Enzymes
Wednesday, August 15, 2012
Enzymes
Wednesday, August 15, 2012

Enzymes

· Enzymes: A protein with catalytic properties due to its power of specific activation.
· Activation can come from not bathing, or sweating
· Chemical Reactions
· Chemical reactions need an initial input of energy = the activation energy
· During this part of the reaction the molecules are said to be in a transition state
· Enzymes control the metabolism
· Making reactions go faster
· Increasing the temperature makes molecules move faster
· Biological systems are very sensitive to  temperature changes.
· Enzymes can increase the rate of reactions without increasing the temperature
· They do this by lowering the activation energy
· They create a new reaction pathway; “a short cut”
· The energy required for an enzyme to do what it does
· The enzyme has to control the energy it gets from food, or your body’s temperature would rapidly increase
· Enzyme Structure
· Enzymes are proteins
· They have a globular shape
· A complete 3-D structure
· If the pancreas creates large quantities of Amylase, there’s something wrong with your pancreas.
· The Active Site
· One part of an enzyme, the active site, is particularly important
· The shape and chemical environment inside the active site permits a chemical reaction to proceed more easily
· Cofactors
· An additional non-protein molecule that is needed by some enzymes to help the reaction
· Tightly bound cofactors are called prosthetic groups
· Cofactors that are bound and released easily are called coenzymes
· Many vitamins are coenzymes
· The Substrate
· The substrate of an enzyme are the reactants that are activated by the enzyme
· Enzymes are specific to their substrates
· The specificity is determined by the active site.
· For example, Sugar, peanut butter and flower are ingredients to peanut butter cookies
· To get them to become something, you have to blend them and add energy from the oven
· The Lock and Key Hypothesis
· IMPORTANT, ON TEST! (need to explain this principle)
· Fit between the substrate and the active site of the enzyme is exact
· Like a key fits into a lock, very precisely
· The key is analogous to the enzyme and the substrate analogous to the lock
· Temporary structures called the enzyme-substrate complex formed
· Products have a different shape from the substrate
· Once formed, they are released from the active site
· Leaving it free to become attached to another substrate
· The Induced Fit Hypothesis
· Some proteins can change their shape (configuration)
· When a substrate combines with an enzyme, it induces a change in the enzyme’s conformation
· The activation site is then moulded into a precise conformation
· Making the chemical environment suitable for the reaction
· The bonds of the substrate are sketched to make the reaction easier (lowers activation energy)
· (Hexokinase without a glucose substrate example) explains the enzymes that can react with a range of substates of similar types
· Factors affecting Enzymes
· Substrate concentration
· pH (more acidic, faster it works)
· temperature
· inhibitors
· Cholesterol
· As the Substrate concentration increases, so does it’s reaction velocity
· The more you eat of the good things, the better your enzymes can use them
· Although, the reactions reach a leveling point in reaction velocity
· The Effect of pH
· Extreme pH levels will produce denaturation
· a byproduct of ethanol and methanol
· The Effect of Temperature
· Q10 (the temperature coefficient) = the increase rate with a 10˚C rise in temperature
· For most enzymes the optimum temperature is about 30˚C
· Many are a lot lower, cold eater fish will die at 30˚C because their enzymes denature
· A few bacteria have enzymes that can with stand very high temperatures up to 100˚C
· Most enzymes however are fully denatured at 70˚C
· Inhibitors
· Inhibitors are chemicals that reduce the rate of enzymic reactions
· They are usually specific and they work at low concentrations.
· They block the enzyme but they do not usually destroy it. (still a theory)
· Many drugs are poisons are inhibitors of enzymes in the nervous system.
· Examples: Alcohol
· The Effect of Enzyme Inhibition
· Irreversible inhibitors: Combine with the functional groups of the amino acids in the active state, irreversibly.
· Examples: Nerve gases and pesticides (DDT), containing organophosphorous, combine with serene residues in the enzyme acetylcholine esterase.
· Reversible inhibitors: These can be washed out of the solution of the enzyme by dialysis.
· There are two categories.
1. Competitive: These compete with the substrate molecules for the active site.
2. Non-competitive: These are not influenced by the concentration of the substrate. It inhibits by biding irreversibly to the enzyme but not at the active site.
· Examples
· Cyanide combines with the Iron in the enzymes cytochrome oxidase.
· Heavy metals, Ag or Hg, combine with -SH (Sulfur & Hydrogen, or Sulfur Dioxide) groups.
· These can be removed by using a chelating agent such as EDTA.
· Applications of Inhibitors
· Negative feedback: end point or end product inhibition
· Something in your body that’s wiped out, so your body can no longer fight off the disease.
· Poisons: snake bite, plant alkaloids and nerve gases.
· Medicine: antibiotics, sulphonamides (-SH), sedatives and stimulants
· Proteins classified by Function
· Catalytic: enzymes
· Can speed up, slow down, or change the energy needed in a reaction
· Storage: ovalbumen (white in eggs), casein (in milk), zein (in maize)
· Transport: hæmoglobin (hemoglobin)
· blood carried enzymes throughout your entire body
· Communication: hormones (eg. insulin) and neurotransmitters
· Contractile: actin, myosin, dynein (in microtubules)
· Protective: Immunoglobulin, fibrinogen, blood clotting (platelets cause this) factors
· Toxins: snake venom
· Structural: cell membrane proteins, keratin (controls hair colour & texture), collagen
Test Review

· Has 10 questions
· No true false or multiple guess, all fill in the blank or long answer
· Need to only write on the lines, can’t write off the lines
· If there is a section that only gives you a page to answer, only write on that page
· questions come directly from the notes taken
· A question on the test:
· Name the 2 categories of inhibitors and describe what it does.
· Answer: 
· Reversible: (describe)
· Irreversible: (describe)
· First minuets of class will allow questions to be asked for the teacher or to study the notes
· There will be no focus question
· It will take us about 20 minuets (average) to take the test
· Don’t add wrong stuff or contradict yourself, be clear with it
· This is probably going to be our easiest test
· Every question we see on these tests might appear on our finals
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