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Alexandra Lovrinic
Prolate Podo Heads Don’t Phage Us
Alexandra Lovrinic, Hannah Clark, Paige Coatney, Greyson Davis, Andy Huang, Letu Kassa, Sophie LeFew, Kevin Loftus, Bryce Looney, Eleni Martinez, Cali McDonough, Jackson McNeal, Danny Mingo, Anna  Miscione, Tommy O'Neill, Rachel Persinger, Jennica Pesino, Ali Shah, Jacob Sortore, Matthew Todd, Emily Williams, Jessica Cornell, Madison Himelright, Blake Sutterfield
JMU Viral Discovery students isolated 50 phages using Bacillus thuringiensis Kurstaki (BtK) as the host, and 12 genomes were sequenced. Five of these were shown by TEM to be podoviruses and 7 were myoviruses. Four of the podoviruses, KonjoTrouble, Juan, RadRaab, and VioletteMad, were analyzed in detail. These podoviruses have prolate heads measuring 8 x 15 nm with short tails of 10nm or less. Around the neck, we observed unique appendage like structures. The small genomes ranged from 23929-26054 basepairs, and the GC content matched that of the host around at ~30%. The number of predicted genes ranged from 34-45.  Of those, we were able to assign a putative function for about 14 genes. These four viruses have a highly conserved region encoding structural proteins at one end of the genome and a less well conserved region encoding enzymes or hypothetical proteins at the other end, as viewed using Phamerator. Several genes for typical structural components could be identified, including major head and tail proteins, and the gene encoding the conserved neck appendage protein was also identified. There is an unusual non-coding region that we have noted in similar podoviruses isolated at JMU and other SEA-PHAGES schools. These non-coding regions of about 800 bases are located in the left end of the genomes amongst hypothetical genes. Our BtK podoviruses are similar to the well-studied Bacillus subtilis phage, Phi29. All members of this family have discrete genome ends to which terminal proteins are covalently bound in the phage head and serve to prime DNA replication. The terminal protein gene was located next to the gene for DNA polymerase near the left end of our genomes. The ends of the genome in this family also have small inverted repeats. We noted identical repeats in the four phage genomes, which are 21 bases long with one mismatch. Among the structural genes was a lytic transglycosylase protein, which was similar to the tail lysin protein crystallized from Phi29. The lytic activity is contained in a protein at the tip of the tail, and the function is to locally break down the peptidoglycan structure to allow DNA to be inserted into the bacteria without breaking down the entire wall. These four phage genomes have been submitted to GenBank. 
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