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Isolation and Morphological Characteristics
As of June 2024, 15 phages have been assigned to Actinobacteriophage cluster DI. Cluster DI consists of temperate phages that were isolated from environmental samples collected at 7 different states, using Gordonia terrae as the host. A sampling of transmission electron micrographs reveal these phages to have siphoviral morphologies, while photographs of plaque assays reveal small- to medium-sized turbid or bullseyed plaques. Examples of phages displaying these morphologies include phage Pimento and Brylie.

Genometrics
The genomes of phages in this cluster have an average length of 50,328 bp (range: 49,775 bp – 50,961 bp) with an average GC content of 67.2% (range: 66.9% – 67.4%). The genomes have 3’ sticky overhang ends.

Gene Content
a. A survey of all manually annotated genomes in this cluster (i.e. excluding draft genomes) reveal the number of genes called per genome to range between 73 – 76 genes, which represent a total of 91 gene phamilies (or phams). 

b. Of these 91 phams, 66 are fully conserved across the cluster. These phams are assigned putative functions that are involved in structure and assembly (terminase, portal protein, capsid maturation protease, head-to-tail adaptor, head-to-tail stopper, tail terminator, major and minor capsid proteins, tape measure, tail assembly chaperones, major tail protein, and most minor tail proteins), replication and recombination (NucT-like nuclease, nucleoside deoxyribosyltransferase and DNA primase), lysogeny (tyrosine integrase, immunity repressor, and excise) and lysis (lysin A, protease C39 domain and lysin A, glycosyl hydrolase domain). Some other notable putative functions include HicB-like antitoxin and metallophosphatase.

c. Another 25 phams have varying levels of conservation. Notable here are 9 phams that are each only called once in this cluster, while another 3 phams are each only called twice in this cluster. One of these latter phams is assigned as a HicA-like toxin in phage DelRio. Similar genes are found in all of the other sequenced phages in the cluster, which are assigned to a different pham and most are annotated as HicA-like toxin. Minor tail proteins are mostly conserved in cluster DI, but Phage Pimento has one minor tail protein gene assigned to a different pham not present in other cluster DI phages. This pham is found in many other clusters including L, M, CS, CR, CZ, DF, DL, DT, and DW.  

d. There are no tRNA genes identified in this cluster. There is an identifiable tyrosine integrase and immunity repressor functions, suggesting that phages of this cluster do form lysogens and are thus temperate phages.

e. The genomes are organized with genes involved in structure and assembly located within the first half of the genome while those involved in replication and recombination are scattered across the remaining half of the genome. Genes involved in lysis are located at the boundary of these two regions. Most genes in the forward direction, except for the HicB-like antitoxin and HicA-like toxin, tyrosine integrase, immunity repressor, and one other highly conserved gene with no known function adjacent to the HicA-like toxin which are transcribed in the reverse direction. 
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