Part 2: Identifying and Organizing Phage Protein Functions

Objectives: 
· Relate phage functions/proteins to a phage electron micrograph and lifecycle diagram.
· Categorize phage gene products according to their roles in phage structure, in phage replication, and in life cycle regulation.
· Analyze the placement of groups of phage functions within the genome using phamerator maps.

Activity 1:  Labeling of Electron Micrograph and Lifecycle Diagram 
1. Using the proteins or functions you came up with, label both the electron micrograph of Mycobacteriophage Iwokeuplikedis from cluster A2 and the phage life cycle diagram provided by your instructor. If a protein or function could be used in both images, place it on both! 


2. Did you think of any additional proteins or functions after seeing these images? If so, include them below and add them to the EM and/or lifecycle diagram. 
 






Activity 2:  Sequential ranking and grouping of functions  
1. Think about the essential structural proteins you labeled on the EM picture, as well as the essential proteins/processes that you labeled on the phage life cycle diagram.  Once a phage infects its host, which of these proteins (or categories of proteins) would be needed first? Second? Rank them in the order that you think they should be transcribed.














Activity 3:  Labeling of Model Genome Phamerator Map 
1. Now look at the provided Phamerator map of an Actinobacteriophage genome (BurtonThePup (cluster EE) or Maggie (cluster AN)). Phage in clusters EE and AN are on the smaller end of the spectrum of known phage genomes, so these phage contain only the most essential genes for their survival and replication. The genome is depicted as a measuring tape, where each number represents 1kb (1000 bases). The location and size (length) of each gene is shown by the colored boxes, and the direction of transcription is illustrated by the genes’ placement above or below the measuring tape (forward and reverse transcription, respectively). For now, you can ignore the numbers above each gene box.

Phage, like their bacterial hosts, group genes with related functions together so that they will be transcribed and translated together, at the same time.  These functional groupings are called “operons.”  Using this information, complete the following:
a. Group your ranked proteins by related function.  Does this significantly alter your ranking scheme?  Revise your rankings, if necessary.


b. Tentatively place your ranked, grouped list of proteins and processes onto the Phamerator map, based upon the order in which you think these proteins will be needed, once the phage has infected its host.  Think about where you would place those that would be needed first, as opposed to those that are needed later in the infection/life cycle.

2. Compare the fully annotated genome map to the one you made.  
a. Are there specific protein functions/names that are not familiar to you, or that you cannot interpret?  If so, look them up in the Bioinformatics Guide or in the Phagesdb Glossary, and paraphrase these functions here in your own words.  DO NOT copy and paste!  

b. With these new functional terms and definitions, can you identify the same functional “operons” that you placed onto your genome?  Are they in essentially the same places in the genome that you had placed them?

c. What functions and operons were you missing that are present in the final, annotated map?  Why might you have missed them?  What processes/functions had you not considered?

d. Are there any functions you expected to find, but didn’t?  Why might they be missing?


