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3.1.3 Monera e.g. Bacteria

NOTES

Bacteria are Prokaryotes i.e. lack a membrane,  enclosed nucleus or 
membrane enclosed organelles.

Bacterial cells: 

Basic structure ( including plasmid DNA)

STRUCTURE
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3 main types.


· Cocci e.g. streptococcus

· Spirals e.g. Syphilis.
· Rods e.g. T.B.


Reproduction: Binary fisson

· DNA replicates
· Cell elongates pushing the replicated DNA apart

· Ingrowths of the cell membranes and cell walls occur forming two identical cells or organisms.

· Because of their short life cycle and multiple generations, mutations become a very important feature.

·  Under favourable conditions reproduction can occur once every twenty minutes.

· Growth curve

Growth curve (5 Phase)


Lag Phase: Cells adapting to new environment. Cells increase in size but do not divide.

Log Phase: Cell numbers increase at ever increasing rates with time. The more cells that are present the faster the population of cells increases.Optimum conditions for growth.

Stationary Phase: No increase in numbers. Rate of cell growth is equal to cell death. At this point bacteria are competing for food, space, moisture and oxygen. There is also a build up of wastes.

Decline Phase:  Rapid cell death usually due to the cells bursting open. This is due to a lack of nutrients and a toxic environment.

 Cell death exceeds cell birth.

Survival Phase: Some cells survive by forming endospores

Endospore Formation:

Formed in unfavourable environments.

· Cell shrinks

· Rounds up

· Forms a thick wall within the original structure.

When conditions become favourable:

· Spores absorb water

· Break their walls

· Reproduce by binary fisson

Factors affecting growth
· Temperature

· Oxygen concentration

· pH

· External solute concentration

· Pressure

Nutrition in bacteria


Autotrophic: Organisms which have the ability to make their own food from inorganic molecules

Chemosynthetic: Organisms which make their own food using energy from chemical reactions

Photosynthetic: Organisms which make their own food using energy from sunlight

Heterotrophic: Organisms which cannot make their own food. Must eat food made by other organisms 

Saprophytic: Organisms feed on dead and decaying organic matter

Parasitic: An organism lives in or on another organism causing it harm.

Beneficial Microorganisms

· Streptococcus in yogurt making

· Lactobacillus used to make antibiotics

Harmful Microorganisms

· Pneumonia caused by Pneumococcus

· Cholera caused by vibrio

Pathogenic bacteria

· Bacteria capable of causing disease

Definition of Antibiotics

Compounds produced by microorganisms that stop the growth, or kill other microorganisms without killing human tissue.

Antibiotics first became widely available in the 1940s with the use of penicillin and sulphonomides. Since that time, the pharmaceutical industry has developed hundreds of varieties of these drugs with millions of prescriptions for antibiotics being written each year. This growth in antibiotic usage has been parallel by the ability of bacteria to resist being killed by these agents and has resulted in a steady decline in the number of effective antibiotics each year. In order to deal with this antibiotic resistance, new antibiotics need to be developed to which bacteria are less likely to become resistant. 

Antibiotic production is a feature of several kinds of soil bacteria and fungi and may represent a survival mechanism whereby organisms can eliminate competition and colonise a niche. In a hostile environment, species able to secrete antibiotics effective against a variety of different bacteria may be favoured. The production of antibiotics by bacteria may represent a type of “germ warfare” in which the producing species uses antimicrobial compounds to discourage microbial competitors.

The resistant bacteria have a competitive advantage over the antibiotic sensitive bacteria. Therefore they grow very rapidly.

Bacterial strains have emerged which are resistant to almost all known antibiotics. These bacteria are said to be multi-resistant and are called Superbugs. One example of a superbug is a bacterium called Methicillin resistant Streptococcus aureus (MRSA). It is becoming widespread in hospitals.

Read the following extract and then answer the questions below.

Vaccine for Virulent Strain of Hospital Bug

A Dublin-based scientist has developed a working vaccine against a common bacterium that causes dangerous infections in hospital patients. He believed this is the first working vaccine against Staphylococcus aureus, the bug that has become resistant to some of our most powerful antibiotics.

The novel protein meant that they had a target unique to S aureus, a bug that has caused death and illness around the world. These bugs are fellow-travellers with us, living harmlessly in the noses of half the population and also commonly colonising the skin. Some strains have become strongly resistant to the antibiotics designed to kill bacteria, however.

This means they can often survive frontline antibiotics, constantly challenging the drug companies to find new drug that can kill these strains, known collectively as MRSA (Methicillin Resistant Staphylococcus aureus). The current antibiotic of last resort, vancomycin, still works against most MRSAs but the medical journals increasingly carry reports about staph resistance to this antibiotic. “There are a couple of new antibiotics,” says Foster. “Resistance will develop very quickly, so we view vaccination as an alternative.”

Trials are underway on two vaccines, the one used with neonates and based on the use of purified antibodies recovered from human donors and another trial that has just cleared Phase l and is currently enrolling for Phase ll. This vaccine is based on monoclonal antibodies recovered from engineered organisms.

The trial involving the premature babies was a ‘proof of principle’ for this passive transferred immunity approach. One in five premature babies weighing less than one kilogram at birth will get staph infections, says Foster, hence the group’s interest in a vaccine. Yet any patient would benefit from a staph vaccine before heading into hospital for surgery or emergency treatments. Patients who have to use catheters and young people may be particularly vulnerable too. “They are all at risk of staph infection,” says Foster. “Some 40 to 50 per cent of hospital acquired staph infections are caused by MRSA.”

 [Ahlstrom, D.,2006. Vaccine for virulent strain of hospital bug. In: Flashes of Brilliance- The Cutting Edge of Irish Science. Dublin: Royal Irish academy, pp76-77.]

Questions:

1. What does MRSA stand for?

2. Explain the terms vaccination and antibiotic.

3. Where in the body is S. aureus normally found?
4. What is the problem controlling MRSA?
5. Name the antibiotic currently used to control MRSA?
6. Who is at risk of a staph infection?
7. Who will benefit from the vaccine?
8. Name another bacterial disease?
9. What term is used to describe disease causing bacteria?
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Section C

2006

15.
(b) Answer the following in relation to bacteria.
(i) Distinguish between photosynthetic and chemosynthetic bacteria. Give an example of

each type.

(ii) Name two forms of heterotrophic nutrition found in bacteria.

(iii) What are antibiotics? For what purpose are they used?

(iv) Explain what is meant by antibiotic resistance and suggest how it may develop.   (30)
2005

15.
(b) (i) Draw and label a diagram to show the basic structure of a typical bacterial cell.

(ii) Other than being prokaryotic, state two ways in which a typical bacterial cell differs from a typical human cell (e.g. cell from cheek lining).

(iii) Describe how some bacteria respond in order to survive when environmental conditions become unfavourable.

(iv) What is meant when a bacterium is described as being pathogenic?

(v) What are antibiotics? Use your knowledge of the Theory of Natural Selection to explain the possible danger involved in the misuse of antibiotics.


      (30)

(c) Saprophytic and parasitic fungi are widespread in nature.

(i) Explain each of the underlined terms.

(ii) State a role of each of these types of fungus in the overall scheme of nature.

(iii) Give one example of a beneficial fungus and one example of a harmful fungus.

(iv) State a function for each of the following structures that are found in fungi;

rhizoid, sporangium, gametangium, zygospore.




      (30)

2004

15.
(c) (i) Draw a labelled diagram to show the structure of Rhizopus. State one feature in your diagram that indicates that Rhizopus belongs to the kingdom Fungi.

(ii) Sexual reproduction in Rhizopus leads to the formation of a zygospore. Show, by means of labelled diagrams, the stages involved in the production of the zygospore.

(iii) Explain what happens when the zygospore reaches a location at which conditions for its germination are suitable.







      (30)
H 3.1.9 Nature of Bacteria and Fungi



NOTES

Bacteria are prokaryotic


Fungi are eukaryotic.
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Bacterial cells: Basic structure ( including plasmid DNA)


3 main types.


Reproduction 


Nutrition


Factors affecting growth


Understanding the term Pathogen


Definition and role of antibiotics


P. 29








Contemporary Issues


Economic importance of bacteria: ex of any 2 beneficial and any 2 harmful bacteria





Potential abuse of antibiotics in medicine
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Labels required:


Cell wall


Cell membrane


Genomic material including plasmid


Cytoplasm


Flagella


Capsule





cytoplasm
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Prokaryotic nature of bacteria


Eukaryotic nature of fungi


P 30





Prokaryotic nature of bacteria


Eukaryotic nature of fungi


P 53








Prokaryotic: Cells that do not have a membrane–bound nucleus





Eukaryotic: Cells that have a membrane-bound nucleus





Cell membrane











Plasmid
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