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• a gene is defined as a segment of DNA that is used to make a functional product,

either an RNA molecule or a polypeptide.

• The first step in this process is called transcription, which literally means the act

or process of making a copy. In genetics, this term refers to the process of

synthesizing RNA from a DNA template.

• Protein-encoding genes (also called structural genes) carry the information for the

amino acid sequence of a polypeptide. When a protein-encoding gene is

transcribed, the first product is an RNA molecule known as messenger RNA

(mRNA).

• Central dogma of genetics (also called the central dogma of molecular biology)



The central dogma 

of genetics





Stages of Transcription:

Initiation,

Elongation,

Termination



Key points:

• RNA polymerase slides along the 

DNA, creating an open complex as it 

moves.

• The DNA strand known as the template 

strand is used to make a complementary 

copy of RNA, resulting in an RNA-DNA 

hybrid.

• RNA polymerase moves along the 

template strand in a 3 to 5 direction, and 

RNA is synthesized in a 5 to 3 direction 

using nucleoside triphosphates as 

precursors.

• The complementarity rule is the same 

as the AT/GC rule except that U is 

substituted for T in the RNA.



A Promoter Is a Short Sequence of DNA That Is Necessary to Initiate Transcription





Translation of mRNA

• Is the process in which the sequence of codons within mRNA provides 

the information to synthesize the sequence of amino acids that 

constitute a polypeptide. 

• One or more polypeptides then fold and assemble to create a 

functional protein.









Polypeptide

• There are 20 different amino acids that are most commonly found within 

polypeptides.

• Each amino acid contains a unique side chain, or R group, that has its own 

particular chemical properties. For example, aliphatic and aromatic amino acids 

are relatively nonpolar, which means they are less likely to associate with water. 

• These hydrophobic (meaning “water-fearing”) amino acids are often buried within 

the interior of a folded protein. In contrast, the polar amino acids are hydrophilic 

(“water-loving”) and are more likely to be on the surface of a protein, where they 

can favorably interact with the water in surrounding cell or tissue fluids. 

• The chemical properties of the amino acids and their sequences in a polypeptide 

are critical factors that determine the unique structure of that polypeptide.







Protein structure
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