
BIS101—002&003            Assigned Problems and Guide to Reading              May 30, 2016 

 1 

Week 10 
 
Study questions (from both the textbook and the literature) are at the end. Those marked with 
an asterisk (*, there are a total of 3 this week) are due in discussion section on Thursday.  
 
 
Reading from the textbook: 
 
Chapter 15 (6th ed: p. 397-402, 409-415, 420-434; 7th ed: 379-382, 387-397, 401-411): 
Genomics. The lecture and problems will be a much better indicator of what material is 
important than what is in this chapter. There is much important material the book leaves 
out, and lots of out-of-date or uninformative detail it leaves in. In the “Human Genome 
Project” section, don’t worry about the techniques in the “Mapping the Human Genome” 
section. Almost none of these are used anymore, so we won’t discuss them. We will not focus 
on the organelle genomes (mitochondria and chloroplast).  
 
 
Excerpts from genetics literature: 
None for this week, so you can concentrate on the final exam! 
 
 
 
 
Chapter 15: 
 
Questions on Chapter 15 material: the answers for these will be covered in lecture. 
 
1. Why does repetitive DNA pose problems for genome sequencing?  There has been a major 
push to develop technologies that will sequence longer fragments. How could this help? 
 

*2. You sequence a 100kb region of the Bacillus anthracis genome (the bacteria that causes 
anthrax) and a 100kb region from the Gorilla gorilla genome. What differences or similarities 
might you expect to see in the annotation of the sequences- for example, in number of genes, gene 
structure, regulatory sequences, repetitive DNA? 
 
 
3. Genome size does not correlate with organismal complexity. How does the existence of 
transposable elements and other sources of repetitive DNA help explain this observation? 
 
 
4. Imagine that you sequence one organism with a 300 million basepair (Mb) genome and one 
with a 300 billion base pair (Gb) genome. If you generate one mutation at random in both of 
these genomes, in which species is it more likely to have functional consequences? 
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*5. Below is a short region of homologous sequence from 3 species: 
Species 1: ATTCGAATTCGAACCTAGT 
Species 2: GTCCGAATACGAAGCGAGG 
Species 3: ATCCGAATTCGAAGCTAGT 
A) How many changes have occurred between species 1 & 2? 
B) Which two species are likely to more closely related?  
C) You sequence a fourth species in this genomic region and find that it is shorter as this 
species has a deletion in this region. The sequence you obtain for species 4 is: 
ATCTGAAGAAGGTAGT. What is the best alignment of this sequence to the others? Which 
species is it closest to? 
 

6. How can evolutionary conservation be used to identify functionally important regions of 
the genome? 

 

*7. From the figure below, what can you infer about the sequence present in the intron 
between these two exons? Propose a possible function for this sequence. 

 

 

8. You sequence two species, species A and species B. In species A you find two genes A1 & 
A2 which are homologous to a gene B1 in species B.  
A) Are A1 & A2 better described as paralogs or orthologs?   
B) Are A1 & B1 better described as paralogs or orthologs?  
C) A1 & B1, have introns, and are found at the same syntenic position in the genomes of 
species A and species B. But the gene A2 resides on a different chromosome and lacks 
introns. What is the most likely mechanism of duplication of the A2 gene?     
 
 
9. What are three potential evolutionary fates of a newly duplicated gene? Briefly describe 
each one.  

sequence 
conservation 
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