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Description

FIELD OF THE INVENTION

[0001] The present invention belongs to the field of fun-
gal infections. It specifically refers to pharmaceutical
compositions comprising the soluble CD5 ectodomain
for the prevention and/or treatment of fungal infections
and/or fungal sepsis, as well as inflammatory disorders
of fungal origin.

BACKGROUND OF THE INVENTION

[0002] Pathogen recognition by the innate immune
system relies on a limited number of fixed germline-en-
coded receptors which have evolved to identify con-
served microbial structures both not shared by the host
and essential for their survival, the so-called pathogen-
associated molecular patterns (PAMPs) (1, 2). Examples
of PAMPs are lipopolysaccharide (LPS) from Gram-neg-
ative bacteria, lipotheichoic acid (LTA) and peptidogly-
can (PGN) from Gram-positive bacteria, lipoarabinoman-
nan from mycobacteria, and β-glucans and mannan from
fungi. Several structurally and functionally diverse class-
es of pattern-recognition receptors (PRRs) exist which
induce various host defence pathways. Protein domains
involved in pattern recognition include, among others,
the C-type lectin domain from Dendritic Cell (DC) lectins,
the leucine-rich repeat (LRR) from Toll-like receptors
(TLR), and the scavenger receptor cysteine-rich (SRCR)
(2). The later was first described upon cloning of mouse
type I class A macrophage scavenger receptor (SR-AI)
(3). Sequence comparison with several other proteins,
such as the sea urchin speract receptor, human and
mouse CD5, and complement factor I revealed the ex-
istence of a conserved, 100 amino acid-long motif char-
acteristic of a new superfamily of protein receptors,
named the SRCR-SF. This family is currently composed
of more than 30 different cell-surface and/or secreted
proteins with representatives in most animal phyla, from
low invertebrates to mammals (4). The members of the
SRCR-SF are divided into two groups: group A members
contain SRCR domains composed of 6 cysteines and
encoded by two exons, whereas those of group B contain
8 cysteines and are encoded by a single exon. Recent
structural data indicate, however, that both group A and
B SRCR domains share a similar scaffold (a central core
formed by two antiparallel β-sheets and one α-helix), the
main differences being observed at the connecting loops
(5). This situation recalls that of other few successful pro-
tein modules of the immune system from which evolution
has settled and built a myriad of different proteins (e.g.,
immunoglobulin domain). The versatility of these con-
served domains lies in the fact that key residues stabi-
lizing the domain structure are conserved throughout ev-
olution while other can evolve freely (especially those at
the external loops) giving rise to great functional diversity
(6). Accordingly, in spite of their high degree of structural

and phylogenetic conservation there is not a unifying
function reported for the SRCR domains. Some of them
have been involved in protein-protein interactions being
the most well studied examples of it the interaction of the
CD6 lymphocyte receptor with CD166/ALCAM, a trans-
membrane adhesion molecule belonging to the Ig super-
family (7, 8), and that of the CD163/M130 macrophage
receptor with the haemoglobin-haptoglobin complex (9).
A few members of both group A (i.e., SR-AI/II, MARCO,
and SCARA5) and B (i.e., DMBT1, Spα, and CD6)
SRCR-SF are also known to interact with PAMPs present
on bacterial surfaces, such as LPS, LTA and PGN. Al-
though these interactions were initially mapped outside
the SRCR domain (10), recent evidence demonstrate the
direct involvement of SRCR domains on it (11-14). There-
fore, whether pathogen scavenging is a general property
shared by all members of the SRCR-SF or only by a
selected group of its members remains to be analyzed.
[0003] The transmembrane type I receptors CD5 and
CD6 are two lymphoid group B members of the
SRCR-SF. Both share important similarities at structural
and functional level and are encoded by contiguous
genes in the same chromosome region thought to derive
from duplication of a common ancestral gene (15, 16).
CD5 and CD6 are expressed on thymocytes from early
stages of their development, on mature peripheral T cells,
and on B1 a cells, a small subset of mature B cells re-
sponsible for the production of polyreactive natural anti-
bodies and which is expanded in certain autoimmune
diseases and in B-cell chronic lymphcytic leukemias (17).
The extracellular regions of both CD5 and CD6 are ex-
clusively composed of three consecutive group B SRCR
domains, which show extensive amino acid sequence
identity (5). The main differences between CD5 and CD6
are found at their large cytoplasmic regions, both of which
are devoid of intrinsic catalytic activity but contain several
structural motifs compatible with a function in signal
transduction (18, 19). In that regard, CD5 and CD6 are
physically associated to the antigen-specific complex
present on T (TCR) and B (BCR) cells (20, 21) and co-
localize with it at the centre of the immunological synapse
(21, 22). Therefore, CD5 and CD6 are well positioned to
either positively or negatively modulate the activation and
differentiation signals generated by the antigen-specific
receptor (22-26) through still incompletely understood
and complex signalling pathways (23, 27-29). This is like-
ly achieved through engagement of the CD5 and CD6
ectodomains by different cell surface counter-receptors.
While, it is well established that CD6 binds to CD166/AL-
CAM (30), a bona fide CD5 ligand is still due (31-35).
Interestingly, CD5 and CD6 appear to differ at residues
critical for binding to CD166/ALCAM (36).
[0004] Axtell et al., J. Immunol. (2004) 173: 2928 -
2932, investigate the role for CD5 in experimental au-
toimmune encephalomyelitis (EAE) in mice and show
that by using soluble murine CD5-Fc recovery from EAE
can be promoted.
[0005] In a previous study, the bacterial binding capa-
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bilities of the CD5 and CD6 ectodomains, both known to
also exist as soluble forms circulating in serum (37, 38)
were explored. The reported data indicated that both sol-
uble and membrane forms of CD6, but not of CD5, bind
to the surface of Gram-negative and Gram-positive bac-
teria through recognition of specific PAMPs (namely, LPS
and LTA, respectively) (39).
[0006] Other studies have shown that those cells, ei-
ther T cells or B cells, expressing CD5 receptor in the
surface have the capability of recognize and affect, to a
greater or lesser extent, the normal development of C.
neoformans and C. albicans (48, 49).
[0007] However, the mechanism by which this receptor
recognizes or has the affinity for fungal cells has not been
described nor suggested.
[0008] Now, the authors of the present invention have
extended these studies to the analysis of the recognition
and binding properties of CD5 and CD6 to fungal struc-
tures and have shown that, compared to CD6, the CD5
ectodomain is well suited for the recognition of conserved
components on fungal cell surfaces, showing for the first
time that said extracellular region isolated from the CD5
receptor can provide prophylaxis in vivo itself against an
general fungal infection, not only against C. neoformans
y C. albicans.
[0009] The authors have shown that fungal cells are
specifically recognized, bound and aggregated by solu-
ble forms of the CD5 ectodomain. This is done through
the recognition of β-glucans, a conserved structural com-
ponent of fungal cell walls, by the soluble CD5 ectodo-
main.
[0010] Furthermore, the authors of the present inven-
tion have surprisingly found that soluble CD5 ectodo-
mains have a protective effect in the mouse model of
zymosan-induced septic shock-like syndrome.
[0011] These results support the therapeutic utility of
the infusion of soluble human CD5 ectodomain for the
treatment of septic shock syndrome or other inflamma-
tory processes of fungal origin.

BRIEF DESCRIPTION OF THE FIGURES

[0012]

Figure 1. Interaction of the CD5 ectodomain with
whole fungal cells.
(A) Detection of bound biotin-labelled recombinant
soluble CD5 and CD6 proteins (rshCD5-b and
rshCD6-b) to commensal (S. pombe) or pathogenic
(C. albicans, C. neoformans) fungal cells by Western
blot (B) Dose- and Ca2+-dependent binding of biotin-
labelled rshCD5 to C. albicans (C) Detection of
bound of biotin-labelled rshCD5 or rshCD6 to E. coli
or S. aureus (D) Detection of bound (B) and unbound
(NB) individual ectodomains of CD5 (CD5.DI,
CD5.DII or CD5.DIII) to C. albicans and C. neofor-
mans.
Figure 2. Induction of fungal cell aggregation by

rshCD5.
FITC-labeled C. albicans cell suspensions incubated
with bovine seroalbumin (BSA), rshCD5 and rshCD6
either alone (upper and intermediate pannel) or in
the presence of excess amounts of zymosan or
β-glucan or mannan (lower panel).
Figure 3: Binding of rshCD5 to zymosan but not
bacterial cell wall constituents.
(A) ELISA plates coated with BSA, zymosan (ZYM),
LPS, PGN, or LTA incubated with increasing
amounts of biotin-labeled rshCD5. (B) ELISA plates
coated with BSA, ZYM, LPS, PGN, or LTA incubated
with rshCD6.
Figure 4. Binding of rshCD5 to either zymosan
or whole fungal cells is competed by β-glucans.
(A) Binding of biotin-labelled rshCD5 and rshCD6 to
ELISA plates coated with zymosan competed in the
presence of increasing amounts of β-D-glucans, zy-
mosan, mannan or BSA. (B) Binding of biotin-labeled
rshCD5 to C. albicans or C. neoformans cell suspen-
sions competed in the presence of increasing
amounts of zymosan, β-D-glucan, glucan, β-1,3-glu-
can, or mannan.
Figure 5: FITC-labelled zymosan binds to mem-
brane CD5.
(A) Increasing amounts of FITC-labelled zymosan
incubated with CD5- and CD6-deficient 2G5 Jurkat
cells either untransfected (top histogram) or trans-
fected (bottom histogram) to express the wild-type
membrane CD5 receptor (2G5-CD5.WT) (B) Jurkat
2G5 transfectants expressing the wild-type mem-
brane CD5 receptor (2G5-CD5.WT) stained with
FITC-labelled zymosan in the presence of increased
amounts of zymosan (top), β-D-glucan (intermedi-
ate) and mannan (lower).
Figure 6. Zymosan induces CD5-mediated MAPK
cascade activation and cytokine release.
(A) 2G5 Jurkat cells expressing wild-type (2G5-
CD5.WT) or cytoplasmic-tail truncated (2G5-CD5-
K384STOP) forms of CD5, pulsed with zymosan and
analyzed by Western blot with polyclonal rabbit anti-
phosphorylated ERK1/2 (pERK1/2), moclonal
mouse anti-phosphorylated MEK (pMEK), and pol-
yclonal rabbit anti-cdk4 antiserum as a loading con-
trol. (B) Zymosan-induced IL-8 release from HEK
293 cells or HEK 293-TLR2 cells transiently express-
ing wild-type (CD5.WT) or cytoplasmic tail-truncated
(CD5.K384STOP) membrane CD5 forms. (C) West-
ern blot analysis of CD5 expression in cell samples
from experiment shown in (B).
Figure 7. Pre-treatment with rshCD5 protects
from septic shock-like syndrome induced by zy-
mosan in mice.
(A) Toxicity score of CD1 mice allocated into the
groups: BSA, mice infused with BSA (25 mg; i.p.)
alone; BSA + ZYM, mice pre-treated with BSA (25
mg; i.p.) before infusion with zymosan (500 mg/kg;
i.p.); rshCD5 + ZYM, mice pre-treated with rshCD5
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(25 mg; i.p.) before infusion with zymosan (500
mg/kg; i.p.). (B) Total leukocyte count in peritoneal
exudates at 18 h post-zymosan administration from
the same group animals as in A. N=20 for each
group. (C) IL-6 (left) and IL-1β (right) serum levels
at 18 h post-zymosan administration from the same
group animals as in A. N=15 for each group. (D) My-
eloperoxidase (MPO) activity (mU/mg wet tissue) at
18 h post-zymosan administration in the liver from
the same group animals as in A. N=3 for each group.
(E) Survival curves of mice from the same groups
as in A. N=25 by group.

OBJECT OF THE INVENTION

[0013] It is an object of the invention a pharmaceutical
composition comprising the soluble ectodomain of the
CD5 lymphocyte receptor and at least a pharmaceutical
excipient for use in a method of prevention and/or treat-
ment of fungal infection and/or fungal sepsis and/or any
inflammatory disorder triggered by fungal components.
[0014] Also described is the use of the soluble CD5
ectodomain for fungal β-glucan binding and/or recogni-
tion.
[0015] Also described is the use of the soluble CD5
ectodomain for aggregating fungal cells and/or β-glucan-
rich fungal cell wall components.
[0016] Finally, it is also an object of the invention the
use of the soluble CD5 ectodomain for the manufacture
of a medicament for the prevention and/or treatment of
fungal infection and/or fungal sepsis and/or any inflam-
matory disorder related to it.

DETAILED DESCRIPTION OF THE INVENTION

[0017] The authors of the present invention have
shown that the soluble CD5 ectodomain binds to and
aggregates fungal cells through the recognition of con-
served components on fungal cell surfaces, namely
β-glucans.
[0018] Therefore, in a first aspect, the invention refers
to a pharmaceutical composition comprising soluble
forms of either the whole CD5 ectodomain or parts of it
and at least a pharmaceutical excipient such as Glycerol,
Sacarose, etc. for use in a method of prevention and/or
treatment of fungal infection and/or fungal sepsis and/or
any inflammatory disorder triggered by fungal compo-
nents.
[0019] An ectodomain is the part of a membrane pro-
tein that extends into the extracellular space (the space
outside a cell). The extracellular region of CD5 is com-
posed of three consecutive group B SRCR domains
(CD5.DI, CD5.DII and CD5.DIII). All the three individual
SRCR ectodomains of CD5 retained the ability to interact
with fungal cell surfaces. Therefore, in the context of the
present invention, the "soluble CD5 ectodomain" is
considered to be either of CD5.DI, CD5.DII and CD5.DIII
domains or combinantions including any of them.

[0020] The pharmaceutical compositions of the inven-
tion may be administered by infusion or injection by sys-
temic via, preferably intravenously or intraperitoneally.
In a preferred embodiment, the soluble CD5 ectodomain
pharmaceutical composition is in injectable form.
[0021] The infusion of soluble CD5 ectodomain is ben-
eficial for the prevention and/or treatment of fungal infec-
tion and/or sepsis of fungal origin. Further, soluble CD5
ectodomain is also useful for the prevention and/or treat-
ment of inflammatory processes triggered by fungal com-
ponents, even though an active clinical infection (or sep-
sis) does not take place. Fungal wall components trigger
inflammatory reactions, regardless of whether clinical in-
fection proceeds or not, and, in that cases, soluble CD5
ectodomain can be also effective because it acts pre-
venting their inflammatory effects.
[0022] Therefore, another aspect of the invention re-
fers to the soluble CD5 ectodomain pharmaceutical com-
position for the prevention and/or treatment of fungal in-
fection and/or sepsis and/or any inflammatory disorder
related to it, such as SIRS or Systemic Inflammatory Re-
sponse Syndrome; Aseptic serositis, etc.
[0023] The infection and/or sepsis and/or the inflam-
matory disorder is caused by saprophytic and non-sapro-
phytic fungal species. In a particular embodiment, the
fungal species are Candida albicans or Criptococcus ne-
oformans.
[0024] Also described is the use of the soluble CD5
ectodomain for β-glucans binding and/or recognition.
[0025] The binding of the soluble CD5 ectodomain is
dose-dependant and saturable, and is greatly facilitated
by Ca2+.
[0026] Also described is the use of the soluble CD5
ectodomain for aggregating fungal cells and/or β-glucan-
rich fungal cell wall components of several fungal species
(either saprophytic or pathogenic).
[0027] The fact that the soluble ectodomain of CD5 not
only binds but also aggregates fungal cells is of relevance
since aggregation is a common strategy used by com-
ponents of the innate immune system to difficult patho-
gen dissemination and to facilitate pathogen clearance
by phagocytes.
[0028] Another aspect of the invention refers to the use
of the soluble CD5 ectodomain for the manufacture of a
medicament for the prevention and/or treatment of fungal
infection and/or sepsis and/or any inflammatory disorder
triggered by fungal components.
[0029] The infection and/or sepsis and/or the inflam-
matory disorder is caused by saprophytic and non-sapro-
phytic fungal cell species. In a particular embodiment,
these fungal species are Candida albicans or Criptococ-
cus neoformans.
[0030] The generation of recombinant soluble human
of CD5 DIII ectodomains (rshCD5.DIII) has been previ-
ously described (5).
[0031] Now, the authors of the present invention have
developed new primers for the generation of expression
constructs for recombinant soluble human of CD5 DI and
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DII ectodomains (rshCD5.DI and rshCD5.DII). Oligonu-
cleotides for the amplification of rshCD5 DI ectodomain
are SEQ ID NO 1 and SEQ ID NO 2, and oligonucleotides
for the amplification of rshCD5 DII are SEQ ID NO 3 and
SEQ ID NO 4.
[0032] Therefore, another aspect described here re-
fers to a method for obtaining a recombinant soluble hu-
man CD5 DI ectodomain (rshCD5.DI), which comprises:

a) PCR amplification of DI ectodomain using the
primers of sequences SEQ ID NO 1 and SEQ ID NO
2,
b) Cloning the amplified fragment into a expression
vector, and
c) Expression and Purification of the soluble human
recombinant CD5 DI ectodomain.

[0033] The amplified fragment may be cloned into ap-
propriately digested pCEP-Pu vector (Kohfeldt et al,
1997).
[0034] The expression of the soluble human recom-
binant CD5 DI ectodomain may be done in HEK 293-EB-
NA cells.
[0035] Finally, another aspect described here refers to
a method for obtaining a recombinant soluble CD5 DII
ectodomain, which comprises:

a) PCR amplification of DII ectodomain by using the
primers of sequences SEQ ID NO 3 and SEQ ID NO
4.
b) Cloning the amplified fragment into a expression
vector, an
c) Expression and Purification of the recombinant
CD5 DII ectodomain.

[0036] The amplified fragment may be cloned into ap-
propriately digested pCEP-Pu vector.
[0037] In another preferred embodiment, the expres-
sion of the soluble human recombinant CD5 DII ectodo-
main is in HEK 293-EBNA cells.
[0038] The following examples by way of illustration
and not limitation, further define the present invention:

EXAMPLES

Example 1: The SRCR ectodomains of human CD5 
bind to whole fungal cell suspensions

[0039] In an effort to further extend the studies on the
microbial binding properties of the ectodomains of the
human CD5 and CD6 lymphocyte receptors (39), the au-
thors of the present invention performed direct protein
binding assays to fungi. To this, a fix amount (15 mg) of
biotin-labelled preparations of affinity-purified recom-
binant soluble proteins encompassing the three SRCR
ectodomains of human CD5 (rshCD5) or human CD6
(rshCD6) were incubated with 108 S. pombe, C. albicans
or C. neoformans cells overnight at 4ºC. These rshCD5

and rshCD6 proteins have been previously shown to be
indistinguishable (in apparent molecular mass, antibody
reactivity, and cell binding properties) from equivalent
circulating forms present in normal human serum (33,
39). After extensive washing, protein binding was solu-
bilized with Laemmli’s sample buffer and run on SDS/
PAGE gels and further Western blotting against horse-
radish peroxidase-labelled streptavidin (HRP-SAv) and
further development by chemiluminiscence. The results
showed that rshCD5 binds to the saprophytic (S. pombe)
and the pathogenic (C. albicans, C. neoformans) fungal
cell species tested, while rsCD6 binds only to the sapro-
phytic one (Fig. 1A). The binding of different amounts
(from 1 to 20 mg) of biotin-labelled rshCD5 to C. albicans
was analyzed as in Fig 1A. The binding of 20 mg of biotin-
labelled rshCD5 in presence of 5 mM EDTA is also
shown. The binding of rshCD5 was shown to be dose-
dependent and saturable, and was greatly facilitated by
Ca2+ since reduced binding was observed following the
addition of EDTA (Fig. 1 B). When the same protein prep-
arations were tested for binding to 108 gram-negative (E.
coli) or gram-positive (S. aureus) bacteria, either little or
no binding was observed for rshCD5 (Fig. 1 C) according
to previously reported data (39). This indicates that, con-
trary to that of CD6, the extracellular region of CD5 is
well suited for recognition of fungal but not bacterial cell
wall structures.
[0040] In order to identify which of the three SRCR do-
mains (CD5.DI, CD5.DII, and CD5.DIII) of the extracel-
lular region of CD5 was involved in fungal binding further
whole fungal cell binding assays, cell culture superna-
tants from HEK 293-EBNA transfectants expressing in-
dividual soluble SRCR domains of rshCD5 were incubat-
ed with 108 C. albicans or C. neoformans overnight at
4ºC. Unbound protein (NB) was washed off and precip-
itated with 10% trichloroacetic acid (TCA). TCA-precipi-
table and cell-bound (B) proteins were electrophoresed
in SDS-PAGE gels and analyzed by Western blot with a
rabbit polyclonal anti-CD5 antiserum plus HRP-labelled
sheep anti-rabbit antiserum, and further development by
chemiluminiscence. As illustrated by Fig. 1D, all the three
individual SRCR ectodomains of CD5 retained the ability
to interact with fungal cell surfaces. This indicates that a
conserved structural motif shared by all three SRCR ec-
todomains of CD5 is responsible for fungal scavenging.

Example 2: Induction of fungal cell aggregation by 
the soluble CD5 ectodomain

[0041] In order to investigate whether the existence of
multiple binding sites on the human CD5 ectodomain
would lead to fungal aggregation, FITC-labelled C. albi-
cans cell suspensions were incubated overnight at 4ºC
with 5 or 10 mg of soluble unlabelled proteins (BSA,
rshCD5 and rshCD6) and then analyzed by epifluores-
cence microscopy. Under these conditions, rshCD5 in-
duced dose-dependent fungal cell aggregation, while
neither rsCD6 nor BSA were able to induce such a phe-
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nomenon (Fig. 2, upper and intermediate panel). The
same results were also observed when C. neoformans
fungal cells were assayed. Interestingly, rshCD5-in-
duced fungal cell aggregation was significantly reduced
when the assays were performed in the presence of ex-
cess amounts (20 mg) of the zymosan (from S. cerevi-
siae) or β-glucan (from barley), but not of mannan (from
S. cerevisiae) (Fig. 2, lower panel). This showed that
binding to and aggregation of fungal cells by rshCD5 is
specific and it is likely mediated through recognition of
specific components of the fungal cell wall such as β-
glucans.

Example 3: Direct binding of the soluble CD5 ecto-
domain to conserved components of fungal but not 
bacterial cell walls

[0042] To further confirm and characterize the fungal
binding capabilities of the soluble human CD5. ectodo-
main, its direct binding to purified fungal cell wall prepa-
rations was assessed. To this, 96-well ELISA plates coat-
ed with BSA, zymosan, LPS, PGN or LTA were incubated
with increasing amounts (from 0.01 to 2 mg) of biotin-
labelled rshCD5. Bound protein was detected by the ad-
dition of HRP-SAv and further developing with 3,3’,5,5’-
tetramethylbenzidine liquid substrate. Absorbance was
read at 450 nm. In accordance with the fungal and bac-
terial cell binding experiments depicted in Fig.1, biotin-
labelled rshCD5 bound to zymosan-coated plates (S. cer-
evisiae) in a dose-dependent fashion (Fig. 3A, upper) but
not to plates coated with LPS, LTA or PGN (Fig.3A, low-
er). In parallel assays, biotin-labelled rshCD6 bound to
plates coated with LPS, LTA or PGN in a dose-dependent
manner (Fig. 3B, lower) as expected (39). Similar dose-
dependence was observed for rshCD6 to zymosan-coat-
ed plates, although absorbance values were always low-
er than those obtained for rshCD5 (Fig. 3B and 3A, up-
per). This reinforces the above mentioned statement on
the suitability of the human CD5 ectodomain for scav-
enging of fungal but not bacterial cell wall constituents,
compared to the human CD6 ectodomain.
[0043] Further competition ELISA assays were per-
formed to determine the specificity of the fungal cell wall
component responsible for the interaction with the human
CD5 ectodomain. To this, a fix amount (2 mg) of biotin-
labelled rshCD5 and rshCD6 was incubated with zy-
mosan-coated ELISA plates in the presence or absence
of increasing amounts (from 0.01 to 20 mg) of unlabeled
competitors (β-D-glucan, zymosan, mannan or BSA).
Bound protein was detected by the addition of HRP-SAv
and further developing with 3,3’,5,5’-tetramethylbenzi-
dine liquid substrate. Absorbance was read at 450 nm.
In accordance with fungal aggregation results shown in
Fig. 2 left, β-D-glucan and zymosan but not mannan were
able to compete the binding of biotin-labelled rshCD5 to
zymosan in a dose-dependent manner (Fig. 4A, left). By
contrast, when the same assays were performed with
biotin-labelled rshCD6, only zymosan was able to com-

pete the binding (Fig. 4A, right).
[0044] The ability of different β-glucan-containing
preparations to compete the binding of the human CD5
ectodomain to fungal cell wall structures was next ana-
lyzed. To this, the binding of a fix amount of biotin-labelled
rshCD5 (15 mg) to whole fungal cells was competed with
increasing concentrations of β-glucan purified from bar-
ley, β-1,3-glucan purified from Euglena gracilis, and glu-
can from S. cerevisiae, as well as with zymosan or man-
nan (both from S. cerevisiae) used as positive and neg-
ative controls, respectively. After extensive washing,
bound protein was solubilized and run on SDS-PAGE.
Detection of biotin-labelled rshCD5 was performed by
Western blot using HRP-SAv and further development
by chemiluminiscence. As illustrated by Fig. 4B, all glu-
can preparations used competed the binding of biotin-
labelled rshCD5 to both C .albicans and C. neoformans
cell suspensions in a dose-dependent manner. These
results showed that the interaction of the human CD5
ectodomain with fungi is likely mediated through recog-
nition β-1,3-glucan, a highly conserved and abundant
constituent of fungal cell walls.

Example 4: Zymosan binds to membrane-bound CD5 
and induces CD5-mediated activation of MAPK cas-
cade

[0045] The authors next questioned whether the mem-
brane-bound form of the human CD5 receptor was also
able to interact with fungal cell wall constituents. To this,
it was investigated the binding of increasing amounts of
FITC-labelled zymosan to either untransfected or CD5-
transfected 2G5 cells, a Jurkat cell derivative selected
for deficient expression of both CD5 and CD6 receptors
(40). Increasing amounts (from 1 to 30 mg) of FITC-la-
beled zymosan were incubated with 2G5 Jurkat cells ei-
ther untransfected or transfected to express the wild-type
membrane CD5 receptor (2G5-CD5.WT). Fluorescence
intensity of stained cells was analyzed by flow cytometry.
As shown in Fig. 5A, the fluorescence intensity of 2G5
cells stably expressing the wild-type membrane-bound
form of CD5 (2G5-CD5.WT) was higher compared with
the parental untransfected 2G5 cells. Further confirma-
tion of the results was obtained from competition binding
experiments on 2G5-CD5.WT stable transfectants, in
which a fix amount of FITC-labelled zymosan (15 mg)
was competed with increasing concentrations (from 1 to
30 mg) of unlabeled zymosan (S. cerevisiae), β-D-glucan
(barley) and mannan (S. cerevisiae). Fluorescence in-
tensity of stained cells was analyzed by flow cytometry.
As shown in Fig 5B, either β-glucan or zymosan but not
mannan were able to compete the binding of FITC-la-
belled zymosan in a dose-dependent manner. These re-
sults are confirmatory of those obtained for rshCD5 and
show that CD5-expressing cells could sense the pres-
ence of conserved fungal cell wall constituents.
[0046] Further evidence on the binding of zymosan to
the membrane-bound form of CD5 was obtained from
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activation of members of the MAPK signalling cascade
in stable 2G5 transfectants expressing either wild-type
(2G5-CDS.WT) or cytoplasmic tail-truncated (2G5-
CD5.K384stop) forms of CD5 (41). To this, 2x106 2G5
cells either untransfected or transfected were pulsed for
different times (from 0 to 30 min) with 40 mg/ml of zy-
mosan at 37 ºC. Subsequently cell lysate samples were
electrophoresed in SDS-PAGE and analyzed by Western
blot with polyclonal rabbit anti-phosphorylated ERK1/2
(pERK1/2), monoclonal mouse anti-phosphorylated
MEK (pMEK), and polyclonal rabbit anti-cdk4 antiserum,
the latter used as a loading control. After extensive wash-
ing, membrane was developed by chemiluminescence
with HRP-labelled sheep anti-rabbit or anti-mouse Ig an-
tisera respectively. As shown in Fig. 6A, exposure to zy-
mosan induced a time-dependent phosphorylation of
both MEK and ERK1/2 in 2G5-CD5.WT cells but not in
the parental untransfected 2G5 cells. Interestingly, zy-
mosan-induced phosphorylation of both MEK and
ERK1/2 was not observed in 2G5-CD5.K384stop trans-
fectants (Fig. 6A, right), which express a cytoplasmic tail-
truncated CD5 form devoid of the most C-terminal 88
amino acids (41). This indicates that activation of the
MAPK cascade by zymosan in 2G5 cells is dependent
on the expression of CD5 as well as on the integrity of
its cytoplasmic domain.

Example 5: Zymosan induces CD5-mediated cy-
tokine release

[0047] In an attempt to further explore the biological
consequences of the binding of fungal cell wall constitu-
ents to membrane-bound CD5 the authors decided to
analyze subsequent cytokine release phenomena. Un-
fortunately, stimulation of both parental and stably trans-
fected 2G5 cells did not result in significant cytokine re-
lease at different time-points. This unresponsiveness
was observed not only following exposure to high con-
centrations of zymosan but also to potent T-cell specific
stimuli such as combinations of anti-CD3 and anti-CD28
mAbs, thus indicating the likely existence of a blockade
of cytokine release in 2G5 cells.
[0048] In light of these observations the mem-
brane-bound form of CD5 was expressed in a non-lym-
phoid mammalian cell system, the human embryonic kid-
ney (HEK) 293 cells. Both the parental HEK 293 cells
and a HEK 293 cell transfectant stably expressing the
TLR2, a well known receptor for zymosan, were tran-
siently transfected for expression of the wild-type
(CD5.WT) and the cytoplasmic tail-truncated
(CDS.K384stop) forms of human CD5. Then, cells were
subjected to zymosan exposure (20 mg/ml) for 24 h and
IL-8 concentration measured in cell culture supernatants
(100 ml) by ELISA. As shown in Fig. 6B, significant IL-8
release was observed for HEK 293 cells expressing
CD5.WT compared to either untransfected cells or cells
expressing the truncated CD5.K384stop molecule. Inter-
estingly, the IL-8 levels detected for HEK 293 cells ex-

pressing CD5.WT were similar to those observed for
TLR2-expressing transfectants, used as positive control.
Furthermore, co-expression of CD5.WT and TLR2 did
not result in either additive or synergistic effects following
exposure to zymosan. Taken together, these results in-
dicate that the membrane-bound form of CD5 may sense
the presence of fungal cell wall constituents and this in-
itiates an independent signalling cascade resulting in cy-
tokine release.

Example 6: Infusion of the soluble CD5 ectodomain 
protects from zymosan-induced septic shok-like 
syndrome in mice

[0049] Further in vivo validation on the binding of the
CD5 ectodomain to fungal cell wall constituents was ob-
tained from the mouse model of septic shock-like syn-
drome induced by zymosan (42). It was assessed wheth-
er rshCD5 would prevent systemic inflammation and mul-
tiorgan failure induced following i.p. administration of a
single high dose of zymosan (500 mg/kg). Under these
conditions, zymosan causes both acute peritonitis and
organ injury within 18 h as well as increased mice mor-
tality over a period of 12 days. To this purpose, CD1 mice
were allocated into the following groups: BSA, mice in-
fused with BSA (25 mg; i.p.) alone; BSA + ZYM, mice
pre-treated with BSA (25 mg; i.p.) before infusion with
zymosan (500 mg/kg; i.p.); rshCD5 + ZYM, mice pre-
treated with rshCD5 (25 mg; i.p.) before infusion with zy-
mosan (500 mg/kg; i.p.). As shown in Fig 7 A-E, admin-
istration of a single i.p. dose of 25 mg of rshCD5 in mice
1h before zymosan challenge induced significant reduc-
tion on toxicity score (Fig. 7A), total leukocyte count in
the peritoneal cavity (Fig. 7B), IL-6 and IL-1β blood plas-
ma levels (Fig. 7C), and neutrophile infiltration of the liver
as measured by myeloperoxidase (MPO) activity (Fig.
7D) at 18 h. In another set of experiments, mice survival
was monitored and a significant increase (45% vs 15%)
at the end of the observation period (12 days) was noted
for animals receiving a single i.p. dose of rshCD5 before
zymosan challenge compared to controls (Fig. 7E). Tak-
en together, these results indicate that pre-treatment of
mice with rshCD5 prevents the harmful systemic inflam-
mation induced by zymosan and unveils the therapeutic
potential of rshCD5 for fungal septic shock.

MATERIALS AND METHODS

[0050] Constructions. The generation of expression
constructs for soluble proteins rshCD5 (43), rshCD5.DIII
(5) and rshCD6 (22) has been described elsewhere. The
ectodomains DI and DII of rshCD5 were PCR amplified
by using the subsequent primers: DI forward (SEQ ID
NO 1) and reverse (SEQ ID NO 2). DII forward (SEQ ID
NO 3) and reverse (SEQ ID NO 4). The PCR was re-
stricted with NheI and BamHI and cloned into appropri-
ately digested pCEP-Pu vector. The resulting constructs
were transfected into HEK 293-EBNA cells as previously
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described (44, 45). The expression constructs coding for
the wild-type (pHβ-CD5.WT) and the cytoplasmic tail-
truncated (pHβ-CDS.K384STOP) membrane-bound
forms of CD5 (41) were transiently transfected into HEK
293 cells by using Lipofectamine™ 2000 Reagent (Inv-
itrogen Life Technologies, Paisley, U.K.) according to
manufacturer’s instructions.
[0051] Cells. The CD5- and CD6-negative 2G5 cells
were obtained by cell sorting and further cloning of Jurkat
cells (40) and were cultured in BioWhittaker RPMI 1640
medium (Lonza, Verviers, Belgium) supplemented with
10% FCS (Invitrogen Life Technologies), 100 U/ml pen-
icillin G (Laboratorios ERN, Barcelona, Spain) and 50
mg/ml streptomycin (Laboratorios Normon, Madrid,
Spain) at 37ºC and 5% CO2. The human embryonic kid-
ney HEK 293-EBNA cells constitutively express the Ep-
stein-Barr viral protein EBNA-1, allowing episomal repli-
cation of the pCEP-Pu vector, were a kind gift from Dr.
T. Sasaki and Dr. Timpl (Max Planck Institute for Bio-
chemistry, Martinsried, Germany). These cells were
grown in DMEM/F12 supplemented with 10% FCS, 100
U/ml penicillin G, 50 mg/ml streptomycin and 250 mg/ml
geneticin (G418, Sigma, St Louis, MO). The HEK 293
cells and HEK 293 stably expressing TLR2 (HEK 293-
TLR2) were a kind gift of Dr. Golenbock (University of
Massachusetts Medical School, Worcester, MA). Puro-
mycin (50 mg/mL; Sigma) was added to culture medium
for selection of stable HEK 293-EBNA/pCEP-Pu and
HEK 293-TLR2 tranfectants.
[0052] Expression, affinity purification, and bi-
otin-labelling of recombinant proteins. All the recom-
binant soluble human proteins rshCD5, rshCD6,
rshCD5.DI, rshCD5.DII and rshCD5.DIII were expressed
using the episomal expression system pCEP-Pu/HEK
293-EBNA. The rshCD5 and rshCD6 proteins were pu-
rified from culture supernatants by affinity chromatogra-
phy with specific antibodies (22, 43). The individual ec-
todomains of rshCD5 encompassed amino acids R1-
L113 (DI), A135-F271 (DII) and F271-D369 (DIII) from
the mature protein, and were used as unfractionated se-
rum-free culture supernatants. Protein biotinylation was
performed with EZ-Link PEO-maleimide-activated biotin
(Pierce/Perbo Science, Cheshire, U.K.) following the
manufacturer’s instructions.
[0053] Bacterial and fungal binding studies. The
bacterial (S.aureus and E.coli) and fungal (C. albicans
and C. neoformans) strains used in this study are clinical
isolates characterized by the Department of Microbiology
of the Hospital Clinic of Barcelona using standard bio-
chemical procedures. The fungal strain S. pombe was
kindly provided for the Department of Cell Biology and
Pathology of the University of Barcelona. Bacteria or fun-
gi were grown overnight in Luria Bertoni broth (LB) at
30-37ºC with aeration and then harvested by centrifuga-
tion at 3.500xg for 10 min. Bacterial or fungal pellets were
resuspended in TBS (20 mM Tris-HCl, pH 7.5, 150 mM
NaCl) to a final density of 1010 bacteria or 108 fungi per
ml. Quantification was done by plating bacteria/fungi di-

lutions on agar. Binding of recombinant soluble proteins
(rshCD5, rshCD6) was analyzed as previously described
(14).
[0054] For competition assays 15 mg of rshCD5 were
pre-incubated with different concentrations of zymosan
purified from S. cerevisiae (Sgma), β-1-3-glucan from Eu-
glena gracilis (Sigma), glucan from S. cerevisiae (Sigma)
and β-D-glucan from barley, (Sigma) or mannan from S.
cerevisiae (Sigma), for 1h at 4ºC, before incubation with
bacterial or fungal suspensions. The fungal binding stud-
ies with the rshCD5 ectodomains DI, DII and DIII, where
performed by incubating 108 fungi with 1 ml of respective
culture supernatants overnight at 4ºC under rotation. The
unbound protein was assessed by 10% TCA precipita-
tion. These samples and the bound protein samples were
solubilised with Laemmli’s sample buffer, electro-
phoresed in SDS-PAGE and analyzed by western blot
with a rabbit anti-CD5 polyclonal antiserum produced in
our laboratory plus a HRP-labelled sheep anti-rabbit Ig
antiserum (DAKO, Carpinteria, CA).
[0055] ELISA assays. 96-well microtiter plates (Nunc,
Roskilde, Denmark) were coated overnight at 4ºC with
20 mg of LPS (purified from E.coli 055:B5, Sigma),
Lipoteichoic acid (LTA; Sigma), Peptidoglycan (PGN;
Sigma) or Zymosan (ZYM; Sigma) in coating buffer (100
mM NaHCO3, pH 9.5). Plates were blocked for 1h at room
temperature (RT) with PBS containing 3% BSA (Sigma).
Different concentrations of biotin-labeled BSA, rshCD5
or rshCD6 were then added to the wells and incubated
for 2 h at RT. Bound protein was detected by the addition
of 1:2000 dilution of HRP-labeled SAv (Roche Diagnos-
tics GmbH, Mannheim, Germany) for 1 h at RT. Between
each incubation step, unbound protein was washed off
three times with PBS 0,01% Tween-20. The ELISA was
developed by adding 3,3’,5,5’-tetramethylbenzidine liq-
uid substrate (TMB; Sigma), and the absorbance was
read at 450 nm.
[0056] Competition ELISA assays were performed as
above except that 2 mg of biotin-labeled rshCD5 or
rshCD6 were pre-incubated with different concentrations
of zymosan, β-D-glucan or mannan, for 1h at 4ºC, before
its addition to zymosan-coated plates.
[0057] ELISA for IL-6 and IL-1β serum levels determi-
nation was performed according to the manufacturer’s
protocols (R&D Systems, Minneapolis, MN).
[0058] Fungal aggregation assays. Fluores-
cence-labeling of different fungal strains was done by
incubation with 100 mM FITC for 1 h at room temperature
(RT). The cells were harvested by centrifugation at
3.000xg for 5 min and after several washes in PBS to
remove unbound FITC, fungi were resuspended in 300
ml PBS. Five or 10 mg rshCD5 or rshCD6 were added
and incubated overnight at 4ºC under gentle orbital ro-
tation. For competition purposes 10 mg of rshCD5 or
rshCD6 were pre-incubated for 1 h at 4ºC with 20 mg of
zymosan, β-D-glucan or mannan. Ten ml of the suspen-
sion were transferred onto glass slides, and visualized
in a fluorescence microscope (Leica Microsystems, Man-
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nheim, Germany). The images were analyzed with Pho-
toshop 7.0 (Adobe Systems, San Jose, CA)
[0059] Flow cytometry analysis. Binding of zymosan
to 2G5 or 2G5-CD5.WT cells was performed by incubat-
ing 2x105 cells with different amounts of FITC-labeled
zymosan from S. cerevisiae (Sigma) in blocking buffer
(PBS, 10% human AB serum, 2% FCS and 0.02% sodi-
um azide). After 1 h incubation at 4ºC, cells were washed
with PBS, 2% FCS and 0.02% sodium azide and ana-
lyzed on a FACScan (Becton Dickinson, Mountain View,
CA). The competition assays were performed by incu-
bating 2G5-CD5.WT cells with 20 mg of FITC-labeled zy-
mosan in the presence of different amounts (from 1 to
30 mg) of unlabeled zymosan, β-D-glucan or mannan.
[0060] IL-8 cytokine release assays. HEK 293 cells
and HEK 293 stable expressing TLR2 were transfected
with pHβ-CD5.WT or pHβ-CD5.H418STOP by using Lipo-
fectamine™ 2000 Reagent (Invitrogen) according to
manufacturer’s instructions. Twenty-four hour post-
transfection the media was changed to growth medium
(see above). The protein expression was assessed by
SDS-PAGE and western blot with a rabbit polyclonal anti-
CD5 antiserum and developed by chemiluminiscence
with a HRP-labeled sheep anti-rabbit antiserum (DAKO).
Transfected cells were pulsed with 20 mg/ml of zymosan
for 24 h and supernatant samples (100 ml) were collected
and assayed for IL-8 by ELISA (BD OptEIA™, Human
IL-8 ELISA Set, BD Biosciencies, San Diego, CA) follow-
ing the manufacturer’s instructions.
[0061] MAP kinase assays. For stimulation purposes,
2x107 2G5, 2G5-CD5.WT or 2G5-CD5.H418STOP cells
were starved for 24h in RPMI1640 medium without FCS.
Next, cells were suspended in 300 ml of RPMI1640 me-
dium for 10 min at 37ºC and stimulated with 40 mg/ml of
zymosan during 0, 5, 15 or 30 min at 37ºC. Cells were
disrupted in lysis buffer (50 mM Tris-HCl, pH 7.6, 50 mM
NaCl, 1mM EDTA and 0.1 %Triton X-100 containing 0.5
mg/ml aprotinin, 10 mg/ml leupeptin and 1mM PMSF).
The protein content in the cell extract was measured by
the method of Bradford (Bio-Rad Laboratories, Inc. Her-
cules, CA), and 20-30 mg of protein samples were ana-
lyzed by SDS-PAGE and transferred onto nitrocellulose
membranes (Millipore, Bedfore, MA). The sheets were
incubated with TBS-T (20 mM Tris-HCl, pH 7.5, 150 mM
NaCl, 0.05% Tween-20) containing 5% non-fat milk pow-
der for 1h at RT and then probed overnight at 4ºC in
shaking with rabbit polyclonal anti-pERK1/2 (sc-101760,
1:1000 dilution; Santa Cruz Biotechnology, Santa Cruz,
CA), mouse monoclonal anti-pMEK (sc-81503, 1:1000
dilution, Santa Cruz), or rabbit polyclonal anti-cdk4 (sc-
260, 1:200 dilution; Santa Cruz) antibodies. After wash-
ing three times with TBS-T, the membrane was incubated
with the corresponding HRP-labeled sheep polyclonal
anti-mouse or anti-rabbit Ig antisera (1:2000 dilution; DA-
KO) for 45 min at RT. They were washed three times with
TBS-T, and once with TBS and visualized by enhanced
chemiluminescence with Super Signal West Dura Ex-
tended Duration Substrate (Pierce) and exposure to X-

OMAT films (Kodak, Rochester, NY). Zymosan-in-
duced septic shock-like syndrome. Male CD1 mice
weighting 20-22 g (Charles River, Milan, Italy) were in-
jected i.p. with zymosan (500 mg/kg) in 250 ml of sterile
saline solution (46). A single i.p. dose of 25 mg of either
rshCD5 or BSA was given 1h prior to the zymosan chal-
lenge. A third group of mice received the same volume
of sterile saline solution with a previous administration of
25 mg of BSA. 18 h after the zymosan challenge the clin-
ical severity of systemic toxicity was scored on a subjec-
tive scale ranging from 0 to 3 where 0 = absence, 1 =
mild, 2 = moderate, 3 = serious. The ranging scale was
used for each toxic sign observed in the mice (lethargy,
diarrhea, ruffled fur, and conjunctivitis). Values of each
toxic sign of each group were added giving a final score.
[0062] For the assessment of total leukocyte count in
the peritoneum, 5 ml of PBS were injected into the ab-
dominal cavity through an incision in the linea alba, and
the same volume recovered after a peritoneal massage
of 10 seconds. Measurements were done with an auto-
matic cell counter (Micros 60, ABX Diagnostics, Montpel-
lier, France). Liver samples were frozen in liquid nitrogen
until used for assessment of mieloperoxidase activity
(MPO) as previously described (47).
[0063] The mortality of each group was monitored dur-
ing a period 12 days and expressed as percentage of
survival mice. The experimental procedure was ap-
proved by the ethics committee of the University of Bar-
celona and performed in accordance with institutional an-
imal care guidelines that comply with regulations in Spain
(RD 1201/2005), Europe (86/609) and the National Insti-
tutes of Health’s Guide for the Care and Use of Labora-
tory Animals.
[0064] Statistical analyses. Results are presented as
mean values 6 SEM. Unpaired t tests were used for sta-
tistical significance determination purposes. Survival
was analysed by means of a logrank test. A p-value <
0.05 was considered as statistically significant.
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<170> PatentIn version 3.4

<210> 1
<211> 30
<212> DNA
<213> Homo sapiens

<220>
<223> Sense primer rshCD5.DI

<400> 1
ggacggctag cacggctcag ctggtatgac 30

<210> 2
<211> 29
<212> DNA
<213> Homo sapiens

<220>
<223> Antisense primer rshCD5.DI

<400> 2
gtggatccta atcctggcat gtgacaaac 29

<210> 3
<211> 29
<212> DNA
<213> Homo sapiens

<220>
<223> Sense primer rshCD5.DII

<400> 3
ggacggctag ctgctcctcc caggctgca 29

<210> 4
<211> 28
<212> DNA
<213> Homo sapiens

<220>
<223> Antisense primer rshCD5.DII

<400> 4
gtgatcctag aaacctgagc aaaggagg 28

Claims

1. Soluble ectodomain of human CD5 for use in a meth-
od of prevention and/or treatment of fungal infection
and/or fungal sepsis and/or any inflammatory disor-
der triggered by fungal components.

2. Soluble ectodomain of human CD5 for the use ac-
cording to claim 1 wherein the infection and/or sepsis
and/or the inflammatory disorder is caused by Can-
dida albicans or Criptococcus neoformans.

3. A pharmaceutical composition comprising the solu-
ble ectodomain of human CD5 and at least a phar-
maceutical excipient for use in a method of preven-
tion and/or treatment of fungal infection and/or fungal
sepsis and/or any inflammatory disorder triggered
by fungal components.

4. The pharmaceutical composition for the use accord-
ing to claim 3 , wherein the excipient is selected from
sucrose and glycerol.

5. The pharmaceutical composition for the use accord-
ing to claim 3 , wherein the compositon is in inject-
able form.

6. The pharmaceutical composition for the use accord-
ing to any of claims 3 to 5 wherein the infection and/or
sepsis and/or the inflammatory disorder is caused
by Candida albicans or Criptococcus neoformans.

Patentansprüche

1. Lösliche Ektodomäne von humanem CD5 zur Ver-
wendung in einem Verfahren zur Prävention und/
oder Behandlung einer Pilzinfektion und/oder Pilz-
sepsis und/oder irgendeiner entzündlichen Erkran-
kung, die durch Pilzkomponenten ausgelöst wird.

2. Lösliche Ektodomäne von humanem CD5 zur Ver-
wendung gemäss Anspruch 1, wobei die Infektion
und/oder Sepsis und/oder entzündliche Erkrankung
durch Candida albicans oder Criptococcus neoform-
ans verursacht wird.

3. Pharmazeutische Zusammensetzung, umfassend
die lösliche Ektodomäne von humanem CD5 und
mindestens einen pharmazeutischen Hilfsstoff zur
Verwendung in einem Verfahren zur Prävention und/
oder Behandlung einer Pilzinfektionen und/oder
Pilzsepsis und/oder irgendeiner entzündlichen Er-
krankung, die durch Pilzkomponenten ausgelöst
wird.

4. Pharmazeutische Zusammensetzung zur Verwen-
dung gemäss Anspruch 3, wobei der Hilfsstoff aus
Saccharose und Glycerin ausgewählt ist.

5. Pharmazeutische Zusammensetzung zur Verwen-
dung gemäss Anspruch 3, wobei die Zusammenset-
zung in injizierbarer Form vorliegt.

6. Pharmazeutische Zusammensetzung zur Verwen-
dung gemäss einem der Ansprüche 3 bis 5, wobei
die Infektion und/oder Sepsis und/oder entzündliche
Erkrankung durch Candida albicans oder Criptococ-
cus neoformans verursacht wird.
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Revendications

1. Ectodomaine soluble du CD5 humain à utiliser dans
un procédé de prévention et/ou de traitement de l’in-
fection fongique et/ou de la septicémie fongique
et/ou de tout trouble inflammatoire provoqué par des
composants fongiques.

2. Ectodomaine soluble du CD5 humain à utiliser selon
la revendication 1, dans lequel l’infection et/ou la
septicémie et/ou le trouble inflammatoire sont pro-
voqués par Candida albicans ou Criptococcus neo-
formans.

3. Composition pharmaceutique comprenant l’ectodo-
maine soluble du CD5 humain et au moins un exci-
pient pharmaceutique à utiliser dans un procédé de
prévention et/ou de traitement de l’infection fongique
et/ou de la septicémie fongique et/ou de tout trouble
inflammatoire provoqué par des composants fongi-
ques.

4. Composition pharmaceutique à utiliser selon la re-
vendication 3, dans laquelle l’excipient est choisi par-
mi le saccharose et le glycérol.

5. Composition pharmaceutique à utiliser selon la re-
vendication 3, dans laquelle la composition est sous
forme injectable.

6. Composition pharmaceutique à utiliser selon l’une
des revendications 3 à 5, dans laquelle l’infection
et/ou la septicémie et/ou le trouble inflammatoire
sont provoqués par Candida albicans ou Criptococ-
cus neoformans.
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