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Guided Notes: Chapter 10 How Proteins are Made 
Section 1: From Genes to Proteins 
Objectives 

 Compare the structure of RNA with that of DNA. 

 Summarize the process of transcription. 

 Relate the role of codons to the sequence of amino acids that results after translation. 

 Outline the major steps of translation. 

 Discuss the evolutionary significance of the genetic code. 

Decoding the Information in DNA 

The traits we have discussed so far this year (human traits lab) are all the result of proteins coded 

for by DNA. 

 Proteins, however, are not built directly from DNA. Ribonucleic acid is also involved. 

 Like DNA, ribonucleic acid (RNA) is a nucleic acid—a molecule made of nucleotides 

linked together. 

 RNA differs from DNA in three ways: 

 RNA DNA 

# of strands of nucleotides single double 

five-carbon sugar ribose deoxyribose 

nitrogen bases present uracil thymine 

 

 The instructions for making a protein are transferred from a gene to an RNA molecule in 

a process called transcription. 

 Cells then use two different types of RNA to read the instructions on the RNA molecule 

and put together the amino acids that make up the protein in a process called 

translation. 

 The entire process by which proteins are made based on the information encoded in 

DNA is called gene expression, or protein synthesis. 
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Gene Expression (Video clip) 

 Instructions for making proteins are read in segments of three nitrogen bases called 

triplets. 

 Both sides of a DNA molecule can contain sections with a code for a protein. 

 The 2 sides of a DNA molecule are read in different directions. 

 Through gene expression, each triplet causes a specific amino acid to be placed in a 

protein. 

 The sequence of amino acids determines the nature of a protein. 

Transfer of Information from DNA to RNA (Refer to page 209 Figure 2.) 

 The three steps of transcription are: 

 Step 1 RNA polymerase binds to the gene’s promoter. 

 Step 2 The two DNA strands unwind and separate. 

 Step 3 Complementary RNA nucleotides are added.  

(Video clip) 

When RNA polymerase reaches the termination signal on DNA, what happens? It releases the 

DNA strand and the RNA molecule. 

Types of RNA 

 

 

 

 

 

 

 

 
(Video clip) 

 mRNA   

o Consists of a single uncoiled strand of RNA nucleotides 

o Acts as a messenger between DNA and ribosomes carrying the information from 

a gene to be translated into a protein 

 tRNA  

o Consists of a single strand of about 80 RNA nucleotides folded into a cloverleaf 

shape. 

o Each type of tRNA binds to a specific amino acid. 

o One end contains an anticodon, which binds to the complementary mRNA codon 

during protein synthesis. 

 rRNA 

o Binds to several proteins to form ribosomes. 

o Interacts with mRNA and tRNA to direct protein synthesis. 



The Genetic Code: Three-Nucleotide “Words” 

 The information is translated from the language of RNA— nucleotides —to the language 

of proteins — amino acids. 

 The RNA instructions are written as a series of three-nucleotide sequences on the 

mRNA called codons. 

 The genetic code of mRNA is the amino acids and ―start‖ and ―stop‖ signals that are 

coded for by each of the possible 64 mRNA codons. 

Genetic Code (Video clip) 

 The language of DNA is  

called the genetic code. 

 The language is  

written with only  

4 letters: T, G, C, & A 

Codes in mRNA 

Codons in mRNA (Video clip) 

 AUG signals the beginning 

of a protein chain. 

 The ribosome reads along 

the mRNA molecule in 

groups of 3 nucleotides 

called codons. 

 Each codon codes for a 

specific amino acid. 

 When the ribosome reaches the sequence UUA, UAG, or UGA translation stops. These 

sequences are called stop codons. 

(Video clip) Ribosomes 

 Ribosomes are made of 2 parts, a large subunit and a small subunit. 

 The P site holds the growing protein 

 Ribosomes are composed of both proteins and ribosomal RNA (rRNA). 

 Ribosomal RNA (rRNA) molecules are RNA molecules that are part of the structure of 

ribosomes. 

 Each ribosome temporarily holds one mRNA and two tRNA molecules. 

Translation: Forming the First Peptide Bond  

Refer to pages 212 – 213 to see the seven steps of translation. 



Snapshot of Translation 
 

Label: 

 mRNA 

 tRNA 

ribosome 

codon 

anticodon 

amino acid  

growing polypeptide chain 

 

 

 

 

 

 

 
Section 2 Gene Regulation and Structure 
Objectives 

 Describe how the lac operon is turned on or off. 

 Summarize the role of transcription factors in regulating eukaryotic gene expression. 

 Describe how eukaryotic genes are organized. 

 Evaluate three ways that point mutations can alter genetic material. 
Protein Synthesis in Prokaryotes 

 Both prokaryotic and eukaryotic cells are able to regulate which genes are expressed 

and which are not, depending on the cell’s needs. 

 Operator – the piece of DNA that overlaps the promoter site and serves as the on-off 
switch 

 In bacteria, an operon – a group of genes that code for enzymes involved in the same 
function, their promoter site, and the operator that controls them all function together 

 
Activation of Transcription in the lac Operon 

 Repressor proteins inhibit genes from being transcribed. 

 An inducer binds to a repressor protein and causes it to detach from the operator. 

 RNA polymerase can now bind to the promoter and transcription proceeds. 

Intervening DNA in Eukaryotic Genes 

 In eukaryotes, many genes are interrupted by introns — long segments of nucleotides 

that have no coding information. 

 Exons are the portions of a gene that are translated (expressed) into proteins. 

 After a eukaryotic gene is transcribed, the introns in the resulting mRNA are cut out by 

complex assemblies of RNA and protein called spliceosomes. 

 The remaining exons are spliced back together. 
Mutations 

 Gene rearrangements – Mutations that move an entire gene to a new location. 

 Gene alterations – Mutations that change a gene. 


