
Genomes decoded!: The curious case of the bacterial symbiont 
Laura Williams, guest instructor, North Carolina Central University 
 
Laboratory sessions: March 26, April 2, April 9, April 16 
Oral reports: April 23 
 
Background 
In this laboratory module, you and your partner will annotate a segment of a bacterial genome 
sequence. Annotation "decodes" the nucleotide sequence by determining the location of genes 
and the identity of the proteins or RNA molecules those genes encode. This is very much like 
detective work...you must gather evidence and make a case for the location and identity of the 
genes on your segment. 
 
The genome segment you and your partner will annotate comes from the genome sequence of 
Blochmannia turneri. This is a bacterium that lives in a close and long-term relationship 
(symbiosis) with a particular species of carpenter ant. In fact, the symbiosis between the 
bacterium and the ant is so close that the bacterium actually lives inside of the ant cells. Our lab 
at Duke studies the genomics of these bacterial symbionts. We want to understand how the 
symbiosis evolved; in other words, how did this bacterium go from a free-living state to a state in 
which it can only exist inside of ant cells? This has some important connections with 
mitochondria and chloroplasts. We know that these organelles are the result of an ancient 
symbiosis. Our research on Blochmannia symbionts of carpenter ants is exploring whether 
these bacteria might be on their way to becoming organelles like mitochondria and chloroplasts. 
We are also interested in applying our knowledge of Blochmannia symbionts to see if we can 
control the spread of carpenter ants when they are causing problems for us (by invading our 
houses, for instance). 
 
Module objectives 
Using tools available on the Internet (see list below), you and your partner will identify the 
protein-coding and RNA-coding genes encoded by your genome segment. For each gene, you 
will define: (1) the frame, (2) the start coordinate, (3) the stop coordinate, (4) the gene name, 
and (5) the gene function. Additionally, for each protein-coding gene, you will define: (1) the 
start codon, (2) the stop codon, and (3) whether the gene function is experimentally validated. 
RNA-coding genes aren't translated, so they don't have start and stop codons. Experimental 
validation means that somebody has done experiments in a laboratory to determine the gene 
function.  
 
IMPORTANT!   You and your partner must collect the evidence for each gene and build a case 
for your annotation. Use the output from the various tools to argue in favor of your annotation. 
Your ability to make a convincing argument for your annotation will be very important for your 
oral report...keep track of the output from the various tools as you go! (You don't want to 
reconstruct all your work the night before your presentation.)  
 
Note: each pair has a different genome segment, so you should not expect to find the same 
genes as the pair at your table. 
 
Evaluation/grading: 
You will receive grades on four elements during this module. 

(1) Progress report 



At the end of the March 26, April 2 and April 9 lab sessions, please submit a progress report on 
your annotation using the template provided on Bb (bact_annotation_progressreport.doc). 
 
(2) Annotation table 
At the end of the April 16 lab session, please submit a completed annotation table using the 
template provided on Bb (bact_annotation_table.doc). 
 
(3) Oral report 
On April 23, you and your partner will give an oral report on your annotation. In this report, you 
will present the evidence for your annotation (how did you determine the gene name? how did 
you define the start site? how did you find RNA-coding genes, if there are any?). You will also 
select one of the genes from your segment and describe its function in detail. Why is this gene 
important for a bacterial cell? 
 
We will post a detailed rubric on Bb to help you plan your oral report. 
 
(4) Post-quiz 
 
 
List of tools 
Here are the computer programs available on the Internet that you and your partner can use to 
annotate your genome segment. 
 
Displaying your sequence in helpful ways 
http://www.ebi.ac.uk/Tools/st/emboss_sixpack/ 
http://emboss.bioinformatics.nl/cgi-bin/emboss/showseq 
 
Automated detection of Open Reading Frames (ORFs) 
ORF Finder - http://www.ncbi.nlm.nih.gov/gorf/gorf.html 
 
Annotating protein-coding genes 
BLAST - http://blast.ncbi.nlm.nih.gov/ 
The SwissProt database - http://www.uniprot.org/ 
 this database is a good resource for checking if gene function is experimentally validated 
 
Annotating RNA-coding genes 
RFAM - http://rfam.sanger.ac.uk/search?tab=searchSequenceBlock#tabview=tab1 
 you need to use Batch Search because of the length of your segment 
tRNAScan SE - http://lowelab.ucsc.edu/tRNAscan-SE/ 
 
 
 
 


