
Unit 4: Molecular Genetics Study Guide Outline 

Due day of the Unit Outcome Exam: ___________________ 

Use the below Topics and Essential Questions to create your own study guide following the directions provided on the ‘Create Your Own Study Guide’ Instructions Handout. 

Essential Questions: 

 How are proteins formed? 

 How are proteins affected by mutations? 

 What are sources of mutation? 

o Both natural and unnatural  

 How does meiosis lead to genetic variation? 

 What is the function of mitosis in multicellular organisms? 

 What is the function of meiosis in multicellular organisms? 

 What are the differences between mitosis and meiosis? 

 What happens when the process of cell division goes awry?   

 How does cell specialization and differentiation create complex organisms? 

 How are genes regulated in multicellular organisms? 

 How does DNA get its shape?    

Topics: 

 Compare and contrast mitosis and meiosis 

o Illustrate and explain how crossing over in meiosis contributes to genetic variation 

o Haploid vs Diploid 

 Decipher the genetic code to model protein synthesis  (Interpreting base pairing) 

o Determine the structure of a protein based on the sequence of DNA nucleotides 

o Be able to explain Protein Synthesis from start to finish (including all major components/molecules involved) 

 Analyze and interpret data on how mutations contribute to genetic variation. 

 Cells are specialized to produce specific proteins for specific functions. 

 The instructions for making proteins are coded for in the DNA of a cell. 

 In multicellular organisms, individual cells grow and divide via mitosis 

 Cellular division and differentiation produce and maintain a complex organism 

 Each chromosome consists of a single long DNA molecule that contains genes that code for characteristics. 

 All cells in an organism have the same DNA. 

 Not all DNA codes for a protein.  Some DNA is involved in regulatory or structural functions, and others serve no known function.   

 Genetic variation is attributed to the process of meiosis and mutation 

 The variation, distribution, and mutation of traits in a population are dependent on both genetic and environmental factors 

 Explain how the accuracy of DNA replication maintains the integrity of an organism’s genome from one generation to the next. 

 Make and defend a claim based on evidence that mutations can be caused by sources such as environmental factors 

 Explain how the structure of the DNA double Helix allows for accurate DNA replication 

 Compare and contrast the roles of the three types of RNA in the process of protein synthesis 

 Model the replication of DNA 

 Evaluate and communicate similarities and differences between replication and transcription  

 Explain how most eukaryotic genes are regulated 

o Relate gene regulation to development in multicellular organisms 
 

READING NOTES: Chapter 10; 11.4; pg. 342-343; 12.2-12.3; 13.1-13.4; pg. 381-383 


