Microbiology – Introduction to Bacteria
Bacterial Classification (Murray 3rd Pg 6)
It is important to classify bacteria according to their various characteristics, thus enabling us to identify them. This is a convenient system in order to classify the thousands of organisms. There are several ways of classifying bacteria and these are identified below:

· The external shape of the bacterial organism is a main feature

· Bacteria can be:

· Rod shaped ( bacilli

· Round shaped ( cocci

· Curve shaped ( vibrios

· Spiral shaped ( Spirochaetes

Bacteria can also be classified according to their ability to retain the gram stain (gram positive or negative). 
Bacterial Cell Wall (Murray Pg 11)

The bacterial cell wall is composed of the following structures (gram positive bacterium):
· Cell Wall: this is largely made of peptidoglycans, this layer is thick. This is essential for the structure of the bacterium. 
· The cytoplasmic membrane consists of structural and enzymatic proteins

The bacterial cell wall is composed of the following structures (gram negative bacterium):

· Outer membrane: consists of a thick layer of lipopolysaccharide (released to cause immune reactions), phospholipids and proteins. Also contains porin proteins, allows transport of small metabolites and antibiotics into bacterium. (Murray Pg 11) 

· Periplasmic space: contains many transport, degradative, and cell wall synthetic proteins (enzymes) important in the breakdown of macromolecules to act as metabolites. Contains a thin layer of peptidoglycans. 

· Cytoplasmic membrane: contains carrier proteins. Attached to the outer membrane at several adhesion points. 

Some bacteria also have these capsules on their outer surface, and this is called the slime layer. Although not required for the growth of bacteria, this layer is extremely important for the survival of bacteria ( as they have poor antigenic properties and are usually antiphagocytic and is a major virulence factor. 

Other bacterial structures (Murry Pg 11)

Some other commonly found structures are:

· Fimbriae (pili): small projections on the outer bacterial surface. It aids in adherence to other bacteria or the host cell. Compared to flagellum, it is not curved. A particular type of pili is called Sex (F) Pili – its main function is to transfer bacterial chromosomes between bacteria. 

· Flagellae: These act to propel the bacteria aiding in movement. They are attached at several points to the bacteria by hook and basal body structures. 
· Endospores: allow longer survival of organism, can survive without host. 
Internal Structures of Bacteria (Murray Pg 12)

Some of the internal structures associated with bacteria are as follows:
· Cytoplasmic membrane: lipid bi layer structure similar to eukaryotes (i.e.: animals, plants, and fungi) but does not have cholesterol
· Mesosome: acts as an anchor to pull apart daughter chromosomes during cell division (i.e.: cell division in bacteria is usually by binary fission)
· Nuclear material: called the nucleoid in which a single chromosome – double stranded DNA is stored 

· Plasmids: These are extrachromosomal DNAs not present in the chromosome. These offer antibiotic resistance and can be passed onto other bacteria which are more dangerous and hence become more resistant. 
· Ribosomes: consists of a 30S + 50S subunit to form a 70S ribosome. This is in contrast to the eukaryote which consists of a 40S + 60S forming a 80S ribosome. The ribosomes can attach to the mRNA as it is being synthesized as part of transcription process and therefore translation can occur then and there itself. This is because there is no nuclear membrane, so transportation of the mRNA into the cytoplasma need not occur. One way of antibiotic action is to develop those that attack 50S and 30S subunits which are not found in host cells. 
Bacterial Physiology (Murray Pg 22)

Sources of C and N
Like eukaryotes, bacteria require energy in the form of carbon (C) and nitrogen (N), water and various ions. Bacteria that cannot grow in the presence of oxygen are called obligate anaerobes.  Bacteria that require oxygen for their growth are called obligate aerobes. Most bacteria can grow in either state, these are called facultative anaerobes. Bacteria can also be classified according to predominant source of carbon. For example, bacteria that rely on inorganic chemicals for their source of carbon are called: autotrophs. Bacteria that rely on organic sources for their carbon are known as heterotrophs (a good example of heterotroph is us – the host). Nitrogen is derived as a source from ammonia or from host amino acids by deamination. 
Energy and Respiration
The energy derived for the bacteria is metabolized by fermentation and respiration. The sugars can be degraded using:
· Sunlight as an energy source – these type of bacterium are called photoautotrops

· Oxidation of metal ions as an energy source (inorganic compounds) – these type of bacterium are called chemoautotrophs 

· Aerobes, anaerobes and facultative anaerobes are described in the previous section. 

Nutrition

Nutrition for bacteria are derived from small molecules that pass through the cytoplasmic membrane and use several enzyme systems for their metabolic processes. Thus, one way of antibiotic function is to actually hinder these enzyme systems so nutrition is deprived and bacterium dies. 
Temperature 

Bacteria can be classified according to their temperature of function. For example: 
· Psychrophiles: grow  < 20 degrees

· Mesophiles: grow 25-40 degrees

· Thermophiles: grow 55-80 degrees 

Bacterial division

All bacteria divide by binary fission. This is when bacteria undergo fission whereby the cell is immediately divided into two (division is spontaneous). 

Bacterial growth cycle and culture

The culturing of bacteria is important to see in which type of environment they undergo efficient multiplication. There are a variety of media used and these are:
· Broth/solid

· Simple

· Enrichment

· Selective 

· Indicator

· Anaerobic conditions

In terms of population dynamics (sigmoid curve): Once the bacteria introduced into a new environment, it will take some time to get used to it ( this is called the lag phase. Once used to it, it will grow in a doubling (i.e.: 1(2(4(8 etc) characteristic using the metabolites in the medium as its energy source. This phase is known as the log phase. Eventually when the culture runs out of metabolites or toxic substance build up occurs, the bacteria stop multiplying and we have the stationary phase. 
