
12-3 part 2
Genetic Code and 
Protein Synthesis



II. Genetic Code
A. Instructions in DNA are transferred to mRNA

B. Contains 4 bases- A U  C  G

C. Bases (of nucleotides) in mRNA are read in groups of 3
1. The group of 3 bases is called a CODON

Ex.  mRNA= ACGGUCACC
Is read= ACG    GUC    ACC

2. There are 4 bases. They are combined in groups of 3. 
That is 4³

Which equals 64 possible combinations.



1. Read 

from 

Middle to 
edges

2. What are the    
2 possible
Codons for 

phenylalanine?

3. Which AA’s 
Are found on 
The chart twice?

4. Name 
the start
And stop 
codons



D. Codons code for specific amino acids.

1. There are _____ amino acids

2. There are _____ codons

3. Each codon represents an amino acid

4. Some amino acids have more than one codon.

5. There is one start codon- AUG which also 

codes for the aa – methionine ( this is 

usually the 1st aa in a protein)

6. There are 3 stop codons- UAA, UAG and  UGA



(Protein synthesis)



III. Protein Synthesis-2 Parts

A. TRANSCRIPTION-First part takes 
place in NUCLEUS (step 1) 

Steps are similar DNA Replication

Except:
1. RNA polymerase (enzyme) opens sections 

of DNA

2. RNA nucleotides move in complimentary 
to one side of the  DNA strand



3. mRNA is edited 

a. Introns are REMOVED
because they do not 
code for anything)

b. Exons remain and are 
spliced together to 
become genes that 
are expressed.

c. Cap and tail added to 
finish mRNA strand



4. Transcription is done. 
mRNA leaves nucleus and travels 
through cytoplasm to the ribosome.



B. TRANSLATION-Second part, occurs at Ribosome

1. tRNA has anti-codon (3 base sequence that is complementary to the 
codon of mRNA)

2. An amino acid specific to the codon/anticodon

THOWTRGNDSLFDSKFDJF

DKFJDSKLJF

LKGJS;

PHENYLALANINE

RIBOSOME

METHIONINE

tRNA

lysine

Start codon
mRNA

(an amino acid)



3.The order of amino acids is determined from the 
original DNA strand from which mRNA was copied.

lysine tRNA

I love Mrs. Francisco so 
much!

Translation direction



3. Peptide bonds form between aa’s forming 
polypeptides which combine to form proteins.

Polypeptide chain to become protein
aa’s

Peptide bond

leave

ribosome
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4. Proteins become either functional or  
structural. 

a. Name 3 structural proteins.

b. Name 3 functional proteins.



5. How are proteins different?

a. Types and order of aa’s

b. Length of polypeptide chain

c. # of Polypeptide chains they are 
composed of

d. Type of folding 

i. 2 folds-secondary protein

ii. 3 folds-tertiary protein

iii. 4 folds-quaternary protein



United Streaming “Messenger RNA, 
Transfer RNA and Protein Synthesis”


