RNA translation



The Central Dogma of Molecular

Biology

- Information is transferred from DNA

to RNA to protein

DNA -> RNA -> Protein

- Proteins create traits

- This is called gene expression

- This process is found in all organisms
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 RNA transcribed from DNA is called messenger RNA (mRNA).
It encodes the sequence of the protein to be synthesized.

* The protein is synthesized from monomers —amino acids
bound to special small RNA molecules, called transfer RNA

(tRNA)

* The protein synthesis is performed by a complex molecular
machine called ribosome.



* The set of rules by which information encoded within
genetic material (DNA or mRNA sequences) is
translated into proteins is called genetic code.

* The protein sequence is encoded in mRNA in
nucleotide triplets called codons.

 There are 20 amino acids and 64 possible
combinations of 3 consecutive bases. Therefore the
genetic code is degenerative. For many amino acids
there are more then one corresponding codon.
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Translational initiation in prokaryotes

* In prokaryotes translation begins with binding of
ribosome to a specific sequence in the messenger
RNA - Shine-Dalgarno (SD) Sequence. SD is a
ribosomal binding site generally located around 8
bases upstream of the start codon AUG. The six-base
consensus sequence is AGGAGG. It is
complementary to a specific region of 16S ribosomal
RNA.
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Translation initiation in bacteria

Initiator tRNA in bacteria

1.The initiator tRNA (fMet-tRNA) gets carried to
the complex (30S ribosome + IF1 + IF 3) by

initiation factor IF2 using GTP.
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Translation initiation in bacteria

* The initiation factors (IF1 and IF3) gets released
and the resulting complex is called the initiation
complex.

3. Large subunit binds.
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The translation process incorporates 20 different amino acids

in the precise sequence dictated by the three-base codons

built from and alphabet of four bases. The process in the ribosome
builds the polypeptide chains tha will become proteins.
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Peplide bond formalion is a
condensation reaction that
results in the release of water.
At one time it was thought
that peplidyl transferase was
an enzymaitic protein,
However, more recently, it
was discovered that peptidyl
transferase |s a catalytic RNA
molecule, An RNA capable of
catalyzing a reaction is called

a ribozyme.
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