Protein Synthesis
Relation of genes to proteins: Garrod (1909) and “inborn errors of metabolism”  - hypothesized that alkaptonuria is due to

Beadle and Tatum (1930’s) – Neurospora: wild type can survive on minimal medium and synthesize all molecules it needs.

Nutritional mutants need complete growth medium (contains all 20 amino acids and other nutrients).  WHY?
Experiment to characterize metabolic defects:  Each vial contains  

[image: image2.png]>
SO
NG SR
DAY
’|
Wild type
v U U U
Class | i
Mutants. L ’| L
(mutation
ingene 4)
v U u U
Class Il M M
Mutants L
(mutation
ingene B
v U U U
Class 11l |
Mutants 4
o U U U

(a) Experiment
Capyrioht & Pearson Ecucalion, nc, publshing s enjamin Cummings

Precursor

Precursor

Precursor

Precursor

Gene A

Enzyme A

Enzyme A

Enzymo A

(b)Interpretation

Ornithine.

Ornithine.

Ornithine.

Gene B

Enzme .

EnzymeB

EnzymeB.

Citrulline

Citrulline

Citrulline

Citrulline

Gene C

Enzyme C

Enzyme C

Enzyme ¢

Arginine

Arginine

Arginine

Arginine




Interpretation:  
Conclusion:

Now revised to:
So how do we get from DNA to a protein?  Two processes are required:

Transcription: synthesis of
Translation: construction of
Differences between protein synthesis in prokaryotes and eukaryotes:

Eukaryotic transcription 

RNA polymerases: produces RNA 5’ ( 3’
In detail: (see fig 17.7)

Three types of RNA polymerase: I, II and III

Type    produces mRNA
________________________________ attaches to DNA at a promoter sequence upstream of initiation point, recognizes which strand of DNA to use.  Only then can RNA polymerase bind and other transcription factors may also bind: transcription initiation complex
Transcription ends after the RNA polymerase transcribes a termination sequence in DNA into AAUAAA; continues for several hundred bases, but mRNA is cut free 10 – 35 nucleotides past the termination signal.

RNA processing of pre-mRNA:
5’ cap

poly(A) tail

removal of introns and splicing:
function of the spliceosome and snRNPs:

Why introns?

Transcription in prokaryotes:

1. One RNA polymerase

2. RNA polymerase binds directly to the promoter
3. Transcription stops at the terminator

4. No splicing
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