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• The process of the transfer of the genetic information 

• From DNA to RNA to protein has been called the central dogma. 

•  Proteins conot be converted into RNA or DNA



CENTRAL DOGMA

  

• The concept that genetic 
information is only transmitted from 
DNA to RNA to protein. 

 

The central dogma of molecular biology was first enunciated by Francis Crick in 1958[1] and re-stated in a Nature paper published in 1970:[2]!!
    The central dogma of molecular biology deals with the detailed residue-by-residue transfer of sequential information. It states that 
information cannot be transferred back from protein to either protein or nucleic acid.!!
In other words, 'once information gets into protein, it can't flow back to nucleic acid.'!!
The dogma is a framework for understanding the transfer of sequence information between sequential information-carrying biopolymers, in the 
most common or general case, in living organisms. There are 3 major classes of such biopolymers: DNA and RNA (both nucleic acids), and 
protein. There are 3×3 = 9 conceivable direct transfers of information that can occur between these. The dogma classes these into 3 groups of 
3: 3 general transfers (believed to occur normally in most cells), 3 special transfers (known to occur, but only under specific conditions in case 
of some viruses or in a laboratory), and 3 unknown transfers (believed to never occur). The general transfers describe the normal flow of 
biological information: DNA can be copied to DNA (DNA replication), DNA information can be copied into mRNA, (transcription), and proteins 
can be synthesized using the information in mRNA as a template (translation).[2]
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TRANSLATION

• Translation is the transmission of the genetic information from 
mRNA to protein.	



• mRNA is transported from the nucleus                   cytoplasm 
where it attached with the ribosomes which are the site of protein 
synthesis.

TYPES OF RNA 

✦There are three main type of RNA  

✴messenger RNA (mRNA) 

✴Ribosomal RNA(rRNA) 

✴Transfer RNA (tRNA) 

✴Other types of RNA 



TRANSLATION

• The component need for translation are 
mRNA, tRNA, ribosome, GTP, initiation 
factors, elongation factors, and release 
factors.

TRANSFER RNA

• In the ribosomes the mRNA forms the template for 
producing the specific sequence of amino acids of 
a particular polypepetide. 

• In the cytoplasm there is another form of RNA called 
transfer RNA or tRNA.

• Small molecule,73 –93 nucleotides, lower MW than rRNA 

• Single stranded: clover leaf shape 

• binds aa at one end 

• binds mRNA at the other end 

• Different tRNAs 

• Function  - adaptors to correctly order  aa on mRNA for  
protein synthesis.

t RNA
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ANTICODONS 
SITES WHICH BASE PAIR WITH MRNA  

• tRNA is an adaptor molecule. 
• No direct pairing between mRNA and 

amino acids

mRNA

2.Binding1.No reaction

  tRNA 

amino acid



BASE PAIRING

UAC   ACA  AUA  GUA  ACC 

met      cys     tyr     his     trpamino acids
tRNA 
anticodon
mRNA 
Codon

AUG  UGU UAU  CAU  UGG



TRANSLATION

TRANSLATION
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FUNCTION OF 
RIBOSOMES

!

• Translation of information encoded in the 
mRNA 

• holds mRNA and tRNA together 

• Forms peptide bond between amino acids 

• Ensures accuracy of protein synthesis



RIBOSOME STRUCTURE

60S large 
subunit 

!
!
!
40S small 
subunit mRNA binding site

 E      P      A

Peptidyl 

 sites for tRNA
Aminoacyl

Exit site

!

• Large molecule, double and single helix 

• Constituent of ribosomes in association with 55 
different proteins 

• Function : translation - correct spatial 
orientation of aa

r RNA
measured according to rate sediment in centrifuge



• Electron micrograph of Endoplasmic Reticulum

ribosomes

r RNA

The ribosome 
consists of two 
unequal subunites	


• Small Subunits S	


• Large Subunit L

!

• r RNA 
• joins with various proteins to form ribosome, vital in 

translation 

• mRNA 
• sequence of bases which codes for the order of 

amino acids in polypeptide

GENETIC CODE

CRACKING THE CODE 

1. How many bases make up a codon? 

2. Do codons overlap? 

3. Are there gaps in the code? 

4. What are the code words?

Groups of nucleic acid bases 
(codons) 	



which code for the 20 amino acids



DNA is composed of four different nitrogenous bases, then 
a single base cannot specify one amino acid.  

• If two bases were to specify one amino acid, there 
would only be 42 or 16 possible combinations.  

• If three bases specified one amino acid then there 
would be would be 43 or 64.  

• This is more than enough to account for all the 20 
known amino acids and is known as the genetic code.

GENETIC CODE

Groups of nucleic acid bases which code for the 20 amino 
acids 

• Unit of information is the codon - a sequence of 3 bases 
on mRNA 

• 64 possible codons 

• each codon is assigned to one amino acid or a punctuation 
signal

GENETIC CODE CONT.
• Triplet code 

Codon: trinucleotide in mRNA codes for a 
specific amino acid or a stop-start signal 

• no overlap 

read sequentially in 5’ - 3’ direction 

• 5’ - AGUCAGUCAAGUCAGUCAGUC- 3’ 

 direction of reading



• However, some amino acids are coded for by 
more than one triplet. 

• Termination of translation of the mRNA is 
signalled by the presence of one of the three stop 
or termination codons.

TRIPLET CODONS:

• However, some amino acids are coded for more than 
one triplet 

• Termination of translation of mRNA is signalled by the 
presence of one of the three STOP or termination

POST-TRANSLATION 
MODIFICATION

• Protein folding  

• Peptide clevage  

• Chemical modification in ER lumen or the Golgi apparatus 

• Intein splicing 



Similar aa are coded for in blocks 
Degenerate - most aa represented by more than one codon 

codons for same aa usually same nucls at first and 2nd position, vary at third. 
E.g. GGU GGC GGG all code for glycine !

Coding in blocks minimises the effect of mutations e.g. uuu to CUU is phe to leu, a cpnservative replacement 
ACX to ACY still codes for thr 

Undefined 3rd base relates to Wobble in tRNA !
3 codons do not specify any  aa:


