Bio 2 – Lecture 4
Biological Molecules – Proteins & Nucleic Acids

Proteins:  most versatile, perform variety of functions


enzymes (anything ending in ase), storage (albumin), structure (collagen), 
protective (antibodies), transport (hemoglobin), regulate processes(insulin)
*Amino Acids form backbone: C, H, O, N 

amino group + carboxyl group + add-ons; 20 nat occurring, 9 essential



NH2-CHR-COOH (add ons)



glycine is simplest with only H



polarities and charges of side groups 
**peptide bonds link amino acids C-N bond formed by DS – COOH & NH2 

dipeptides, polypeptides (polymer)

protein=large polypeptide or multiple polys bonded
*Levels of organization (3 phone cords)

primary: amino acid sequence, presented as linear- peptide bonds

secondary:  interactions of atoms forming a regular, repeating structure 
helix or pleat; H bonds (O…H) of main chain
tertiary:  overall shape of a polypeptide chain, 3D

interactions of side groups, ionic or H bonds, charges of side groups

quaternary: if more than one polypeptide chain 
ionic or H bonds
structure determines function, structure is easily altered by breaking bonds with 

chemicals or heat (frying egg; perms), denature, active sites of enzymes
*Types of proteins & Functions
Nucleic Acids:


information transmission, determines protein manufacture

RNA, DNA – two types
*Nucleotides 
five C sugar (ribose & deoxy), phosphate groups (make it acidic), 

nitrogenous base (purine or pyrimidine)

*polymers, H bonding, phosphodiester bonding

*multiple structure levels like proteins 
*Caffeine example, effect on NA structure
where found?

nucleotides also important in transferring *energy – get to later


we’ll spend lots of time on this group later on

Review of biological molecules:

What makes each what it is?


carbs: 1:2:1, hydrophilic; monosaccharide & polysaccharide

lipids: C, H, very little O, hydrophobic; fatty acid & triglyceride

proteins: C,H,O,N, peptide chains with AAs; amino acid & polypeptide

NAs: pentose sugar, phosphate, nitrogenous base; nucleotide
Monomer Units:

carbs: monosaccharide (polysaccharide)

lipids: fatty acid (triglyceride)

proteins: amino acid (polypeptide)

NAs: nucleotide
Examples of each:


carbs:  glucose, cellulose, starch, sucrose


lipids: waxes, steroids, fats, phospholipids


proteins: enzymes, collagen, hemoglobin


nucleic acids: DNA, RNA

Purpose of each:


carbs: structure and energy storage

lipids: energy storage, chemical signals, membrane structure

proteins: everything


nucleic acids: information transmission, energy transfer
Games:  Group & Individual
