Chapter 5: DNA & Chromosomes

· Recall, one criteria of life (reproduction) requires a code to transfer information, and self repair is often directed by DNA (via transcription to translation to repair proteins.)

· This chapter will look into historical perspective of experiments that revealed DNA as blueprint of life, how DNA replicates and self-repairs. 

	Initially, genetics did not have any link to DNA:  for example

· Mendel did not know of meiosis. 

· Quantity and diversity of DNA was minor compared to proteins, so how could it do the job? 

· Both DNA and proteins are found in chromosomes. 

· DNA is comparatively simple. 

First studies to infer…S and R strains of bacteria: p. 174Fig. 5.4
S kills, R does not, heat killed S does not, BUT live R with heat killed S can.  Isolated R cells have now transformed into killer S cells.  

Infers that something in S mixture is transforming R cells to killer S cells

Second: Hershey and Chase:  From 107: Labeled viruses with both *S and *P only transfer their * to host and * P appear in progeny viruses.  Since S in proteins and P in DNA. Strong inference that DNA is what is being transferred.  Process seen in Campbell. 


	


DNA has a number of molecular properties that are very conducive to its role in the cell.  Such as hydrogen bonding, polarity, sequential structures, and base pairing.  How do these help with replication and repair? Fig. 5.2 & 5.7

1. Hydrogen bonding: Energetically stable and can be unzipped easily (if covalently linked, what would be consequence?)  

Also, hydrogen bonding allow for certain base pairing: C3G, A2T

 2. Polarity:  3---(5  Polarity allows direction of replication, translation (reading frame)


          5(--3    and sense/nonsense frames.  Architecturally due to hydrogen bonding 



      not aligning in both ways, with opposing 5’and 3’ free OH’s.

3. Sequential structure:  At heart of coding:  43 for 64 a.a. Triplets code information, the information is  translated into amino acids as a codon (on DNA) directs anti-codon on tRNA (more later) 

4. Base Pairing: Allows for correct, rapid pairing and subsequence replication and (later we will see guide protein via DNA/RNA pairing.  Purine (2,G A) with Pyrimidine (1,T,C) so 2+1 = 3

Heredity of DNA must address two overriding problems: 

	· How is information carried in chemical form?

· How is it accurately copied? 

· How is information carried in chemical form?  Alphabetically!  Triplets called codons code for a given amino acid (we will talk about this more later.)

· How is it accurately copied? 

· Template permits complementary strand formation via base paring. Phenomenally accurate in that 3 billion plus base pairs are correctly linked resulting in a complete genome copy in as little as 8 hours without a mistake.  This is equivalent to copying 700,000 pages of text!


	

	The Structure of Eukaryotic Chromosomes

Karyotyping:  staining and comparing of prophase (cell cycle spiel) chromosomes to see: Fig. 5.13
· large scale difficulties: trisomy, sex, fragile site

· small scale: (but potentially just as significant) banding via eu and heterochromatin (tightly packed) .  

DNA sequences that aids/influences in whole chromosome replication: 

1. Replication origins (TA rich) 

2. Centromere: Highly conserved region to aid in mechanical separation. Fig. 5.18
3. Telomere:  ends to cover lagging strand omission (aglets) 

DNA Packing:

Nucleosome: Pearls on a string. Consist of 146 (Fig. 5.24) nucleotides wrapped around 8 histones  (lysine and arginine rich proteins) and linker region (decreases by factor or 3.) 

1. 2 more levels of looping leads to final structure ( 2 levels less clear.) 

2. Heterochromatin:  Tightly packed DNA with limited transcription. 

3. Limited translation in areas such as telomere and centromere Fig. 5.28,
4.  Histone Code: P, CH3 acetyl added to histone can silence or express gene associated with histone core. 

Evidence that DNA packing affect gene expression:
· Move gene closer to heterochromatin, no expression (Fig. 5.27)

· Large scale in Barr body formation of dormant X chromosomes

Large scale packing seen in nucleus: 
Nuclear membrane and lamina organize chromosomes. 

Nucleolus organizes the rRNA Fig. 5.19

	


