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Abstract Introduction Discussion

We annotated the genomes of four recently discovered Actinobacteriophages. Clayda5 and GShelby23 were The most abundant infectious particles on Earth are bacteriophages (Sulakvelidze, 2011). Bacteriophages or, We discovered and annotated four novel Actinobacteriophages to contribute to the growing
Isolated on Microbacterium foliorum NRRL B-24224. Clayda5 is a lytic, cluster EB phage, one of only 47 simply, phages are viruses that Iinfect bacteria. They are -categorized by the host they infect. understanding of phage biology and evolution (Mavrich and Hatfull, 2017). Most of the genomes
discovered to date. It has 10 base pair 3’ sticky overhanging ends and a GC content is 67.2%. It has 70 protein- Actinobacteriophages are phages that infect bacteria in the phylum Actinobacteria. They have double-stranded, conformed to expected synteny and genomic organization with the possible exception of the right
coding genes and two tRNA genes in its 39,894 bp genome. Clayda5 was purified from soil collected in Hull, IA. DNA genomes packaged in an icosahedral protein capsid. They are tailed, thus classified as caudovirales and arm of Wrigley but since cluster CY phages tend to display right arm divergence this is not
GShelby23 was isolated from soil collected in Storm Lake, IA. It is a cluster EM phage, one of only six can be divided into three families: Myoviridae (long contractile tails), Siphoviridae (long noncontractile tails), and surprising. We were able to annotate programmed translational frameshifts for Clayda5, Santhid,

discovered to date. Its genome is circularly permuted and 53,603 bp long. Its GC content is 64.8%. Santhid and Podoviridae (short noncontractile tails). and Wrigley.

HHiig ey el phqges Izt Tt Gprdoma terr.ae SN2, Saf“h'd IS acluster DY. SIEGIE, N @ el flve_dlscovered As part of the Howard Hughes Medical Institute’s SEA PHAGES (Science Education Alliance — Phage Hunters Our annotations for Clayda5, Santhid, and Wrigley have already been submitted for publication to
o da_te. i was SelEien) et Sl coIIepted ”2) QIEgE Cgh b s g.eno,me. 15 55,295 bp. long and mc;ludes 60 Advancing Genomic and Evolutionary Science) Program, Northwestern College students have been phage GenBank and we will submit GShelby23 before the end of the semester. We plan to present our
proteln-coc!lng S lts GC content Is 67'7_/0 and has.lO base pair 3 St_'Cky overhanging ends. \Wrigley was hunting since 2016. This work reports the discovery, characterization, sequencing and annotation of four novel research at two upcoming meetings: the lowa Academy of Science Annual Meeting and the annual
|§olated using an enrlchment sirolieeel iiem Se] cellErtst i Johnston, e 1 & C'”Stef © e, ©E O.f only.17 actinobacteriophages: Clayda5, GShelby23, Wrigley, and Santhid. Clayda5 and GShelby23 infect SEA-PHAGES Symposium. We are also writing a Microbiology Resource Announcement to publish
SEEOYEE ) (e, U5 15 6 temperate pr’lage.whose genome is 51,878 212 Lelalg) eike] IS VPES X [AOl(ETn-EeIli Microbacterium foliorum while Wrigley and Santhid infect Gordonia terrae. All four appear to be Siphoviridae. the results of our annotation work. We will submit that paper early in the summer of 2022.

gEmes: W Es Ao bees el & SlEg euelEngiug  GnYs  ere & &l Gomen  oF  Sech Clayda5 i1s a lytic phage, Wrigley is temperate, but the life cycles of GShelby23 and Santhid are still under

Investigation.

Results: Clayda5 Results: GShelby23 Results: Santhid Results: Wrigley

GShelby23 is a Cluster EM phage, which contains six members to date. Santhid is a Cluster DY phage, contains five members to date. It was Wrigley was discovered in 2021 in soil collected in Johnston, IA. It
and was discovered from soil collected in Hull, IA. Its 39,894 bp linear Gshelby23 was discovered in soll collected in Storm Lake, IA. It infects discovered in 2021 from soil collected in Orange City, IA. It infects infects the host Gordonia terrae. Its genome was sequenced and
genome has 3’ sticky ends (ACTCCCGGCA) and a GC content of 67.2%. Microbacterium foliorum. Its genome was sequenced and found to be Gordonia terrae. Its genome was sequenced and found to be 39295 bp found to consist of 51878 bp with 3’ sticky ends (CGTATGGCAT). It
There are 47 members in the EB cluster. It is a lytic phage as seen by its ©3.603 bp In length with circularly permuted ends. lts GC content Is long with 3’ sticky overhanging ends (TCCGGAGGTA). lts GC content is was classified as a Cluster CY phage—one of only 17 CY phages

clear plaque morphology and lack of an identifiable integrase gene in its 64.8%. Its plaque morphology suggests that it might have a temperate 67.7%. Santhid’s genome contains 60 genes, all but three of which are identified to date. Wrigley appears to be temperate by plaque
annotated genome. We found that its genome includes 70 protein-coding life cycle but we need to do more work to confirm this. We are in the forward genes. We used bioinformatics to assign functions to 36 of morphology. Wrigley’s genome includes 81 protein-coding genes,
genes and two tRNA genes. Using bioinformatics, we were able to assign process of annotating Gshelby23's genome. Santhid’s genes. of which we were able to assign functions to 36 using

Clayda5 is a Cluster EB phage. It infects the host Microbacterium foliorum
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