The Chemistry
of

Biology

Matter

Takes up space and has mass

Solids, liquids, gases

Atoms

Can not be further subdivided by
chemical means

Protons +charge mass 1 nucleus
Neutrons O charge mass 1 nucleus

Electrons - charge mass 0 orbitals
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~Actinides

Atoms are electrically neutral

Protons = Electrons

Atomic number = number of protons
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Atomic mass = protons + neutrons




Element
Composed of one kind of atom

Compound
Contains two or more kinds of
atoms

Molecule
Two or more atoms held
together by chemical bonds

Chemical bonds
Valence = number of electrons
in outer shell

Determines chemical activity
of atom

Atoms combine to fill outer
shell

Outer shell full with 8 electrons

except first shell—2 electrons

Single
Covalent Bonds bond
Atoms share electrons
May share 1, 2, or 3 electrons
Double
Non-polar covalent bonds Bond
equal sharing
Polar covalent bonds
unequal sharing
Polar
Nonpolar
Covalent
Covalent Bond
Bond
qual Unequal
sharing b
sharing
of
of
electrons

electrons




lonic Bonds

Atoms lose or gain electrons

Become charged particles—ions
Lose electron—+ charge—cation
Gain electron— - charge—anion

Sodium looses electron (cation)
Chlorine gains electron (anion)

lonic compounds
dissociate in Hydrogen Bonds

agueous solutions
Weak chemical attractions between

polar molecules

Oxygen and nitrogen bound to

Conduct electricity hydrogen

electrolytes

Electron Transfer—Oxidation-Reduction

Cellular work requires energy
Energy stored in chemical bonds
Electron transfer transfers energy
Oxidation-reduction Rx (redox)

LEO GER
Electrons = energy




Chemical Equations

Reactants — Products
Synthesis reactions
Building—require energy
Decomposition reactions
Take apart—release energy
Exchange reactions

Most reactions reversible

Solutions
Uniformly dispersed molecules
Solute—dispersed substance

Solvent—dissolving medium

pH

Negative logarithm of hydrogen
ion concentration

0 7 14 Acids
. neutralize
acid » basic
alkaline bases
strong «— weak «—— strong
Types of Chemistry Organic

Inorganic
Small molecules

lonic bonds
Carbon or hydrogen, not both
Water, acids, bases, salts

Large molecules

Contain carbon and hydrogen
hydrocarbons

Covalent bonds

Most are macromolecules or
polymers




Macromolecules of Life

Carbohydrates

Primary fuel source—energy
Lipids

Fuel storage—energy reserves
Proteins

Structural and functional
Nucleic acids

Store and retrieve information

Carbohydrates

Atoms—C, H, O
Monomers—monosaccharides

Glycosidic bonds—polysaccharides
Functions
Structural support—cellulose,
chitin, peptidoglycan
Nutrient and energy source—
starch and glycogen

Lipids

Atoms—C, H, O

Monomers—neutral fat (triglyceride)
Glycerol + 3 Fatty acids

Ester bonds

Function

Concentrated energy storage
(2.5 times greater than carbs)

Glycerol + 2 fatty acids + phosphate
Major component of cell membrane

4 carbon rings—membrane stability

Local hormones—20 C arachadonic

Other Lipid Molecules
Phospholipids

Cholesterol (Steroids)

Prostaglandins

acid




Specialized lipid
molecules in the
cell membrane

Proteins
Atoms—C, H, O, N, S
Monomer—amino acids
Peptide bonds
Amino acid sequence—primary
Hydrogen bonds producing
pleated sheet or alpha helix—
secondary
Tertiary—folding based on other
covalent bonds

Primary structure
Amino acid
sequence

Proteins function based on specific
shape

Alter shape—alter function
denaturation

Enzymes—catalyze reactions
must recognize specific substrate

Antibodies—provide immunity
must recognize specific antigen

Nucleic Acids
Atoms—C, H, O, N, P
Monomer—nucleotides
Pentose—b5 carbon sugar

Phosphate
Nitrogen containing base

Function
Information (genetic) storage
and retrieval




Deoxyribonucleic Acid—DNA

Pentose—deoxyribose

Nitrogen containing bases
Adenine
Guanine
Thymine
Cytosine
Double helix

Stores genetic code

DNA

Replication

Ribonucleic Acid—RNA

Pentose—ribose

Nitrogen containing bases
Adenine
Guanine
Uracil
Cytosine

Functions in protein synthesis
information retrieval

RNA

Single strand

ATP

Special nucleotide
Adenine, ribose, 3 phosphates

Attachment of third phosphate
requires enormous energy

Removal of phosphate releases
energy—high energy storage

ADP + energy + phosphate «— ATP




