Lab 10 Fungi: Yeasts and Molds!

I. Background Information
1) The kingdom fungi or Myceteae has approximately 100,000 fungi species that can be divided into two groups, macroscopic fungi (e.g. mushrooms) and microscopic fungi (e.g. molds and yeasts).
2) Microscopic fungi exist in two basic morphological types: yeasts and hyphae.  
· Yeasts are round to oval in shape and reproduce asexually through growing swells on its surface, known as buds.  These buds then become individual separate daughter cells in a process called “budding.”  Although this is one rout for asexual reproduction, the most common form is spore production.  
· Hyphae are long, threadlike cells found in filamentous fungi or molds.   The woven interwining mass of hyphae that makes up the body or colony of mold is the mycelium.  Some species also form pseudohypha, which occurs when daughter cells do not completely separate after budding.  
3) Although most fungal cells exist as yeasts or hyphae, a few are dimorphic and can exist in either form depending on growth conditions such as temperature.
4) Fungi exhibit such a marked diversity in spores that they are largely classified and identified by their spores and spore-forming structures.  There are two main subtypes of asexual spores, sporangiospores and conidiophores.  
· Sporangiospores are formed by successive cleavages within a sack like head, called a sporangium, which is attached to the sporangiosphore stalk.  These are initially enclosed but are released when the sporangium ruptures.  
· Conidiophores are free spores that are not enclosed by a spore-bearing sac.  They develop by either pinching off of the tip of a special fertile hypha or by the segmentation of preexisting vegetative hypha.  
5) Fungi can reproduce both sexually and asexually so one might ask what is the function of their sexual spores?  Just as in plants and animals, when fungi of two different genetic make-ups combine their genetic material it creates an offspring with combination of genes different from that of either parent.  Such variations can be advantageous for the species adaptation and survival.  
6) Fungi are heterotrophic and acquire nutrients form a wide variety of organic materials called substrates.  Most fungi are considered saprobes because they obtain their needed substrates from the remnants of dead plants and animals.  In general, fungus penetrates the substrate and secretes enzymes that reduce it to small molecules that can be absorbed by the cells.  

· “Some say every naturally occurring organic material on earth can be attacked by some type of fungus!”

7) Fungi are defined as eukaryotic organisms that can be either unicellular or multicellular.

8) Most fungi prefer cool damp places, and some are capable of surviving in the water.  Fungi are often found in nutritionally poor or adverse environments, e.g. high salt or sugar, high temperatures, and even snow and glaciers.  
9) Fungi are aerobic organisms with the exception of yeast which is a faculative anaerobe.

10) Fungi play positive roles by decomposing organic material, producing antibiotics, and aiding in production of some commercial food e.g. beer and cheese!  However…

· Fungal pathogens cause several different types of infections in humans and animals.
· Also, fungi pose a very pressing economic hindrance on the agricultural industry.  The pathogenic species affect plants such as corn and grain, and also rots fresh produce during shipping and storage.  Every year it is estimated that approximately 40% of the yearly fruit crop is consumed by fungi!
11) We will be using Sabouraud agar for this experiment because it is a selective media containing glucose and peptone.  The agar also has a low pH which helps to inhibit most other microorganisms.  

II. Procedure
Part A:

1) Divide two Sabouraud plates and then inoculate each half section with one of each of the known yeasts and the remaining section with the baker’s yeast.  

2) Inoculate a glucose and a sucrose fermentation tube for each known yeast and the baker’s yeast.  

3) Incubate at 37 degrees.

Part B:

1) Contaminate 1 Sabouraud agar plate in whatever fashion! Be creative!  Then invert and incubate.  

2) Inoculate 3 Sabouraud plates with the known molds by making one line down the middle of the plate.  Then invert and inoculate.

3) Growing fungi on glass slides in a moist chamber allows you to observe the relationship between the reproductive structures and the mycelium.  Place a block of agar on a slide in a petri dish.   Then inoculate the centers of the four sides of the agar block with the fungus.  Cover the agar block with a sterile cover slip.  Then add 8ml of sterile water to the bottom of the petri dish.  Then incubate at 25C until sporulation occurs.  
Part C: As a class
1) Cut the fruit or leaves into small pieces and put them in the glucose-yeast extract until the bottle is full to the brim.  Then cover the mouth with a balloon and incubate at room temperature.  
