EUKARYOTIC MICROORGANISMS



KINGDOM FUNGI

General Characteristics Of Fungi :

1.  Size

	A.  Microscopic and macroscopic forms

	B.  Microscopic forms larger than bacteria

2.  Eucaryotic 

	A.  Nucleus - haploid and/or diploid

	B.  Organelles

3.  Unicellular forms  

		Yeast - microscopic

 4. Multicellular forms 

	A.	Filamentous molds - microscopic 

	B.	Fleshy (Complex) Molds - macroscopic

			(mushrooms, puff balls, bracket fungi)

5.  Dimorphism  

	A.	Capable of existing in either multicellular or unicellular forms

	B.	Depends on environmental conditions (temperature)

6. Metabolism

A.	Nutritional requirements :

1.	Absorb nutrients ( excrete exoenzymes )

		2.  Heterotrophs ( most are saprophytes )

B.  Oxygen requirements

1.	Molds - aerobic

	     	2.	Yeast - aerobic, facultative

C.	Chemosynthesis ( chemoheterotrophs )

	1.	Enzymes – catalyze metabolic reactions

	2.	Energy – oxidation CHO ( respiration)



�MORPHOLOGY OF FUNGI



A.	FILAMENTOUS MOLDS



1.	Colony morphology

		a.	Fuzzy, cottony, pigmented - colors distinctive

		b.	Varies in size, shape, texture  -  characteristic for each genus



	2.	Structure of mold colony  (see handout)

		a.	Mat of intertwining branching filaments

		b.	Filament - chain of single cells joined to end

		c.	Hypha - individual filament	(hyphae - plural)

		d.	Mycelium - mass of filaments visible to unaided eye

		e.	Two types mycelium based on function:

			1).	Aerial (reproductive) mycelium - grow upward - reproduction (spores)

			2).	Vegetative mycelium - penetrate medium - absorption of nutrients



	3.	Microscopic morphology   (see handout)

		a.	Hypha  -  microscopic filament   

1).  Formed of chain of individual cells 

			2).	Septate hypha - divided by cross walls separating individual cells

			3).	Nonseptate (Coenocytic) hypha - no cross walls, resembles hollow tube

4).	Hyphae may appear branched, spiral, nodular, etc. - characteristic for genus               fungus



		b.	Fungal cell structure :		(see figure in handout)

1).	Cell wall  

				a).	Rigid, porous

				b).	Composed of chitin

				c).	Responsible for shape of cell

					Protection



			�2).	Cell membrane

				a).	Semipermeable membrane

				b).	Composed of bilayer of phospholipids

				c).	Controls absorption of nutrients, elimination of wastes



			3).	Cytoplasm

				a).	Filling of cell

				b).	Suspension medium

				c).	80% H2O + 20% soluble substances

			

			4).	Nucleus

				a).	Nuclear membrane

				b).	DNA - chromosomes

				c).	Nucleolus - site of r-RNA synthesis

				d).	Controls metabolism, reproduction

					

5).	Mitochondria

				a).	Outer membrane;  inner folded membrane

				b).	Site of ATP synthesis



			6).	Endoplasmic reticulum

				a).	Membranes that lie parallel to each other forming channels

				b).	Ribosomes attached to surface  -  sites of protein synthesis



			7).	Vacuoles  -  food, storage, digestion



			8).	Inclusion (Nutrient, Storage) granules - stored nutrients



			9).	Septum – cross wall between individual cells



			10).	Pore – opening in septum; allows cytoplasmic streaming 

			

			



B.	YEAST



	1.	Colony morphology

		a.	Bacteria-like  -  smooth, rough, shinny, dull, etc.

		b.	Pigmented



	2.	Microscopic morphology

		a.	Size - larger than bacteria  (3 - 15 (m)

		b.	Shape - round, oval, cylindrical



	3.	Yeast cell structure		

a.	Same cell parts as mold cell   (see figure in handout)

		b.	Some have capsule





REPRODUCTION OF FUNGI

1. Sporulation

A.  Formation of spores

	B.  Formed by sexual or asexual process

	C.  Asexual - formed by cells of one organism

	D.  Sexual - formed as a result of the fusion of the nuclei of two opposite mating type



2.	Characteristics of fungal spores :

A.	Consists of DNA surrounded by spore wall

	B.	Haploid

	C.	Survive environmental conditions  

		a.	Not as resistant as bacterial endospores  		

		b.	Can be destroyed by boiling, chemicals, etc.

D.	Capable of germinating when introduced into favorable environment

	E.	Dormant  -  metabolically inactive

	F.	Light  -  air borne, dust borne, spread by water, insects, animals

	G.	Highly allergenic

	

3.  Asexual spores  -  describe each of these  :    (see figures in lab manual)       

A.  Blastospores - yeast, some molds       

	B.  Arthrospores – molds

	C.  Chlamydospores - molds

	D.  Conidiospores - molds

	E.  Sporangiospores - molds



4.  Formation of sexual spores :

	A.	Two haploid cells, (+) and (-) fuse

	B.	Dikaryotic cell – contains two haploid nuclei

	C.	Nuclei fuse ( diploid cell (zygote)

	D.	Diploid nucleus ( meiosis ( haploid spores

	E.	Haploid spores ( mitosis ( 2 ( 4 ( 8

 

5.	Types of sexual spores  - describe these :  (see figures in lab manual)

A.  Ascospores - yeast, some molds

	B.  Zygospores – molds (filamentous)

	C.  Basidiospores - complex molds  (mushrooms)   



CLASSIFICATION AND IDENTIFICATION Of FUNGI



1.	Criteria used :

A.	Colony morphology

Color, size, shape, texture

B.	Microscopic morphology

1). 	Hyphae - shape, septate or nonseptate

		2).	Cell structure - size, shape

C.	Reproduction  (Sporulation)

1).	Asexual, sexual, or both

		2).	Type spore formation



2.	Major groups of fungi  -  see table in text



MYCOSES  ( Fungal Infections )



A.	Growth in, on tissues  (  tissue destruction

	1.  Superficial (cutaneous) infections :

		a.	Dermatophytes

		b.	Involve keratinized tissues (hair, skin, nails)

		c.	Transmitted by direct, indirect contact

2.  Subcutaneous  (Intermediate) infections 

a.	Involve tissues underlying skin ( lymphatics

		b.	Introduced into cuts, wounds

		c.	Source - soil

3.  Systemic infections :

a.	Involve internal organs : lungs ( other organs

		b.	Inhale spores

4.  Opportunistic infections :

a.	Produced by fungi that generally do not cause disease 

b.	Occur in individuals whose resistance ( immunity ) impaired.



B.	Production of toxins (mycotoxins)

1.	Food poisoning

	2.	Carcinogenic

	3.	Hallucinogenic

	4.	Poisonous - lethal



C.	Allergies 





�CULTIVATION Of FUNGI  ( Growth Requirements )



Compared to bacteria:



	1.	Rate of growth - slower

	2.	Nutrients – heterotrophs; absorption

	3.	Oxygen - molds - aerobic; 

yeast - aerobic, facultative

	4.	Temperature - grow at broader ranges

			easily destroyed by ( heat (boiling)

	5.	pH - grow at broader pH ranges

	6.	Moisture - don’t require as much moisture

	7.	Osmolarity - will grow in presence of ( osmolarity

	8.	Light - UV destroys fungal cells 



IMPORTANCE Of FUNGI

A.  Ecological

Decomposers

B.  Economical

1. Disadvantages

		a.  Destruction of organic materials

		     ( food, paper, cloth, leather, wood, etc. )

		b.  Plant diseases ( crops, ornamental )

		c.  Diseases of humans, animals

2.  Advantages

		a.  Manufacture of: 

1).	alcoholic beverages

			2).	dairy products

		3).	baked goods  

  		4).	pharmaceuticals

	     		( antibiotics, vitamins, enzymes, vaccines )

  b.  Genetic engineering


