Genetics/Biol 215

Fall 2019
Guidelines for Final Exam—Thursday, December 19, 2019. 8:00-10:00 am
 The exam will be ~30% material from lectures 30-37, which covered DNA chemistry, structure, replication, transcription, transcription regulation, and translation---WHEW!  Be sure to view animations for full picture of genetic mechanisms replication, transcription, and translation.

Chapter 10-DNA—the genetic material

DNA --- the genetic material

Key experiments (Griffith, Avery/MacLeod/McCarty, Hershey/Chase)

Nucleic acid chemistry—sketch nucleotides/know nucleotide designations


Need not know atomic structure of bases but do need to know how the sugar links to base and the numbering system of nucleotide sugar.

Be able to sketch 2+ nucleotides linked together in a strand

DNA structure—know key features of B-DNA and that other forms exist

 Biochemical and Structural analysis (Chargaff, Watson, Crick, Franklin—others)

Be familiar with Watson and Crick’s paper published in Nature in 1953.

Chapter 11-DNA replication

Semiconservative Replication

Key experiments (know the Meselson and Stahl experiment)

model of semiconservative replication

DNA polymerases/Origins/ARS sequence (need not memorize the sequence)

Helper proteins –know specific roles

Continuous and discontinuous replication

Basic molecular details of replication in cells (put together details in figure 11-13) and from the animation.

Comparison to PCR.

-------------------------------------------------------------------

Linking Okasaki fragments

Telomeres—why are they needed? What are they?  How are they made?

Telomeres and cell death/apoptosis

Telomeres and cancer

Chapter 13- (Or chapter 14 in older editions)

Transcription mechanism and features of mRNA. 

Primary similarities and differences of transcription and replication

Some differences in the gene composition of genomes (protein encoding DNA) in prokaryotes and eukaryotes

Basic mechanism of transcription (common to prokaryotes and eukaryotes)

Features of mRNA (differences in eukaryotes and prokaryotes)—what happens to mRNA before translation.

Nature of the genetic code—Explain why the genetic code is said to be unambiguous, redundant, and universal.

Chapter 14- (Or chapter 15 in older editions)

Translation. (You will be give an genetic code table to use if needed! )
Using the genetic code.


Understand what is shown in the genetic code table


How does the mRNA match up to the tRNA


Be able to decode mRNA into AA sequence using the table---Remember mRNA usually has some 5’ and 3’ UTR sequence.  Find the open reading frame. 


Basic roles of the ribosome (need not know the specific compartments)


------------------------------------------------------------------------------------------------------
The exam will be ~70% cumulative , with approximately equal content of the cumulative material  coming from each of the 3 sections of material—comprising exam 1-3 material.  
· Use your 3 topics lists as an overall outline of the course topics. Remember, these are not an exhaustive list of all topics OR a list of what is guaranteed to be on the exam.
· The exam will be a mix of multiple choice, problem solving, and short answer type questions. You could see some multiple choice on all topics---not just exam 1 topics.
· Questions will NOT come directly as worded from old exams, but will focus on topics covered in lecture, including associated textbook reading.  Make sure you review the parts of chapters assigned out of sequence. (we used parts of many chapters in the textbook—not necessarily whole chapters).
· There could be a question pertaining to our last 2 labs.  Review how we determined your PV92 genotype, the basics of PCR,  and review the theory/application of electrophoresis.  Practice interpreting your gel and review the animation.  There will be no questions specifically pertaining to other  lab exercises (but many lab topics were explained in lecture).

· Look at pedigrees, practice Punnett squares, product rule, chi square analysis, recombination mapping
· There will be at least one question which links Medelian genetics to molecular genetics.  Example…Explain how tall and dwarf plants Mendel observed can be explained in molecular genetics terms? ---Using your most detailed understanding of the central dogma.
· Feel free to email to ask questions or find me in my office this week. 
**Thanks for a great semester! It was a pleasure to teach you!

