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CHAPTER 1 

Aim and outline of the thesis 
 

Besides animals and plants, fungi represent one of the eukaryotic kingdoms of life. The 
fungal kingdom is thought to consist of over 1.5 million species and harbors a very diverse 
group of microorganisms varying from single celled yeasts to multicellular filamentous 
fungi (molds) and mushroom fungi (Stajich et al., 2009). Example species to each of these 
groups include Baker’s Yeast (Saccharomyces cerevisiae), Aspergillus and Penicillium 
species, and edible mushrooms like the Agaricus bisporus, respectively. Aspergillus niger is 
a filamentous fungus that forms colonies on solid substrates. Depletion of the carbon 
source causes differentiation of the vegetative mycelium and induces the formation of 
spore-containing structures called conidiophores. The asexually derived spores, called 
conidia, can germinate and extend to form hyphae (Figure 1). In liquid medium, A. niger 
shows either dispersed or pelleted growth (Krijgsheld et al., 2013). In our daily life, we 
often encounter the black conidia of A. niger on the outside skin of onions (Gherbawy et 
al., 2015). 

 

 A           B                 C 

 
Figure 1. Pictures of A. niger strain N402 (or its derivatives). (A) Top view of a sporulating colony 
formed on solid agar plate. (B) Side view of conidiophores formed on solid agar plate. Chains of 
conidia are seen on top of the stalk. (C) Hyphae emerging from a single conidium in liquid medium. 

A. niger is a saprobe, growing on decaying plant matter in nature. It secretes enzymes to 
degrade the large plant polysaccharides, and takes in and catabolizes the resulting di- or 
monomeric sugars to generate energy for life. These di- or monomeric sugars (or 
derivatives thereof) act as inducer molecules resulting in the activated and abundant 
expression the genes encoding plant polysaccharide degrading enzymes via substrate-
specific transcription factors (TFs) (Culleton et al., 2013). These genes are often 
transcriptionally down-regulated via carbon catabolite repression (CCR) when a more 
energetically favorable carbon source, such as glucose, compared to plant polysaccharides 
is available as substrate (Adnan et al., 2018). 

15409-Alazi_BNW.indd   6 17-04-18   16:48


