New advances in the development of a vaccine
against Paracoccidioides spp.
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Why we should study different tools

for treatment of systemic mycoses?

#1,T bilhGes de pessoas - Infecgdes flngicas
»1-2 milhdes de pessoas - | nfeccdes flingicas invasivas

»Altas taxas de mortalidade

Table 1. Statistics of the 10 most significant invasive fungal infections,

Estimated life-threatening infections/ Mortality rates (% in infected

Disease (most common species) Location year at that location’ populaions)®
Opportunistic invasive mycoses
Aspergilloss (Aspergillus fumigatus) Worldwide >200,000 30-9
Candidiasis (Candida albicans) Worldwide 400000 4-15
Cryptococcosis (Cryptococcus neoforman) Worldwide >1000000 2-X
Mucormycosis (Rhizopus oryzae) Worldwide >10000 -9
Pneumocystis (Peumocysti jirovedil Worldwide >400000 2-80
Endemic dimorphic mycoses*’
Blastomycosis (Blastomyces dermatiticis) ~ Midwestern and Atantic ~3000 <2-68
United States
Coccidioidomycosis (Coccidioides immitis) ~ Southwestem United States ~25000 <I-10
Histoplasmasis (Histoplosma capsulatum) — Midwestern United States ~55,000 2-50
Paracoccidioidomycosis (Paracoccidioides Brazil ~4000 527
brasiiensis)
Peniciliosis (Penicilium marneffe) Southeast Asia >8000 275

*Most of these figures are estimates based on avalable data, and the logic behind these estimates can be found in the text and in the Supplementary Materials.  "Endemic dimorphic
MYCOses Can occur at many s throughout the world, However, data for most of those locations are severely limitad, For these mycoses, e have estimated the infectons per year and the

mortality at a specific location, where the most data are available

Brown etal. Sci Transl Med 4, 165n13, 2012.




The infective particles “conidia” are produced by the mold, which one to be inhaled reach the alveoli

of the susceptibel host, There its have the capacity to transform into the yeast (pathogenic phase).

Transformation capacity in those fungus made them pathogenic agents

able to produce deep mycoses.
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Treatment for dimorphic fungal

pathogens

-Polyenes
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Essential oils/ Natural products

Vaccine/Immunotherapy???
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Table 1. In vitro antifungal MICs for dimorphic fungal pathogens.

MIC range (ng/mL)
Drug class Antifungal Histoplasma Blastomyces Paracoccidioides Coccidioides
Polyenes Amphotericin B Y: <0.03-2.0 Y:<0.03-2.0 Y: 0.06-2.0 Y:0.25-2.0
M: 0.26-2.5 M: M: M: 0.03-0.50
Imidazoles Ketoconazole Y: Y: <0.01-0.25 Y: <0.01-0.03 Y:
M:0.17 M:0.1-0.4 M: M: 0.03-0.16
Triazoles Fluconazole Y:0.25-8.0 Y: 0.06-32 Y: 0.13-0.50 Y:
M: 2.0-32 M: 0.06-32 M: M: 2.0-64
Itraconazole Y: <0.01-0.5 Y:<0.01-0.13 Y: <0.01-0.06 Y: <0.03-0.50
M: 0.03-1.0 M: 0.03-4 M: M: 0.03-1.0
Voriconazole Y: 0.03-0.50 Y:<0.03-0.25 Y: Y: <0.03-2.0
M: <0.01-2.0 M: 0.06-2.0 M: M: 0.03-1.0
Posaconazole Y: <0.01-0.50 Y: <0.02-0.06 Y: Y:
M: 0.02-2.0 M: <0.02-2.0 M: M: 0.06-1.0
Echinocandins Micafungin Y: >64 Y: 32-64 Y: >64 Y:
M: 0.03-0.06 M: <0.01-0.03 M: 4-16 M: 0.02
Caspofungin Y: 8-32° Y: Y: Y:
M: 0.02-4.0 M: 0.5-8.0 M: M: 8-64




Why develope a vaccine against

Paracoccidioides spp.?

Mem inst Oswalda Cruz, Rio de Janeiro, Vol. 104(3): 513521, May 2009 513

Mortality due to systemic mycoses as a primary cause of death or in

TABLEI association with AIDS in Brazil: a review from 1996 to 2006
Number and frequency of deaths per systemic myeosis (3C - ICD - 10). Brazil, annual average, 1996-2006° Marl Pradol, Marcello Barbosa da Slvr, Ry Larent iz R Travassos’, Carlos P Taborda™
Annual average Annual average Annual average Annual average ”

1996-1998 1999-2001 2002-2004 20052006
Systemic mycosis (ICD-10) n % n % n % I %
Blastomycosis + Paracoccidioidomyeosis 171 539 173 553 175 509 148 446
Cryptococcosis 78 245 76 243 81 235 89 268
Candidiasis 30 122 36 115 51 149 54 16.3
Histoplasmosis 15 48 10 3.2 12 36 19 5.6
Aspergillosis 2 3.8 13 41 18 5.3 17 50
Zygomycosis 2 0.5 4 1.3 4 L3 3 0.9
Coccidioidomycosis 1 0.3 1 0.3 2 0.6 3 0.8
Total 3171000 3121000 345 1000 331 1000

a: preliminary data for 2006.

TABLE VIII

Number and frequency of mentions to systemic mycoses in deaths with underlying cause of AIDS in Brazil from 1996-20062

Mention (3C - ICD - 10) n % Number per 1.000 deaths of AIDS
B45 Cryptococcosis 3001 50.9 23.89
B37 Candidiasis 1780 302 417
B39 Histoplasmosis 594 10.1 473
B44 Aspergillosis 427 7.2 3.40
B40 e B41 (Blastomycosis/Paracoceidioidomyeosis) 84 1.4 0.67
B38 Coccidioidomycosis 11 0.2 0.09
B46 Zygomicosis 1 0.0 0.01
Total (systemic mycoses) 5.898 100.0 46.95

a: preliminary data for 2006. Obits by AIDS as basic cause of death (Cod B20-24 - Chapter I - same infectious and parasitic disease
- ICD - 10). Mention to systemic mycosis anywhere in part I or IT of obit declaration with AIDS as the basic cause of death.



Paracoccidioidomycosis
Paracoccidioides spp. (P. brasiliensis and P. lutzii)
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Phylogenetic Analysis
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Vaccine against fungal infection

Table 1

A list of fungal vaccine candidates.

Fungus Candidate Subunit/whole Immunity Model Reference
Aspergillus Asp 16 f Recombinant/subunit Th1 Murine [45]
Aspergillus Asp 3 f Recombinant/subunit Th1 Murine [46]
Aspergillus Pep1p, Gellp, Crf1, glucans Recombinant/subunit Th1 Murine [47]
Aspergillus, Candida Cell wall glucanase, Crf1 Recombinant Th1 Murine [12°°]
Aspergillus, Coccidiodes, Heat-killed Saccharomyces Heat killed-Whole (Th1, Th2, Th17, Murine [48,49]
Cryptococcus, Candida cerevisiae (HKY) Antibodies)?
Blastomyces Attenuated mutant Whole Th1, Th17 Murine
Candida Agglutinin-like sequence Recombinant/subunit Th1, Th17, Antibodies Murine/Simian/  [10,50°]
adhesins (Als1p/Als3p)/ Phase | clinical
rAls3p-N (NDV-3) trial
Candida Hyr1p Recombinant/subunit Antibodies Murine [51]
Candida Secreted aspartyl proteinase Recombinant truncated Antibodies Murine/Phase | [52]
protein, Sap2p PEV-7 clinical trial
Candida Cryptococcus Laminaran Subunit (algal B-glucan Antibodies Murine [63,54]
based)
Candida Mannan linked to human Subunit (Candida mannan) Th1/Antibodies Rabbit [55]
serum albumin
Candida Live-attenuated Genetically engineered T cells Murine [56]
Candida Fba peptide Subunit Antibodies Murine [57]
Coccidiodes Attenuated mutant Whole Th1, Th17, Th2? Murine [8]
Coccidiodes T-cell epitopes Recombinant Th1, Th17, Th2? Murine [19°,58]
Antigen 2/proline rich Simian
Ag (Ag2/PRA)
Cryptococcus Glucuronoxylomannann Subunit Antibodies? Murine [59]
(GXM) capsule
Galactoxylomannan-protein
Cryptococcus Peptide Mimotopes of GXM  Subunit/Recombinant Antibodies Murine [60]
capsule (P13)-linked to
Tetanus or Diphtheria toxoid
Cryptococcus CneF (culture filtrate Ags), Subunit/Recombinant Th1, Antibodies Murine [61]
Mannoprotein
Histoplasma Live, heat-killed Whole Th1, Th17 Murine [2,6°°]
Histoplasma Cell wall membrane Subunit Th1 Murine [17,62]
fractions/HSP
Paracoccidioides rPb27 Recombinant Antibodies Murine [21]
Paracoccidiodes HSP60 Recombinant Th1 Murine [22]
Paracoccidiodes P10 (peptide) Subunit Th1 Murine [20]
Pneumocystis 55 kDa DNA/p-55 Recombinant Partial, Antibodies? Murine [15,16]
Pneumocystis Kexin Recombinant/subunit Antibodies, CD8" T cells Murine [14]

" Under study in human clinical trials.

orsiinble culine d wemrasEacedved com

ScienceDirect

[Current Opinion in
o Immunology
ELSEVIER
Vaccine immunity against fungal infections
Som G Nanjappa® and Bruce S Kiein***



Paracoccidioidomycosis — gp43

- Mapping of gp43: T cells from mice with different H-2: T
epitope = P10 peptide (Taborda et al, 1998)
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- Immunization of mice with gp43 or P10 conferred protection
against experimental paracoccidioidomycosis (Taborda et al.,
1998; Travassos et al., 2004)
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FIG. 2. Protocol 2 (treatment started 30 days after infection). CFU in organs from mice infected intratracheally with 3 x 10° yeast cells and
subjected to antifungal treatment combined or not with P10 immunization were determined. Mice were sacrificed after 60 () and 120 (M) days
of infection. Control mice were inoculated with phosphate-buffered saline, adjuvant-treated control mice were inoculated with CFA or IFA, and
P10-treated mice were immunized with peptide. All groups of mice were infected with the same number of yeast cells. Experiments were carried
out in triplicate. Each bar represents the average counts and standard deviations in organs from 5 to 10 animals in each group. L, lung; 5, spleen;
V., liver. =, significant differences between the combined treatment and both P10 vaccine alone and drug treatment alone (P < 0.03).
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Fig. 2. Colony forming units from organs of infected mice. Colony forming units (CFU) from lungs (L), spleen (5) and liver (V) of Balh/c mice infected
intratracheally with 3 x 10° yeast cells of P. brasifiensis Pb18 (non-anergic) or infected and treated with dexamethasone (anergic). Groups of anergic animals were
also submitted to P10 immunization (P1O), itraconazole (Itra) or sulfamethoxazole/timethoprim (SMT/TMP) treatment, or the combined P10 immunization and
chemotherapy (itraconazole + P10 and SMT/TMP + P10, Bars represent the CFU means and standard deviations from organs of five to 10 animals in each group.
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Immunization with P10 Peptide I ncreases Specific |mmunity
and Protects Immunosuppressed BALB/c Mice Infected
with Virulent Yeasts of Paracoccidioides brasiliensis
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Survival curve of anergic BALB/c infected it with 3x105 cells of Pb 18 during a period of 200 days.
There were significant differences between groups of animals immunized with P1o and non-
immunized. Values are significant at p <0.0001



Ly-6G/Ly-6C

Non-immunized

Immunized with P10

expressed at varying levels on granulocytes,
macrophages, myeloid-derived dendritic cells, natural killer
cells, microglia, and B-1 B lymphocytes.

recognizes granulocytes (neutrophils and eosinophils)
and monocytes

CD11b+, Ly-6G/Ly-6C+ and L3T4+ cells in the lung tissues from
immunosuppressed and infected BALB/c mice. Tissue sections
were obtained 60 days after infection with 3x105 yeast cells of P.
brasiliensis. (A) CD11b+ cells in lung tissue of control group and
immunized mice with P1o. (B) Ly-6G/Ly-6C+ cells in lung tissue of
control group and immunized mice with P1o. (C) L3T4+ cells in
lung tissue of control group and immunized mice with Pio.
Diaminobenzidine (DAB) was used as the peroxidase substrate to
generate a brown-staining signal and the sections were
counterstained with Mayer hematoxylin. Magnification, X 200.

recognizes lymphocytes

Julian E. Munoz Henao et
al., 2014 Mycopathologia



Evaluation of pulmonary fibrosis in the lungs of immunosuppressed BALB/c mice
infected with 3 x 10° yeast cells the P. brasiliensis 60 days post-infection. (A, C)
Untreated group. (B, D) Immunized with P10 peptide group. (A, B) Masson's Trichrome
staining to detect the fibers of collagen type I and (C, D) Gomori’s silver reticulin

staining to detect collagen type III fibers. Magnification 100X, Julian E MUﬁOZ Henao et

al., 2014 Mycopathologia



P1o x P. brasiliensis

Prophylactic and Therapeutic
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Poly(lactic acid-glycolic acid) nanoparticles markedly
improve immunological protection provided by
peptide P10 against murine paracoccidioidomycosis

André C Amaral®®, Alexandre F Marques®™, Julidan E Munoz?, Anameélia L Boccat,
Andreza R Simioni*, Antonio € Tedesco?, Paulo C Morais®, Luiz R Travassos®, Carlos I Taborda?®

and Maria Sueli S Felipe!

P10 entrapped within PLGA for mycesis treatment
4 AC Amaral et al
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Figure 1 Fungal burden recovery assessed by colony-forming units [CFU (g-lung-tissuey '] in mice infected with B brasiliensis Pb18 and
subjected to a combined therapy of sulfamethoxazole/trimethoprim (Sulfa + Trim; 15 mg-kg™ and 3 mg-kg' respectively) and either
20 pg-50 uL=" P10 peptide solubilized in Freund's adjuvant {‘free”) or P10 peptide (1, 5 or 10 pg-50 ul™") entrapped within PLGA. Each bar
represents the average CFU (g-tissue)" with standard deviations. After 30 days of treatment, 1 ug-50 pl™" of P10-PLCA/Sulfa + Trim vielded the
best response (lowest fungal CFU recovery) of all groups (+P < 0.05). After 20 days of treatment, no significant differences were found between
the responses of the ‘free’ P10 (20 pg-50 pl™") and the P10-PLGA (510 pg-50 pl-")-treated groups (marked with #). At day 20, a significantly
lower number of fungal cells were recovered from mice treated with 1 pg-50 pl=' P10-PLGA compared with the PLGA alone treated group

(*P = 0.05). PLGA, poly(lactic acid-glycolic acid).



Cationic Lipid/P10 complex
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paracoccidioidomycosis after immunization with the
P10 peptide
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FIGURE 1 | Colony forming units (CFU) from lungs of BALB/c mice
infected intratracheally with 3 = 10° yeast cells of P18 and
immunized at 30, 37, and 44 days after infection with the different
adjuvants with or withowt P10. Animals were secrificed after 60 days of
nfection. Control animals were infected by not immunized (IFN]. The
adpuvants used were: aluminum hydroxide alone (ALY or with P10 (AP0,
FiiC flagalin alone (FLA) or with P10 (FP10), complete Freund’s adjuvanit
alone [CFA] or with P10 (CF10), and cationic lipid alone [CLI) or with P10
{CP10). Significant difference *p « 0.05, **p « 0,01
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Therapeutic DNA Vaccine Encoding Peptide P10 against
Experimental Paracoccidioidomycosis

Glauce M. G. Rittner’, Julian E. Munoz', Alexandre F. Marques', Joshua D. Nosanchuk?, Carlos P.
Taborda'?, Luiz R. Travassos**
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Figure: Therapeutic treatment of experimental PCM. Gene therapy started 30 days after infection and mice were sacrificed 5 months after
infection. Immunizations were done every month during three months. CFUs were counted in lungs of B10.A mice infected intratracheally with 3
x10° yeast cells and subjected to vaccine of vectors containing the insert P10 (pP10) or IL-12 (pIL-12). Control mice were inoculated with PBS
and vaccinated with vector without insert. Each bar represents the average counts and standard deviations of CFU in lungs from 5 to 10 animals
in each group. Experiments were carried out in triplicate. *, significant difference between the vector with insert and vector without P10 or IL-12

insert (p < 0.05).



Generation of memory and regulatory T Cells in BALB/c mice immunized with plasmid DNA encoding
the P10 peptide of Paracoccidioides brasiliensis
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Original article
DNA vaccine encoding peptide P10 against experimental
paracoccidioidomycosis induces long-term protection in presence of
regulatory T cells

Juliana de Amorim *, Adriana Magalhdes *, Julidn Esteban Mufioz *, Glauce M.G. Rittner *,

Joshua D. Nosanchuk ®*, Luiz R. Travassos ¢, Carlos P. Taborda “* 5_
9 # *k
. *k ‘%0 4 l
= 44 o
3 X .
o © 3
O 3 L
+
N = # g .
a | * *x ]
O 2 Fkk 3 2 .
- -
i Il ﬂlﬂﬂ S I
T s : A ] o H '
> ©
NV o S \99

Days post infection i i
ys posti ! Days post infection

Figure - Percentage of pulmonary lymphocytes with memory or regulatory phenotype
(CD4+CD44" or CD4* Foxp3*, respectively) of mice immunized with the plasmid DNA encoding
the P10 peptide and challenged - pP10 (black bars), mice immunized with the empty vector and
challenged - pcDNA3 (light gray bars) and mice not immunized and infected with P. brasiliensis
(dark gray bars). Age-matched controls not immunized and not infected are shown in white
bars.
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Prophylactic and Therapeutic Vaccination Using Dendritic Cells
Primed with Peptide 10 Derived from the 43-Kilodalton Glycoprotein

of Paracoccidioides brasiliensis
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FIG 2 Lung CFU: therapeutic protocol. The results are from two independent
experiments. Each group from each experiment (n = 5) was infected it with
3 M 10% yeast cells. After 30 days. groups of mice received either nonprimed
dendritic cells (DWCs) or P10-primed DCs via either an intravenous (IV) or
subcuataneous (SC) route. A second identical immunization was administered
7 days later. The control group (C+) was not treated. Mice were sacrificed at
day 45 after infection. #, significant difference (F < (.05} compared with the

control and unprimed DCs.
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FIG 3 Lung CFU: prophylactic protocol. The results are from two indepen-
dent experiments. The groups of treated mice (n = 5 per experiment ) received
either unprimed dendritic cells (D)) or P10-primed DCs via either intrave-
nous ([V) or suboataneous (5C) route 24 h before the mice were infected it
with 3 > 10° yeast cells. The control (C+ ) group received PB5 1 day prior to
infection. Mice were sacrificed 30 days after infection. *, significant difference
(P <2 0.001) compared with the control.




Histopathology of lung from group of 30 day-therapeutic protocol

Histopathology of lung samples from group of 30 day-therapeutic protocol. Animals were
infected and 30 days after, received two doses of the vaccine with an interval of seven days.
Mice were sacrificed seven days after the second dose. A. infected and untreated; B. received
unprimed DCs; C. received P10-primed DCs by the intravenous route and D. the same as C by the

subcutaneous route (400X magnification).
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Figure 5 - Scintilographic image obtained in a Gamma-Camara. (1) Image acquired 30
min post-injection (p.i.); (2) at 60 min p.i.; and (3) at 120 min p.i.

Table 1 — Biodistribution of the radiolabeled peptide in healthy mice

Jrgan/Time 5 min 30 min 1h 2h 4h 6h
Heart 267+091 074+037 0374018 0.18+0.09 0.11+0.01 0.11+0.02
Lungs 12.07+£2.02 4.81+290 550+285 343+288 1.17+0.27 1.05+0.19

Spleen 209+029 280+223 395+250 207+1.84 321+251 3.58+0.49
Stomach 414+£159 3.13+048 1.72+057 1.68+055 1.10+0.26 0.97+0.42
Pancreas 1.72+034 085+047 042%2024 020+0.08 012+0.02 0.11%0.03

Brain 0.27+0.08 0.11+0.05 0.05+0.03 0.03+0.02 0.02+0.00 0.03+0.01

Data are expressed as means = SD (n = 5). The radioactivity in the stomach was
evaluated after completely removing the luminal contents.
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GP43 (45-59) IGGWLLLEPWISPS V -NH,
GP43 (94-108) TEDDFKNIAAAGLNHV-NH,
GP43 (106-120) LNHVRIPIGYWAVNP-NH,
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FIG. 3. Lung CFU from mice infected i.t. with 3 » 107 yeast cells and treated with MAbs against gp43 (3E, 10D, 17D, 19G, 21F, and 32H) 24 h
prior to infection. Mice were sacrificed after 15 (black bars) or 30 (gray bars) days of infection. Contral mice were infected and received PBS
(infected only) or an irrelevant MAb (A4). Each bar represents the average count of fungi in the lung, and error bars indicate SD. =, significant
difference (P < 0.05, determined by analysis of variance and Tukey's honestly significant difference test) relative to the PBS contral.



Determination of Epitope Reactivity
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FIG. 7. Reactivity of peptides NHVRIPIGY WAV(R-CONH,),
- R-COOH), and P10 (OTLAIAHTLAIRYAN) with MAb 3E by
ELISA. Microtiter plates were sensitized with 100 ng of each peptide,
and the reaction was developed with MAb 3E. The diamond symbol
mdicates the background measurement with buffer alone, and the
square symbol corresponds to the reactivity of the peptides against the
irrelevant antibody.
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Production of antibodies against glycolipids of

Paracoccidioides brasiliensis
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FIGURE 3 | (A) Colony forming units (CFU) in the lungs from BALB/c mice
that received 1 mg of polyclonal antibodies against acidic glycolipids and

1 mg anti-BSA polyclonal antibodies (control) 24 h before infection with Pb18
and sacrificed after 15 and 30 days (prophylactic protocol). Significant values
comparing the lungs of treated and control groups. *p < 0.05, **p < 0.01.
(B) Representative lung sections: Prophylactic protocol. 24 h prior to infection,
mice received polyclonal antibodies to acidic GSLs. Histopathological
sections of murine lungs 15 (A1, A2) and 30 (B1, B2) days after i.t. infection.
(A1, B1) Lungs from control mice; (A2, B2) Histopathological sections after i.t.
infection. Photographs of sections were taken at 100x magnification.

A
200000 Il Control
[] Treated
=3
2 150000
K
-
[=2]
5 100000
-
S
>
S 50000 wx
w xx
o
0 .
45d 60d
B
AL | ,.) R az.

e soum. <2

B1 | B2

FIGURE 4 | (A) Colony forming units (CFU) in the lungs from BALB/c mice
that received 1 mg of polyclonal antibodies against acidic glycolipids and

1 mg anti- BSA polyclonal antibodies (control) 30 days after infection with
Pb18 and sacrificed after 45 and 60 days (therapeutic protocol). Significant
values comparing the lungs of treated and control groups. **p < 0.01,

***p < 0.0001. (B) Representative lung sections: therapeutic protocol. 3 days
after i.t. infection, mice received polyclonal antibodies to acidic GSLs. Controls
received polyclonal antibodies to BSA. Representative histopathological
sections 45 days after i.t. infection: (A1) Lung from control mouse; (A2) Lung
from treated mouse. After 60 days of i.t. infection: (B1) Control; (B2) Treated.
Photographs of sections were taken at 100x magnification.
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Paracoccidioides lutzii
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New strategies for vaccine development

against P. lutzii
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Electrophoresis of exoantigen from different
isolates of P. lutzii
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Western blot

serum from infected mice
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sequencing by
Mass spectromete

26kDalP

sequencing by

Mass spectromete

sequencing by
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Uni Prot Code Protein Mass ( KDa)
PADG_01945 PB18 GTP binding Sey1l 98
Uni Prot Code Protein Mass ( Kda)
PADG_01752 PB18 conserved hypotetical protein 33
Uni Prot Code Protein Mass ( Kda)
PABG_05309 PBO3 SelenoCysteine Lyase 53
PABG_00384 PB03 Beta Chimaerin 124

Western Blot of antigen from cell wall extraction (A) 7 days, (B) 15 days and (C) exoantigen. PBo1 was cultivated in Fava Netto's

media at 37°C.

The reactive bands were sequenced by mass spectrometry and analysed by MASCOT using the Paracoccidioides genome bank.
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Monoclonal antibodies to heat shock protein 60 induce a protective immune
response against experimental Paracoccidioides lutzi
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Fig. 2. mAb to Hsp60 modify phagocytosis of P. [utzii by peritoneal mac-
rophages. Phagocytosis of P. lutzii by primary peritoneal macrophages from
BALB/c mice after 24 h in the presence of two concentrations of mAbs against
Hsp60 compared to phagocytosis of yeast cells with irrelevant mAb. Each
experiment was done in triplicate. *** p < 0.0001, comparing Hsp-binding
mAb to control mAb.

Fig. 3. Hsp60-binding mAbs reduce P. [utzii fungal burdens in the lungs of
infected mice. Lung CFU from mice 15 days after infection with P. [utzii. The
animals had received either Hsp60-binding mAb (7B6 or 4E12) or irrelevant
mADb 24 h before IT infection with P. lutzii 01. Each bar represents the average
of two similar experiments. *, p < 0.05 and **, p < 0.005, significant dif-
ference relative to the irrelevant control.



Paracoccidioides lutzii

Fig. 5. Hsp60-binding mAbs reduce the number of P. [utzii in the lungs of infected mice. Hematoxylin and Eosin staining of lung sections from mice 15 days
after infection with P. [utzii. The animals had received either Hsp60-binding MAb (7B6 or 4E12) or irrelevant mAb, 24 h before IT infection with P. [utzii 01. (A)
irrelevant mAb, (B) mAb 7B6 and (C) mAb 4E12. x 40 magnification. Black arrows point to yeast cells.

Fig. 4. Gomori$ methenamine silver staining reveals that Hsp60-binding mAbs reduce the number of P. [utzii in the lungs of infected mice. Gomoris
methenamine silver staining of lung sections from mice 15 days after infection with P. [utzii. The animals had received either Hsp60-binding MAb (7B6 or 4E12)
or irrelevant mAb 24 h before IT infection with P. lutzii 01. (A) irrelevant mAb, (B) mAb 7B6 and (C) mAb 4E12. x 40 magnification. Black arrows point to yeast
cells.
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