Lecture 6

I. Protein structure and domain

a. Each amino acid can form different set of bonds ( ionic, hydrophobic, hydrogen, sulfur

b. Order of amino acids is specific to a protein

c. First degree to fourth degree orders

d. Overall shape of protein derived from first degree order of amino acids

e. As a result, shape = function of a protein

i. First degree: order of amino acids, peptide bonds

ii. Second degree: peptide bonds form hydrogen bonds with each other, exclude water and form alpha helix or beta sheet

iii. Third degree: residues distort and position things in 3-D structure

iv. Fourth degree: two proteins can associate

f. From where does first degree sequence of amino acids come?

i. Nucleic acids

II. Nucleic Acids

a. Elegant, information rich variant of a polysaccharide

b. Components ( diagram

i. Ribose (in RNA), a five sided, five carbon sugar or Deoxyribose (in DNA), which is the same but missing an oxygen atom

ii. Residues form bases

1. DNA: C, G, A, T

2. RNA: C, G, A, U

3. Flat, rich in N, made of N, C, O, H

4. Form backbone of 3’ sugar 5’ O-P-O 3’ sugar 5’ O-P-O

5. Structure of nucleic acid follows from hydrogen bonds formed by bases and backbone, as in proteins

c. Specific bonding pattern: 3’ ( 5’

d. Double helix of DNA formed by hydrogen bonds of G-C and A-T

i. PO4- is ionic, keeps DNA in solution, hydrogen bonds exclude water in bases

III. Relation to LCA

a. LCA had nucleic acids to translate and replicate information

b. Catalysts to copy information and convert information

c. There exist two cycles: replication and translation ( they form one big cycle

IV. DNA

a. Only one proper base pairing: G-C, A-T

b. Fourth degree interaction by hydrogen bonds

c. Replication: two copies, same info, constraints on the process exist

d. Need ATP to have process proceed

V. Conclusion

a. Oldest LCA molecules are phospholipid membrane subunit and ATP

b. Changes in biological processes, changes in amino acid sequences, changes in proteins, changes in function

c. Most changes are random and nested

d. Result: phylogenetic continuity, free of LCAs, branching from first LCA, all keeping most basic functions that were not replaced by selection from any random biological process

e. Tree of form similarities parallel to tree of biological process similarities

f. DNA replication traps random error in time, for natural selection to work on

VI. Origin of LCA

a. Problem of improbability before DNA, random mutation traps history

b. Two models, not mutually exclusive

i. RNA world ( can from 3-D structures and be catalysts, replicate and carry information

ii. Problem is localization ( phospholipid membrane surrounds auto catalytic molecules establishing inside and outside, inside energy builds as ATP, no division, just bigger; also separately in solution, replication, no energy production, no membrane

iii. Emergence of new property by convergence of separate pathways or by infection

