


BACTERIOLOGY 





1.	BACTERIAL MORPHOLOGY  


	A.	Study of structure, appearance.


	B.	Colony morphology - growth characteristics


	C.	Microscopic morphology - cell characteristics





2.	COLONY MORPHOLOGY


	A.	Colony 


		1.	Clump of organisms growing on the surface of solid medium.


		2.	Descendants of a single cell


		3.	Vary in appearance - characteristic of  a genus


	B.	Characteristics observed :


		1.	Shape, size


		2.	Margin


		3.	Elevation


		4.	Surface texture


		5.	Light transmitting property (color)


		6.	Consistency





3.	MICROSCOPIC MORPHOLOGY


	A.	Size


	B.	Shape


	C.	Arrangement


	D.	Cell Structure


		1.	Basic cell structure


		2.	Special cell structures





�
4.	SIZE


	A.	Measured in micrometers ((m)


		1000 (m = 1mm


	B.	Ave. Range :  D  =  0.1 (m to 2 (m


				          L  =  0.1 (m to 8 (m 


	


4.	CELL SHAPE,  ARRANGEMENT    


	A.	Three groups according to shape. In addition, variation of arrangement is 				characteristic of a genus.


		1.	Cocci (us) 


			a.	Spherical, oval, egg shaped, bean shaped 


			b.	Size and shape varies.


			c.	Singles, pairs, irregular clusters, tetrads, cubical packets of 8.


		2.	Bacilli (us)


			a.	Elongated, cylindrical, rod-like


			b.	Vary in diameter, length, shape of ends, arrangement.


			c.	Singles, pairs, chains, parallel packets.


		3.	Spirals


			a.	Curved rods


			b.	Vary in diameter, length, number of curves, tightness of curves, flexibility.


			c.	Three groups of spirals:


				1.	Vibrios  -  single curve,  comma shaped


				2.	Spirillum  -  rigid,  two or more curves,  cork screw shape


				3.	Spirochetes  -  flexible,  two or more curves, wavy - move by flexing 						bodies.
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5.	CELL STRUCTURE    (Handout available for students)


	A.	Basic cell structures - found in all typical eubacteria


	B.	Special cell structures - found only on certain groups of bacteria


6.	OBJECTIVES


	A.	Identify cell structures in drawing


	B.	Describe function each cell structure


	C.	Describe composition each cell part





7.	BASIC CELL STRUCTURES :


	A.	CELL WALL   


		1.  Properties:


			a. Rigid


       		b. Porous


		2.  Function:


			a. Shape of the cell


			b. Protection from differences in the internal and external osmotic pressure


		3.  Composition : 


			a.	Peptidoglycan (murein) - principle compound


			b.	Murein composed of glucose, muramic acid, and polypeptides in “lattice 					like” arrangement


			c.	Arrangement responsible for rigidity, porosity


		4.  Variation in composition : 


			a.	Detected by doing Gram stain, Acid Fast stain


			b.	Gram positive - 80% murein, multiple layers of murein    


Gram negative - 40% murein & 40% lipids, lipid layer outside, thin murein layer inside 


				Acid Fast - 20% murein & 60% lipids (waxy) 
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B.	CELL MEMBRANE  


		1.  Properties:


			a.	Thin, flexible membrane


       		b.	Semipermeable (selectively permeable) membrane


	2.  Function:


			a.	Controls the movement of nutrients, wastes across the membrane


			b.	Site of some metabolic reactions - production of energy


		3.  Composition:


			a.	Phospholipids & proteins


			b.	Structure of phospholipids:


				1).	Phosphate “head” - hydrophilic 


				2).	Fatty acid “tails” - hydrophobic


		4.	Bilayer of phospholipids forms cell membrane			


a.	Proteins molecules:


				1).	Some extend through both lipid layers forming pores


				2).	Some adhere to inside of membrane - usually enzymes


				3).	Some capable of movement between the lipid layers


			b.	Fluid mosaic model - lipids in fluid state, structure is constantly changing


			c.	Movement across the membrane   


				1).	Passive transport - osmosis, diffusion, facilitated diffusion


				2).	Active transport





C.	CYTOPLASM


		1.	Properties:


			a.	Viscous fluid


			b.	Consistency of egg whites


		2.	Function:


			a.	Filling of cell (“cell sap”)


			b.	Suspension medium


			c.	Site of most metabolic processes


		3.	Composition :


			a.	80% water


			b.	20% soluble substances - nutrients, wastes





D.	NUCLEOID  


		1.	Properties : 


			a.	Long, circular


			b.	Highly folded, suspended in cytoplasm


	2.	Composition : 


			a.	DNA


			b.	Single molecule			


c.	Lacks histones


		3.	Function :


			a.	Control center of the cell


				1).	Controls reproduction


				2).	Controls metabolism


			b.	Contains genetic code (inherited characteristics)





	E.	RIBOSOMES   


		1.	Properties : 


			a.	Large, dense granules


			b.	Scattered through out cytoplasm


		2.	Composition :


			a.	RNA


			b.	Proteins


		3.	Function :


			Sites of protein synthesis





	�
F.	INCLUSIONS 


		NUTRIENT (STORAGE) GRANULES  


		1.	Properties :


			a.	Very small, numerous


			b.	Scattered through out cytoplasm


		2.	Function :


       		Storage of nutrients


		3.	Composition :


			Insoluble nutrients :


			a.	glycogen


			b.	phosphate  (volutin)


			c.	inorganic ions  (minerals)





	G.	VACUOLES


		1.	Scattered in cytoplasm


		2.	Gases, lipid droplets





8.	SPECIAL CELL STRUCTURES


	A.	CAPSULE, SLIME LAYER (GLYCOCALYX)   


		1.	Properties :


			a.	Jelly-like layer secreted by cell


			b.	Adheres to cell wall


			c.	Capsule - thick layer, regular


	     			Slime layer - thin layer, loose fitting, irregular


		2.	Functions :


			a.	Capsule 


				1).	Protects the bacterium from phagocytes


				2).	Enhances bacterium’s ability to produce disease


			b.	Slime layer


				1).	Protects the cells against drying


				2).	Allows bacteria to adhere to surfaces in their environment or to each other 				(colonize)


		�
3.	Composition:


			a.	Polypeptides and polysaccharides


			b.	Exact composition varies in each individual  species


		4.	Found only on some cocci, bacilli


		5.	Will not absorb dyes, need special staining techniques to observe





	B.	FLAGELLUM (FLAGELLA)


		1.	Properties:


			a.	Long, thin, thread-like appendage


			b.	Attached to the cell membrane from a basal 	granule


		2.	Function :


			a.	Responsible for motility


			b.	Rotates clockwise or counter clockwise


			c.	Chemotaxis - movement toward nutrients, away from harmful chemicals


	3.	Composition : 


			Protein called flagellin


	4.	Number and Location:


			a.	Number - single, two, or more


			b.	Location - at one end, both ends, all over cell


		5.	Found only on some bacilli, spirals


		6.	Requires special stain to demonstrate





	C.	 PILUS (PILI)     


		1.	Properties:


			a.	Thin, shorter, hair-like appendages


			b.	Vary in length


			c.	Extend from entire surface of cell


			d.	Two types:


				1).	Attachment pili


				2).	Conjugation (sex) pili 


		2.	Composition : 


				Protein - pilin


		�
3.	Function :


			a.	Attachment pili :


				1).	Shorter in length


				2).	Allow  bacteria to adhere to the surface of mucus membranes and to each 				other


				3).	Enables the cells to colonize


				4).	Enhances the bacteria’s ability to cause disease


			b.	Conjugation (sex) pili


				1).	Longer


				2).	Allows two bacteria to adhere to each other


				3).	Provides a pathway for a segment of DNA to be transferred from one cell 				to the other (conjugation)





D.	PLASMIDS   


		1.	Properties :


			a.	Small circles of DNA


			b.	Are not connected to the nucleoid


	2.	Function:


			a.	Contains genetic information that is not essential to the cell’s survival


			b.	May contain genes for R factors (drug resistance),  toxins


			c.	May be involved in conjugation


       		d.	Used in genetic engineering





	E.	ENDOSPORES   


		1.	Properties :


			a.	Dense, round to oval structure occurring in cytoplasm


			b.	Extremely resistant to environmental conditions 


	     			(heat, drying, lack of nutrients, chemicals, radiation)


			c.	Remains viable but dormant after vegetative cell dies


			d.	Will germinate when introduced into a favorable environment producing a cell 			identical to the parent cell


		�
2.	Composition :


			a.	DNA surrounded by an endospore cortex formed of repeated layers of cell 				wall and cell membrane 


			b.	Formed inside cell to protect the cell from adverse environmental conditions


		3.	Function :  


				Survival


		4.	Formation :


			a.	Sporogenesis  (Sporulation)


				See pg. 75 for fig. of sporogenesis


			b. 	Formed by two genus Gram positive bacilli – describe importance


		5.	Size and Location:


			a.	Size :


				1).	Smaller than the diameter of the cell


				2).	Equal to the diameter of the cell


				3).	Greater than the diameter of the cell


	b.	Location: 


				1).	Central - in the center of the cell


				2).	Terminal - at one end of the cell


				3)	Subterminal - Between the center and the end of the cell  


