Lecture 14
I. Energy saved in potential (PE) form

a. When PE in bonds, and bonds link subunits, PE becomes information (sequence)

b. Information available very dense

c. Example: all human languages are a hierarchy of sounds or symbols in sequence

d. Cells: RNA ( DNA and protein, DNA ( RNA and protein

e. Bond energy: used for synthesis, now used for encoding

II. Information

a. Since its beginning life has persisted by this survival of information for capture of energy to make bonds

i. Energy production via enzymes

ii. Replication of information

b. Joint quest of info persistence and energy capture solved by molecules DNA and protein (solved by their LCA, RNA)

i. One copy of DNA ( info for energy and copying again

ii. Two copies of DNA ( division, result in two cells

iii. Cycle repeats

c. DNA info persistent, as individual cells die, information lives on in new cells

III. How DNA info is arranged

a. Genes: units making one protein

b. Chromosome: units of DNA in one place

c. Genome: whole DNA

d. Size of DNA ( discussion

e. Why is it so small?

i. Endosymbiosis

ii. Bacteria capture circles of DNA with capacity to be copied

iii. Evidence: mitochondria and chloroplasts have their own DNA circles

iv. Multicellularity results in even more DNA per individual

f. Where is DNA?

i. Nucleus

ii. DNA is long but extremely thin

g. How is DNA packed?

i. Similar to degree to structure of proteins

ii. Second degree: wrapped around protein assembly, called histones

iii. Nucleosome, not base pair specific

iv. Then packed into coils ( continuous contracting of molecule

v. Most of the time, contracted DNA is still accessible to proteins that engage in third degree surface specific recognition

vi. Once two copies exist, they pack tightly enough to become visible as rods: chromosomes

1. Have some structure, but differ

2. Bands ( identical in all people, global order of info constant in a species, any change of a band causes an abnormality at birth

3. Centromere

4. Telomere

IV. How to get from one copy of DNA to two

a. Not easy, but solved

b. Physical separation in a membrane

c. Replication helps conserve sequence of base pairs

d. Each strand of DNA has info ( diagram and discussion

