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Guide to Final exam    Chemistry 431c Fall, 2008 
The final exam is scheduled on Dec. 1 (Monday) at 10:45 am-1:15 pm.  This guide is 
meant to help focus but not limit your review for this important 100 point exam (50% 
of your grade). 
Students are asked to bring one scantron and pencil each.  These may be 
purchased in the book store.  To prepare, go over the lecture material,  then the 
textbook, and then try the material listed below: 
 
General points:  The final exam is cumulative.  To help you focus your review, it is 
suggested that you go over the quizzes.  It is possible that 50% of the questions will 
resemble these questions.  As far as the emphasis of the test, it will be on the 
molecular genetics chapters, namely: 24, 25, 26, 27 and 28 (only up to the actual 
section covered).  For the previous chapters ( on nitrogen metabolism, nucleotide 
metabolism, and hormonal control) questions will resemble  the weekly quizzes for 
those chapters. 
 
It is suggested that reviewing students go over the items below, starting with their 
lecture notes, quizzes, and the book in that order of priority.  
Molecular genetics chapters  DNA   (up to the point actually discussed in class).  You are expected to 

review the basic structural and experimental evidence in Chapt. 8 as far as DNA is concerned. 
 
1)  Structure of DNA & RNA; DNA linkage, directionality, conventional representations. Basic features 

of DNA and RNA.  Genes and chromosomes: types of sequences in the human genome.  Be able to 
explain "central dogma" of genetic processing, details about DNA helical structure, 
supercoiling, topoisomerases, the chromosomes, chromatin fibers, genes. Describe 
nucleosomes, histones, linker DNA.  Don’t forget linking number. 

 
2) Replication: models of replication process & proof of semiconservative replication.  Replication forks 

in genomic DNA, as well as mitochondrial DNA.  DNA polymerases I, II, & III and general 
description  of their function.  What are: leading strands,lagging strands,Okazaki fragments, primase, 
ligase, helicases, tropoisomerases, proofreading function?  Describe the 3 stages: initiation,etc.   

 
3) Post-replicative modifications involving - DNA methylases, restriction 

endonucleases, palindromic sequences. Cite distinctions between prokaryotic 
genome, plasmids, organelle DNA and eukaryotic genome.   introns and exons. 
Describe 3 types of DNA repair. Recombination types.  3 types of recombination and their 

functions. Describe each –their functions; Holliday intermediates. 
 
4) What are the differences between transcription and replication?  How do the 

following work? ie. DNA-dependent RNA polymerases, core polymerase, 
introns/exons, holoenzyme, initiation point, actinomycin D, rifampicin and other 
inhibitors. Know the relevant sequences: eg  Pribnow Box, Shine-Dalgarno, etc. 

 
5) RNA:  RNA primary transcript, preribosomal RNA, tRNA, mRNA, snRNA.  Obtaining 

2 protein alternatives from a single gene. Describe the ends of eukaryotic mRNA. 
What are their functions? Retroviruses and reverse transcriptase. HIV-AIDS virus.  
Telomerase. 
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6) Translation: Understand the mechanism of protein synthesis.  The genetic code – 
experiments proving it. Wobble rules.  tRNA structure – the 4 arms, the unusual 
bases’ names.  “Second genetic code”and the amino acyl-tRNA synthetases and 
proof-reading. Dintzis experiment. Proof reading and ribosome structure. In general 
know what the substages of the activation, initiation, elongation , termination and 
post-translational folding stages are.  Protein targetting and signal sequences, SRP, 
peptide translocation complex, glycosylation. 

 
8) Regulation of gene expression: emphasis is on the lac operon. 


