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Biology of Fungi, Lecture 6: Fungal Nutrition 

Nutrient Requirements 
u Most fungi are grown/cultured on media containing natural components, e.g., 

Q Potato dextrose agar 
Q Malt extract agar 
Q Cornmeal agar 

u Fungal growth media tend to be 
Q Rich in carbohydrates 
Q Slightly acidic (pH 5-6) 

u Fungi can be grown on minimal media as well (i.e., salts and glucose), depending upon their 
specific requirements which may include: 
Q One or more vitamins (e.g., thiamine, biotin) 
Q Organic nitrogen (some fungi cannot use nitrate or ammonium as a nitrogen source) 
Q Other insufficiencies, e.g., iron as heme, sulfur as in cysteine 

u The above requirements are minimums, and not necessarily represented of the needs for 
optimal growth 

u Some growth requirements change due to suboptimal conditions, e.g., aerobic vs. anaerobic 
growth of Saccharomyces 

Carbon and Energy Sources 
u Fungi can use a variety of carbon sources to derive cellular energy 
u Use of these sources approximates a bell curve based upon the structural complexity and 

degree of utilization of the substance [Fig. 6.1, Deacon] 
u Simple molecules (e.g., glucose) easily diffuse through the membrane/cell wall 
u Utilization of some carbon sources often depends upon membrane transporters  
u Complex molecules must first be broken in to simpler components by secreted enzymes 

before transport into the cell 
u Fungi can also exhibit diauxic growth, i.e., predominant use of one carbon source before 

switching to a second 



Biology of Fungi Lecture 6: Fungal Nutrition 

Page 2 of 3 

Nutrient Capture 
u Electrical dimensions to hyphal growth 

Q Apical tips of hyphae are surrounded by an an electrical gradient that they generate 
l Exterior at apex is more electronegative than the exterior subapical regions 
l Gradient corresponds to the influx and efflux of protons (H+) 

Q Originally, the gradient was speculated to be involved in hyphal tip growth 
Q The electrogradient is now thought NOT to be involved in hyphal tip growth since 

disruption of the gradient does not affect continued tip growth 
Q Current thought is the electrogradient has a role in nutrient uptake 

l H+ ions are released via ATPase (ion pump) 
l H+ ions flow into the cell in concert with nutrient through membrane proteins 

(symporters) 
Q Symporting seems to be a general principle in fungi and also includes specific ion 

channels for calcium and cations/anions 
Q Fungal symport differs from other eukaryotic cells in that the symport proteins are located 

near the apical tip, whereas the ion pumps are in the subapical regions - thereby 
explaining the electrical field 

u Enzyme secretion 
Q Fungi feed by absorption of nutrients 
Q In complex nutrient environments, fungi secrete degradative enzymes that do not diffuse 

far from the hyphal surface 
l Creates a zone of substrate erosion immediately next to the fungus 
l Simple digestive products are removed, leaving the area now devoid of nutrients 

Q This absence of nutrients forces the hypha to grow into new areas to search for food 
Q This also explains why yeasts do not typically produce depolymerizing enzymes, instead 

living in environments rich in soluble nutrients 
Q The size of the secreted enzymes, as well as other evidence, suggests that their 

secretion occurs near the apical tip 
u Territorial defense 

Q The release of enzymes is an expenditure of energy, therefore fungi tend to defend the 
territory in which they are seeking food 

Q Three general factors in territorial defense: 
l Regulated synthesis of depolymerases to strictly accompany product utilization 
l Use of wall-bound enzymes 
l Production of antibiotics/suppresive substances 
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Mineral Requirements 
u Nitrogen 

Q Fungi do not fix atmospheric nitrogen 
Q Nitrogen sources include: 

l Amino acid transaminations 
l Ammonia/ammonium used to produce glutamic acid or aspartic acid 

F Ammonium not a good media component 
F Its use lowers pH, thereby inhibiting growth 

l Nitrate - conversion to ammonium by nitrate reductase and nitrite reductase 
Q Regulatory controls of nitrogen uptake ensure that ammonium is used first, then nitrate or 

amino acids by preventing 
l Synthesis of nitrogen uptake proteins in the plasma membrane 
l Synthesis of enzymes used in nitrate utilization 

u Phosphorous 
Q Used in significant amounts in the cell 
Q Poorly available from the environment 
Q How fungi acquire phosphorous: 

l Increased activity of uptake systems 
l Release of phosphatase enzymes 
l Solubilization by release of organic acids 
l Hyphal growth into areas where free phosphorous is available 
l Storage as polyphosphates in vacuoles 

u Iron 
Q Essential donor and acceptor of electrons 
Q Needed only in small amounts 
Q Normall occurs as insoluble ferric (Fe3+) oxides in the environment 
Q Often captured by the use of hydroxamate siderophores released into the environment 

 


