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A&P 

Chapter 2: The Chemistry of Life 

The Basics 

Matter = anything that takes up space & has weight. Matter is made up from elements. 

Elements = chemically identical atoms combine to make elements.  

 Bulk elements = the body needs a lot of these. 

 Trace elements = the body needs just a little of these. 

 Elements are the simplest form of matter that have unique chemical properties. 

Atoms = the smallest particle of an element. 

Sub-particles = there are three sub-particles to an atom: protons, neutrons, & electrons. Protons have a 

positive charge and weigh 1 amu (atomic mass unit), electrons have a negative charge and no weight, 

and neutrons are neutral and weigh 1 amu.  

Atomic Number = elements are assigned an atomic number, which is used to arrange them on the 

periodic table.  Atomic numbers are assigned by the number of protons in the element’s nucleus. 

Periodic Table = a way to arrange the elements. Each element is represented by either 1 or 2 letters. 

Example: Oxygen = O; Carbon = C; Sodium = Na. 

Why do we care about these elements? Some of them are very important for our bodies to function – 

24 out of the 91 are needed. The main 6 that we need for survival are oxygen, carbon, hydrogen, 

nitrogen, calcium, and phosphorous. These 6 elements make up 98.6% of our body weight. WOW! 

Those 6 are our bulk elements.  Here’s a breakdown of the 24 elements that our bodies require: 

Most Important 
(98.6%) 

Less Important 
(0.8%) 

Trace Elements 
(0.7%)   

Oxygen - O Sulfur - S Chromium - Cr 
Molybdenum - 
Mo 

Carbon - C Potassium - K Cobalt - Co Selenium - Se 

Hydrogen - H Sodium - Na Copper - Cu Silicon - Si 

Nitrogen - N Chlorine - Cl Fluorine - F Tin - Sn 

Calcium - Ca Magnesium - Mg Iodine - I Vanadium - V 

Phosphorus - P Iron - Fe Manganese - Mn Zinc - Zn 
Only worry about the ones in blue. 
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Atomic Structure 

Atoms look like tiny little Saturns… 

The planet is the nucleus, and the rings are where the electrons hang out.  So atoms are broken down 

like this: 

Nucleus = center of atom, where the protons and neutrons hang out. 

Electrons = surround the nucleus, hanging out on the imaginary rings. There will be the same number of 

electrons as there is protons.  This makes the atom neutrally charged. If you have 4 positive charges 

(protons) and 4 negative charges (electrons), they each cancel each other out and leave the atom with 

no charge. 

Valence electrons = the electrons on the outermost ring (called a shell) of the atom.  Valence electrons 

are important because they determine how the atom will bond with another atom. Atoms like to have 8 

valence electrons, except hydrogen. Hydrogen likes to have 2. 

Atomic mass = if you add the number of protons plus the number of neutrons, you will get that atom’s 

atomic mass. For example, this is a nitrogen atom:  

A nitrogen atom has 7 protons (pink), 7 neutrons (gray), and 6 electrons (blue).  So if I wanted to know 

the atomic mass of nitrogen, I would add the protons (7) to the neutrons (7) and come up with 14.  

Nitrogen has an atomic mass of 14.  If I wanted to know the atomic number, it’s the same as the number 

of protons, so 7. Easy peasy! 

Isotopes & Radioactivity 

Isotopes = atoms with the same atomic number, but different atomic weights.  So not every oxygen 

atom is the same, not every carbon atom is the same, etc. There are varieties of these atoms. 

Sometimes an atom will have a different number of neutrons, which will change the atomic mass (or 

weight) because remember, atomic mass is found by adding protons plus neutrons. So if the number of 

neutrons changes, then so does the weight. A regular hydrogen atom will be represented like this: 1H 

But hydrogen has 2 isotopes, which look like this: 2H and 3H. 
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Unstable isotopes = sometimes these isotopes become unstable, and they start freaking out, so in order 

to make themselves stable again they will start to break down (decay). When this happens they release 

radiation, and are then called radioisotopes. These radioactive, unstable isotopes are sometimes used in 

the medical field. For example, iodine is used to “light up” the thyroid gland to take a picture of it. 

Ionizing radiation = when there is an atom with high energy radiation, it goes a little crazy and starts 

throwing out it’s electrons, which changes it from an atom to an ion. This is bad because this type of 

radiation will destroy molecules, can cause mutations in DNA, can cause cancer, and can be fatal in high 

enough doses.  

Ions, Electrolytes, & Free Radicals 

Ion = an atom that has gained or lost an electron. Since the number of electrons is now different from 

the number of protons, now the atom will have a charge. If the atom has gained an electron, it will be 

negatively charged because there are more electrons than protons. If the atom has lost an electron, it 

will be positively charged because there are more protons than electrons.  The reason atoms form into 

ions is to remain stable. 

Cation = a positively charged ion – it lost one of its electrons. (Imagine a cat smiling, because 

it’s positive and happy. CAT-ion.) 

Anion = a negatively charged ion – it gained an electron. (Anion reminds me of onion, so 

imagine you’re chopping onions and crying and you’re all negative because 

chopping onions sucks.) 

Electrolytes = these are acids, bases, or salts that ionize in water.  To ionize means to convert from an 

atom or molecule into an ion(s).  Usually this happens by removing one or more electrons. When these 

guys ionize, they form solutions that have the ability to conduct electricity.  The cool thing about this is 

that we can monitor electrical activity in our muscles, heart, and brain by placing electrodes on our skin. 

The electrolytes in our body fluids shoot out electrical currents from these organs to our skin. Wicked 

awesome!  Electrolyte balance is extremely important in patient care – if they are imbalanced it can 

cause anything from muscle cramps to coma and cardiac arrest. 

Free radicals = a chemical particle with an odd number of electrons.  This can be caused by radiation, 

chemicals, or normal metabolic reactions.  “Normal metabolic reactions” could be when our white blood 

cells kill bacteria, or when our mitochondria produce ATP.  Free radicals are bad – they destroy our 

tissues, especially our heart tissue, and they cause cancer and death. When a stable molecule receives 

an extra electron, it becomes a free radical and is known as a superoxide. Like oxygen usually is known 

as O2, but if it gets an extra electron it will be called the superoxide anion, O2
-
. That weird dot is there 

to symbolize the extra electron, and it is negatively charged because of the extra electron.  (Radicals 

remind me of extreme radical groups, running around in our bodies with tiny 

machetes, tearing everything up. Little bastards.) 



4 
 

Antioxidant = helps get rid of free radicals by neutralizing them.  WooHoo! They protect our skin and 

hair, too.  A lot of beauty products advertise Vitamin E, because it’s full of antioxidants. In our bodies we 

have superoxide dismutase (SOD), which converts the superoxides into water and oxygen. In our diets 

antioxidants can be found in selenium, vitamins E & C, and carotenoids. 

Molecules & Chemical Bonds 

Molecules = 2 or more atoms chemically combined.  ‘C’ is an atom of carbon, but if it said C2 or C4 those 

would be carbon molecules. 

Compounds = 2 or more different atoms chemically bonded.  An example is water: H2O. 2 hydrogens 

and 1 oxygen. 

Molecular formula = identifies an element and tells how many atoms are present. H2O = 2H + 1O. 

Structural formula = shows the location of each atom in a molecule or compound.  If the structure is 

changed, the properties change.   

Isomers = molecules that have the same molecular formula, but different structural formulas. 

Examples: Ethanol versus Ether ethyl 

Ethanol’s structural formula looks like this:  

 

 

Ethyl ether’s structural formula looks like this:  

 

 

Both of them have the same molecular formula:  C2H6O 

Same molecular formula; different structural formula.  These are isomers. 

Molecular Weight 

The molecular weight of a compound is the sum of the atomic weights of the atoms. Here is how to 

calculate the molecular weight of glucose:  C6H12O6 

6 C atoms x 12 amu each =  72 amu 

12 H atoms x   1 amu each =  12 amu 

6 O atoms x 16 amu each =  96 amu 

Molecular weight (MW) = 180 amu 

Carbon weighs 12 amu (12.011), hydrogen weighs 1 amu (1.008), and oxygen weighs 16 amu (15.999).  

You can find these weights by looking at the periodic table. 
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Chemical Bonds 

Chemical bonds are forces that link atoms together.  There are different kinds of bonds, and each one 

has a different level of strength. 

Covalent bond = the strongest bond. Think of this one like a married couple – they have a strong bond. 

In a covalent bond, valence electrons are shared between the atoms.  

 Single covalent = a single pair of electrons are shared. H---H Hydrogen bonded to hydrogen. 

 Double covalent = 2 pairs of electrons are shared. O==C==O Carbon monoxide, or CO2. 

 Nonpolar covalent = electrons are shared equally. C---C Carbon bonded to carbon. 

 Polar covalent = electrons are not shared equally; one atom has more. Polar are less stable than 

 nonpolar. O---H Oxygen bonded to hydrogen. 

Ionic bond = this is an attraction between a cation and an anion. These naturally attract to each other.  

These are more like a couple that is exclusively dating, but not married.  It’s a strong bond, but not as 

strong as a covalent bond. Sodium chloride is an ionic bond. 

 

 

 

 

 

 

Hydrogen bond = a weak attraction between a slightly positive hydrogen atom in one molecule, and a 

slightly negative oxygen or nitrogen atom in another molecule.  This is a weaker bond – more like a 

couple with an “open” relationship, lol. 

 

 

 

 

 

 

 

Van Der Waals forces = weak, brief attractions between neutral atoms.  This is the weakest of the four 

bonds, more like a couple of buddies patting each other on the back.  This attraction is only 1% as strong 

as a covalent bond. 
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Solutions, Colloids, & Suspensions 

Solution = a mixture of a solute and a solvent.  Example: salt and water. 

Solute = particles of matter. These can be a solid, liquid, or a gas. In our example it would be the salt. 

Solvent = a more abundant substance than the solute. The solvent is usually water, as in the case with 

our salt & water example. 

Water = sometimes called the ‘universal solvent’ because it can dissolve more substances than any 

other liquid. If a substance dissolves in water, like sugar or salt, it is called hydrophilic.  If a substance 

does not dissolve in water, like fat, it is called hydrophobic. (Phobic, like phobia – it’s scared of 

the water.) 

When we mix the solute (salt, NaCl) with the solvent (water, H2O) we get the solution (saline).  The salt 

dissolves into the water.  Important to note about solutions: once they are mixed, they stay that way 

forever. Once we have added the salt to the water, we can’t take it back out.  Solutions are defined by 4 

properties: 

 -The solute particles are smaller than 1 nm 

 -The solute particles do not scatter light 

 -The solution will pass through most membranes 

 -The solution will not separate when standing 

Colloids = same as solutions, but with larger particles. The solute is bigger than in a solution. The most 

common colloids in the human body are protein + water.  Colloids are defined by 4 properties: 

 -Particles are anywhere from 1-100 nm large 

 -Colloids scatter light and are usually cloudy 

 -The solute particles are too big to pass through a semi-permeable membrane 

 -The particles remain permanently mixed with the solvent upon standing 

Suspensions = an even bigger solute than a colloid.  An example is dirty water – when you mix dirt with 

water and let it stand, eventually the dirt will fall to the bottom of the water and the top of the water 

will clear up. The dirt is too big to dissolve in the water.  The 4 properties of suspensions are: 

 -Particles are bigger than 100 nm 

 -Too big to pass through selectively permeable membranes 

 -They look cloudy or opaque 

 -The solute separates from the solvent when standing 
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 Solution                                                Colloid                                                Suspension 

 

 

 

 

 

 

 

Measures of Concentration 

The most common way to distinguish solutions is by percentage. Examples: 

 5g of dextrose + 100 mL of water = a 5% solution called D5W, a common IV fluid 

 1g of NaCl +  100 mL of water = 1% saline 

 5g of NaCl + 100 mL of water = 5% saline 

The % equals the amount of solute that is in the solution. 

Acids, Bases, & pH 

Acid = proton donor; releases H+ ions in water. Anything that can release hydrogen is an acid. 

Base = proton acceptor; accepts H+ ions (H+). Anything that accepts hydrogen is a base. Most bases 

release hydroxide ions (OH-). 

Hydrogen ions define acids, bases, and their strengths. 

pH = a measure of H+ concentration.  The smaller the pH number, the stronger and more acidic the 

substance is because it contains more hydrogen ions. 

 7.0 = neutral 

 <7 = acid 

 >7 = base 

The measure of pH is derived from the molarity of H+. What the heck is molarity? Oh geez, more 

chemistry stuff.  Ok, let’s break this down: 

5% glucose solution has twice as many sugar molecules as 5% sucrose solution. Why? Each solution has 

50g of sugar per liter, but glucose has a molecular weight of 180, and sucrose has a molecular weight of 

342. So that means that molecules of glucose weigh less than molecules of sucrose.  Since each 

molecule of glucose is lighter, 50 g of glucose contains MORE molecules than 50 g of sucrose. Sooooo, in 

order to figure out exactly how many molecules are in a solution, we must factor in the molecular 

weight of the substance. If we know the molecular weight, and we weigh out that many grams of the 
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substance, we have a quantity known as the gram molecular weight, aka 1 mole.  One mole of glucose 

is 180 g and one mole of sucrose is 342 g. Ta-Da! Ok, so the molarity is the number of moles of solute 

per liter of solution. A one-molar (1.0M) solution of glucose contains 180 g/L, and a 1.0M of sucrose 

contains 342 g/L. Both have the same number of solute molecules in any given volume, but they are 

different because of their molecular weights.  

Back to pH – it’s a measure taken from the molarity of H+, which is represented by brackets, so the 

molarity of H+ looks like this: [H+]. Pure water has a neutral pH because it has equal amounts of H+ and 

OH-.  

The pH scale is logarithmic (ugh, back to algebra), so a change in one whole number on the scale is 

actually a 10-fold change in H+ concentration.  A solution with a pH of 4 is ten times stronger than a 

solution with a pH of 5 and 100 times as strong as a substance with a pH of 6.  Knowing this, we can 

understand that a slight change in pH can cause huge disruptions in our bodies. The pH of blood can 

range from 7.35-7.45 – any deviation from this can cause tremors, fainting, paralysis, and even death. 

Gah!  

Classes of Chemical Reactions 

Chemical reaction = a process where a covalent or ionic bond is formed or broken.  

Chemical equation = shows the course of the chemical reaction. 

 Reactants (left) --------> products (right) 

 NaCl + H2O ------> saline 

Synthesis = a type of chemical reaction where stuff is put together: A + B --------> AB 

In a synthesis you’re going from small to large. Amino Acids ------> Protein Molecules 

 

Decomposition = a type of chemical reaction where stuff is taken apart: AB ------> A + B 

Large molecules are getting their bonds broken and becoming smaller.  

Starch -----> Glucose  (large to small)  
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Exchange = chemical reaction where 2 molecules exchange atoms, or groups of atoms. Like swingers, 

lol.  AB + CD -----> ABCD -----> AC + BD 

Reversible = chemical reaction that can go either way, depending on the circumstances. Represented by 

paired arrows: ⇋  An example is carbon dioxide combines with water, producing carbonic acid. This then 

decomposes into bicarbonate ions and hydrogen ions: 

CO2 + H2O ⇋ H2CO3 ⇋ HCO3
- + H+ 

The direction of the reversible reaction depends on mass, specifically the law of mass action. 

Law of mass action = reversible reactions proceed from the side with the greater quantity of 

reactants to the side with the lesser quantity. 

 ---->   More reactant ----> product 

< ----   Product < ----- more reactant 

Acid, Base Imbalance 

Respiratory Acidosis = happens when the rate of alveolar ventilation fails to keep pace with the 

body’s rate of CO2 production.  In other words, you have too much carbon dioxide (CO2) in your 

body and your lungs aren’t getting it out fast enough.  CO2 starts to build up in the extracellular 

fluid (ECF) and lowers its pH, making it more acidic. This happens when people have 

emphysema, which causes a severe reduction in the function of the lung’s alveoli.  So 

respiratory acidosis is putting the body in a more acidic state, which is not good. (Acid = noun, 

acidosis = adjective.)  

Respiratory Alkalosis = CO2 is eliminated faster than it is produced. (Hyperventilation) 

Know this formula: CO2 + H2O ----> HCO3 + H (Note that there is now an H atom by itself) 

If you were to increase the amount of CO2 in the above reaction, it would produce more H, 

causing the pH to lower as the acid increases. 

More acidic state = acidosis 

A decrease in breathing leads to an increase in CO2: hypoventilation, which causes acidosis. 

Hypoventilation can be caused by a number of respiratory issues, such as bronchitis, 

pneumonia, COPD, etc. 

An increase in breathing leads to a decrease in CO2: hyperventilation.  CO2 levels go down, less 

H+ is produced, pH level increases, becomes less acidic.  

Any change in the amount of CO2 will determine which direction the above chemical reaction 

goes. 
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Metabolic acidosis = this is from an increased production of organic acid and applies to any part 

of the body not related to the respiratory system. For example, lactic acid is produced when 

you work out, causing sore muscles.  Ketone bodies are seen in alcoholism, and you will find 

this in people with diabetes mellitus. 

Metabolic alkalosis = this is a result from losing too much acid.  This is pretty rare, but can 

happen with excess vomiting (losing stomach acid) or taking too many antacids.    

Why is it important to breathe deeply when exercising?  Because as you are working those 

muscles, they are producing lactic acid, producing too much H+, which will leave you feeling 

super sore.  However, if you breathe deeply you are pushing out any excess CO2, getting rid of 

excess H+.  So to treat metabolic acidosis, treat it with respiratory alkalosis.  

Reaction Rates 

Reaction rates are affected by: 

 -Concentration (of reactants) 

 -Temperature 

 -Catalysts (enzymes) 

The reaction rate increases as the concentration of reactants increases, as the temperature 

increases, and as the catalysts are increased. 

Metabolism 

Catabolism = decomposition reaction; this releases energy (exergonic). Covalent bonds are 

broken, smaller molecules are produced, useful energy is released. 

Anabolism = synthesis reaction; this stores energy (endergonic). Energy is required for this 

reaction; an example is the production of protein or fat. The energy that is used is the same 

energy that is produced by catabolism. 

Monomers & Polymers 

Macromolecules = very large organic molecules, with very high molecular weights. Examples 

are proteins and DNA. 

Monomers = identical or similar subunits. These are put together to make a polymer. 

Polymers = a long chain of monomers. Starch is a polymer of about 3,000 monomers.  

Polymerization = joining monomers to form polymers. 

Monomers covalently bond to form polymers. 2 monomers ----> dimer Example: dehydration 

synthesis.  During dehydration synthesis a water molecule is lost when the 2 monomers 

combine. 
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The opposite would be hydrolysis, where a water molecule is added to a polymer, causing it to 

split, breaking the covalent bond.  All digestion reactions consist of hydrolysis reactions. 

 

Organic Compounds 

Organic means carbon is present. There are 4 categories of organic compounds: 

 -Carbohydrates 

 -Lipids 

 -Proteins 

 -Nucleotides & nucleic acids 

Carbohydrates 

Carbs are important, but why???? Because they: 

 Provide energy to cells (our fuel) 

 supply materials to build cell structures 

 are water-soluble (hydrophilic) 

Carbs contain C, H, and O.  The ratio of H to O is very close to 2:1.  Example: glucose (C6H12O6)  

The general formula for carbs is (CH2O)n, where n stands for the number of carbon atoms.  So 

for glucose, n would be 6.  Sugars and starches are carbs. 

Monosaccharides = simple sugars, like glucose & fructose, made of monomers. Glucose is our 

“blood sugar” that gives energy to our cells.  

Disaccharides = composed of two monosaccharides, like sucrose and lactose.  
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Oligosaccharides = short chains of 3+ monosaccharides. 

Polysaccharides = long chains (up to thousands!!!) Examples are glycogen, starch, and cellulose. 

Glycogen = an energy-storage polysaccharide of humans. The liver produces glycogen after a 

meal, when the blood glucose is high. Then the liver breaks down the glycogen between meals 

to maintain blood glucose levels. Muscles store glycogen for their own personal energy use, and 

the uterus uses glycogen during pregnancy to nourish the baby. 

Starch = an energy-storage polysaccharide of plants. They store it when sunlight and nutrients 

are available, and use it when they can’t use photosynthesis.  Starch is the only digestible 

polysaccharide in our diets. 

Cellulose = a structural polysaccharide that gives strength to the cell wall of plants. 

Lipids 

Lipids are fats, and are hydrophobic.  The primary function of fat is energy storage*. There are 

5 primary fats in humans: 

 Fatty acids 

 Triglycerides 

 Phospholipids 

 Eicosanoids 

 Steroids 

*Adipose tissue also contains fat, but is used for insulation (body heat) and to protect vital 

organs. 

Fatty acid = a chain of 4-24 carbon atoms. They have a carboxyl group at one end, and a methyl 

group at the other end.  

Saturated fatty acid = is saturated with hydrogen; no more can be added. 

Unsaturated fatty acid = hydrogen could still be added. 

Triglyceride = a molecule of 3 fatty acids covalently bonded to a 3-carbon alcohol called 

glycerol.  The bond is formed by dehydration synthesis, and once the bond has been made, the 

fatty acid can no longer donate a proton, and so is no longer an acid.   Triglycerides that are 

liquid at room temp are called oils. 

Trans-fatty acids = two covalent single C-C bonds are angled in opposite directions on each side 

of the C=C double bond.  These acids resist getting broken down by enzymes, so they just keep 

circulating until they deposit in the arteries, causing heart disease. 
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Cis-fatty acids = two covalent C-C bonds angle in the same direction adjacent to the C=C double 

bond. 

 

The top one is a trans-fatty acid; the bottom one is a cis-fatty acid. 

The food industry figured out how to change cis-fats into trans-fats, which are preferred 

because they expand the shelf life of food products and keep room-temperature fats solid. 

Unfortunately, they are terrible for our bodies. 

Proteins 

YAY! My favorite.  Proteins are polymers of amino acids; amino acids are monomers of 

proteins. The word protein is Greek, and it means of first importance.  Amino acids have a 

central carbon atom with an amino (NH2) and a carboxyl (COOH) bound to it.  There are 20 

amino acids used to make proteins, and most of them are identical except for one group – the 

radical group (R). The radical group is attached to the central carbon atom. Amino acids are 

only different by their R group. 
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If we think of amino acids like bricks, we would add 20 bricks together to make a protein wall.  

We would lay the bricks differently to make different walls, or proteins.  

Peptide = any molecule composed of 2 or more amino acids joined by peptide bonds. 

Peptide bonds = joins the amino group of one amino acid to the carboxyl group of another.  

This bond is formed by dehydration synthesis. 

Peptides are named by their number of amino acids: 

 Dipeptides – 2 

 Tripeptides – 3 

 Oligopeptides – fewer than 10-15 

 Polypeptides – 15+ 

 Proteins – 50+ 

Protein Structure 

The structure of proteins is very important to their jobs in the body. They have complex coils 

and folds, and even a tiny disturbance in their shape can destroy their function.  Proteins have 

3-4 levels of structural complexity: 

Primary structure = the protein’s sequence of amino acids, which is encoded in the genes. 

 

Secondary structure = coiled or folded shape, held together by hydrogen bonds. 
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The left is an alpha helix; the right is a beta sheet, or pleated sheet. 

Tertiary structure = further bending and folding of proteins into globular and fibrous shapes. 

 

Quaternary structure = association of 2 or more separate polypeptide chains. 

 

 

 

 

 

 

 

 

 

 

 

 

 

What do proteins do though??  They do this: 

Structure – teeth, skin, hair, nails, bones, cartilage all use proteins for structure. 

Communication – some hormones and receptors are proteins. 

Membrane transport – they can carry particles from one side of the cell to another; they can form 

channels in cell membranes to decide what gets in and out of the cell. 

Catalysis – enzymes are globular proteins 

Recognition & Protection – clotting proteins clot blood; glycoproteins and other proteins aid the 

immune system in attacking foreign organisms. 
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Movement – all movement, from the cellular level to us running through a field. 

Cell adhesion – proteins bind cells to each other, keeping tissues from falling apart, binding a sperm to 

an ovum, and allowing immune cells to bind to cancer cells. 

Enzymes 

Enzymes = proteins that function as biological catalysts.  In other words, they make shit happen.  

Enzymes make chemical reactions possible, or sometimes just make it easier.  They help to speed things 

up, and allow reactions to happen fast while the body stays at its normal temperature. 

Substrate = the substance that the enzyme acts upon.  If we have this chemical reaction: 

A + B ----> C 

and we add an enzyme to B, B then changes from reactant to substrate.   

Enzymes are substrate specific, meaning they only work on a particular substrate.  They’re like a lock 

and key. 

Enzymes are named after their substrate, ending in the suffix –ase. 

Enzymes are never part of the product – they’re just a facilitator to make things easier. 

Active site = a pocket in the enzyme surface where the substrate and the enzyme meet. 

Cofactors and Coenzymes 

Cofactors = help enzymes.  About 2/3 of our enzymes need non-protein cofactors for help.   

Inorganic cofactors include iron, copper, zinc, magnesium, and calcium ions. 

Some cofactors bind to the enzyme and change its shape, which activates the active site. 

Cofactors are necessary for function. 

Coenzymes = organic cofactors that also help enzymes. They usually come from niacin, riboflavin, and 

other vitamins.  

ATP & Nucleotides 

Nucleotides = organic compounds with three main components:  

 -a single or double carbon-nitrogen ring (nitrogenous base) 

 -a monosaccharide 

 -one or more phosphate groups 

Nucleotides are monomers. 

ATP = a nucleotide, adenosine triphosphate, which is our body’s most important energy-transfer 

molecule. It’s made from adenine, ribose, and 3 phosphate groups. 

Nucleic acids = polymers of nucleotides. 
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DNA = the largest nucleic acid, deoxyribonucleic acid. It is usually 100 million to 1 billion nucleotides 

long. DNA functions are: 

 Constitutes our genes 

 Give instructions for synthesizing all of our proteins 

 Transfers hereditary info from cell to cell and from generation to generation 

RNA = ribonucleic acid, and is 70-10,000 nucleotides long. RNA carries out DNA’s instructions by 

synthesizing proteins, assembling amino acids in the right order to produce each protein described by 

the DNA.  There are 3 types: 

 Messenger RNA 

 Ribosomal RNA 

 Transfer RNA 

END OF CHAPTER 2 


