
LB 144 Course Objectives Fall 2016 

Unit 1: Nucleic Acids 

 Draw the molecular structure of DNA, including bases, phosphates, and sugars. 

 Identify the 5’ and 3’ ends of a DNA molecule. 

 Identify a nucleotide. 

 Explain the purpose of DNA replication in relation to the cell cycle. 

 Model and explain how DNA replication occurs. 

 Describe how the 5’ and 3’ ends result in having leading and lagging strands. 

 Model and explain how the enzymes helicase, polymerase, and ligase are involved in 
DNA replication. 

 Predict what would happen if certain enzymes were not present during DNA replication. 

 Predict how changes in the cellular respiration pathways impact their function. 

 Model the basic reactions and pathway of cellular respiration, including glycolysis, 
breakdown of pyruvate, citric acid cycle, electron transport chain, and fermentation. 

 Identify the cellular processes that occur under anaerobic and aerobic conditions. 

 Trace ADP/ATP, NAD+/NADH, FAD/FADH2 through the processes of cellular 
respiration. 

 Describe how hydrogens and electrons are used in the electron transport chain to create 
ATP. 

 Predict how changes in the cellular respiration pathways impact their function. 
 

Unit 2: Nucleic Acids and Proteins 

 Explain how genetic information is expressed to impact cell function. 

 Explain how cells regulate gene expression. 

 Explain similarities and differences in nucleic acid and protein structures.  

 Predict how changes in DNA, RNA and proteins will impact the expression of genetic 
information.  

 Model and explain how transcription occurs. 

 Model and describe how pre-mRNA is transformed to mature mRNA. 

 Model and explain the mechanism by which introns can be removed during mRNA 
processing. 

 Predict how a single pre-mRNA (and thus a single gene) can give rise to several unique 
mature mRNAs. 

 Model and explain how mature mRNA is translated to protein. 

 Recognize where on a mature mRNA translation initiates and terminates. 

 Explain how a triplet code is used to code for an amino acid. 

 Describe how a stop codon works. 

 Predict an amino acid sequence using a DNA or mRNA sequence and amino acid chart 
(we will provide each student with both amino acid charts that were passed out early in 
the unit). 

 Predict how changes in epigenetic tags will impact the expression of genetic information. 

 Explain and model how CRISPR is used to modify DNA. 
 
Unit 3: Proteins 

 Describe the molecular structures of protein. 

 Model and explain the functions of protein. 

 Explain how molecular structure determines molecular interactions and relates to the 
cellular functions of proteins. 

 Make predictions about the cellular functions of proteins based on their chemical 
properties. 
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 Explain and model the relationship between a substrate and an enzyme. 

 Explain and model the function of the active site and allosteric site of an enzyme. 

 Explain the ways in which cells can communicate with each other. 

 Predict how cells will communicate with each other after a stimulus. 

 Explain and model communication within a cell, including the functions of a g protein 
(RAS is an example of a g protein), GDP, GTP, and kinases. 

 Explain possible cellular responses of communication signals (e.g. DNA replication). 

 Predict how protein mutations and drugs will influence communication between and 
within cells. 

 
Unit 4: Lipids and Carbohydrates 

 Predict how steroids influence an organism’s physiology. 

 Predict and model how molecules move across plasma membranes based on the 
chemical properties of the membrane and molecules. 

 Model how carbohydrates are broken down in animals. 
o Sucrose 
o Lactose 
o Maltose 
o Starch 

 Describe ways in which carbohydrates are used by organisms. 

 Model the process of photosynthesis. 

 Predict how variations in the environment influence photosynthesis. 
 
Final Exam 
Nucleic Acids 

 Explain the purpose of DNA replication in relation to the cell cycle. 

 Model base sequences before and after DNA replication. 

 Model reactants and products of cellular respiration, including glycolysis, aerobic 
respiration (this combines breakdown of pyruvate, citric acid cycle, and electron 
transport chain), and fermentation. 

 Identify the cellular processes that occur under anaerobic and aerobic conditions. 

 Predict how changes in the cellular respiration pathways influence their function. 
Nucleic Acids and Proteins 

 Model base sequences before and after transcription. 

 Predict how a single gene can give rise to several unique proteins. 

 Predict how a mutation impacts transcription or translation. 

 Explain how a triplet code is used to code for an amino acid. 

 Describe how a stop codon works. 
Proteins 

 Describe the molecular structures of protein. 

 Model and explain the functions of protein. 

 Predict how changes in molecular structure influences molecular interactions and relates 
to the cellular functions of proteins. 

 Explain and model the relationship between a substrate and an enzyme. 

 Explain the ways in which cells can communicate with each other. 

 Predict possible cellular responses of communication signals. 

 Predict how protein mutations and drugs will influence communication between and 
within cells. 

Carbohydrates and Lipids 
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 Predict how steroids influence an organism’s physiology. 

 Predict and model how molecules move across plasma membranes based on the 
chemical properties of the membrane and molecules. 

 Describe ways in which carbohydrates are used by organisms. 

 Model the reactants and products of photosynthesis. 
 Predict how variations in the environment influence photosynthesis. 


