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Nucleus Cytoplasm
DNA mRNA Protein

Transcription Translation
Process of copying a segment (gene) of DNA into mRNA. Process of synthesizing a protein 

from an mRNA sequence.

RNA Polymerase
RNA Nucleotides tRNA

Ribosome
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Protein Synthesis
Protein synthesis is a two step process by which the genetic code contained within DNA is transcribed into mRNA and 
then translated into a specific sequence of amino acids, resulting in the formation of a protein. 

WHAT IS THE Goal OF Transcription? 
Say you are bleeding and your body needs to produce a protein that will help 
your blood clot.

The genetic information needed to make this protein is contained within a 
specific gene (DNA). To make this protein, the genetic information contained 
within the gene must first be copied into an mRNA molecule. To do this, the 
opposite DNA strand, known as the antisense (template) strand is transcribed. 

Sense-strand = Coding strand 

DNA 

mRNA 

Sense strand

Anti-sense strand

Target gene

Transcription

Notice the similarities between the DNA sense 
strand and the mRNA sequence (except T’s are U’s)

C A T T A G

G T TAA C

C A A GU U
Anti-sense-strand = Non-coding strand = Template strand 

WHY mRNA?
DNA is transcribed into mRNA because DNA remains in the nucleus, while protein 
synthesis occurs at ribosomes in the cytoplasm. mRNA carries only the information 
needed to make a specific protein, making the process more efficient.
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RNA polymerase binds at the beginning of a gene on the 
template strand, unwinds and separates the DNA strands 
by breaking the hydrogen bonds. 

On the template strand, RNA polymerase adds RNA 
nucleotides by complementary base pairing in the 5′ to 3′ 
direction. It starts at the “start” triplet. 

As the mRNA strand lengthens, the hydrogen bonds 
holding it to the DNA template strand break.

Once the “stop” triplet is reached, mRNA strand fully 
detaches from the template after synthesis.

RNA Polymerase detaches and DNA 
rewinds (re-coils) into a helix. 
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In the Nucleus

mRNA 
(primary transcript) See next page how 

it gets modified

The nucleotides are 
joined together by 
phosphodiester bonds.
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