Biochemistry (ch.2 continued)
	-chemistry of organic and inorganic compounds in living things
	Inorganic compounds (non-carbon-containing)
		Ex: water, salts, electrolytes, acids, bases, buffers, CO2 (yes, this is odd)
Organic Compounds (carbon-containing) 
		4 main types: Carbohydrates, Lipids, Proteins, Nucleic Acids
H20’s Unique Properties - We can’t live w/o them!
1. High heat capacity (prevents sudden temp. change)
2. High heat of vaporization (sweat takes lots of heat w/ it as it evaporates)
3. Polar solvent properties (great solvent, biochemicals don’t move or react unless dissolved) 
4. Reactivity (Org.Mac.Molecs. broken down by hydrolysis decomposition, formed by dehydration synthesis)
5. Cushioning (cerebrospinal fluid, etc)
Salts: As necessary as water
	Salt – any ionic compound which form ions/electrolytes other than H+ and OH- in water
		Ex: Na2SO4, NaCl, CaCO3, KCl
		Function: forming electrolytes
Electrolytes – substances which dissociate in water to form ions which can conduct electricity
	Ex: P+, K+, Na+, H+, 
	Functions: conduct nerve impulses, part of hemoglobin, maintains reaction environment
Acids and Bases
Acid – forms H+ when dissolved in H20 
Base/Alkaline Solution– forms OH- when dissolved in H20 
Neutralization – Acid +Base = H20 + salt
Acids 
form H+ when dissolved in H20, known as “proton donors,” have low pH (0-6.9)
Sour
Ex: HC3H3O2 (Acetic acid; HAc), HCl (stomach acid), H2CO3 (carbonic) 
Bases/Alkaline  Substances
forms OH- when dissolved in H20, known as “proton acceptors,” high pH (7.1-14)
Bitter, Slippery
	Ex: MgOH (milk of magnesia), NaOH (lye), HCO3- (bicarbonate ion) 
pH scale: 0-14, logarithmic
Draw it:
	_____________________________________________________________________________
Neutral
Buffers – weak acid or weak base reaction systems which resist sudden or large shifts in pH
Ex: Carbonic acid/bicarbonate ion system
		H2CO3 + H20 ↔ HCO3- + H+ +H20
1. Stimulus: blood pH rises (becomes more basic)
2. Response: Carbonic acid dissociates, reversibly releasing bicarbonate ions and protons to donate to base, neutralizing it
3. Result: Blood pH remains around 7.35-7.45
Carbohydrates – made of elements C, H, and O
	- Carbohydrate Structure
		Basic units/subunits: monosaccharides         Draw:
Monosaccharides – simple sugars (hexoses: glucose, fructose, galactose; pentoses: ribose, deoxyribose)
Disaccharides – 2 sugars, bonded (sucrose, lactose, maltose)
Polysaccharides – more than 2 sugars, bonded (starch, glycogen)
	-Carbohydrate Function
		-glucose: supplies most food/energy to cells 
		- glycogen: stores excess carbohydrates (neutral fats also involved)
Lipids – simple lipids made of elements C, H, and O (but less O than in carbs)
	All lipids dissolve in organic solvents, but not in water.
		Ex: 	Triglyceride struc/fxn: 3 fatty acids + 1 glycerol, store energy and insulate body
Phospholipid struc/fxn: 2 fatty acids, 1 glycerol, and a phosphate “head,” make 
up cell membrane
			Steroid struc/fxn: “flat” molecule w/ 4 bonded hydrocarbon rings
					Ex: cholesterol, vitamin D, sex hormones, adrenal hormones 
Lipoprotein struc/fxn:  lipid+protein, transport cholesterol and fatty acids in 
blood, HDL (high-density) and LDL (low-density) types
Proteins – made of C, H, O, and N 				
Protein Structure
		Basic unit: amino acids(20 diff. aa’s)	Draw:
			
Primary Structure (1 º): sequence of amino acids in chain 
Secondary Structure (2º): bending or twisting of chain
Tertiary Structure (3º): “balling up” of bent or twisted chain (= globular protein)
Quaternary Structure (4º): joining of 2 or more chains (= globular proteins)

	Protein Function (pg. 51)
		Fibrous (2º structure) are structural: collagen, keratin
Globular (3º and 4º) proteins can be enzymes, antibodies, hemoglobin, hormones

Denatured proteins 
Fallen apart
Due to pH imbalance or heat
No more structure = no more function

	Characteristics of Enzymes (a type of protein)
		Globular proteins 
		usu. 2 parts: apoenzyme (protein) and cofactor (ion ±)
		reaction-specific 
named after rxn
		Names usu. end in –ase (ex: kinase, isomerase, oxidase, phosphase)

	Enzyme Action
1. Enzyme binds with reactants (aligning them to each other)
2. Product is formed (attached to enzyme)
3. Product is released (enzyme is ready for another)
Nucleic Acids (DNA and RNA) – made of C, H, O, N, and P
	Nucleic Acid Structure
		Basic unit: Nucleotides				Draw:
Pentose Sugar (deoxyribose or ribose)
			Phosphate group 
			Nitrogenous Base (Adenine, Cytosine, Guanine, Thymine, or Uracil – A, C, G, T, or U) 
		Join vertically, sugar to phosphate, to form strands 
Join horizontally, base to base, to form ladder “rungs” 
	Nucleic Acid Function
storing & interpreting genetic instructions for inheritance, growth, and development
	Types of Nucleic Acid
		DNA				and 		RNA							double-stranded				single-stranded
sugar: deoxyribose				sugar: ribose
bases: A, T, G, C         				bases: A, U, G, C
		complementary pairs: A-T, G-C			complementary pairs: A-U, G-C
		only in nucleus					in nucleus and cytoplasm
		stores and passes on genetic information	interprets DNA’s gen. info. to direct 
protein synthesis
Nucleotide Base-Pairing – how DNA replicates itself or sends out instructions via RNA
	DNA → DNA replication					    old DNA  → new DNA 
			A = T					Example:	CAT → __ __ __
			G = C						 	TAG → __ __ __ 
			T = A							ACT → __ __ __
			C = G							GTC → __ __ __

DNA → mRNA (transcription)					       	DNA → mRNA   
			A = U					Example:	CAT → __ __ __
			G = C						 	TAG → __ __ __ 
			T = A							ACT → __ __ __
			C = G							GTC → __ __ __

mRNA → tRNA+amino acid (translation)      			      mRNA → tRNA   
			A = U					Example:	GUA → __ __ __
			G = C						 	AUC → __ __ __ 
			T = A							UGA → __ __ __
			C = G							CAG→ __ __ __
		
Adenosine Triphosphate (ATP)
Cell’s “energy currency” (Source of immediately usable energy for the cell)
Manufactured from carbohydrates like glucose
Adenine-containing RNA nucleotide with 3 phosphate groups
Takes more energy to create an ATP than is available for use when an ATP is broken. 
Why? Energy conversions are inefficient! Some energy is always lost as heat. 
