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- . Fungos produtores de melanina

e Cryptococcus neoformans
L w:e fFonsecaea pedrosoi

) & e Aspergillus fumigatus

" e Sporothrix schenckii
"\ * Histoplasma capsulatum
<! e Candida albicans
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- e Paracoccidioides brasiliensis
T

e E muitos outros...

ﬁ, ';',\r
"if‘ :
i
. Al
'}.



O modelo C. neoformans

o Eumelanina

. nx® Protecao contra:

e Luz ultravioleta

e Enzimas proteoliticas
e Frio e calor

e Fagocitose

e Anfotericina B

- e Ac3o comprovada na viruléncia




Melaninas fungicas
Rio de Janeiro - Fiocruz
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& o Complexo Sporothrix schenckii
f‘;,";‘: e Histoplasma capsulatum
""" e Trichosporon sp.

e Candida glabrata



Sporothrix schenckii

* e Fungo patogénico, causador da esporotricose
"wte Fungo dimorfico
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. e Habitat natural: madeira ou solo
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~ . Novas especies de Sporothrix
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Esporotricose

e Micose subcutanea

¢ e Adquirida por inoculagao traumatica do fungo na
pele




Endemia de Esporotricose no
Rio de Janeiro
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Melanina DHN

e Condicoes de melanizacao

Profile of melanization and procedence of 26 S. schenckii strains used in this study.

Strain Days to start melanization Degree of melanization® pH Glucose enhancement (°C)
Sab” MM* MMLD* Sab MMLD
United States
ATCC 10212 NM* NM 6 - - ++ None No
Espirito Santo
State, Brazil
IPEC 23249 NM NM 10 - - + None 37
IPEC 23250 NM NM 12 - - + None 37
IPEC 23251 9 7 4 + + + Acid No
IPEC 23252 NM NM 15 - - + None 37
IPEC 23253 3 2 2 ot RS 4+ A/N' No
Rio de Janeiro
State, Brazil
IPEC 17307 7 2 2 +++ v e o e v A/N 22 and 30
IPEC 17331 7 2 2 ++ B b o +++ Acid No
IPEC 17521 15 11 12 + + ++ A/N No
IPEC 17585 8 3 3 +++ +++ +++ A/N No
IPEC 17608 13 6 7 +++ +++ +++ Acid 22 and 30
IPEC 17692 30 6 6 + + + Neutral No
IPEC 17786A 16 10 2 + + ++ A/N No
IPEC 17786B NM NM 12 - - + None No
IPEC 17920 2 2 2 ++ +++ +++ A/N No
IPEC 18202 2 2 2 ++ 4+ e v A/N 22 and 30
IPEC 18782A 18 4 2 + +++ +++ A/N 22 and 30
IPEC 18782B NM NM 12 - - + None No
IPEC 22582 15 9 3 + ++ +++ Neutral 22 and 30
IPEC 25374 29 14 6 + + ++ Neutral No
IPEC 25644 9 6 6 +++ +++ + A/N No
IPEC 25758 7 2 2 + +++ +++ A/N 22 and 30
IPEC 25976 9 3 8 ++ =+ ++ A/N No
IPEC 26034 10 3 3 +++ +++ +++ Neutral No
IPEC 26156 17 10 9 + +++ +++ Acid 22 and 30
IPEC 26449 2 3 3 +++ +++ +++ Neutral 22 and 30




Melanina DHN




"~ Melanina L-DOPA




Melanina L-DOPA




iPhenotypic characteristics associated with virulence of clinical isolates from the Sporothrix

Mg complex

Running title: Virulence attributes of Sporothrix spp.
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Biosynthesis and Functions of a Melanoid Pigment Produced by
Species of the Sporothrix Complex in the Presence of L-Tyrosine
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Papel biologico
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Tempo (horas) MM MM Tir? MM Tir Sulc®

1 22,9016,39% 64,56+36,30% 23,65+£10,80%
2 5,551£1,47% 21,41+7,54% 7,01£1,27%
3 2,51+0,93% 7,3212,42% 1,34+0,41%
4

0,51+0,12%

2,78%+1,95%

0,50+0,39%
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Growth of Cryptococcus neoformans in Presence of L-Dopa
Decreases Its Susceptibility to Amphotericin B
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Susceptibilidade a antifungicos

T e

e Farmacos:

e Itraconazol

e Cetoconazol
e Anfotericina B
e Terbinafina

e Nenhum tipo de
melanina afetou a CIM
de seis isolados de
Sporothrix testados

e Melanizados pré-ensaio

e Melanizados durante o
ensaio



Susceptibilidade a antifungicos

e Protecao contra efeito fungicida

MM MM com L-DOPA MM com L-tirosina
Tempo (h)
0,5 AnfoB 2,0 AnfoB 0,5 AnfoB 2,0 AnfoB 0,5 AnfoB 2,0 AnfoB
2 12,51+5,67 1,17+0,51 6,98+0,29 4,88+1,55 |[70,04+36,17 | 25,81+7,98
6 0,55+0,14 0 1,8+1,27 0 8,47+4.,44 0
24 0,14+0,08 0 2,02+0,40 0 4,70+3,82 0




Suscetibilidade a antifungicos

e Protecao contra efeito fungistatico
e Terbinafina

% Survival

MML MMT
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SHORT COMMUNICATION

L-Dihydroxyphenylalanine induces melanin production by
[Pl members of the genus Trichosporon

Maria Helena Galdino Figueiredo de Carvalho', Fabio B. dos Santos’, Joshua D. Nosanchuk?,
Rosely M. Zancope-Oliveira' & Rodrigo Almeida-Paes’

'Laboratério de Micologia, Instituto de Pesquisa Clinica Evandro Chagas, Fundacao Oswaldo Cruz, Manguinhos, Rio de Janeiro, Brazil; and
Departments of Medicine [Division of Infectious Diseases] and Microbiology and Immunology, Albert Einstein College of Medicine, Bronx, NY, USA

Correspondence: Rodrigo Almeida-Paes, Abstract

Laboratdrio de Micologia do Instituto de

Pesquisa Clinica Evandro Chagas, Fundagio Melanization of members of the genus Trichosporon is poorly described. In this
Oswaldo Cruz. Avenida Brasil, 4365, study, six strains, including two clinical isolates, from four different species
Manguinhos 21045-900, Rio de Janeiro — RJ, (Trichosporon asahii, T. asteroides, T. inkin, and T. mucoides) were grown in
Brazil. Tel.: 55 21 3865 9642 culture media with or without r-dihydroxyphenylalanine (.-DOPA). Each

fax: 55 21 2590 9988;

; strain produced a brownish pigment compatible with melanin when cultured
e-mail: rodrigo.paes@ipec fiocruz.br

in presence of L-DOPA, suggesting that these species are able to produce eu-

Received 2 April 2014; revised & May 2014; melanin. L-tyrosine was not able to elicit any type of pigment production on

accepted 6 June 2014. cultures. As eumelanin is produced by several fungi during parasitism, this pig-
ment may contribute to Trichosporon virulence.

DOI: 10.1111/1567-1364.12174

Editor: Richard Calderone




Trichosporon spp.

(a) Minimal medium Sabouraud dextrose agar
without .-DOPA  with L-DOPA without L-DOPA  with L-DOPA

Cryptococcus
neoformans
ATCC 32045

Candida
parapsilosis
ATCC 22019

Trichosporon
asahii
ATCC 90039

(b)




Candida glabrata




Histoplasma capsulatum

Table 1. Absorbance readings of cultures

Reading
spectrophotometer
(340 nm)
Blank (only Ham's F12) 0,149 nm
Ipec 01/12 (Ham's F12) 0,228 nm
Ipec 01/12 Ham's F12 + 2,969 nm
L-tyrosine)
Ipec 01/12 (Ham's F12 + L-tyrosine + 0,394 nm
sulcotrione)

Figure 1. Ipec strain 01/12 after 14 days of cultivation. Leftin Ham's F12 and right in Ham's F12 with  L-
tyrosine.




Conclusoes

. A melanizacao dos membros do complexo

Sl  Sporothrix € um processo dinamico que pode ser
‘ modulado por diversos fatores, desde pH,
temperatura e concentracao de fonte de carbono
ateé interacoes inter-microbianas que estes
fungos possam realizar na natureza ou em
parasitismo. Pelo menos trés tipos diferentes de
melanina podem ser produzidos: melanina DHN,
melanina derivada de L-DOPA e piomelanina,
derivada da L-tirosina.




Conclusoes

Os diferentes tipos de melanina podem proteger
S. schenckii e outras espécies relacionadas como
S. brasiliensis de agressoes na natureza como
luz UV e de toxinas produzidas por bactérias
vivendo no mesmo ambiente que o fungo. Em
parasitismo, a piomelanina é capaz de proteger o
fungo de radicais livres de oxigénio e
principalmente nitrogénio, alem de conferir maior
resisténcia a acao fungicida de farmacos
antifUngicos como a anfotericina B, caracteristica
compartilhada, em menor proporcao, pela
melanina derivada de L-DOPA.



Conclusoes

Outros fungos dimorficos e emergentes sao
capazes de produzir algum tipo de melanina. O
papel bioldgico destes pigmentos (eumelanina /
piomelanina) serao futuramente investigados.



No futuro...

e Paracoccidioides brasiliensis

, e Qutras espécies de Sporothrix
==, e S. pallida: eumelanina e piomelanina
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