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MICROBREW:  Teaching Bioinformatics Tools and Socio-Political Connections in 

           the Context of Preparation for a Term Paper on Infectious Disease. 
 
Some specific skills that I want students to learn during the microbiology course are grouped together here.  Students 
are told at the beginning of the semester that they will use all of these elements in a term paper on an Infectious Disease.  
The various parts listed below are used as separate projects throughout the course (interwoven with regular class/lab 
materials) so they will already have had experience in using them.        
        

 Book compilations of infectious diseases.  Purpose:  To develop awareness of the intimate connection between 
microbiology and people’s lives:  the emergence, tracking, & dealing with epidemics/ pandemics, the interweaving of  
public policy, politics, money,  environmental  issues, and disease. 

We read many of the 17 documentaries in Laurie Garrett’s The Coming Plague: Newly Emerging Diseases in a 
World Out of Balance (1994)”.  Favorites have included the stories of Ebola virus, the Origins of AIDS, Bolivian 
Hemorrhagic Fever, Toxic Shock Syndrome, and Nature and Homo sapiens.  Class discussion questions include: What 
was the index case? What factors contributed to its spread?   How was the causative agent tracked down?  What mistakes were made along the way?  
What governmental agencies became involved?    

Other books that might be used include: Forgotten People, Forgotten Diseases:  The Neglected Tropical Diseases 
and Their Impact on Global health and Development) by Peter Hotez (2008); Twelve Diseases that Changed the World 
by Irwin Sherman (2008). 

 
       Emerging Infectious Diseases Journals (EID) & CDC website.  Purpose:  to acquaint students with current 

infectious diseases of national concern and with the activities and resources of the Centers for Disease Control and 
Prevention, to learn to read and decipher scientific articles.   I take a stack of old issues of EID journals (subscriptions are 
free!) for students to browse through for topics in which they are particularly interested.  They can also browse through 
copies on-line:  Reading of scientific articles is discussed.  Students will write an abstract for an article from which the 
abstract and other identifying information has been removed; they will then exchange papers and critique classmates’.  

We go online to the CDC website and browse through tables of reportable diseases.  Students choose a disease 
to  follow for the semester, and subscribe to the Morbidity and Mortality Weekly Report on-line, from which they will 
get e-mail reports each week.  Their chosen disease may/ may not be the same as their term paper topic.  � �

���������������General CDC website:  http://www.cdc.gov/    MMWR: General; http://www.cdc.gov/mmwr/���
Summary of notifiable diseases:  http://www.cdc.gov/mmwr/summary.html 
Weekly reports: http://www.cdc.gov/mmwr/weekcvol.html 
Free subscription: http://www.cdc.gov/mmwr/mmwrsubscribe.html 

               Emerging Infectious Diseases Journal:   
Current issue:  http://www.cdc.gov/ncidod/EID/index.htm ; 
Free subscriptions: http://www.cdc.gov/ncidod/eid/subscrib.htm 

               Podcasts on current health issues-- e.g. H1N1 virus: http://www2a.cdc.gov/podcasts/ 
 

          
       Zoonotic Diseases         Avian Influenza                        Malaria and HIV              Sexually Transmitted Infections 
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        Bioquest website.  Purpose:  to introduce students to the open-ended “Problem Spaces” of the Bioquest website, in this 
case to become acquainted with the HIV virus, a long-term study of  HIV/AIDS patients, and to use bioinformatics tools to 
test a hypothesis regarding the development of AIDS: http://bioquest.org/bedrock/problem_spaces/hiv/   Within this website 
tools are available to assist students in answering a variety of questions that they may pose.  They also become acquainted 
with bioinformatics tools adaptable to other projects.  

 
        NCBI Website.  National Center for Biotechnology Information)     Purpose:  To provide students working 

knowledge of a vast, comprehensive website with flexible access to many literature and genomic databases.   ��
http://www.ncbi.nlm.nih.gov/  �or just type NCBI on Google or another search engine for access to:  

      PubMed---thousands of scientific/medical articles 
            Entrez—Search Engine across many Life Science data bases 
            Blast—Compare sequences of nucleotides, amino acids, or both 
            GenBank--repository of sequenced organisms with authors, publishing information, etc. 
            Taxonomy—classification of organisms;     OMIM --Online Mendelian Inheritance in Man      
 

        Biology Workbench http://workbench.sdsc.edu/  or can be accessed through Bioquest.  Purpose: to introduce 
students to tools for genomics/bioinformatics access, analysis, and storage of data. Students need to register for a free 
account. http://seqtool.sdsc.edu/register.cgi . A tutorial interface for this site can be accessed at:  
http://medsocnet.ncsa.uiuc.edu/MSSW/  

Sample directions for students:  Go to the NCBI website and 
click on the GenBank section.  From your literature resources, find an 
Accession number of the nucleic acid sequence of a particular gene of 
your microbe, such as the 16s rRNA, or the ompA gene (for a surface 
protein).  Write down the number.  Click on it & read about it: who 
sequenced it, the date,   Notice the protein sequence (in most cases) and 
then the nucleic acid sequence printed below it, for that gene.  Highlight it, 
copy, and paste the sequence into a word document, with the # and its 
name above it.  Try to find a related but different species with the same 
gene.  Copy & paste into your word document.  Go back to Biology 
Workbench & go to “Nucleic Tools” (or “Protein Tools” for  a protein 
sequence).   Click on “Add”.  A space opens up for you to write down the 
identifying name/number for your sequence.  Then copy & paste the 
sequence itself into the large box.  Save it.  Do this with a second (& if 
possible a third & 4th ) similar species.  Then go to ClustalW, check the 
sequences you want aligned, and click on “Submit”.  If your sequences are 
closely related, an alignment will appear.  Scroll down to the bottom and 
you will see a dendrogram of the relationship of the sequences to each 
other. You may do the same for amino acid sequences under “Protein 
Tools”.  You can import them to save in “Session Tools” for later use.   

Examples of student work:  1) “This chart shows that the 
canine distemper virus is the least closely associated of the four 
p genes of Morbillibirus that I examined.  Dolphin and cetacean 
morbillivirus are highly similar while pilot whale morbillivirus   
has diverged slightly.” 

  

 

 

2)  “The relationship between Bordetella pertussis, B. holmesii, B. 
bronchiseptica, and B. parapertussis .These four types are part of a 
group called the B. bronchiseptica cluster because the remaining three 
groups are thought to be descendants of B. bronchiseptica  (Mattoo, 
2007). How closely they are related can be shown by their sequences of 
16S Ribosomal RNA. In the early 1990’s B. bronchiseptica was 
originally isolated by various scientists who were studying dogs that had 
distemper (Mattoo, 2007). Later studies showed that  B. bronchiseptica is 
also found in humans (Mattoo, 2007). B. bronchiseptica closest relative is 
the B. parapertussis, next is the B. holmesii and finally the B. pertussis 
(SDSC, 2009). B. parapertussis, a milder form of B. pertussis, was 
originally found in children in the 1930’s (Mattoo, 2007).” 


