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Patdgenos biotroficos

Oomicetos causadores de mildio
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apoplastic
effectors

Membrana extra-haustorio
(do hospedeiro)
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Patdgenos biotroficos
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Infeccéo e colonizacédo do hospedeiro
por agente causal de ferrugem, até a
reproducao do inoculo. Uredinidsporo
germinado com formacao de
apressorio, penetracao atraves do
estomato, formacgao de hifas
intercelulares, formacao de
haustorios em células do mesofilo e
producao de urédio com
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(Voegele et al., 2009)

haustorial mother

metabolites

Possiveis vias de transferéncia de proteinas
efetoras do haustorio para a célula hospedeira
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Colonizacao de folhas
de videira ‘Niagara
Rosada’ por
Neophysopella
tropicalis

Imagens tomadas aos 22 dias
apos a inoculacéo.

A - Célula mae do haustorio (HMC)
e haustério, com ‘neck’ (Ne) e
corpo do haustorio (HB),
dentro da célula hospedeira.

B - Area delimitada em A, com
calose e compostos fendlicos
acumulados ao redor do
‘neck’(Ne).

C - Haustoério completamente
desenvolvido dentro de célula do
tecido palicadico (Rasera et al.,
2019)




(Talbot & Hammer, 2000)
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conidio
Tubo germinativo J/
primario

célula epidérmica

Patdgenos biotroficos

apressorio

haustorio

Infeccdo e colonizacdo do hospedeiro por
agente causal de oidio, até a reproducao
do inoculo. Conidio germinado,
penetracdo direta nas células epidérmicas
e formacé&o de haustorios nessas células,
a reproducéo do inéculo é externa ao
hospedeiro

Haustorio de Blumeria
graminis dentro de célula epidérmica
de cevada
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COLONIZACAO Patégenos biotréficos

Perfuracdo da parede Invaginagao da membrana Secrecgoes de glandulas
celular do “pro-sincicio” pelo estilete do nematoide esofageanas no pro-sincicio
[ % : |
Parededo | <4 Membrana do

hospedeiro 1 hospedeiro

Transformacao do pro-

. , . Formacao do sincicio
sincicio em célula nutridora SN

Etapas da
colonizacao de
Heterodera
schatii em raiz de
beterraba
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Patdgenos necrotroficos

Speedy Bio Video Series » Specimen: Rhizop

Bactérias

Rhizopus, Penicillium, Botrytis, Alternaria

Pectobacterium



COLONIZAGAD | Patogenos necrotroficos

Radopholus similis — nematoide cavernicola

Nematodes feed, develop and
move throughout the root cortex.

Females lay 4 - 5 eggs ata
time in necrotic cells of the
root cortex, before moving

into healthy tissue to feed.
Females and

juveniles attack and
enter host roots,
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Eggs hatch and
juveniles either
remain in the root,

Nematodes in the enter the soil, or

soil migrate to and ‘ burrow into the plant

enter healthy roots * rhizome/corm/stem base.
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Brooks, F.E. 2008. Burrowing Nematode. The Plant Health Instructor. DOI: 10.1094/PHI-1-2008-1020-01.



https://www.forestryimages.org/browse/autimages.cfm?aut=20689
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Patdgenos
necrotroficos

ManCha | lll'cg.ulcnt \ ;
marrom de Alternaria alternata x v
Alternaria V V‘y‘
(Alternaria ‘ A?é -,

young leaves, fruit,
alternata) em Colonization and et and stems

I symptom bioet-csenific teas
tangerlﬂas dc\'clopmcm ost-specific toxin ACT]

-

translocated via vascular systefns,
producing a “V”"-shaped lesion jwi

e yellow halos




cﬂlﬂmlnﬂﬁﬂ Patégenos hemibiotréficos

Colletotrichum
graminicola — Milho

C. lindemuthianum —
Feijoeiro

C. truncatum — Ervilha
C. destructivum — Vigna
Phytophthora infestans -
Batata

Moniliophthora
perniciosa — Cacaueiro

Magnaporthe oryzae —
Arroz

(Mendgen & Hahn, 2002)

Fig. 1. Hemi®g¥ophic infection by Colletotrichum lindemuthianum. A spore (S) attached to the hostsurface germinates to form a short germ

tube, which differentiates into a domed, melanized appressorium (A). The penetration hypha (PE) develops on the appressorium baseand

swells within the epidermal cell to form a vesicle (V) and broad primary hyphae (PH), which are surrounded by the invaginated plant plasma

membrane. The host protoplast remains alive during the biotrophic stage (a) and an interfacial matrix separates the protoplasts of fungus

and host (yellow). One or two days after penetration, plant plasma membrane disintegration starts, leading to host cell death (b). As new
host cells are colonized by primary hyphae, the sequence of a transient biotrophic phase followed by cell killing is repeated (c). This
relationship ends as soon as narrow secondary hyphae (SH) develop, which are not surrounded by the host membrane and lack an
interfacial matrix. Host walls break down because of the secretion of large amounts of cell-wall-degrading enzymes by the secondary

hyphae (arrows)
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Modelo hipotético
para elucidar o
comportamento
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Lee & Rose (2010) Asymptomatic




Vias de distribuicao de patogenos nos hospedeiros
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LOCALIZADA <

SISTEMICA <

(Agrios, 2005)

Citrus tristeza

Fusarium wilt



Vias de distribuicao de patogenos nos hospedeiros

- biotroficos — Puccinia, virus
INTRACELULAR < hemibiotroficos — Colletotrichum
necrotroficos - Colletotrichum

LOCALIZADA < SUBCUTICULAR — Venturia inaequalis, Colletotrichum

INTERCELULAR — Bactérias e fungos diversos
N

XILEMA — Fusarium oxysporum, Verticillium
dahliae, Xylella fastidiosa, Ralstonia
solanacearum, Leifsonia xyli

, o Celul 2|ul
FLOEMA — Virus, viroides <,I: © li':ﬁl)srﬁ: -
Fitoplasmas

Bactérias (Ca. Liberibacter)

SISTEMICA
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In phloem, viral nucleic acid or Viral nucleic acid or virus Viral nucleic acid multiplies in new cells and
virus is carried with the photo- reaches phloem vessel spreads to adjacent cells. Some of the early
synthate throughout the plant through plasmodesmata formed nucleic acid is coated with protein
of parenchyma cells and forms virus

Virus como TMV requerem o capsideo para movimento pelo
floema. Mutantes que ndo formam capsideo conseguem se
distribuir localizadamente, mas ndo a longas distancias.
Geminivirus podem requerer ou ndo a proteina da capa
protéica no transporte pelo floema. (Carrington et al., 1996)

25 days

Modelo de distribuicdo sistémica de virus em plantas
(Agrios, 2005)
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Replicase :
Drawing courtesy Vickie Brewster Protein

MP=proteina de movimento (proteinas do hospedeiro e/ou codificadas pelo virus)



Distrihuicao sistémica de fitoplasmas
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Colonizacao de células do floema por fitoplasmas e distribuicédo de efetores, por eles produzidos (Sugio et al., 2011)



Migracao do onion yellow phytoplasma

nls“‘lh“_l@ao SIStemlca em crisantemo, com base em dados
dﬂ 'Itﬂnlasmas experimentais de nested PCR. Areas

escuras = localizacdo do patogeno.

\
Inoculation feeding  Phloem cell

21 a 28 dias

Wei et al. Phytopathology 94:244-250, 2004
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