Bio 1 – Lecture 13
Fungi – Mycology
Eukaryotes – nucleus, membrane-bound organelles


cell walls with chitin

heterotrophic but external digestion with absorption

mostly decomposers


more closely related to animals than plants – molecular data

Basic fungal body plan

molds – hyphae in vegetative state; mass of hyphae = mycelium (body of fungus)



cellular with septae (pores) or *coenocytic (multinucleate)



fruiting bodies (reproductive state) are what we’re more familiar with
*Fungus Reproduction


Let’s clear up some terms:


haploid – one set of genetic material (n)



diploid – two sets of genetic material (2n)



dikaryotic – two sets of genetic material, but in separate nuclei (n + n)



gamete – haploid cell that will fuse with another haploid cell to make a diploid zygote



in fungi, gametes are generally not released, but merely consist of cells that are part of 





haploid hyphae 



spore – haploid or diploid single cell that germinates (kind of like a seed) without fusion



in fungi, spores are generally haploid



gametangia – structures in which gametes are formed


sporangia – structures in which spores are formed



asexual reproduction – new individual has only genes from one parent (spores)


sexual reproduction – new individual has genes from two parents (gametes)




fungi reproduce both sexually and asexually

Five phyla


*Chytridiomycetes – small, aquatic, primitive


produce flagellated cells – remnant of protist ancestor? – spores & gametes



what does a flagellum imply? – water, no good in air or on land


rhizoids (anchor and absorption)


thallus – rounded top that produces spores or gametes



*often parasitic – frogs, 


*non-specific, global (climate change?)


*Zygomycetes – black bread mold (Rhizopus)


coenocytic hyphae



+ and – hyphae strands (n)




when close, hormones cause cells to grow towards each other, form small gametangia




fusion, zygote, develops into zygospore




zygospore can remain dormant – meiosis occurs during germination – sporangium



sporangia releases haploid spores, spores germinate to form new



*also have asexual reproduction


*Ascomycetes – sac fungi



yeasts, mildews, many molds, morels, truffles, cup fungi


often the cause of plant diseases – Dutch Elm, chestnut blight


asexual reproduction by haploid spores



sexual reproduction – hyphae of different strains fuse making an ascogonium (n + n)




ascogonium divides and produces a fruiting body of many hyphae – ascocarp 



each hyphal tip becomes an ascus




the nuclei fuse in each ascus



one round of meiosis, followed by one of mitosis = 8 haploid cells




released as ascospores



in yeasts, the entire cell is the ascus


*Basidiomycetes – club fungi



mushrooms, brackets, puffballs – what you know



basidia – similar to asci (mushroom (basidiocarp) comparable to ascocarp)




major difference:  basidiospores on outside instead of inside



most of fungus is a mass of hyphae out of site



septae with pores



hyphal cells are monokaryotic (haploid)



when hyphae from two different strains contact, form dikaryotic hyphae 



dikaryotic hyphae may grow a mushroom (basidiocarp)



*gills or pores




inside, nuclei fuse making diploid zygotes




meiosis makes four haploid nuclei to become basidiospores


Deuteromycetes – imperfect fungi



no sexual reproduction that we know of – get reclassified if found



mix, polyphyletic

*Lichens


symbiotic relationship between fungus and alga or cyanobacterium – not a species, but a type



fungus usually ascomycete or basidiomycete


the algae are also found free-living, but the fungi are often only found as part of a lichen



can be multiple species of algae or fungi living together


mutualism?  grown alone, the algae does better – parasitism?


crustose, foliose, fruticose


able to stand extremes in temperature and humidity



found further north than any plants



absorb nutrients from substrate, water, air



often primary colonizers



also sensitive to pollution


reproduce by soredia (asexual) but can mix genetic material from another lichen for sexual

secondary metabolites – dyes, litmus, acids
What do fungi do for us?


*food – also yeasts (beer, bread), cheeses (molds)


decomposers – return nutrients, minerals, to soil


*mycorrhizae – symbiotic with plant roots – swap organics and inorganics:  especially orchids (pines)

drugs:  hallucinogens (similar to LSD), Penicillium, cyclosporine, and many others


bioremediation: caffeine runoff, *logging road for erosion, diesel fuel, PCBs, dioxins, 

disease:  many plant diseases, smuts, rusts, blights; animals – yeast infections, athlete’s foot, most fungal 



infections caused by mycotoxins and aren’t that harmful to healthy people (asthma, dermatitis)
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loss of asexual reproduction; spores kept on outside





dikaryotic stage





no flagellated cells





cell walls only of chitin





basidiomycetes





zygomycetes





ascomycetes





chytridiomycetes





water molds





What about deuteromycetes and lichens?








