


Biology Learning Objectives 
• Demonstrate in writing and diagrams how proteins are made. 
• Apply the genetic code to deduce the protein encoded by a mRNA. 
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2.3 How do cells make proteins? 





Fig. 2.20

How are Proteins Made?

What 

What is required to  
build a protein?
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Fig. 2.20

Proteins from Amino Acids

What 

How do cells make a new 
(peptide) covalent bond 
between two amino acids?
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What 

Fig. 2.20
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1.How do they visualize the molecules of interest? 
2.How do they separate them in an orderly fashion?

Trifecta?



What 

Fig. 2.20

Proteins from Amino Acids
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Proteins from Amino Acids 

What%%

ingredients: DNA
energy
tRNA
ribosomes
mRNA
amino acids
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Proteins from Amino Acids 

method: gel electrophoresis (denaturing)
    stain all proteins dark
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Proteins from Amino Acids 

all ingredients….

…proteins produced
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Proteins from Amino Acids 
omit DNA…
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Proteins from Amino Acids 

omit energy source…

…no proteins produced
W
h
a
t%%
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Proteins from Amino Acids 

omit ribosomes…
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Proteins from Amino Acids 

omit mRNAs…
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Proteins from Amino Acids 

omit amino acids…
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Proteins from Amino Acids 
DNA is the only ingredient 
not used in translation.

What%%
…no proteins produced
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Translation: 3 parts

• Language (AUG!)

• Translators (tRNA & synth)

• Factory (Ribosome subunits)
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The RNA Tie Club was right!
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