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ABSTRACT In nature, �lamentous fungi are exposed to diverse nutritional sources
and changes in substrate availability. Conversely, in submerged cultures, mycelia are
continuously exposed to the existing substrates, which are depleted over time.
Submerged cultures are the preferred choice for experimental setups in laboratory
and industry and are often used for understanding the physiology of fungi. However, to
what extent the cultivation method affects fungal physiology, with respect to utilization
of natural substrates, has not been addressed in detail. Here, we compared the tran-
scriptomic responses ofAspergillus niger grown in submerged culture and solid cul-
ture, both containing sugar beet pulp (SBP) as a carbon source. The results showed
that expression of CAZy (Carbohydrate Active enZyme)-encoding and sugar cata-
bolic genes in liquid SBP was time dependent. Moreover, additional components
of SBP delayed theA. niger response to the degradation of pectin present in SBP.
In addition, we demonstrated that liquid cultures induced wider transcriptome vari-
ability than solid cultures. Although there was a correlation regarding sugar meta-
bolic gene expression patterns between liquid and solid cultures, it decreased in
the case of CAZyme-encoding genes. In conclusion, the transcriptomic response of
A. niger to SBP is in�uenced by the culturing method, limiting the value of liquid
cultures for understanding the behavior of fungi in natural habitats.

IMPORTANCE Understanding the interaction between�lamentous fungi and their nat-
ural and biotechnological environments has been of great interest for the scienti�c
community. Submerged cultures are preferred over solid cultures at a laboratory scale
to study the natural response of fungi to different stimuli found in nature (e.g., carbon/
nitrogen sources, pH). However, whether and to what extent submerged cultures intro-
duce variation in the physiology of fungi during growth on plant biomass have not
been studied in detail. In this study, we compared the transcriptomic responses of
Aspergillus niger to growth on liquid and solid cultures containing sugar beet pulp (a
by-product of the sugar industry) as a carbon source. We demonstrate that the tran-
scriptomic response ofA. niger was highly affected by the culture condition, since the
transcriptomic response obtained in a liquid environment could not fully explain the
behavior of the fungus in a solid environment. This could partially explain the differen-
ces often observed between the phenotypes on plates compared to liquid cultures.
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Filamentous fungi are widely recognized for their ability to produce large amounts of
metabolites, organic compounds, and enzymes for many industrial applications, such

as food and feed, pulp and paper, textiles, detergents, and biofuel and biochemicals (1, 2).
Fungi show several advantages for protein production over other microorganisms, such as
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