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KINGDOM PHYLUM average minimum maximum

Ascomycota 31,82 6,50 750,00

Basidiomycota 70,39 8,90 893,20

Blastocladiomycota 47,46 36,22 57,06

Chytridiomycota 34,91 23,70 71,02

Glomeromycota 268,64 13,93 795,00

Microsporidia 14,14 2,90 71,30

Zygomycota 49,83 21,84 350,00

Fungi 44,24 2,90 893,20

Table 1: Fungi Genome size (Mbp)

- Gymnosporangium confusum possesses the largest fungal genome ever reported (893.2Mbp).

- Mixia osmundae (8,9 Mbp)



Yoder and Turgeon. Current Opinion in Plant Biology 2001, 4:315–321



fungal pathogens that infect more than 500 plant species

29%





Yoder and Turgeon. Current Opinion in Plant Biology 2001, 4:315–321



Parede Celular e Enzimas de degradação

De Souza et al., 2012





Zhao et al. BMC Genomics 2013, 15:6





Martinez D. et al.  Nat Biotechnol. 2008. 26(5):553-60.

Table 2. Sizes of CAZyme (carbohidrate-active enzymes) families, by class, in the 12 
fungal genomes analyzed

GH: glycoside hydrolase
GT: glycosyltransferase
CBM: carbohydrate-binding module
CE: carbohydrate esterase
PL: polysaccharide lyase

358 genes















Bar chart showing the percentage of the total proteome that is predicted to be secreted in each 
fungal species.

Soanes DM, Alam I, Cornell M, Wong HM, et al. (2008) Comparative Genome Analysis of Filamentous Fungi Reveals Gene Family 
Expansions Associated with Fungal Pathogenesis. PLoS ONE 3(6): e2300.. 2008





Herpoël-Gimbert et al. Comparative secretome analyses of two Trichoderma reesei

CL847 (A) and RUT-C30 (B) hypersecretory strains. Biotechnology for Biofuels 2008, 

1:18

CL847                                                    RUT-C30



Reguladores de transcrição de genes Celulases e Xilanases de Fungos

Aro, 2003



Localización del sítio de ligación de putativos factores de transcripción

Aro, 2003





Metabolismo Celular



Metabolismo primário em fungos
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A) Trichoderma reesei
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Fig. 22.  Comparação do perfil de expressão gênica de genes da glicólise, gliconeogênese, ciclo do TCA e via alternativa de piruvato (piruvate bypass) durante 

o esgotamento de glicose em T. reesei e S. cerevisiae. Caixas vermelhas e verdes representam genes cuja expressão aumenta ou diminui, respectivamente, 

em função do esgotamento de glicose no meio. Caixas brancas indicam que a expressão desses genes não altera. Caixas amarelas representam genes que 

não foram isolados ainda. O nível de transcrição de PCK foi determinado por Northern blot.
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Zaldivar et al. Appl Microbiol Biotechnol (2001) 56:17–34

Pathways resulting in ethanol production from lignocellulose sugars. 

Pentose phosphate Glycolysis Entner-Doudoroff



Biofuel alternatives to ethanol

Fortman et al., 2008. 26(7):375–381



Magnuson, J.K., Lasure, L.L. (2004). Organic Acid Production by Filamentous Fungi. https://doi.org/10.1007/978-1-4419-8859-1_12





Biotechnology Advances Volume 43, 1 November 2020, 107551
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Ácidos Orgânicos







Ácidos orgânicos de importância econômica, produzidos por fungos

Cosméticos, medicina, 

alimentos, indústria química, 

agricultura

Indústrias alimentar, 

farmacêutica, têxtil, de 

couro e outras. 

Resinas sintéticas, fibras 

sintéticas, plásticos, 

borrachas e aditivos de óleo

Agente acidulante, 

conservante, emulsionante, 

saborizante, sequestrante e 

tampão, utilizado em 

indústrias de alimentos, 

bebidas, armacêuticos, 

nutracêuticos e cosméticos



Papagianni, M. Biotechnology Advances 25 (2007) 244–263

Citric acid overproduction requires a

unique combination of several unusual

nutrient conditions, i.e. excessive

concentrations of carbon source,

hydrogen ions, and dissolved oxygen,

and suboptimal concentrations of

certain trace metals and phosphate,

that synergistically influence the yield of

citric acid.





Okabe, M. Appl Microbiol Biotechnol (2009) 84:597-606

IA is an important intermediate in polymer production. It is extremely useful in the industrial production of synthetic resins, 

synthetic fibers, pesticides, plastic, rubbers, surfac-tants, ion-exchange agents, and lubricating oil additives.



Okabe, M. Appl Microbiol Biotechnol (2009) 84:597-606



https://www.davidmoore.org.uk/21st_century_guidebook_to_fungi_platinum/Ch10_12.htm

Aminoácidos









A identificação de uma série completa de derivados de alcano de cadeia linear de menor massa sendo 

produzida por um fungo endofítico sugeriu, pela primeira vez, que os micróbios possam ter a capacidade de 

produzir os esqueletos de carbono básicos que compõem o combustível para motores diesel e a mistura de 

VOC deste fungo foi denominada: Mycodiesel. Gliocladium roseum (NRRL 50072)

2014

this organism produced an extensive series of the acetic acid esters of straight-chained alkanes including those of pentyl, hexyl, 

heptyl, octyl, sec-octyl and decyl alcohols. Other hydrocarbons: undecane, 2,6-dimethyl; decane, 3,3,5-trimethyl; cyclohexene, 4-

methyl; decane, 3,3,6-trimethyl; and undecane, 4,4-dimethyl. 
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