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The importance of fungi and of mycology for a global development of the 
bioeconomy
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 I M A  F U N G U S

THE POTENTIAL ROLE OF FUNGI

In nature, the breakdown of plant materials is primarily by 
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bioeconomy sector in a more biobased society: 

Plant materials, obtained as crop residues, municipality 
waste, or from agroindustrial waste streams, will increasingly 
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POSITIONING MYCOLOGY IN THE WORLD
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THE WAY FORWARD
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The phylogeny of a fungal cellulase
C� ����	
	��.� ������ ��� 	�� �������	�	�� ��������� ���
�
����� �	�����34x"���	.���
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basidiomycete Fomes fomentarius and the ascomycete 
Xylaria hypoxylon�� �	��34x"������	��� ��� ���
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with an extremely high similarity in the amino acid 
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Peptide pattern recognition (PPR)
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being non-alignment-based, and permits the comparison of 
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subfamily groupings, where the subgrouping is correlated 
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can again be used to understand the biological role of the 
secreted proteins, interactions between organisms, and 
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new subfamily can be described by a list of peptides that is 
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members, either by following a bioinformatics approach or 
by screening biological materials with degenerated primers, 
�����
������	�������������������������������������
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prediction of the enzymatic functions for each of the enzyme 
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of tropical fungal ������� ����	��� �
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�	�	��Q��	�����.���Q����	
�H�������������������
<�� ��
����� ����� �� ��
��
� ��	
	��
�Q�� ��� ����	
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the phylogenetic relationships of the secretome proteins as 
compared to the phylogenetic relationships of the organisms 
�*�� 2������� 4�	���� ��� 4	��� F�P�� 2����� @�3�<�� @���	���� (�5��
3
����	���*��*	�������������

Accessory proteins
0��&!��� ����	�������.
�� ��	���
��������� �	�����346��	���
directly on crystalline cellulose, partially degrading and 
��������������
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����������
���
�������
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the substrate accessibility for other types of cellulases 
�2���� et al.� &!�&�� *	������� et al.� &!���� �����	�� et al��
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the possible correlation of such subfamily groupings with the 
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wish to increase understanding of the biological role of these 
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Enzymes from thermophilic fungi
C
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��������� ��������
� ��
�����
	���
��	�������������������������`�@�	
�	������������	���
�
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34�'� �
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predicted the enzyme function 
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not match the function annotations 
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A molecular analysis of biomass conversion 
in the leaf-cutter ant fungal garden
<�� ����	�� �	
��� ��� �	�)����
� 	���� ����������� 	� �	��
	��
����	��� ���.
����� ������ �J���� x��� (��	��� ��� ����	��
secreted enzymes, leaf fragments brought into the nest by 
��� 	���� 	
� ���.
��� ��� ����� ��
� ��� 	��� �	
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� �
	���
����� �5����� et al. 
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molecular insights into a social insect-fungus symbiosis that 
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what can we learn from the type of biomass degradation 
��	�� �����������
������ �	������
�	�����	.��.��������
successfully?

The subgrouping of esterases and their 
possible function in biomass conversion in 
nature
C�� �
���� �� ������ ��� 	� ������ ��� 	�������	�� 	��� ��� �	
�
almost neglected types of enzymes needed for full biomass 
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that they are able to cross-link, and that such cross-links can 
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cell wall peroxidases into other polysaccharides, proteins 
	��� �������� <���� �
���)�������� ���
	��� ��	��� 
����	��� ���
���
���	����
	�	������<���Q����
�����������
���	.����
the ester-link between the polysaccharide main chain of xylans 
and either monomeric or dimeric feruloyl are the ferulic acid 
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bonds from dehydrodimer cross-links between plant cell wall 
polymers is essential for optimal action of carbohydrases on 
�����
	��������	����������������	����7���	������
��������
��������������������	���	�����
	���	
���������������	���
��
���.���@�	���������������FF^�������	�����������
�������������Q���������
�.������
	����������� ������
����	����
�������	���.������������)
�	�������
��������
	��������������	�������Q���8�	�����������	����
��
����
���
	���������
	����������	������.
�����

Studies of secreted enzymes from edible 
wood-decaying fungi
<����������	���	���
�.������	��	������
��������
������������
�Q�����������
�����	������.
������[������	������������
such as Pleurotus ostreatus, are chosen because they do 
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The evolution of obligate insect pathogens, 
elucidated by studies of their secreted 
enzymes
0�� 	�� 	
��
� ��
���� ������ ��� ���)�������� �
	���
	������ �Sitobion avenae�� ������� ����� ������ ��� ��� �
�
�
Entomophthorales� ����������� [����������
��������	���
�� �������� 	� ����
� ��� �	��������)
�	���� ��
���
�Q���� �3
��� et al.� &!����� C����� ���� �
� �������
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penetration of the aphid cuticle, and a number of lipases most 
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Evidence for a new biomass conversion role 
of ectomycorrhizal fungi and their use of a 
chemical mechanism for biomass conversion
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matter in plant litter using a trimmed brown-rot mechanism 
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Studies of the cellulases of the aerobic soil 
chytrids
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CONCLUSION
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brought into use, for a more sustainable world of tomorrow, 
where the bioeconomy becomes an important pillar for 
our global society, we need fungi to be recognized with 
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