Biology Review for CAPT

What do I need to know for the CAPT exam?

I.  The Cell
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Describe the role of enzymes in cell processes.
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· Enzymes are proteins that are specific to one substrate.  
· Substrate binds with the enzyme, a reaction takes place, and product(s) are produced.
· The enzyme remains unchanged.

· There are many enzymes in your digestive system that break down food.

· Enzymes were used in the Lab on Applesauce – cellulase and pectinase can break down apples into juice.  
· Enzymes can be DENATURED by changes in temperature or pH. 
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Enzymes function only in a narrow range of temperature and acidity conditions (enzyme lab)
· enzymes that function in our body usually work best at 37˚C and pH 7.
· Use the graphs to the right to determine the optimal temp and pH for that enzyme.
Describe the energy transformations involved in Cell Respiration and photosynthesis
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· Photosynthesis and Cellular Respiration are processes that depend on the energy transfers.  
· Photosynthesis transforms solar energy into chemical energy (glucose), which is fed into cellular respiration.  
· Cellular respiration transforms the chemical energy into ATP, a molecule both plant and animal cells require in order to perform work.  
Explain the role of the cell membrane
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· It controls what passes into and out of the cell.  
· Proteins embedded in the membrane create channels that allow specific substances in or out of the cell, and may act as enzymes too.  
· Carbohydrate chains may act as an ID tag so that the body can recognize the cell as it’s own.  
II. Microorganisms
[image: image11.jpg]



Compare and contrast bacteria and viruses
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Bacterial cell


Virus
· Bacteria and viruses can be pathogens, organisms that cause disease.

· Bacteria and viruses can also be very useful.

· Bacteria are living; viruses are NON-living.
· Viruses must use a host cell in order to reproduce.

· Bacteria reproduce by binary fission. (see below)

· Examples of diseases caused by:

	Bacteria
	Viruses

	Strep throat
	Cold, flu

	Anthrax
	AIDs

	Food poisoning (e.coli)
	Chicken pox


· Vaccines are used to prevent some viral diseases.
· Antibiotics can treat bacterial diseases NOT viruses.
Describe the growth patterns of microorganisms (bacteria and viruses)

Bacterial Replication

Viral Replication
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Describe how bacterial and viral infectious diseases are transmitted
Transmission

Microorganisms that cause disease are called pathogens.

They need to find a host to reproduce.

There are three main methods of transmission.

■ Droplet infection through coughing, sneezing and salivary exchange
When we cough, sneeze, and talk we produce fine drops of saliva, if we are           carrying an infection these drops will contain bacteria or viruses.

■ Food and drink
Diseases spread in food and drink affect the digestive tract.

The microorganism will be found in the feces or on hands that have not been      thoroughly cleaned.

■ Physical contact
Many infectious diseases, like athlete’s foot and sexually transmitted diseases     (STDs) can be carried in this way.
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Explain the methods to prevent and treat infectious disease (antibiotics and vaccines)

· Both bacterial and viral diseases can be prevented by practicing sanitary methods.  
· Vaccines can be administered to prevent viral infections.  
· Vaccines are non-infectious versions of the virus that boost your immune response. 
· Bacterial infections are treated with antibiotics. 
· Antibiotics are substances produced by certain types of fungus that inhibit the growth of bacteria.  
Describe the differences between genetic disorders and infectious diseases.
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Explain how bacteria and yeast are used to produce foods.
III. Genetics
Describe the general role of DNA and RNA in protein synthesis


DNA is the set of instructions from which the cell will follow in order to build a protein.  
· DNA remains in the nucleus
· DNA makes RNA through TRANSCRIPTION 
· RNA leaves the nucleus and goes to the ribosome to produce protein – this is called TRANSLATION.


Explain that genetic information is stored in genes located on chromosomes inside a nucleus.
· DNA coils around protein called histones to form chromosomes.

· Chromosomes are found in the nucleus of cells.
· Sections of chromosomes contain individual genes.


Explain that most organisms have two genes for each trait (one from each parent), one on each of the homologous chromosomes.
 

· In a human body cell there are 23 pairs of chromosomes.  
· One of the chromosomes from each set was provided by the biological father and the other by the biological mother.  
· These pairs will code for the same genes, but different versions of that gene.

· For example, one might say brown eyes while the other says blue.   
Explain how meiosis contributes to the genetic variability (variation) of organisms

· Meiosis reduces chromosome number by half (23 in humans).
· When fertilization takes place, an additional version of the gene will be provided by the other sex cell, providing variation to the offspring.  
· Crossing over, which occurs in meiosis one allows for the genes to shuffle even more.
Use a punnett square to determine the phenotypes of the offspring of monohybrid and dihybrid crosses.

Monohybrid Cross: 
· shows the inheritance pattern of one trait.


Dihybrid Cross:

· shows the inheritance pattern of two traits at the same time. 
Using a pedigree, determine the mode of inheritance of traits 
(e.g. recessive, dominant or sex-linked)

· Circles indicate females and squares indicate males.  
· A line drawn between the two indicates marriage.

· In this pedigree, attached earlobes is recessive (dd).
· Not having attached earlobes is dominant (DD or Dd). 
IV.  Biotechnology

Describe how genes (DNA) can be transferred from one organism to another to produce new foods and medicines. 


Explain the risks and benefits of GMO’s (Genetically Modified Organism)


V.  Evolution

Changes in the environment may result in the selection of organisms that are better able to survive and reproduce.

Explain how genetic mutations and adaptations are related

DNA Mutation
Variation within species
Selective pressure from environment

Genetic mutation is one of the reasons for variation within a species.  Variations lead to favorable traits as well as unfavorable traits.  Adaptations that are favorable help an organism survive and reproduce.
Explain how Natural Selection acts on adaptations resulting in the evolution of a species
· In natural selection, nature selects those organisms with favorable variations to live on and reproduce.

· Nature will select against unfavorable variations, which will become less and less frequent within that same population. 
· Favorable variations become more frequent.
Explain how the fossil record is evidence for Evolution.
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· Fossils found in upper layers are younger than fossils found in deeper layers.
· Scientists can compare layers to one another and to layers in other parts of the world.

· These observations have led scientists to the theory of evolution, or change over time.
VI.  Ecology
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Describe the factors that affect the carrying capacity of the environment.  (Yeast Lab)
· Carrying capacity is the maximum number of organisms/people that the environment can support over a long period of time.  
· When there are not any pressures on a population, the population will grow exponentially as shown in the first population growth curve.  

· When a population begins to be limited by factors such as:  starvation, disease & parasites, accidents, weather, hunting, predators, or available space, the carrying capacity will be reached and the growth curve will become logistic.  

Explain how change in population density is affected by emigration, immigration birth rate and death rate, and relate these factors to the exponential growth of human populations
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· Population density is the number of organisms, in this case people, per unit area, in this case square kilometer.
· Population density will change depending on many factors, for example, immigration, emigration, migration, increased life expectancy, increased birth or death rate, etc.
Explain how technological advances have affected the size and growth rate of human populations throughout history (Population STS)


· Age structure graphs visually present the proportion
  of different age groups within a population.

· Age structure graphs of developed countries often 
  show even proportions compared to those of developing 

  countries.
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