


Fungi

Animals

(710-1060 mya)

Choanoflagellates

(820-1200 mya)

1

1000 900

Million years

Relaciones evolutivas entre
hongos, animales,
coanoflagelados y plantas.

MICROSPORIDIA
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Blastocladiales

BLASTOCLADIOMYCOTA
Blastocladiomycetes
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Endogonales
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—% Neocallimastigales

NEOCALLIMASTIGOMYCOTA

Neocallimastigomycetes

Monoblepharidomycetes

T Monoblepharidales
L K— Chytridiales
Spizellomycetales
— Rhizophydiales

CHYTRIDIOMYCOTA
Chytridiomycetes j P

— Archaeosporales
— Diversisporales

— Glomerales
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GLOMEROMYCOTA
Glomeromycetes
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DIKARYA

Traditional
Zygomycota

Traditional
Chytridiomycota

Phylogeny and classification of Fungi. Basal Fungi and

Dikarya. Hibbett (2007)
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GENERALIDADES

31.000 ESPECIES, 33%

Gran diversidad entre grupos
Diversidad morfoldgica representa una larga historia evolutiva
Paleozoico, 500 MA, Fésiles desde el Carbonifero (carpoforos)

Micelio con fibulas en el raquis del helecho Botryopteris antiqua carbonifero
inferior

(aprox 330 MA), Pérmico sobre raiz de helecho, triasico (Antartida)

Gran importancia ecolégica: descomponedores, micorriticos

Basidiocarpos ricos en carbohidratos y proteinas, alimento
insectos




CRECIMIENTO VEGETATIVO
MICELIO SEPTADO

UNICELULARES
LEVADURAS



Occlusion

Actin filament




PARENTOSOMA

DOLIPORO




Caracteristicas principales del micelio

* Micelio binucleado Micelio fibulado
* (dicariotico)

Micelio simple

Rhizoctonia

“ UW-Madison



Formacion de la Fibula
(micelio Secundario) «




Basidios (reproduccion sexual) Basidiosporas: esporas de origen
sexual exogenas con liberacion activa o pasiva

Basidios libres o en cuerpos fructiferos

&

|

Algunos presentan ademas
reproduccion asexual




El basidio se forma en el extremo de una
hifa dicariotica Probasidio

Metabasidio
Esterigma




TIPOS DE BASIDIOS

La mayoria de los
Basidiomycetes

Enteros: holobasidio

Segmentados: fragmobasidio

=

DACRYMYCETALES ' AURICULARIALES




FORMACION DE BASIDIOSPORAS

Formacion de Maduracion

Meiosis | esterigmas %%




Formacion de basidiosporas

“Balistosporas”
“estatismosporas”




Mecanismo de liberacion activo de la basidiospora
“palistosporas”

Spore Adaxial
drop
Hilar N
appendix

Sterigma Bulle{s

N drop







Ciclo de vida

Micelio primario — homocariotico
Micelio secundario — heterocariotico

Micelio terciario — basidiocarpo



Formacion del micelio dicariotico

Monocariones compatibles Micelio dicaridtico

Formacion de ramas laterales Formacion de
{ pares nucleares
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Morfologia de las hifas aereas septadas
26

Micelio monocariotico

Coprinus cinereus. (nucleos tefiidos con DAPI)



Ciclo de vida
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SISTEMAS DE COMPATIBILIDAD

Sexual (alelos distintos)

> 10% homotalicos
> 90% heterotalicos

= 37% bipolar : un gen
= 63% tetrapolar : 2 genes en
cromosomas distintos

Somatica =vegetativa (alelos iguales)




heterotalicos bipolares el 50% de los cruzamientos
obtenidos de micelios provenientes de esporas de un
cuerpo fructifero son viables

heterotalicos tetrapolares el 25% de los
cruzamientos obtenidos de micelios provenientes de
esporas de un cuerpo fructifero son viables

Poseen 2 genes en 2 cromosomas: locus Ay locus B
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AB
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Ab
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Compatibilidad somatica

a4 ¥ l Vegetative incompatibility in Trametes versicolor: (a) Section of a tree stump containing several different dikaryotic
colonies. At the interfaces between adjacent colonies double black lines indicate the incompatibility reaction. (b,c). Interactions
between dikaryotic colonies in culture. (b) Reaction when two genetically identical colonies are inoculated near each other.
The two mycelia intermingle. (c) Incompatible reaction when two genetically distinct dikaryons are paired.




RELACION DE LOS SISTEMAS DE COMPATIBILIDAD

MICELIOS PRIMARIOS

e

INCOMPATIBILIDAD @ INTERESTERILIDAD
SEXUAL (“especies bioldgicas”

(alelos sexuales en comun) MICELIO SECUNDARIO diferentes)
(Interfértil, compatible sexualmente)

?I MICELIO EXTRANO

~.

?[

INCOMPATIBILIDAD SOMATICA COMPATIBILIDAD SOMATICA




Wallemiales, Wallemiomycetes
Entorrhizales, Entorrhizomycetes
p Classiculales, Classiculomycetes
Cryptomycocolacales, Cryptomycocolacomycetes
Mixiales, Mixiomycetes
— Atractiellales, Atractiellomycetes
NP

/ Spiculogloeales Aliccitbomsicetss
b AgarM/

Cystobasidiales
Erythrobasidiales Cystobasidiomycetes
A\ Naohideales
/— Helicobasidiales
\ Platygloeales o
Septobasidiales Pucciniomycetes
| Pucciniales
L—Pachnocybales /
T —H'taﬁgastrlajes N\
? Leucosporidiales
| Microbotryales
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:/ Pucciniomycotina

Microbotryomycetes

N \ Sporidiobolales P J
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4 LYOCysizies Ustilaginomycetes ) |
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\— Ustilaginales _

Malasseziales

/ Doassansiales N\ S .
Entylomatales Ustilaginomycotina

Exobasidiales Exobasidiomycetes
Georgefischeriales

Microstromatales
Tilletiales
Cystofilobasidiales
Filobasidiales Tremellomycetes |
L Tromelgles. )
Dacrymycetales, Dacrymycetes
Auriculariales N
Sebacinales Agaricomycetes
Cantharellales
— Trechisporales
Geastrales D
Gomphales Phallomycetidae . .
Hysterangiales Agaricomycotina
\— Phallales — 4
Hymenochaetales
Corticiales
Gloeophyllales
Polyporales
Thelephorales
— Russulales
Vi Agaricales ) :
‘ Atheliales Agaricomycetidae
\. \_L— Boletales




Phylum BASIDIOMYCOTA

SubPhylum AGARICOMYCOTINA
(="Hymenomycetes")

Heterobasidiomycetes

Sin basidiocarpo,

SubPhylum USTILAGINOMYCOTINA
(="Ustilaginomycetes”)



Clase AGARICOMYCETES

Agaricales
Boletales
Phallales
Russulales
Polyporales

Hymenochaetales
Mycena lucentipes (2] (off

Bioluminicentes
Comestibles

Alucinogenos

Toxicos

Hongos de la podredumbre




Clase AGARICOMYCETES

Himenio

Zona de union pileo/estipite
Contexto
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angiocarpico ., ...

{universal veil)

Universal veil s /
7
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\ Annulus

{partial veil)

Partial veil \ /- ¥ ‘\
_ Volva

{universal veil)



National Geographic  - Kingdom Of The Forest - Fungi.mp4
National Geographic  - Kingdom Of The Forest - Fungi.mp4

Chlorophyllum molybdites

e
e >

: w \ !
’ S L \
- - e ,N,
2 s - ¢ F‘_! N A
] ) ~ Y
.

-

Amanita phalloides
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Dano celular, higado y rifiones y Peptidos y comuestos
pueden prducir la muerte luego heterociclicos: Amanitina,
de 6 hs faloidina, Amanita, Galerina

Giromitrina, Helvella

Afectan sistema nervioso Coprina Coprinus
autonomo sintomas aparecen Muscarina Clitocybe, Inocybe, A.
entre 20 miny 2 hs muscaria

Sistema nervioso central entre 20 Ac. Ibotenico, muscimol Amanita

min a 2 hs producen delirio, muscaria, A. pantherina
alucinogenos Psilocibina, psilocina, Psilocybe
Panaeolus

Irritacion gastrointestinal 30 mina  Muchos géneros
3 hs Tricholoma, Entoloma,, Boletus,
Scleroderma, Inocybe, Agaricus,



AGARICALES COMESTIBLES

Flammulina velutipes

Agaricus bisporus Lentinula edodes
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Agaricus campestris
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Polyporales
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PODREDUMBRE CASTANA PODREDUMBRE BLACA

Enzimas hidroliticas Enzimas hidroliticas
Celulasas, endoglucanasas Enzimas oxidativas
B glucosidasas, xilanasas Oxidasas, lacasas, peroxidasas
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AGARICOMYCETES

“GASTEROMYCETES”
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GASTEROMYCETES
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Fungi.mp4
Fungi.mp4

Phylum BASIDIOMYCOTA

Basidicarpo de distintos tipos

SubPhylum AGARICOMYCOTINA
(="Hymenomycetes”)

Clase AGARICOMYCETES “Homobasidiomycetes”
"Gasteromycetes”

Clase TREMELLOMYCETES
Clase DACRYMYCETES

“Heterobasidiomycetes”

teleltosooras

parasitos de olantas




SubPhylum AGARICOMYCOTINA

Clase TREMELLOMYCETES
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Clase DACRYMYCETES




Sub Phylum
PUCCINIOMYCOTINA

Caracteristicas generales

e Parasitos (biotrofos) obligados

ePresentan septos simples

Angiospermas

eSin basidiocarpo Gimnospermas

Helechos
e Basidios septados

e Plasmogamia dada por espermatizacion

e Ciclo de vida complejos: autoicos o heteroicos;
macrociclicos demiciclicos o microciclicos



CICLO DE VIDA

Telios(\

Germination during Spring

Basidiospores
Reinfection : '
of
Primary Host
Urediniospores

Infection of Alternate Host
wpeoting
Stage)

N
N+N

9
x

o

2

<

%

: ‘ n
Infection of Primary Host =
=

2

o Spermatia,
C/'
%0,
s -—

Receptive Hyphae

Fusion of Spermatia
with Receptive Hyphae



MACROCICLICA:

estadio O0: picnio (n)

ecstadio I: ecidio (n+n)

ecstadio Il: uredo (n+n)

ecstadio IlI: teleuto (n+n — 2n)
ecstadio IV: basidio (basidiosporas n)

DEMICICLICA: Falta el estadio Il

MICROCICLICA: Solo estadio lll y IV

AUTOICA: Cumple el ciclo en un solo hospedero

HETEROICA: mas de un hospedero primario estadios Il y IlI,
hopedero alternativo Oy |



stomycetes: Phy,

CICLO DE VIDA DE B g peris
Puccinia graminis Picnio

— - ,‘ Spermogonia on ——
) upper surface of leaf (n) Plasmogamy

o,

Aecla on lower
\\uvl.\(a of leaf

&
Germinating
+ basldiospore Germinating
basidiospore

Vemanannet®”

Meiosis and
§ germination

9 Life cycle of wheat rust Puccinia graminis (phylum
streaks, the uredinla, containing sing

[
| Tofteliospores
g Ineriyspdng iomycota, class Tellomycetes) causes wheat rust and Is
e e u O oecious, spending port of its life cycle on the barberry and part urediniospores, soon appear on the wheat, Urediim —
grass, in this case wheat, As shown h produced throughout the summer—reinfect the wheat. As fall
1 \ v g the barberry is infected by uninuclé f?ppfo(lrhcs. the reddish streaks afc converted to dark-colored telia
P N\ (,m’,“d “,,_mnnf_,,‘ hyphae of the basidiospores, which are el containing teliospores, which initially are dikaryotic, Shortly after the
ZENN {2n) to + and - spermogonla. When the sperm teliospores are formed, the two nuclei in each half of the teliospore = -
\ in contact with the receptive hyphae of thit fuse (karyogamy), and the teliospores, which infect neither host, q ‘ I I O
N plasmogamy occurs and aecla are formed. Dikaryotic {n + n} overwinter in the diploid state. in early spring, as the two cells of the
- Fpdemis aeclospores produced by the aecia then Infect the wheat, Reddish teliospore germinate, the diploid nuclei complete melosis, Each cell —
glves rise to a basidium and four haploid basidiospores

\\

. Germinating
Vi Two-celled, dlikaryotic utediniospare
teliospores (n+n)

Urediniospores m

(n+n)

Wheat

Germinating
aeciospare
on wheat

Black stage -
late summer and early fall —

Uredo




“Roya del trigo” Puccinia graminis

ccinia graginis -
Berberi
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En Uruguay

Roya negra del tallo Puccinia graminis f. sp. Tritici

La roya anaranjada de la hoja Puccinia triticina
(Puccinia recondita=)

Roya amarilla o estriada Puccinia striiformis f.
sp. tritici



autoica

Puccinia psidii Uromyces appendiculatus
Macrociclica autoica



USTILAGINOMYCOTINA

1200 spp. (50 gn)

Atacan 400 familias de
Angiospermas

Biotrofos con fase saprofita
Fase dicariotica es patogeno
obligado de Angiospermas
Atacan principalmente las
partes florales




SubPhylum USTILAGINOMYCOTINA

(=“Ustilaginomycetes”)

CICLO DE VIDA DE Ustilago maydis

Esporidias gemando

— a2b2
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l Fusion

T Germinacion %
Teliosporas(é@ : _ j,_

diploides: =1@) S g
@®2\Y ESTADO PATOGENICO
\ ZEAMAYS.
. Ly . : —— 0
Diferenciacion de teliosporas e ST
-, Dicarion: filamentoso
Formacion de tumor

Ustilago tritici



a1 yeast cell a2 yeast call L FEE N The roles of theo and b
loci in the conjugation between

monokaryotic yeast cells and

the establishment of dikaryotic
fiementous growth in Ustilago
maydis. Signalling events are
represented by dotted lines;
diffusion or transport of signalling
molecules is indicated by dashed
lines. Based on Bolker (2001).

.‘_’_,——

pheromones

S

Conjugation

cAMP/protein

kinase A chain Conjugation
lube

. MAP kinase
. cascade

Dikaryon

Filamentous growth
Virulence

Teliospore production




IMPORTANCIA PARA EL HOMBRE

J COMESTIBLES

J MEDICINALES

J MICORRITICOS

1 DETERIORO EN MADERA
J PATOGENOS VEGETALES
J PATOGENOS ANIMALES

1 INDICADORES DE
CONTAMINACION METALES




