Introduction Questions
Mycobacteriophage Bxb1 integrates into the Mycobacterium smegmatis groEL1 gene
Kim et al., 2003
1. Provide a brief background of the phage Bxb1 – type of phage, basic characteristics of the genome, comparisons to other phage – to refresh your memory.
Background for Question 2 (from Wikipedia)
Site-specific recombination, also known as conservative site-specific recombination, is a type of genetic recombination in which DNA strand exchange takes place between segments possessing only a limited degree of sequence homology.  Site-specific recombinases perform rearrangements of DNA segments by recognizing and binding to short DNA sequences (sites), at which they cleave the DNA backbone, exchange the two DNA helices involved and rejoin the DNA strands. While in some site-specific recombination systems having just a recombinase enzyme together with the recombination sites is enough to perform all these reactions, in some other systems a number of accessory proteins and accessory sites are also needed.
Based on amino acid sequence homology and mechanistic relatedness most site-specific recombinases are grouped into one of two families: the tyrosine recombinase family or the serine recombinase family. The names stem from the conserved nucleophilic amino acid residue that they use to attack the DNA and which becomes covalently linked to it during strand exchange.  Although the individual members of the two recombinase families can perform reactions with same practical outcomes, the two families are unrelated to each other, having different protein structures and reaction mechanisms.  Knowledge of these protein structures could prove useful when attempting to reengineer recombinase proteins as tools for genetic manipulation.

2. Describe the integration system of Bxb1.  What are some of the similarities and differences to other phage?  What is an integrase?  What is the role of this protein in the life cycle of a phage?  Do all phage encode an integrase protein?
3. What are attP and attB sites?  What role do they play in the intregration event?  What is a recombination directionality factor?
4. After reading the last paragraph of the Introduction, summarize the main points that will be discussed in the paper as a series of bullet points.  Be sure to write your response IN YOUR OWN WORDS.
