Chapter 3 Review of Biomolecules
Carbohydrates: sugars, glycogen; about 2-3% of total body mass. 

Composition: carbon, hydrogen, oxygen.
Properties/uses: 
1) monosaccharides are water soluble, polysaccaharides are not

2) used as energy sources; added to other molecules such as lipids or proteins in a process called glycosylation; glycosylation adds complexity to glycoproteins and glycolipids

Classes:

1) Simple sugars

Monosaccharides: classified as trioses, tetroses, pentoses, hexoses based on number of carbon atoms. Important Examples: Glucose, fructose, galactose (readily absorbed by intestines); deoxyribose, ribose (components of DNA and RNA, respectively)
Disaccharides: combination of monosaccharides; must be digested into monosaccharides before intestines can absorb them



Sucrose=glucose+fructose




Lactose=glucose+galactose




Maltose=glucose+glucose

2) Polysaccharides



Glycogen: 

a) Polymer of glucose, stored in body (in liver and muscle)
b) Polymer synthesized by glycogen synthase
c) Polymer broken down by process called glycogenolysis so body can use free glucose

Lipids: about 18-25% of body mass.
Composition: carbon, hydrogen, oxygen; 
Properties/uses: 

1) NOT water soluble
2) Used as membrane backbone, cell signaling, energy stores

Classes:

1) Triglycerides contain one glycerol as a backbone and three fatty acids attached to the glycerol. TGs are further classified based on “saturation” w/ hydrogen



Saturated: no double bonds between carbons of fatty acids 




Monounsaturated: one double bond




Polyunsaturated: multiple double bonds

TGs: major source of fat storage and energy. Roughly twice the calories of carbs and protein.

2) Phospholipids: glycerol backbone + 2 fatty acids (non-polar component) combined with a phosphate group (polar group) attached to third carbon of the glycerol. Presence of polar and non-polar parts conveys “amphipathic” qualities which means one end is hydrophilic and one end is hydrophobic. Phospholipids are important for providing basic cell membrane structure or backbone. 
3) cholesterol: component of cell membrane; precursor for synthesis of all steroid hormones

Properties/uses:

TGs: major source of fat storage and energy. Roughly twice the calories of carbs and protein.


Phospholipids: major component of cell membranes


Steroids: important hormones in body 

Proteins: 12-18% of body weight.

Composition: contain carbon, hydrogen, oxygen, nitrogen. Basic units are amino acids, 20 different amino acids, that have amino and a carboxyl ends. Monomers are combined by peptide linkages between amino and carboxyl groups on 2 amino acids.

Properties/uses: used in many capacities including 1) structural, 2) signaling, 3) enzymatic etc

Classes: 

Dipeptide


Tripeptide


Peptide: 4-9 amino acids


Polpeptide: 10 or more

Structural complexity:


Primary structure is the linear sequence of amino acids

Secondary structure involves twisting or folding of chain (alpha helices, pleated sheets)

Tertiary structure; 3-D shape due to folding of chain and formation of bonds, in some cases


Quaternary structure: organization of 2 or more chains.
Nucleic acids: monomer is a nucleotide, polymer is a nucleic acid; two major types, DNA and RNA.
Composition: nitrogenous base (C, H, O, N) + pentose + phosphate group


Nitrogenous  bases: 



Purines: adenine, guanine



Pyrmidines: thymine (uracil in RNA), cytosine



A pairs to T (or U in RNA) , G pairs to C


Pentose



DNA has deoxyribose



RNA has ribose


Phosphate group

Properties/functions:
1) DNA

a. DNA is double stranded and comprises genes that code for RNA which then cods for proteins. A single long double-stranded piece of DNA plus associated proteins (for packaging the DNA) is called a chromosome.
b.  DNA is the basis for heredity. Each chromosome contains many genes.
c. when chromosomes replicate during cell division, double stranded DNA of chromosomes peels apart and the parental strands are used as  templates for creating identical and complementary strands.

2) RNA is 
a. produced from genes by a process called transcription, it is single stranded and has uracil instead of thymine

b. 3 types

i. ribosomal RNA (rRNA): a component of robosomes

ii. transfer RNA (tRNA): helps with “translation” of RNA code into a protein

iii. messenger RNA (mRNA): contains the code for producing proteins; this code is translated into a linear sequence of amino acids (a polypeptide or protein) during a process called “translation”

