Translation Initiation in E. coli

A.  The Shine-Dalgarno (SD) Sequence


This sequence (SD) on the mRNA is just in front of (5’- to) the 
initiation codon.  It is a sequence that base pairs with the 3’-
end of the 16S rRNA, the first 13 bases.  The 3’-end of this RNA 
has the sequence:




5’- - - - GAUCACCUCCUUA-3’ 


It can, therefore, interact with the mRNA sequence 




5’- - UAAGGAGGUGAUC - - - - - –3’


As few as four or five base pairs can be used along this 
sequence.   Often the SD “consensus sequence” is said to be 


AGGAGG, or simply a sequence of purines e.g., AAGG or AGGA or 
GGAG or GAGG, etc.

B.
The Start Codon


The start codon in E. coli is AUG 91% of the time. Eight 
percent of CDSs use GUG and 1% UUG.  Rarely AUA, ACG and CUG are 
used.   [Some abundant proteins (e.g., ribsomal proteins) use 
GUG as a start codon, and thus the argument that AUG is the 
strongest start codon does not seem to be true.] 

C.
Spacing


The spacing between the SD sequence and the start codon is 
usually about 7 nucleotides, although it is as little as 2 and 
as large as 10.  Seven to nine nucleotides seems to be optimal.

D.
An RBS example:


        cuccGGAGGUcucagccAUGGCUAAA---    
mRNA

                             fmet-ala-lys---

protein 



[Alanine is often the second amino acid, and the codon 


used is GCU.]
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