	S3 Biology  Unit 1 – Cell Biology


	

	Key Area
	Content Statements
	Learning Outcomes – I can
	

	1

Cell structure 


	a Cell ultrastructure and functions — cell wall, mitochondrion, chloroplast, cell membrane, cytoplasm, vacuole, nucleus, ribosome and plasmid using examples from typical plant, animal, fungal and bacterial cells. 
	Name and identify the following structures found in the cell ultra structure of an animal cell; nucleus, cell membrane, cytoplasm, mitochondria and ribosomes.
	

	
	
	State the functions of the structures found inside an animal cell.
	

	
	
	Name and identify the following structures found in the cell ultra structure of an animal cell; nucleus, cell membrane, cytoplasm, cellulose cell wall, sap vacuole, chloroplast, mitochondria and ribosomes.
	

	
	
	State the functions of the structures found inside a plant cell.
	

	
	b Cell wall is made of cellulose in plant cells but of different materials in fungal and bacterial cells.
	State that  the plant cell wall is made of cellulose
	

	
	
	Name and identify the following structures found in the cell ultra structure of a fungal cell; nucleus, cell membrane, cytoplasm, cell wall, vacuole, mitochondria and ribosomes.
	

	
	
	State the functions of the structures found inside a fungal cell.
	

	
	
	State that a fungal cell has a cell wall, but it is different in structure to that of a plant cell.
	

	
	
	Name and identify the following structures found in the cell ultra structure of a bacterial cell; cell membrane, cytoplasm, cell wall, plasmids and ribosomes.
	

	
	
	State the functions of the structures found inside a bacterial cell.
	

	
	
	State that a bacterial cell has a cell wall, but it is different in structure to that of a plant cell or a fungal cell.
	

	
	
	Calculate total magnification using the formula:   Total magnification = eyepiece lens magnification x objective lens magnification
	

	
	
	Calculate the length and breadth of individual cells when given the diameter of the field of view.
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Transport across cell membranes 


	a The cell membrane consists of phospholipids and proteins and is selectively permeable. 
	State that the cell membrane is made of lipids and proteins
	

	
	
	Identify lipids and proteins on a diagram of the cell membrane
	

	
	
	State that the cell membrane is selectively permeable.
	

	
	
	Explain that membrane proteins form channels that allow substances to enter or leave the cell
	

	
	b Passive transport occurs down a concentration gradient and does not require energy. Examples of passive transport are diffusion and osmosis.
	State that passive transport is the movement of a substance down a concentration gradient and does not require energy.
	

	
	
	State that different concentrations of substances exist between cells and their environment.
	

	
	c Diffusion is the movement of molecules down a concentration gradient from a higher to a lower concentration. 
	State that diffusion is the movement of molecules down a concentration gradient from a higher to a lower concentration until evenly spread.
	

	
	
	Describe diffusion in terms of concentration gradients
	

	
	
	State that diffusion is an example of passive transport
	

	
	
	Name glucose, carbon dioxide, oxygen and amino acids as examples of substances that diffuse across cell membranes
	

	
	
	Explain the importance of diffusion to organisms as being the means by which substances enter and leave cells by movement down the concentration gradient.
	

	
	d Osmosis is the movement of water molecules from a higher water concentration to a lower water concentration through a selectively permeable membrane.
	Identify osmosis as a special case of the diffusion of water.
	

	
	
	State that osmosis is the movement of water molecules from a higher water concentration to a lower water concentration through a selectively permeable membrane.
	

	
	e Animal cells can burst or shrink and plant cells can become turgid or plasmolysed. Relationship between different concentrations of solutions and their effect on cells. 
	Explain that animal cells can burst or shrink and that plant cells can become turgid or plasmolysed in different solutions.


	

	
	
	
	

	
	f Active transport requires energy for membrane proteins to move molecules and ions against the concentration gradient. 
	State that active transport is the movement of a substance against a concentration gradient and requires energy.
	

	
	
	State that active transport is the movement of a substance from an area of low concentration to an area of high concentration.
	

	
	
	Sate that active transport requires membrane proteins to move substances against the concentration gradient.
	

	
	
	Name sodium and potassium as examples of substances that are actively transported across nerve cell membranes
	

	
	
	Name iodine as an example of a substance that is actively transported across the cell membrane in seaweed.
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DNA and the production of Proteins
	a Structure of DNA: double-stranded helix held by complementary base pairs.

DNA carries the genetic information for making proteins

The four bases: adenine, cytosine, guanine and thymine (A, C, G and T) make up the genetic code

A is always paired with T and C is always paired with G

The base sequence determines amino acid sequence in proteins. A gene is a section of DNA which codes for a protein.
	Describe the structure of the DNA molecule using the terms double helix and bases.
	

	
	
	State that DNA has 4 bases and give the full names of all four. Adenine, Thymine, Guanine and Cytosine
	

	
	
	Identify that base A pairs with base T and base C pairs with base G


	

	
	
	State that this is known as complementary base pairing


	

	
	
	State that DNA carries the genetic information for making proteins
	

	
	
	Explain that the sequence of bases determines the sequence of amino acids in a protein
	

	
	
	State that each triplet of bases codes for an individual amino acid
	

	
	
	State that proteins are made up of sub-units called amino acids 
	

	
	
	State that the section of DNA which codes for a particular protein is called a gene
	

	
	b Messenger RNA (mRNA) is a molecule which carries a complimentary copy of the genetic code from the DNA, in the nucleus, to a ribosome, where the protein is assembled from amino acids.
	State that messenger RNA (mRNA) is the molecule that carries a copy of the code from the DNA in the nucleus to the ribosome in the cytoplasm
	

	
	
	State that at the ribosome, the mRNA is decoded and the correct amino acids are joined together to form a polypeptide chain
	

	
	
	Explain that the polypeptide chain is used to form a protein
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Proteins
	a The variety of protein shapes and functions arises from the sequence of amino acids. Proteins have many functions such as structural, enzymes, hormones, antibodies and receptors.
	Explain that the variety of protein shapes and functions arises from the sequence of amino acids
	

	
	
	Describe the functions of different proteins as structural, enzymes, hormones and antibodies
	

	
	
	Give a named  example of a human hormone e.g. testosterone
	

	
	
	Explain that antibodies are proteins involved in the immune system and produced by white blood cells
	

	
	
	State that receptor proteins are found on the cell membrane
	

	
	b Enzymes function as biological catalysts and are made by all living cells. They speed up cellular reactions and are unchanged in the process. The shape of the active site of an enzyme molecule is complementary to its specific substrate(s). Enzyme action results in product(s). Enzymes can be involved in degradation and synthesis reactions. Examples should relate enzymes to their specific substrate(s) and product(s).
	State that enzymes are biological catalysts and are made by living cells
	

	
	
	State that enzymes speed up cellular reactions but remain unchanged by the process
	

	
	
	State that the site of the chemical reaction on an enzyme is called the active site
	

	
	
	State that a substrate is the substance which is acted upon by the enzyme
	

	
	
	Explain that the substrate binds to an enzyme at its active site and that the shape of the active site is complementary to only one specific substrate
	

	
	
	Explain that enzymes can be involved in degradation and synthesis reactions
	

	
	
	State that a degradation reaction involves the breakdown ( digestion) of a large molecule in to smaller molecules
	

	
	
	Give a named example of a degradation reaction such as the digestion of starch by the enzyme amylase in saliva to form maltose
	

	
	
	State that a synthesis reaction involves the joining together of two, or more, smaller molecules to form a larger molecule.
	

	
	
	Give a named example of a synthesis reaction such as the synthesis of starch from G-1 P glucose using the enzyme potato phosphorylase
	

	
	
	Explain that factors such as temperature or pH affect enzymes and other proteins, and result in changes to the protein shape
	

	
	
	Explain that at high temperatures the shape of the active site is altered 
	

	
	
	Explain that if the active site is altered this will affect the rate of the reaction
	

	
	
	State that enzymes which are heated too high will stop working and become denatured.
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	Properties of enzymes and use in industries
	Enzymes have many industrial uses
Using enzymes is efficient because they do not get used up during the reaction.
	State that many products and processes we use on a daily basis depend on the action of enzymes
	

	
	
	Give examples of products which need enzymes for their production.
	

	
	
	State that enzymes can be used to breakdown waste and sewage.
	

	
	
	Explain that biological washing powders contain enzymes which break down protein, fat and starch stains.
	

	
	Enzymes are useful in industry because they work quickly at relatively low temperatures.
	Explain that enzymes work well at lower temperatures so clothes can be washed in cooler water.
	

	
	The most commonly used microorganisms are single-celled organisms; in particular various types of bacteria, and the single-celled fungus, yeast.

Bacteria and yeast can both survive without oxygen but the products from each are different. Yeast produces CO2 and alcohol whilst bacteria produce lactic acid.
	State that some bacteria can survive without oxygen by releasing energy from food by the process of fermentation.
	

	
	
	State that yoghurt is produced from milk using bacteria 
	

	Properties of microorganisms and their use in industries
	
	State that cheese is produced from milk using the enzyme rennet originally obtained from a calf’s stomach.
	

	
	
	State that bread is produced using yeast which carries out respiration, releasing CO2 causing the dough to rise.
	

	
	
	State that alcoholic drinks are produced using yeast which carries out anaerobic respiration (fermentation) producing ethanol.
	

	
	
	Explain that microorganisms are useful because they are able to reproduce rapidly by cell division.
	

	
	
	Explain that microorganisms can be grown on simple food sources
	

	
	
	Explain that microorganisms can be grown in large numbers in controlled conditions.
	


. 
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Genetic Engineering
	Genetic information can be transferred from one cell to another by genetic engineering. Stages of genetic engineering: identify section of DNA that contains required gene from source chromosome; extract required gene; extract plasmid from bacterial cell; insert required gene into bacterial plasmid; insert plasmid into host bacterial cell to produce a genetically modified (GM) organism. 

Use of enzymes in this process. 
	State that genetic information can be transferred from one cell to another  using bacterial plasmids 
	

	
	
	Explain the process of genetic engineering by giving details of the stages involved:

Identifying the section of DNA that contains the required gene from the source chromosome, inserting the required gene into the bacterial plasmid, insert plasmid into host bacterial cell to produce a genetically modified (GM) organism.
	

	
	
	State that enzymes are used to cut the DNA and to seal it again.
	

	
	Therapeutic use of cells. 

Insulin or other protein production via genetic engineering. Other examples may include products of genetic engineering, stem cell technology or using cells to grow artificial organs
	Explain how insulin is produced using genetically modified microorganisms
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Respiration
	a The chemical energy stored in glucose must be released by all cells through a series of enzyme-controlled reactions called respiration. 
	Explain that respiration is a series of enzyme-controlled reactions carried out by all cells to release the chemical energy stored in glucose.
	

	
	b The energy released from the breakdown of glucose is used to generate ATP. The energy transferred by ATP can be used for cellular activities such as muscle cell contraction, cell division, protein synthesis and transmission of nerve impulses.
	Describe how the energy released from the breakdown of glucose is used to generate ATP from ADP and inorganic phosphate.
	

	
	
	Describe how the chemical energy stored in ATP can be released by breaking it down to ADP and inorganic phosphate.
	

	
	c Glucose is broken down to two molecules of pyruvate, releasing enough energy to yield two molecules of ATP. Further breakdown depends upon the presence/absence of oxygen 


	State that ATP can be regenerated during respiration
	

	
	
	Name the cellular uses of ATP including muscle-cell contraction, cell division, protein synthesis and transmission of nervous impulses.
	

	
	
	Describe the breakdown of glucose via pyruvate to carbon dioxide and water.
	

	
	If oxygen is present, aerobic respiration takes place, and each pyruvate is broken down to carbon dioxide and water, releasing enough energy to yield a large number of ATP molecules.
	State that complete aerobic respiration yields 38 molecules of ATP.
	

	
	
	Give the summary word equation for respiration as glucose = oxygen -> carbon dioxide and water.
	

	
	
	Describe the breakdown of glucose via pyruvate to lactic acid in animal cells.
	

	
	In the absence of oxygen, the fermentation pathway takes place. In animal cells, the pyruvate molecules are converted to lactate and in plant and yeast cells they are converted to carbon dioxide and ethanol. 

The breakdown of each glucose molecule via the fermentation pathway yields only the initial two molecules of ATP.
	Give the summary word equation for fermentation in animal cells as glucose -> lactic acid.
	

	
	
	Describe the breakdown of glucose via pyruvate to ethanol and carbon dioxide in plant and yeast cells.
	

	
	
	Give the summary word equation for fermentation in plant and yeast cells as glucose -> ethanol + carbon dioxide
	

	
	d Respiration begins in the cytoplasm. The process of fermentation is completed in the cytoplasm whereas aerobic respiration is completed in the mitochondria. 
	State that aerobic respiration starts in the cytoplasm and is completed in the mitochondria.
	

	
	
	State that cells such as muscle cells, companion cells, sperm cells and nerve cells have a high number of mitochondria as they require a lot of energy.
	

	
	
	State that fermentation occurs in the cytoplasm
	

	
	
	State that the breakdown of each glucose molecule via the fermentation pathway yields two molecules of ATP when oxygen is not present.
	


