the preparation of extempore hquids. Composi-

tions for parenteral administration are, for example, all the intramus-
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cular, intravenous and subcutaneous injectable forms, in the form of
solutions, suspensions or emulsions. Liposomal forms should also be
mentioned. Also included are forms for the controlled release of the ac-
tive mngredient, whether as oral administration forms, tablets coated
with appropriate layers, microencapsulated powders, cyclodextrin
complexes, depot forms, e.g. subcutaneous, or as depot injections or
implants. Compositions for aerosol administration may constitute a
preferred administration form:.

The daily dose will depend on the judgement of the primary care phy-
sic1an on the basis of the patient’s weight, age and general condition.

It should be noted that the preparation of said pharmaceutical COMpPOo-
sitions, including the slow-release forms, can be done using the com-
mon techniques and mstruments with which pharmacists and experts
in pharmaceutical technology are very familiar. As a reference, the ex-
pert in the field can refer to the usual literature, such as, for example,
the latest edition of Remington’s Pharmaceutical Sciences Handbook,
Mack Pub. N.Y. As regards the vaccines, the reader is referred to the

specific literature, e.g. international patent applications WO 03/011903
and PCT/IT03/00162.
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CLAIMS:
1. A functionally active deglycosylated long pentraxin PTX3.
2. A desialidated long pentraxin PTX3.
3. The long pentraxin PTX3 according to claim 1 or 2, which 1s of natural human,
non human, or recombinant origin.
4 A process for the preparation of the deglycosylated long pentraxin PTX3

according to claim 1, comprising treating long pentraxin PTX3 with a glycosidase.

5. A process according to claim 4, wherein said glycosidase is endoglycosidase
Endol3.
0. A process for the preparation of the deglycosylated long pentraxin PTX3

according to claim 1, comprising the cultivation of cells expressing long pentraxin PTX3 in

the presence of a glycosylation inhibitor.
7. The process according to claim 6 wherein said inhibitor is tunicamycin.

8. A process for the preparation of the deglycosylated long pentraxin PTX3

according to claim 1, comprising mutagenizing the glycosylation site of PTX3.

9. A process for the preparation of the desialidated long pentraxin PTX3

according to claim 2, comprising treating long pentraxin PTX3 with a sialidase.
10. The process according to claim 9 wherein said sialidase 1s Sialidase A.

11. The process according to any one of claims 4-8, wherein the deglycosylated

long pentraxin PTX3 1s purified.

12. The process according to any one of claims 9-10, wherein the desialidated long

pentraxin PTX3 1s puritied.
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13. The process according to claim 11 or 12, wherein said purification is
performed by gel filtration chromatography.
14. A pharmaceutical composition containing the deglycosylated long pentraxin

PTX3 according to claim 1 or 3 in a mixture with at least one pharmaceutically acceptable

vehicle or excipient.

13. A pharmaceutical composition containing the desialidated long pentraxin

PTX3 according to claim 2 or 3 in a mixture with at least one pharmaceutically acceptable

vehicle or excipient.

16. Use of the deglycosylated long pentraxin PTX3 according to claim 1 or 3 or of
the desialidated long pentraxin according to claim 2 or 3 as a medicament for the prevention
or treatment of infectious diseases, inflammatory diseases, tumours, diseases due to abnormal
activation of growth factor FGF-2, female fertility disorders, tissue infarct, bone diseases or

cartilage diseases.

17. The use according to claim 16 wherein the inflammatory diseases are

autoimmune diseases.

18. The use according to claim 16 or 17, wherein the deglycosylated long

pentraxin PTX3 or the desialidated long pentraxin PTX3 1s capable of binding complement.

19. The use according to claim 17, wherein said autormmune disease 1s selected
from the group consisting of systemic lupus erythematosus (SLE), multiple sclerosis (MS),
arthritis, diabetes, thyroiditis, haemolytic anaemia, atrophic orchitis, Goodpasture’s disease,
autoimmune retinopathy, autoimmune thrombocytopenia, myasthenia gravis, primary biliary
cirrhosis, aggressive chronic hepatitis, ulcerative colitis, dermatitis, chronic
eglomerulonephritis, Sjogren’s syndrome, Reiter’s syndrome, myositis, systemic sclerosis and

polyarthritis.

20. The use according to claim 16, wherein said tissue infarct 1s selected from the

group consisting of cardiac and cerebral infarction.
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21. The use according to claim 16, wherein in said infectious diseases the

infectious agent is a bacterium, fungus, protozoan or virus.

22. The use according to claim 21, wherein said fungus is an Aspergillus.
23. The use according to claim 22, wherein said fungus is Aspergillus fumigatus.
24, Use of deglycosylated long pentraxin PTX3 and/or desialidated long pentraxin

PTX3 and an antifungal agent for treatment of an infection.

23. The use according to claim 24, wherein said antifungal agent belongs to the

amphotericin class.
26. The use according to claim 25, wherein said amphotericin is amphotericin B.

27. The use according to claim 26, wherein said amphotericin B is in the form of a

deoxycholate or 1n a liposomal formulation.

28. A pharmaceutical composition comprising deglycosylated long pentraxin
P'TX3 and/or desialidated long pentraxin PTX3 and an antifungal agent in a mixture with a

pharmaceutically acceptable vehicle or excipient.

29. Use of deglycosylated long pentraxin PTX3 and/or desialidated long pentraxin
PTX3 and an antifungal agent in the preparation of a medicament for the prevention or

treatment of fungal infections.

30. The use according to claim 29, wherein the fungus in said fungal infection is an
Aspergillus.

31. T'he use according to claim 30, wherein said fungus is Aspergillus fumigatus.
32. Use of the deglycosylated long pentraxin PTX3 according to claim 1 or 3 or of

the desialidated long pentraxin according to claim 2 or 3 as an adjuvant for preventive

vaccination against a pathogen or an antigen.
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33. The use according to claim 32, wherein said pathogen is a bacterium, fungus,

protozoan or virus or said antigen derives from a bacterium, fungus, protozoan or virus.

34, The use according to claim 33, wherein said fungus 1s Aspergillus fumigatus or

sald antigen derives from Aspergillus fumigatus.

33. A vaccine comprising deglycosylated and/or desialidated long pentraxin PTX3

as an adjuvant.
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Legend:

MW = molecular weight
1 = glycosylated PTX3

2 = PTX3 deglycosylated with Endoglycosidase F3
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FIGURE 1

PCT/EP2005/054860
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FIGURE :
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MW = molecular weights

1 = glycosylated PTX3

2= PTX3 desialidated with Sialidase A

PCT/EP2005/054860
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LEGEND to Figure 3 A:

Assay of PTX3 binding to Clq.

- Kndo F3: PTX3 deglvcosylated with Endo F3:

- Eindo F3 BSA: bovine serum albumin treated with Endo F3:

i |
| I

ixternal PBS: unmodified PTX3;

PCT/EP2005/054860

- External PBS BSA: bovine serum albumin not subjected to treatment with Endo

F3.
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FIGURE 3 B
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LEGEND to Figure 3B;  Assay of PTX3 binding to Clqg.

- Asialo PTX3: desialidated PTX3;

- External: unmodified PTX3:

- BSA Internal: bovine serum albumin treated with Sialidase:

- BSA External; bovine serum aibumin not treated with Sialidase.



CA 02580426 2007-03-14
WO 2006/037744 PCT/EP2005/054860

/o

...............

Il ¥ 71 ——huPTX3 ald ’
E —e— U TH 3 =ialydaze *-—
— wee— PR TR S imt ofrd
=2 7
=
IE
=
=
k!
=
e
ft

LEGEND to Figure 4:  Assay of complement activation measured as (4 depesition.

- hu PTX3 old: unmodified PTX3:
- huPTX3 sialidase: desialidated PTX3;

- huPTX3 int ctrl: PTX3 treated with the same buffers and in the same temperature

conditions as desialidated PTX3, but not treated with Sialidase A
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LEGEND to Figure 3 A: Assay of PTX3 binding to Clg.
- Endo F3: PTX3 deglveosylated with Endo F3;

- Endo F3 BSA: bovine serum albumin treated with Endo F3;

- External PBS: unmodified PTX3:

- External PBS BSA: bovine serum albumin not subjected to treatment with Endo

3.
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