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Characterization of ligninolytic enzymes and metabolic profile of Cryphonectria
parasitica and the isogenic converted strains by CHV1 hypovirus
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The aim of this project was to understand the effect of CHV1 presence on C. parasitica behaviour by comparing the production of some lignin

degrading enzymes in virulent and hypovirulent (naturally hypovirulent and hypovirulent by conversion) strains, as well as its metabolic

profiles.

Cryphonectria parasitica, the causal agent of chestnut blight, causes necrotic lesions (so-called cankers) on the bark of stems and branches of

susceptible host trees. Cryphonectria hypovirus 1 (CHV1) infects C. parasitica reducing its parasitic growth, sporulation capacity, female

fertility, pigmentation and laccase production (Rigling & Prospero, 2018). Due to its effects CHV1 is used in Europe as a biological control

agent of the chestnut blight fungus by hypovirulence.
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This work shows the enormous changes that happens in response to the hypovirus, proving that the mycovirus somehow keeps the mycelium

in juvenile state with the induction of alternative metabolic pathways.

New study approaches could be explored such as :

• the differences between an wild hypovirulent strain and a newly infected strain (converted)

• the process behind this adaptation mechanism in the fungus, that happens after the introduction of the virus

• a new database for Cryphonectria parasitica could be created using BIOLOG microplates for metabolic profiles characterization

2. The production of acid tannic inducible

laccase (lac3), lignin and manganese

peroxidases (LiP and MnP) in virulent and

hypovirulent strains of C. parasitica were

determined.

1. The degree of virulence of C. parasitica

strains (virulent and hypovirulent) was

evaluated either by inoculation in apples

and in young branches of Castanea

sativa.

3. The differences in metabolic profile of C.

parasitica virulent and hypovirulent strains

were assessed
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2. Ligninolytic enzyme production 
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• The isolate Vbc02c revealed a higher capacity in the utilization

of metabolites when compared with Vbc02.

• On the other hand, Cast13c showed higher utilization of

carbohydrates and amino acids than Cast13.

• RB111 displayed higher utilization of metabolites when

compared with the virulent isolates, with exception of the

group of the carboxylic acids.

• When compared with the converted isolates, RB111 showed

higher metabolite utilization only in the group of the

amines/amides, miscellaneous compounds and polymers.

C. parasitica isolates used in this work were: the virulent Vbc02 and Cast13, the converted Vbc02c and Cast13c, and the naturally

hypovirulent RB111 - wild (used for Vbc02 and Cast13 conversion).

- no MnP activity detected
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