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NATIONAL 5 BIOLOGY
UNIT 1: CELL BIOLOGY
Revised 2017
	SUMMARY BOOKLET
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KEY AREA – CELL STRUCTURE & FUNCTION
· Cells are the basic units of all living organisms.   Every living thing is made up from cells.  Cells can be grouped into two main groups: Animal cells and Plant cells.
Basic plant cell structure
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Basic animal cell structure
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	Cell Structure
	Found in animal cells
	Found in plant cells
	Found in both animal & plant cell

	Cell wall
	
	(
	

	Cell membrane
	(
	(
	(

	Cytoplasm
	(
	(
	(

	Nucleus
	(
	(
	(

	Chloroplast
	
	(
	

	Vacuole
	
	(
	


Cell structures – What do they do?
	Cell Structure
	Function (What it does)

	Cell wall
	Gives plant cells structure.  The cell wall prevents plant cells from bursting when water moves into the cell.  The cell wall of plant cells is made from a carbohydrate called cellulose.

	Cell membrane
	Controls the entry and exit of materials from the cell.

	Cytoplasm
	A ‘jelly like’ material where most of the cells chemical reactions take place.

	Nucleus
	The control centre of the cell.  It controls all of the cells activities and contains the cells genetic information (DNA).

	Chloroplast
	The site of photosynthesis.  Chloroplasts contain the green pigment chlorophyll.

	Vacuole
	Contain cell sap which is made up of soluble food and water


· Many cells are transparent and lack colour.  This makes their structures difficult to see under the microscope.   Stains are used when viewing cells under the microscope to make the cell structures stand out.  It makes the cell structures easier to see.
· Cells are measured in units called micrometres (µm).  There are 1000micrometres in 1 millimetre.
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· An electron microscope has the ability to magnify an image 500 000 times.  This allows many more structures in a cell to be viewed.   Many of these specialised structures are called organelles and they make up the cell’s ultra structure.
Ultra-Structure of a typical animal cell
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Ultra-Structure of a typical plant cell













	CELL STRUCTURE
	DIAGRAM
	FUNCTION

	NUCLEUS


	
	The control centre of the cell that contains all the genetic information.   In animal and plant cells thread like structures called chromosomes are located here.  They are composed of DNA –the genetic material of the cell.


	MITOCHONDRION


	
	Sausage-shaped organelles present in the cytoplasm.  Aerobic respiration occurs here.  Respiration is the process of energy release within a cell.   They are the power stations of the cell!



	CHLOROPLAST


	
	Relatively large discus shaped organelles found only in the cytoplasm of green plant cells.  Photosynthesis occurs inside these structures.


	RIBOSOMES


	
	Small almost spherical structures found in all cells.  Some occur freely in the cytoplasm, others are found attached to a structure called the endoplasmic reticulum.   It is on these structures that proteins are made within cells. (Protein synthesis)



	CELL WALL


	
	This structure surrounds all plant cells but is not found in animal cells.  It is made of a material called cellulose which is a fibrous material that provides structural support.  It is this structure that prevents plant cells from bursting when they fill up with water.

	CELL MEMBRANE
	
	This structure controls the entry and exit of materials from all cells.  It is not a rigid structure and is known to be made up of protein and lipid molecules. This structure can be described as being selectively permeable.




Other types of cell 
· Bacteria are single celled organisms that have a simple structure.  Perhaps the most obvious structural characteristic is their small size compared to plant and animal cells.  Bacteria do not contain membrane bound organelles.   For example, the do not have a defined nucleus but instead their genetic material is found in a single chromosome and a circular structure called a plasmid.

· The cells of fungi are similar to plant cells.  However they do not contain chloroplasts as fungi do not photosynthesise.  Also, the structure of their cell walls is different.  The cell walls of fungal cells are composed of a material called chitin.   Yeast is a good example of a fungal cell.   Yeast is a single celled fungus.


KEY AREA – TRANSPORT ACROSS MEMBRANES
· The cell membrane is not a rigid structure and consists of lipids (fats) 
and proteins.  This arrangement is known as the fluid mosaic model.
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· The fluid refers to the constantly moving lipid layers. 
· The mosaic refers to the randomly placed proteins.
· One function of the proteins within the membrane is transport.  They act as carrier molecules transporting molecules from one side of the membrane to the other by active transport.

· The cell membrane controls what molecules enter and exit the cell.  It is selectively permeable.  This means is will only allow small soluble molecules to pass across it.

Diffusion
· Diffusion is the movement of molecules from a high concentration to a low concentration, down a concentration gradient.  It is a passive process (this means it does not require energy)
· The following molecules can cross the membrane
· Oxygen

· Glucose

· Amino acids

· Carbon dioxide

· Water


· Glucose and oxygen move INTO the cell from a high concentration outside the cell to a low concentration inside the cell.   Glucose and oxygen are continually used by the cell for respiration.
· Amino acids also enter the cell by diffusion.  They are used inside the cell for the synthesis of proteins.

· Carbon dioxide is a waste product from respiration that is formed inside the cell.  It continually moves OUT of the cell by diffusion.

· Water can move into or out of a cell dependent on the water concentrations on the inside and outside of the cell.

· Remember – Diffusion is a passive process which means that it does not require energy.   The cell membrane is selectively permeable which means only small soluble molecules can pass through it by diffusion.

	Name


	Size
	Solubility
	Can it diffuse through membranes?

	Salt

Glucose

Starch

Aspirin

Protein

Sucrose


	small

small

large

small

large

large
	soluble

soluble

insoluble

insoluble

insoluble

soluble
	yes

yes

no

no

no

no


Importance of diffusion 
· All organisms require diffusion to transport vital substances into and out of cells. In mammals gas exchange takes place in the lungs – this is when useful gases diffuse into the blood and waste gases diffuse out of the blood. 
· Oxygen diffuses from the alveoli (air sacs) in the lungs into the blood
· Carbon dioxide diffuses from the blood into the alveoli in the lungs
0smosis

· Osmosis is a special type of diffusion involving the movement of water molecules.

· Osmosis is passive process where water molecules always move down a concentration gradient.
· A concentration gradient is the difference in concentration that exists between two parts of a solution.
· Concentrated solutions have a low water concentration (LWC)

· Dilute solutions and distilled water have a high water concentration (HWC)





Osmosis in animal cells
· If animal cells are placed in water (or a less concentrated solution of salt/sugar than they have) they gain water by osmosis and swell up which results in them bursting as they do not have a cell wall.
· If animal cells are placed in a concentrated salt/sugar solution they lose water by osmosis and shrivel up/shrink.

Osmosis in plant cells

· If plant cells are placed in water (or a less concentrated solution of salt/sugar than they have) they gain water by osmosis and swell up and become TURGID. The will not burst due to the cell wall.
· If plant cells are placed in a concentrated solution they lose water by osmosis and become PLASMOLYSED



Active transport
· Some molecules must move against the concentration gradient to enter/leave a cell. These molecules are transported across the membrane by active transport.  Active transport requires energy.





Examples of active transport

Sodium and potassium in nerve cells

Sodium ions (Na+) are moved out of a nerve cell against the concentration gradient as potassium ions (K+) are moved in against the concentration gradient.  This constant movement of ions allows the electrical charges that make up a nerve impulse to be generated.

The uptake of iodine in the thyroid gland

The thyroid gland produces hormones that contain the element iodine.  We get iodine from eating certain foods.   The iodine from our diet that gets into the bloodstream accumulates in the thyroid gland.  The uptake of iodine of iodine by the thyroid gland is by active transport.

Iodine

Iodine moves from a low concentration in the blood to a high concentration in the thyroid gland by active transport.

KEY AREA – DNA &THE PRODUCTION OF PROTEINS

Structure of DNA

· Chromosomes are made of DNA  (deoxyribonucleic acid) which contains the genetic information of the cell.

· DNA molecules consist of two strands ted together to form a spiral known as a double helix.  Each strand is made up of a great many smaller units called nucleotides.   A gene is a section of DNA which codes for a protein.


· The basic units of DNA are nucleotides.  (see diagram below)


· The nucleotides are joined to each other to make up a molecule that has two strands.   Each strand is linked with bonds that form between the bases.
· DNA contains the following 4 bases
· Adenine (A)

· Thymine (T)

· Guanine (C)

· Cytosine (G)

· The bases always pair up as below:







The Function of DNA
· The sequence of bases on DNA makes up the genetic code.   This code determines the sequence of amino acids which then determines the structure of proteins.
· The genetic code on DNA is a set of instructions that tells the cell how to make proteins.  

· Proteins are made on the surface of ribosomes.
· DNA is located in the nucleus.  This means that the genetic code has to be transferred to the ribosome where the protein is assembled.  This role is carried out be a molecule called Messenger RNA (mRNA).


KEY AREA – PROTEINS & ENZYMES
Proteins
· An enormous number of proteins are found in living organisms.  For example, a human being possesses over 10 000 different proteins.

· All proteins contain the chemical elements carbon (C), hydrogen (H), oxygen (O) and nitrogen (N).  Some proteins also contain the element sulphur (S).

· Each protein is built up from sub-units called amino acids of which there are around 20 different types.  These amino acids are joined together by strong chemical links called peptide bonds.  
·  Each peptide chain is called a polypeptide. Other bonds called hydrogen bonds link the polypeptides giving them specific shapes that will determine the proteins function.  (see page 26)

Variety of Proteins
	Protein group
	Function
	Example

	ENZYMES
	Act as biological catalysts to speed up chemical reactions in cells
	Amylase speeds up the breakdown of starch molecules

	HORMONES
	Hormones are chemical messangers that are made by glands and travel in the blood stream.
	Insulin is a hormone made in the pancreas. It is involved in regulating blood glucose levels

	ANTIBODIES
	Antibodies are proteins made by white blood cells.  The defend the body against infections caused by viruses and bacteria
	A person will make a specific antibody in response to chicken pox.


Enzymes
· A catalyst is a substance that speeds up a chemical reaction.
· Catalysts are not changed by the reaction they speed up.
· Enzymes are biological catalysts that are made in cells.
· Enzymes are needed to speed up the chemical reactions within cells.
· Enzymes lower the energy required for a reaction to take place.
· Enzymes are involved in two main types of reactions:
1. Breaking down reactions (degradation)
This is when large molecules are broken down into smaller molecules

 


Example:
 starch


maltose
{Amylase is produced by the salivary glands and the pancreas.  Its function is to break down starch during digestion}
2. Building up reactions (synthesis)

This is when small molecules are built up to form larger molecules





Example:
glucose -1-phospate


starch
{Phosphorylase is produced inside potatoes. Its function is to convert excess glucose into starch for storage}
Enzymes & Specificity
· The substance on which an enzyme acts is called the substrate.
· Enzymes are specific: one enzyme will only react with one particular substrate
· The place where an enzyme joins is called the active site.  It is the shape of the active site that makes it specific to only one substrate.  If the shape of the active site is altered in any way then the enzyme cannot work!

· Below are enzyme reactions you should know:








Factors that affect enzyme activity
· All enzymes are made of protein.
· The activity of an enzyme is affected by temperature (see graph below)

· The optimum temperature is the temperature that an enzyme is most active.
· At high temperatures (normally above 450C) enzymes are denatured (destroyed).  This results in the shape of the active site being altered and so it can no longer react with the substrate.  Enzyme activity stops




· The activity of enzymes is affected by pH. (see graph below)




The optimum pH for pepsin is 2.5.  It has a working range between pH 1 and pH 4.
The optimum pH for amylase is 7.  It has a working range between pH 4 and pH10.

The optimum pH for catalase is 10.  It has a working range between pH 8 and pH 12.
· The optimum pH is the pH at which the enzyme is most active

Commercial uses of enzymes

Biological detergents
· Enzymes can be extracted from living organisms and used in biological detergents.
· Biological detergents contain protease enzymes.  These enzymes are very effective at removing stains from clothing at low temperatures. This is an advantage over non-biological detergents which require high temperatures to remove stains.  Using biological detergents therefore can save energy (and money).
Cheese production
· Rennet is an enzyme used in the production of cheese. Rennet reacts with the proteins in milk causing them to clot.

· Rennet can be extracted from the stomachs of calves, produced by fungi or genetically engineered by yeast.
KEY AREA – RESPIRATION
· All living organisms require energy to live.  The chemical energy comes from the food that living organisms consume.  Respiration is the process in which energy is released from food.   It is an enzyme controlled chemical reaction that takes place inside all cells.


· Living cells need energy for a variety of reasons.







· Our bodies need energy for movement, heat, growth and for many other things. This energy comes from our food. Not all foods contain the same quantity of energy. We do not all require the same quantity of food because we do not all need the same level of energy.

· The daily quantity of food a person requires daily is determined by the following factors:

· Age

· Sex

· Level of activity

· Metabolic rate ( speed of chemical reactions)

· The three main food groups in our diets are carbohydrates, proteins and fats, all of which contain energy.

· Fats contain the most energy per gram.

· The energy contentment of food is measures in Joules or Kilojoules.

Respiration Equations

· There are two forms of respiration:
AEROBIC RESPIRATION – when oxygen is available in the cell

ANAEROBIC RESPIRATION/FERMENTATION – when oxygen is not available in the cell
Aerobic respiration equation
· The simple equation for aerobic respiration is the same in both animal and plant cells.

Fermentation equations

· Fermentation is respiration in the absence of oxygen.   

· The products of fermentation in animal cells are different from the products of anaerobic respiration in plant cells.

· Fermentation is less efficient than aerobic respiration in that much less energy is released from glucose.
Fermentation in animal cells
· Continuous or repeated use of muscles will make them ache.  This is called muscle fatigue.
· Muscle fatigue happens when muscle cells start to respire in the absence of oxygen and the waste product lactic acid forms.



Fermentation in plant cells

· When yeast respires anaerobically it produces ethanol and carbon dioxide.

· Heat energy is released during this process.

· Fermentation in yeast is used to produce alcoholic drinks such as wine and beer.





Measuring Respiration
· The rate of respiration can be measured using a respirometer. This measures the speed at which oxygen is used up by respiring cells.


· When using a respirometer, a control is set up to validate the experiment.   A control would involve setting up the apparatus exactly the same without the living organism.

Energy from respiration – ATP

· ATP is the energy currency of the cell. This energy can be used for cellular activities including muscle cell contraction, cell division, protein synthesis and transmission of nerve impulses.
· The energy released from the breakdown of glucose is used to generate Adenosine tri phosphate (ATP) from Adenosine di-phosphate (ADP) and phosphate.

· The chemical energy stored in ATP can be released by breaking it down to ADP and phosphate



ATP




ADP + Pi

Energy Transfer







Chemistry of Respiration
· Respiration is  a series of enzyme controlled reactions that takes place in two main stages:




GLYCOLYSIS




AEROBIC STAGES
Glycolysis
· Glycolysis is the first stage of respiration.  Glycolysis takes place in the cytoplasm

· Glycolysis involves the breakdown of glucose into two molecules of pyruvic acid. (Pyruvate). During this breakdown of glucose 2 molecules of ATP are generated.

· Oxygen is not required for glycolysis to take place.
Glycolysis (cont.) 






Aerobic stages of Respiration

· If oxygen is present in the cell then a series of further enzyme controlled reactions take place in the mitochondria of the cell.
· The  CO2 produced the aerobic stages diffuses out of the cell

· The role of oxygen is to act as the final acceptor of hydrogen molecules, forming water.

· The energy released from the aerobic stages of respiration generates 36 ATP molecules.

· Aerobic respiration generates 38 ATP molecules from the breakdown of one molecule of glucose.  (36 ATP’s from the aerobic stages + 2ATPS from glycolysis)









Summary of Respiration

	
	AEROBIC RESPIRATION
	FERMENTATION

	Oxygen required


	YES
	NO

	Equation 

	Glucose +oxygen            energy + carbon dioxide + water
	Animals
Glucose             energy + lactic acid

Plants

Glucose             energy + ethanol + carbon dioxide

	Number of ATP’s generated
	38
	2

	Final Products


	ATP, carbon dioxide, water
	Animals
ATP, lactic acid

Plants

ATP, ethanol, carbon dioxide


· Two examples of cells that contain many mitochondria are muscle cells and sperm cells

KEY AREA – PROPERTIES OF MICROORGANISMS & USE IN INDUSTRIES
· Microorganisms (also known as microbes) are tiny living things. For many years man has used microbes in the production of food and fuel.

· Microbes reproduce rapidly making them ideal for making products.  As the number of microbes increase the yield of product increases.
Yeast
· Yeast is a single celled fungus that is used in the production of beer and wine.
· Yeast is also used in bread making. As yeast respires it gives off CO2 making the dough rise.
·  Many different products are produced by microbes during anaerobic respiration. This is also known as fermentation. 




· Fossil fuels are non-renewable, so will eventually run out. It is important to search for alternative energy sources that are renewable. Fuel can be produced through the fermentation of yeast.

· Fuels produced using microbes are known as bio fuels.  Alcohol produced from fermentation is a bio fuel.
· Methane gas is also a bio fuel.

Bacteria
· There are many different types of bacteria, some harmful, some harmless, and some useful.  Bacteria are involved in the production of foods such as yoghurt and cheese.  They are also used to in the treatment of sewage.
· Bacteria are responsible for the fermentation of milk in the production of yoghurt and cheese.
Using bacteria to make cheese and yoghurt

· Making cheese and yoghurt are also processes that depend upon micro-organisms - in these cases bacteria. The souring of milk is a fermentation process, as it takes place better when oxygen is absent. Fresh milk contains sugars and some bacteria. The bacteria feed on the sugars in the milk. The main sugar in milk is called lactose. Lactose is converted into lactic acid by bacterial fermentation, the increased acidity sours and thickens the milk.

Bacterial Fermentation can be summarised by the following word equation -


LACTOSE



LACTIC ACID
The effect of bacteria on the pH of milk




Using bacteria to treat sewage

· Bacteria use a wide variety of materials for food. This is very useful to humans. Untreated sewage can damage the environment and may cause disease – but bacteria can feed on it! In Britain, untreated sewage is sent to a sewage treatment works where, with the help of bacteria, it is converted into a harmless liquid before being released into the river.
· In sewage treatment works, the main process is the breakdown of the waste by the action of decay micro-organisms to products harmless to the environment.
· The micro-organisms need lots of oxygen to do their job properly and this is provided both by stirring the waste mechanically, or by injecting jets of compressed air.

· The reason for providing lots of oxygen to the bacteria in sewage treatment works is that:

· anaerobic respiration by bacteria only partly breaks down the waste

· plentiful oxygen means that the bacteria use aerobic respiration 

· aerobic respiration makes the breaking down process complete 

· Sewage contains a wide variety of waste materials. Different types of micro-organism feed on different waste materials. This means that a range of different micro-organisms must be present if all the waste is to be broken down.
KEY AREA – Therapeutic use of cells
· Scientists have developed techniques to alter cells to make them even more useful than they already are! These cells have therapeutic uses which mean they can help in the treatment of disease and disorders.
· Cells are used therapeutically in:
GENETIC ENGINEERING

STEM CELL TECHNIQUES

GENE THERAPY
Genetic Engineering
· Genetic engineering is a technique in which the gene from one organism (e.g. a human) is inserted into another organism (e.g. a bacterium).  
· Bacteria are often used as host cells in genetic engineering as they contain structures called plasmids (rings of DNA) that can be removed, genetically altered and placed back inside the bacterium.  As bacteria multiply rapidly they can therefore make large quantities of product quickly.
· Genetic engineering can be used to produce human products
· Genetic engineering is used for the production of substances which used to be both expensive and difficult to produce. Examples include:
· insulin for the control of diabetes
· human growth hormone for people with growth problems

· factor VIII for haemophiliacs
· antibiotics such as penicillin

· various vaccines for the control of disease 
**Controversy surrounding Genetic Engineering**
·  There are dangers involved with genetic engineering since it involves creating completely new strains of bacteria. There is a possibility of creating some which are harmful to animal or plant life.
· Genetic engineering is summarised in the diagram below. You need to know the steps of this process. They are:

1. the gene the genetic engineers want may be in a human chromosome - it might be the gene for insulin production

2. they use an enzyme to cut the insulin gene out of the chromosome 

3. plasmids are then removed from bacterial cells

4. the plasmids are cut open with an enzyme

5. a human insulin gene is inserted into each plasmid

6. the genetic engineers encourage the bacteria to accept the genetically modified plasmids

7. bacteria with the insulin gene are then multiplied

8. each bacterium will produce a tiny volume of insulin

9. by culturing the genetically engineered bacteria, limitless supplies of insulin may be produced
Stem Cells

· Stem cells are unspecialised cells that have the potential to develop into other types of cell.  Scientists can use stem cells to generate new cells that can be used to therapeutically.

· There are two types of stem cells:

Adult stem cells - these are unspecialised cells that can develop 
into many (but not all) types of cells


Embryonic stem cells - these are unspecialised cells that can 
develop into any type of cell.
Why are stem cells so useful?

When a stem cell divides, each new cell has the potential to either 

remain a stem cell or become another type of cell with a more 
specialised function. 


Scientists believe it should be possible to harness this ability to turn 
stem cells into a super "repair kit" for the body. 


Theoretically, it should be possible to use stem cells to generate healthy 
tissue to replace that either damaged by trauma, or compromised by 
disease. 


Among the conditions which scientists believe may eventually be treated 
by stem cell therapy are Parkinson's disease, Alzheimer's disease, heart 
disease, stroke, arthritis, diabetes, burns and spinal cord damage. 


Stem cells may also provide a useful way to test the effects of 
experimental drugs. 


It is also hoped that studying stem cells will provide vital clues about 
how the tissues of the body develop, and how disease takes hold. 
· Here are some of the things stem cells could be used for:

· making new brain cells to treat people with Parkinson’s disease

· rebuilding bones and cartilage

· repairing damaged immune systems

· making replacement heart valves
Gene Therapy 

· Gene therapy involves inserting copies of a normal gene into the chromosomes of an individual who carries a faulty gene. It is not always successful, and research is continuing. 

· It is illegal to do this to sex cells, because any changes would be inherited by the individual’s offspring. Instead, gene therapy is used on body cells. It means the individual could pass on their faulty gene to their children, even if they get better themselves. 

The basic process - Gene therapy involves these basic steps: 
1. Doing research to find the gene involved in the genetic disorder. 

2. Cutting out the normal gene. Special enzymes are used to do this. 

3. Making many copies of the allele.

4. Putting copies of the normal gene into the cells of a person who has the 
genetic disorder. 



Problems in the process

The main difficulty is usually the last step. Here are some of the problems: 

· the alleles may not go into every target cell 

· the alleles may join with the chromosomes in random places, so they do not work properly 

· treated cells may be replaced naturally by the patient’s own untreated cells
Gene Therapy – A Controversial Biological Procedure

Because gene therapy involves making changes to the body’s set of basic instructions, it raises many unique ethical concerns. The ethical questions surrounding gene therapy include:
· Will the high costs of gene therapy make it available only to the wealthy?
· Could the widespread use of gene therapy make society less accepting of people who are different?
· Should people be allowed to use gene therapy to enhance basic human traits such as height, intelligence, or athletic ability?
· How can “good” and “bad” uses of gene therapy be distinguished?
· Who decides which traits are normal and which constitute a disability or disorder?

KEY LEARNING POINTS – CELL BIOLOGY

**KEY LEARNING POINTS – CELL STRUCTURE & FUNCTION**
I can describe the ultrastructure of a typical plant, animal, fungal and bacterial cells.
I can state the functions of organelles in typical plant, animal, fungal and bacterial cells.
**KEY LEARNING POINTS – TRANSPORT ACROSS MEMBRANES **
I can describe the composition of the cell membrane and its permeability.

I can explain the characteristics of passive transport.

I can describe diffusion and its importance.

I can describe the process of osmosis.

I can describe the effects of osmosis on plant and animal cells.

I can explain the characteristics of active transport.
**KEY LEARNING POINTS – DNA AND THE PRODUCTION OF PROTEINS**
I can describe the structure of DNA.

I can explain the relationship between DNA and proteins.

I can state the names of the four bases and that they make up the genetic code.

I can explain the relationship between the order of bases on DNA and the amino acids in a protein.

I can describe the role of mRNA in protein production.

I can state the subunits of proteins and where they are assembled. 
**KEY LEARNING POINTS – PROTEINS AND ENZYMES**
I can explain how the variety of protein shapes and functions arises.

I can describe the functions of some proteins.

I can state what enzymes are and where they can be found.

I can give the function of an enzyme.

I can explain the relationship between the active site of an enzyme and its substrate.

I can explain the meaning of the term optimum as applied to enzymes.

I can name the factors that affect enzymes and other proteins and describe their effect.

I can explain the meaning of the term denaturation and explain why it happens.
**KEY LEARNING POINTS – RESPIRATION**
I can explain what is meant by the term respiration.

I can describe the production of ATP using energy from respiration.

I can state the uses of ATP within a cell.

I can describe the chemistry of reference to the amount of ATP produced.
I can give examples of cells with a high energy demand and number of mitochondria.

I can describe the fermentation pathway with reference to the number of ATP produced.

I can describe anaerobic respiration in animal cells.

I can describe anaerobic respiration in plant and yeast cells.

I can give the location of fermentation reactions within a cell.

I can give the location of aerobic respiration within a cell.

I can give the summary word equations for respiration. 
**KEY LEARNING POINTS – PROPERTIES OF MICROORGANISMS & USE IN INDUSTRY**
I can describe some properties of microorganisms.

I can give examples of how some cells work and are used in industrial processes.

I can describe the use of yeast in baking and brewing.

I can describe the use of bacteria in yoghurt and cheese making.

I can describe the use of bacteria in the production of biofuels.

I can describe how genetic information can be transferred from one cell to another.

I can give details of the stages involved in genetic engineering. 
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Bacteria have the following structures in common with plant and animal cells:
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They also have cell wall but unlike a plant cells wall which is made of cellulose.  Bacterial cell walls are made from a material called peptidoglycan.
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Osmosis is the movement of water molecules from an area of high water concentration to an area of low water concentration through a selectively permeable membrane
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In a plasmolysed cell the cell membrane is pulled away from the cell wall and the vacuole shrinks





Imagine a cyclist riding down a steep gradient.  The cyclist will use no energy as he/she is transported from the top to the bottom of the gradient.


Diffusion and osmosis can be compared to this process in the sense that when molecules move by these processes they move from a high concentration to a low concentration down a concentration gradient.  This also requires no energy.


Transport of molecules that requires no energy is called passive transport





When a cyclist has to pedal up a gradient they require to use a lot of energy to get to the top.


Cells often have to transport molecules against a concentration gradient (from a low concentration to a high concentration).  This is called active transport.   In order to do this cells use an energy molecule called Adenosine triphosphate (ATP).   


You will find out later on in this unit exactly how they ATP molecule provides this energy.





Molecules moving in and out of cells can be transported by the proteins in the cell membrane.  Some membrane proteins have channels in them to allow molecules to pass through by diffusion.  Other membrane proteins carry molecules across the membrane by changing their shape!   This is what happens during active transport.  Look at the diagram opposite










































































DNA molecule


‘The double helix’





Base (can be one of 4 different types)





Phosphate





Deoxyribose sugar





ADENINE always pairs with THYMINE


GUANINE always pairs with CYTOSINE





G





C





T





A








A








T





C





G





C





G





mRNA transcribing the code from DNA
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Shape of active site has changed.  The enzyme can no longer act on the substrate.
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