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Poultress genes:
Gene 1 
SSC: start 1, stop 321; CP: yes; SCS: Both call start at 1; ST: SS; Blast Start: matches Hiddenleaf_1 Query 1 to Subject 1 99% 1e-52; Gap: NA; LO: NA; RBS: -1.748, 3.033, 56552, -2.584, yes; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/ Hiddenleaf _1, MN497954/100%/2e-53; SIF-HHPred: NKF, no matches with a probability above 90%; SIF-Syn: NKF
Notes: nothing ambiguous
Gene 2 
SSC: start 325, stop 768; CP: yes; SCS: Both called start at 325; ST: SS; Blast Start: matches Tedro_2 Query 1 to Subject 1 94% 2e-76; Gap: 3; LO: NA; RBS: -1.748, 3.033, 10, -2.443, yes; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/Tedro_2, OQ938591/94%/2e-76; SIF-HHPred: NKF, no matches with a probability above 90%; SIF-Syn: NKF
Notes: nothing ambiguous
Gene 3 - Adelilah
SSC: start 765, stop 1196; CP: yes; SCS: Both called start at 765; ST: SS; Blast Start: matches Neptune_3 Query 1 to Subject 1 88% 7e-67; Gap: overlap of 4; LO: NA; RBS: -3.178, 2.352, 14, -4.525, no; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/Neptune_3, OK318957/88%/7e-67; SIF-HHPred: NKF, a few partial matches with a probability above 90%; SIF-Syn: NKF
Notes: Start 768 was another possible start with the same RBS values, but start 765 was the most common start in Starterator and yields a longer ORF. For function, there are three partial hits to an MPN metal-binding domain
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These proteins are in a family of bacterial genes:
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https://www.ncbi.nlm.nih.gov/Structure/cdd/cddsrv.cgi?uid=cd08073
According to the Function List, proteins that have a metallo- prefix or metal binding function ought to have an HExxH motif. This protein doesn’t have that.
Additionally, this protein is NKF in the BLAST hits and in the Phamerator output. No other phages called this a metal-binding function. Therefore, I’m going with NKF. 
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Gene 4 
SSC: start 1189, stop 1659; CP: yes; SCS: Both called start at 1189; ST: SS; Blast Start: matches Neptune_4 Query 1 to Subject 1 99% 3e-83; Gap: overlap of 8; LO: NA; RBS: -2.535, 2.659, 15, -4.137, yes; F: Terminase, small subunit; SIF-BLAST: terminase small subunit/PhageDB BLAST/JDawG_5, OR475287/95%/1e-76; SIF-HHPred: terminase small subunit, 5 matches with a probability above 90%; SIF-Syn: NKF
Notes: For function, the majority of other phage call this NKF.
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However, there are 5 great hits to terminase small subunit in HHPred:
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In the Function List, the example for this function is Sisi_1. The HHPred hits for this are similar to ours:
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And the BLAST results are all for terminase small subunit:
[image: ] 
The Function List says to only call a terminase small subunit of there is another terminase (a large subunit). For now, I’ll leave this as a small subunit. If we fail to find another terminase, I’ll come back and change it.
Gene 5 changed start from 1664 to 1649 on 1/18/24!
SSC: start 1649, stop 1990; CP: yes; SCS: Glimmer called start at 1664, went with more (but not most) conserved GeneMark start of 1649; ST: SS*; Blast Start: matches Gilda_5 Query 21 to Subject 8 96% 2e-46; Gap: overlap of 11; LO: NA; RBS: -2.633, 2.612, 11, -3.390, yes; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/Gilda_5, MT818420/96%/2e-46; SIF-HHPred: NKF, no matches with a probability above 90%; SIF-Syn: NKF
Notes: Changed start from 1664 to 1649. This start change results in a longer (the longest) ORF possible. There is great coding potential in the GeneMark output, too:
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This start also has the best RBS values compared to all other starts. This is NOT the most called start in Starterator, but that start (1697) would yield a shorter gene and result in a 37 BP gap. This is what Starterator says about this start:
Start 2: • Found in 6 of 32 ( 18.8% ) of genes in pham • Manual Annotations of this start: 4 of 26 • Called 66.7% of time when present • Phage (with cluster) where this start called: Chivey_5 (EF), FreddieHg_5 (EF), Gilda_5 (EF), Hiddenleaf_5 (EF),
Although there are no 1:1 hits with this start in BLAST, there are good matches with respect to the e-values and % identities. Given these data, I think this start should be 1649. We’ll see what the rest of the class thinks…
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Gene 6 changed start from 2008 to 1987 on 1/18/24!
SSC: start 1987, stop 2133; CP: yes; SCS: Glimmer called start at 2008, went with most conserved GeneMark start of 1987; ST: SS; Blast Start: matches Karate_7 Query 1 to Subject 1 97% 3e-24; Gap: overlap of 4; LO: NA; RBS: -4.392, 1.775, 8, -5.613, no; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/Karate_7, MT522001/97%/3e-24; SIF-HHPred: NKF, no matches with a probability above 90%; SIF-Syn: NKF
Notes: Changed start from 2008 top 1987 on 1/18/24! This start yields a longer ORF and there’s good coding potential in the GeneMark output:
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This start is the most conserved in Starterator and in BLAST. Other phages in EF call this start most often:
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This start yields more 1:1 Q:S hits in BLAST. The RBS values are not the best, but the rest of the evidence suggests making the change to this start.
Gene 7 changed start from 2156 to 2123 on 1/18/24!
SSC: start 2123, stop 2320; CP: yes; SCS: Both called start at 2156, went with most conserved 2123; ST: SS; Blast Start: matches Rachella_8 Query 1 to Subject 1 100% 2e-32; Gap: overlap of 11; LO: NA; RBS: -4.325, 1.806, 8, -5.547, no F: NKF; SIF-BLAST: NKF/PhageDB BLAST/Rachella_8, MK737941/100%/2e-32; SIF-HHPred: NKF, no matches with a probability above 90%; SIF-Syn: NKF
Notes: Changed another start! From 2156, which both Glimmer and GeneMark called, to 2123 which is the most conserved start in the cluster (based on Starterator and BLAST data):
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This start yields many, many more 1:1 Q:S hits and better % identities. This start also yields a longer ORF, with a bit of an overlap. However, the other start would leave a gap of 22 BP. Also, there is coding potential for this start in the GeneMark output:
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Finally, this gene looks longer in the Phamerator output in other phages in EF, so I think this start that yields a longer ORF is the best to go with.
Gene 8 
SSC: start 2310, stop 2636; CP: yes; SCS: Both called start at 2310; ST: SS; Blast Start: matches Potty_9 Query 1 to Subject 1 100% 3e-60; Gap: overlap of 11; LO: NA; RBS: -2.071, 2.880, 11, -2.828, yes; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/Potty_9, ON526977/100% 3e-60; SIF-HHPred: NKF, no matches with a probability above 90%; SIF-Syn: NKF
Notes: Nothing ambiguous here – start is most conserved. Good coding potential.
Gene 9 
SSC: start 2629, stop 2904; CP: yes; SCS: Both called start at 2629; ST: SS; Blast Start: matches Tedro_10 Query 1 to Subject 1 100% 9e-46; Gap: overlap of 8; LO: NA; RBS: -3.857, 2.029, 11, -4.614, no; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/Tedro_10 OQ938591/100% 9e-46; SIF-HHPred: NKF, no matches with a probability above 90%; SIF-Syn: NKF
Notes: Nothing ambiguous – most conserved start and NKF.
Gene 10 
SSC: start 2901, stop 4361; CP: yes; SCS: Both called start at 2901; ST: SS; Blast Start: matches Krampus_11 Query 1 to Subject 1 99% 0.0; Gap: overlap of 4; LO: NA; RBS: -2.976, 2.449, 9, -3.751, no; F: terminase, large subunit; SIF-BLAST: terminase, large subunit /PhageDB BLAST/Tedro_11, OQ938591/99%/0.0; SIF-HHPred: terminase, large subunit, 4 matches with a probability of 100%, several more above 90%; SIF-Syn: terminase
Notes: Start is conserve and not ambiguous. For function, most phages in EF call this terminase, but since we have a terminase, small subunit (gene 4), I think this is the large subunit. The Bioinformatics Guide and Function List say you can have both large and small subunits:
[image: ]
[image: ]
Also, the HHPred hits strongly support this being the large subunit, as there are 4 hits with 100% probability and several above 90%:
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Also, several hits in NCBI BLAST call this the large subunit or TerL:
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I think there is sufficient evidence to call this the large subunit, rather than just a terminase.
Gene 11
SSC: start 4440, stop 4580; CP: yes; SCS: Glimmer called start at 4440, GeneMark called less-conserved start of 4491; ST: SS; Blast Start: matches Tedro_12 Query 1 to Subject 1 100% 5e-21; Gap: 78; LO: no; RBS: -3.778, 2.066, 11, -4.535, no; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/Tedro_12, OQ938591/100% 5e-21; SIF-HHPred: NKF, no matches with a probability above 90%; SIF-Syn: NKF
Notes: The start called by Glimmer is the most conserved, though it doesn’t yield the longest ORF. There’s a gap of 78 BP with this start, but the GeneMark start yields a much longer gap. The start 4413 would yield a longer ORF, but this start is TTG (more rare) rather than ATG, and is not nearly as conserved across EF. Finally, this gap seems to be conserved in other phages in EF:
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Gene 12
SSC: start 4582, stop 6183; CP: yes; SCS: Both called start at 4582; ST: SS; Blast Start: matches PhunaPhoke_13 Query 1 to Subject 1 99% 0.0; Gap: 1; LO: yes; RBS: -3.620, 2.142, 14, -4.967, no; F: portal protein; SIF-BLAST: portal protein/PhageDB BLAST/ PhunaPhoke_13, OR613474/99% 0.0; SIF-HHPred: portal protein, several matches with a probability above 99%; SIF-Syn: portal protein
Notes: Start is most conserved and yields the longest ORF. All evidence suggests this is the portal protein. Each phage should have one and only one, so this is it!
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Gene 13 - Sarah
SSC: start 6257, stop 7639; CP: yes; SCS: Both called start at 6257; ST: SS; Blast Start: matches PhunaPhoke_14 Query 1 to Subject 1 100% 0.0; Gap: 73; LO: no; RBS: -4.070, 1.928, 17, -6.070, no; F: capsid maturation protease; SIF-BLAST: capsid maturation protease/PhageDB BLAST/PhunaPhoke_14, OR613474/94%/1e-47; SIF-HHPred: minor capsid protein, a few matches with a probability above 90%; SIF-Syn: capsid maturation protease
Notes: I’m going with the start suggested by both Gimmer and GeneMark, even though this is not the most called in Starterator. The most-called is called roughly 60% of the time, and this one is called 40% of the time. These are the only two starts.
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This start doesn’t yield the longest ORF, but it has better RBS values between the two starts suggested in Starterator. Also, the coding potential in both the GeneMark Self and the GeneMark M.folio outputs suggest this start rather than the other (6221)
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For function, this seems to be a capsid maturation protease. This is the best match in PhagesDB BLAST and NCBI BLAST:
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This is also the most conserved name in Phamerator:
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The HHPred hits are varied; some are for a minor capsid protein, an ADP-ribosyltransferase, or a Mu-F like protein:
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[image: ]
Given the majority call this maturation capsid protease, I’m going with that. We’ll see what the class thinks. 
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Gene 14
SSC: start 7715, stop 8113; CP: yes; SCS: Both called start at 7715; ST: SS; Blast Start: matches Potty_15 Query 1 to Subject 1 96% 4e-70; Gap: 75; LO: yes; RBS: -2.268, 2.786, 10, -2.963, no; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/Potty_15, ON526977/96% 4e-70; SIF-HHPred: NKF, no matches with a probability above 90%; SIF-Syn: NKF
Notes: Nothing ambiguous! Gap is conserved in other phages in Phamerator and there is no coding potential in this gap.

Gene 15
SSC: start 8283, stop 9017; CP: yes; SCS: Both called start at 8283; ST: SS; Blast Start: matches Rachella_16 Query 1 to Subject 1 98% 1e-135; Gap: 169; LO: yes; RBS: -1.748, 3.033, 10, -2.443, yes; F: scaffolding protein; SIF-BLAST: scaffolding protein/PhageDB BLAST/ Rachella_16, MK737941/98% 1e-135; SIF-HHPred: scaffolding proteinF, one match with a probability above 97%; SIF-Syn: scaffolding protein
Notes: The start is most conserved and though there is a large gap, this gap is conserved in other phages in EF, there is no coding potential in this gap, and this start yields the longest ORF.
For function, I think it’s scaffolding protein. There doesn’t have to be a scaffolding protein in a phage, but if it is present, there is only one. After completing the genome, there is only one, so we are ok to call it this.
The BLAST data strongly support this function:
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As does the Phamerator data:
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There is one hit for this in HHpred:
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If a student wants to check on this further, they can look into the example phage from the Function List: D29_gp16…

Gene 16 - Meet
SSC: start 9053, stop 9412; CP: yes; SCS: Both called start at 9053; ST: SS; Blast Start: matches JDawG_16 Query 1 to Subject 1 94% 2e-60; Gap: 35; LO: yes; RBS: -1.748, 3.033, 12, -2.584, yes; F: minor capsid protein F; SIF-BLAST: minor capsid protein/PhageDB BLAST/ JDawG_16, OR475287/94% 2e-60; SIF-HHPred: minor capsid protein, one match with a probability above 99%; SIF-Syn: minor capsid protein
Notes: Start is conserved, and there is no coding potential in the gap. The gap is also conserved on other phages in Phamerator.
For function, BLAST and HHpred support minor capsid protein:
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Here’s what the Bioinformatics guide has to say about this function:
Minor capsid protein: Sometimes, hits to minor capsid proteins are found. You can call genes with homology to minor capsid proteins, except where we have contradictory evidence. There are 2 instances where we know that to be true at this time.
1) A number of the Actinobacteriophages have a gene with similarity to gene "F" in phage Mu. It is unclear exactly what role this protein plays in Mu, and as such we would call hits to this as Hypothetical Protein. Sometimes, the MuF like protein is fused to other phage capsid proteins, including the scaffolding, portal, or maturation protease. That function can still be called.
Rank: 3

In the Function list, the example phages for this are Patience_gp15, Myrna_gp98. There is also a link for more evidence…

Gene 17
SSC: start 9427, stop 10578; CP: yes; SCS: Both called start at 9427; ST: SS; Blast Start: matches Karate_17 Query 1 to Subject 1 100% 0.0; Gap: 14; LO: no; RBS: -1.559, 3.123, 14, -2.906, yes; F: major capsid protein; SIF-BLAST: major capsid protein/PhageDB BLAST/Karates_17, MT522001/100% 0.0; SIF-HHPred: major capsid protein, several matches with a probability above 90%; SIF-Syn: major capsid protein
Notes: Start is most conserved. Function is supported by all lines of data; BLAST, HHPred and Phamerator:
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Here’s what the Bioinformatics guide says about this protein:
Major capsid protein: forms the capsid, or head, or the phage. Capsid proteins are highly conserved in shape, the size of phage capsids is controlled through the addition of more copies of the major capsid protein, rather than larger versions of the protein. Most genomes have one and only one, if you can't find it, keep looking. Rarely, phages will have two major capsid genes; if so, the second will play a specific role, like the formation of the vertices of the capsid; however, none of the Actinobacteriophages found to-date fall into this category. If you think you've found more than one major capsid protein, you should ask on the seaphages.org forum for advice.

Gene 18
SSC: start 10652, stop 11035; CP: yes; SCS: Both called start at 10652; ST: SS; Blast Start: matches Karate_18 Query 1 to Subject 1 100% 2e-69; Gap: 73; LO: yes; RBS: -1.559, 3.123, 9, -2.334, yes; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/ Karate_18, MT522001/100% 2e-69; SIF-HHPred: NKF, a few partial matches matches with a probability above 90% but proteins not found in phages; SIF-Syn: NKF
Notes: Start is most conserved ad yields the longest ORF. There is a large gap, but no coding potential in this gap, and this gap is conserved across other EF phages:
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All data suggests NKF, including BLAST and Phamerator:
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There are a few partial hits above 90% in HHpred, but they are for proteins not in phages (mitochondria, thyroid autoantigen…)
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Gene 19
SSC: start 11113, stop 11421; CP: yes; SCS: Both called start at 11113; ST: SS; Blast Start: matches Krampus_20 Query 1 to Subject 1 100% 8e-53; Gap: 77; LO: yes; RBS: -2.268, 2.786, 10, -2.963, no; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/Krampus_20, MH271301/100% 8e-53; SIF-HHPred: NKF, one match with a probability above 90% for NKF; SIF-Syn: NKF
Notes: Start is most conserved and yields longest ORF. There is a gap, but it’s conserved across other EF phages:
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Also, there is no coding potential in this gap based on GeneMark output.

Gene 20
SSC: start 11423, stop 11791; CP: yes; SCS: Both called start at 11423; ST: SS; Blast Start: matches PhunaPhoke_21 Query 1 to Subject 1 100% 9e-70; Gap: 1; LO: no; RBS: -5.529, 1.233, 11, -6.286, no; F: head-to-tail stopper; SIF-BLAST: head-to-tail stopper /PhageDB BLAST/ PhunaPhoke_21, OR613474/100% 9e-70; SIF-HHPred: head-to-tail stopper, several matches with a probability above 90%, one specified in Function List; SIF-Syn: head-to-tail stopper
Notes: Start is most conserved and yields a 1BP gap. The start that would yield the longest ORF would have an overlap of 35 BP.
For function, most phages in EF call this NKF, though there are several calls for head-to-tail stopper. The Bioinformatics guide says:
Head-to-tail stopper: One of the proteins that connects the head to the tail, binding to the head, this functional assignment requires alignment to phage SPP1 gp16 or its homologs.
Rank: 3

The Function List says that to call this function: must have an HHPRED alignment to one of the following crystal structures: SPP1 16 (5A21 chain E or F in the macromolecular complex) or Bacillus protein yqbH
We have an HHPred hit for SPP1 16, chain E!
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Also, if this isn’t NKF in BLAST, it is usually called head-to-tail stopper:
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Based on what the Function List and Bioinformatics Guide say about this, I think we can call it head-to-tail stopper. 

Gene 21
SSC: start 11781, stop 12167; CP: yes; SCS: Both called start at 11781; ST: SS; Blast Start: matches Tedro_22 Query 1 to Subject 1 100% 9e-70; Gap: overlap of 11; LO: yes; RBS: -3.697, 2.105, 11, -4.454, no; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/PhunaPhoke_22, OR613474/100% 9e-70; SIF-HHPred: NKF, a few matches with a probability above 90% for NKF, minor capsid protein and minor tail protein; SIF-Syn: NKF
Notes: For function, there are calls for both NKF and minor tail protein. Here is what the Bioinformatics Guide says about minor tail proteins:
Minor tail proteins: These are the components of the tail that form the tip of the tail. These proteins are low in copy-number per virion (only two to six copies or so per protein per tail) but identified due to their length and location: downstream of the tape measure protein, and ranging in size from 1kb-3kb depending on the phage. These proteins are quite modular and it is difficult to sort them into more specific roles, so we call them all "minor tail proteins". There are usually between 4 to 6 per genome that can be identified easily. Two exceptions to the genome location rule are the Cluster A phages, in which one to two minor tail proteins are upstream of the lysins and terminase genes; and the Cluster S phages, in which several minor tail proteins are located in the far right arm, away from the other ones. These proteins are diverse, modular, long and extended, and as such can be difficult to crystallize or identify using HHPred or BLAST. Some of them also have an enzymatic domain; this activity is used by the phage to get through sugars, or the cell wall, etc, on the outside of the cell to help deliever the DNA. We primarily make this assignment based on synteny, and the four largest proteins immediately following the tape measure will usually be given this label.
Rank: 1

This protein is not located downstream of the tape measure protein. Also, the Function List says this about minor tail proteins:

If you have significant hits to either collagen-like or glycine-rich proteins, and are in the syntenic region of minor tail proteins, you can call them minor tail proteins.

This sequence isn’t glycine-rich…

In HHPred, the 99% hit is for minor capsid protein, while minor tail protein is only 93%. 
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I’m inclined to leave this as NKF cause I don’t think the evidence to call it otherwise is that compelling. 

Gene 22 - Tasmiya
SSC: start 12164, stop 12592; CP: yes; SCS: Both called start at 12164; ST: SS; Blast Start: matches Tedro_23 Query 1 to Subject 1 99% 1e-76; Gap: overlap of 4; LO: yes; RBS: -4.004, 1.959, 11, -4.761, no; F: tail terminator; SIF-BLAST: tail terminator/PhageDB BLAST/ Tedro_23, MH271301/99% 1e-76; SIF-HHPred: tail-to-head joining protein GP17, one match with a probability of 98.3%; SIF-Syn: tail terminator
Notes: Man, this will be a great student project. There are mixed hits for NKF and Tail terminator. The Bioinformatics Guide says:
Tail terminator: The protein that caps off the tail after assembly and polymerization of the major tail subunits at the end that binds to the phage head. This protein binds to the head-to-tail stopper to connect the tail to the head; and this functional assignment requires alignment to phage SPP1 gp 17. (Note: there is a difference between genes 17 and 17.1 in SPP1. Gene 17.1 is the major tail subunit.
Rank: 3

HHpred hits this!
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Function List says this:
must have an HHPRED alignment to one of the following: SPP1 17 (5A21 chain G in the macromolecular complex) or Lambda U (3FZ2_chains A through F)
It does align to Chain G…
The BLAST hits are so mixed, though…[image: ]
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Gene 23
SSC: start 12628, stop 12996; CP: yes; SCS: Both called start at 12628; ST: SS; Blast Start: matches Haunter_24 Query 1 to Subject 1 96% 2e-62; Gap: 35; LO: yes; RBS: -1.259 3.266, 10, -1.954, yes; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/ Haunter_24, MW291025/96% 2e-62; SIF-HHPred: NKF, no matches with a probability above 90%; SIF-Syn: NKF
Notes: Nothing ambiguous. There is a gap, but no coding potential in it.

Gene 24
SSC: start 12999, stop 13202; CP: yes; SCS: Both called start at 12999; ST: SS; Blast Start: matches Tedro_25 Query 1 to Subject 1 100% 4e-34; Gap: 2; LO: yes; RBS: -4.869, 1.547, 12, -5.705, no; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/ Tedro_25, OQ938591/100% 4e-34; SIF-HHPred: NKF, no matches with a probability above 90%; SIF-Syn: NKF
Notes: Nothing ambiguous!

Gene 25
SSC: start 13189, stop 13758; CP: yes; SCS: Both called start at 13189; ST: SS; Blast Start: matches Tedro_26 Query 1 to Subject 1 99% 1e-105; Gap: overlap of 14; LO: NA; RBS: -2.122, 2.855, 10, -2.817, yes; F: major tail protein; SIF-BLAST: major tail protein /PhageDB BLAST/ Tedro_26, OQ938591/99% 1e-105; SIF-HHPred: major tail protein, several matches with a probability above 90%; SIF-Syn: major tail protein
Notes: All data suggests major tail protein, though Bioinformatics Guide says there should only be one of these per genome!
BLAST, HHPred and Phamerator support major tail protein:
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Gene 26 
SSC: start 13799, stop 14443; CP: yes; SCS: Both called start at 13799; ST: SS; Blast Start: matches Hagar_28 Query 1 to Subject 1 99% 1e-121; Gap: 40; LO: yes; RBS: -1.259, 3.266, 11, -2.016, yes; F: tail assembly chaperone; SIF-BLAST: tail assembly chaperone /PhageDB BLAST/Tedro_27, OQ938591/98%/1e-120; SIF-HHPred: NKF, no matches with a probability above 90%; SIF-Syn: tail assembly chaperone
Notes: All evidence suggests that this is the tail assembly chaperone before the frameshift.
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Gene 27 frameshift here!! Updated DNA Master file on 1.26.2024!
SSC: start 13799, stop 14669; CP: yes; SCS: Both called start at 14394, but this is the frameshift and the start is the same as Gene 26, 13799; ST: NI; Blast Start: matches Rie18_28 Query 1 to Subject 1 98% 1e-64; Gap: 40; LO: yes; RBS: -1.259, 3.266, 11, -2.016, yes; F: tail assembly chaperone; SIF-BLAST: tail assembly chaperone /PhageDB BLAST/ Rie18_28, MT522003/98%/1e-64; SIF-HHPred: NKF, no matches with a probability above 90%; SIF-Syn: tail assembly chaperone
Notes: This is the frameshift! Slippery sequence starts at 14413 and is GGGGAAG in Poultress
Table says this slippery sequence is a +1 shift from GE to GK. BP 14414 is the G that is skipped. Here are the sequences for Genes 26 and 27, and then the fusion protein sequence:
>Poultress_Draft gp26
MPSTPQGKKPKKQPTDRKAPQANFGSSWKKPLTDLDLPSGERCQVKRPGVQGLIKAGVLHSLDSLTAIVQTETIPKAEGKPVTDVEAIASDPEKFNKMMETVDKIVCHVVTQPKVLPALQPVWEEAPVYSEDGQRLLQAGVQKKDANGDLEWELIPDEDRDPESVYVDYIDAVDKMFIMNFAVGGSADLAEFRAQTEALVGGVPAGEAAANSTE
>Poultress_Draft gp27
MWEAFQLGKQLRTRPSELYGVDDELTAWSFDRAVQTFGTALENRLHEVTKKQKNQAAATRKAHQELDKWLASADTKAVKGRFRDPMASVRA
Fusion Protein!
MPSTPQGKKPKKQPTDRKAPQANFGSSWKKPLTDLDLPSGERCQVKRPGVQGLIKAGVLHSLDSLTAIVQTETIPKAEGKPVTDVEAIASDPEKFNKMMETVDKIVCHVVTQPKVLPALQPVWEEAPVYSEDGQRLLQAGVQKKDANGDLEWELIPDEDRDPESVYVDYIDAVDKMFIMNFAVGGSADLAEFRAQTEALVGGVPAGKQLRTRPSELYGVDDELTAWSFDRAVQTFGTALENRLHEVTKKQKNQAAATRKAHQELDKWLASADTKAVKGRFRDPMASVRA
I used Karate’s sequence for the frameshift to determine this. This frameshift is conserved in EF and when I BLAST this fusion sequence, there are several 1:1 hits for the tail assembly chaperone.
[image: ]
[image: ]

Gene 28
SSC: start 14674, stop 17550; CP: yes; SCS: Both called start at 14674; ST: SS; Blast Start: matches Karate_28 Query 1 to Subject 1 98% 0.0; Gap: 4; LO: NA; RBS: -3.108, 2.386, 12, -3.944, no; F: tape measure protein; SIF-BLAST: tape measure protein /PhageDB BLAST/ Karate_28, MT522001/98%/0.0; SIF-HHPred: tape measure protein, several matches with a probability above 90%; SIF-Syn: tape measure protein
Notes: This protein is definitely tape measure. Nothing ambiguous.

Gene 29
SSC: start 17550, stop 18440; CP: yes; SCS: Both called start at 17550; ST: SS; Blast Start: matches Karate_29 Query 1 to Subject 1 98% 1e-176; Gap: overlap of 1; LO: NA; RBS: -1.582, 3.113, 12, -2.417, yes; F: minor tail protein SIF-BLAST: minor tail protein /PhageDB BLAST/ Karate_29, MT522001/98% 1e-176; SIF-HHPred: distal tail protein, several matches with a probability above 90%; SIF-Syn: minor tail protein
Notes: Start is conserved in cluster EF. BLAST, Phamerator and HHpred all support minor tail protein:
[image: ]
[image: ]
This is what the Bioinformatics guide has to say about minor tail proteins and their position after the tape measure protein:
Minor tail proteins: These are the components of the tail that form the tip of the tail. These proteins are low in copy-number per virion (only two to six copies or so per protein per tail) but identified due to their length and location: downstream of the tape measure protein, and ranging in size from 1kb-3kb depending on the phage. These proteins are quite modular and it is difficult to sort them into more specific roles, so we call them all "minor tail proteins". There are usually between 4 to 6 per genome that can be identified easily. Two exceptions to the genome location rule are the Cluster A phages, in which one to two minor tail proteins are upstream of the lysins and terminase genes; and the Cluster S phages, in which several minor tail proteins are located in the far right arm, away from the other ones. These proteins are diverse, modular, long and extended, and as such can be difficult to crystallize or identify using HHPred or BLAST. Some of them also have an enzymatic domain; this activity is used by the phage to get through sugars, or the cell wall, etc, on the outside of the cell to help deliever the DNA. We primarily make this assignment based on synteny, and the four largest proteins immediately following the tape measure will usually be given this label.
Rank: 1

Gene 30 changed start to 18442 on 1.26.2024!
SSC: start 18442, stop 20820; CP: yes; SCS: Glimmer called start at 18637, went with GeneMark start of 18442; ST: NI, only Karate has this start; Blast Start: matches Karate_30 Query 1 to Subject 1 82% 0.0; Gap: 1; LO: NA; RBS: -4.131, 1.899, 11, -4.888, no; F: minor tail protein; SIF-BLAST: minor tail protein /PhageDB BLAST/ Karate_30, MT522001/82% 0.0; SIF-HHPred: tail protein, several matches with a probability above 90%; SIF-Syn: minor tail protein
Notes: I changed the start from Glimmer’s 18637 which had a gap of 196, to GeneMark’s 18442 which had a gap of only 1. Glimmer’s start was only found in Poultress, whereas GeneMark’s start was found in Karate and Poultress. There’s not a lot of conservation in this start, but it’s a little better than 18637. 
For function, all data suggests another minor tail protein.
[image: ]
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When I saved this DNA Master file with the start change, I named it 1.26.2024 v2 to differentiate it from the file with the frameshift on the same date.

Gene 31
SSC: start 20869, stop 21813; CP: yes; SCS: Both called start at 20869; ST: SS; Blast Start: matches Karate_31 Query 1 to Subject 1 94% 1e-168; Gap: 48; LO: yes; RBS: -1.582, 3.113, 10, -2.276, no; F: minor tail protein; SIF-BLAST: minor tail protein /PhageDB BLAST/ Karate_31, MT522001/94% 1e-168; SIF-HHPred: tail fiber protein, one match with a probability above 90%; SIF-Syn: minor tail protein
Notes: Start highly conserved. BLAST and synteny suggest minor tail protein. There’s only one HHpred for a tail fiber protein, but all other data suggests minor tail protein:
[image: ]
Other hits in HHpred are for a receptor binding protein. Again, the Bioinformatics guide says this about minor tail proteins:
These proteins are diverse, modular, long and extended, and as such can be difficult to crystallize or identify using HHPred or BLAST. Some of them also have an enzymatic domain; this activity is used by the phage to get through sugars, or the cell wall, etc, on the outside of the cell to help deliver the DNA. We primarily make this assignment based on synteny, and the four largest proteins immediately following the tape measure will usually be given this label.

Gene 32
SSC: start 21823, stop 22635; CP: yes; SCS: Both called start at 21823; ST: SS; Blast Start: matches Tedro_33 Query 1 to Subject 1 95% 1e-154; Gap: 9; LO: yes; RBS: -3.473, 2.212, 9, -4.247, yes; F: minor tail protein; SIF-BLAST: minor tail protein /PhageDB BLAST/ Tedro_33, OQ938591/95% 1e-154; SIF-HHPred: NKF, several matches with a probability above 90% but not for tail proteins nor in phages; SIF-Syn: minor tail protein
Notes: BLAST and synteny suggest minor tail protein, though HHpred data doesn’t. There are LOTS of hits above 90%, but they are for all kinds of proteins not found in phages. HHPred isn’t too informative for this one:
[image: ]
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Gene 33 – Gene 34 in Phamerator and PhagesDB (see notes from forum post below)
SSC: start 22659, stop 22994; CP: yes; SCS: Both called start at 22659; ST: SS; Blast Start: matches Hiddenleaf_33 Query 1 to Subject 1 90% 1e-54; Gap: 23; LO: no; RBS: -1.462, 3.170, 11, -2.219, yes; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/ Hiddenleaf_33, MN497954/90% 1e-54; SIF-HHPred: NKF, no matches with a probability above 90%; SIF-Syn: NKF
Notes: Nothing ambiguous here except Gene 33 is not in PhagesDB! This gene (with start and stop) corresponds to Gene 34 in Phages DB… Asked about this in the Forum on 1.26.2024
There is a large gap here but no coding potential in this gap as indicated by GeneMark:
[image: ]
I asked on the SP Forum about this gene number missing from the Phamerator and PhagesDB site. Both Deb and Chris got back to me, saying it looks like it was called as a tRNA, but there’s little evidence that it actually is a tRNA. Here is the forum correspondence:
Missing gene in PhagesDB draft genome
	Link to this post | posted 26 Jan, 2024 19:38

	[image: hnance@ccga.edu avatar]
hnance@ccga.edu
	Hi, It looks like Poultress is missing Gene 33 in the PhagesDB database. The draft genome in PhagesDB counts Gene 32 and the next is 34. Gene 34 in PhagesDB corresponds to the coordinates I have for Gene 33 (start 22659, stop 22994) in my autoannotation file. Is there a reason the database would skip a gene number? This skipped gene number (Gene 33) is missing in Phamerator, too. Thoughts? Thanks!!


[bookmark: post-10587]
	Link to this post | posted 26 Jan, 2024 20:17

	[image: debbie avatar]
debbie
	Hi Holly,
I don't believe it skipped a number, but rather called something that could not be demonstrated in phamerator. But i don't know what that is. It is not uncommon that numbers of genes don't match between your annotation and what is posted on phamerator. what is posted on phamerator is also what 'feeds' what is posted on phagesDB, so they will indeed match.
Hence, I request that one never uses gene numbers (but rather use stops) to identify what gene you are working on.
i hope that helps,
debbie


[bookmark: post-10588]
	Link to this post | posted 26 Jan, 2024 20:41

	[image: hnance@ccga.edu avatar]
hnance@ccga.edu
	Hi Debbie,
Thanks for the prompt reply. I understand that numbers won't match, and the stop is how they ought to be identified. But I'd never seen a gene number skipped in Phamerator. However, it sounds like it's not a big deal, so I will move ahead! Thanks again for your help!!
Holly


[bookmark: post-10590]
	Link to this post | posted yesterday, 00:08

	[image: cdshaffer avatar]
cdshaffer
	Looking at the database I can see that Gene 33 in Poultris is a tRNA gene, so it does not show up on the list of protein coding genes (i.e. the list on phagesdb). The prediction has the tRNA gene from 21834 to 21936 which is completely within the protein coding gene 32. The database does not give the provenance of the prediction so no way to tell if it was called by tRNA-scan or Aragorn, nor which version of those programs were used. But given the 100% overlap with gene 32 it is probably a false positive result, so I am going to guess tRNA-Scan (no shade on tRNA-scan). tRNA-Scan gives a score with its calls, so its whole design philosophy is to call everything no matter how unlikely and just give the really unlikely ones a very bad score. Just another example of why human manual annotation is still a "Good thing" ™


[bookmark: post-10591]
	Link to this post | posted today, 03:57

	[image: debbie avatar]
debbie
	Hi Chris,
I went looking for the tRNA using Aragorn. It did not call it. I should have done my due diligence!
Holly - check out this paper for consideration: Bacteriophage tRNA-dependent lysogeny: requirement of phage-encoded tRNA genes for establishment of lysogeny
https://pubmed.ncbi.nlm.nih.gov/38236026/
I am not suggesting that your genome has a legit tRNA, but this paper describes the first case that we have published where a tRNA is found in the reverse direction while a protein coding gene is in the forward direction. Great classroom conversation!
debbie


[bookmark: post-10592]
	Link to this post | posted today, 10:42

	[image: hnance@ccga.edu avatar]
hnance@ccga.edu
	Thanks for looking into this! I will share the attached paper with my students as a great reminder for why we annotate.
Thanks again!
Holly



Gene 34 – PhagesDB Gene 35
SSC: start 22999, stop 24189; CP: yes; SCS: Both called start at 22999; ST: SS; Blast Start: matches NarutoRun_35 Query 1 to Subject 1 96% 0.0; Gap: 4; LO: NA; RBS: -2.109, 2.861, 16, -3.905, no; F: endolysin; SIF-BLAST: endolysin/PhageDB BLAST/Tedro_35, OQ938591/92%/0.0; SIF-HHPred: endolysin, two matches with a probability above 98%; SIF-Syn: endolysin
Notes: Start is conserved. For function, this could be endolysin or Lysin A (if we end up having a Lysin B); see the bioinformatics guide:
Endolysins: Actinobacteriophages have at least one, if not two, endolysins that aid in the disruption of the cell wall upon completion of the lytic cycle. Lysin A is present in nearly every Actinobacteriophage genome, and is quite modular with multiple domains, including a peptidoglycan binding domain. In some Gordonia phages, lysin A is split along domain boundaries into two separate adjacent genes. Lysin B is present in some, but not all, Mycobacteriophages, and some, but not all Gordonia phages. If present, there is only one copy of lysin B. Lysin B is identifiable by alignment to cutinase domain proteins. In annotations of actinobacteriophages that are not mycobacteriophages and only have a single lysin, we use the term "endolysin" in our annotations, rather than designating the single lysin as "lysin A".
lysin A 
Rank: 1
lysin B
Rank: 3

For now, I’ll leave it as endolysin, as there are other EF phages that call this endolysin. But there are also phages that call it Lysin A because they have a Lysin B. Here are the BLAST hits:
[image: ]
[image: ]
And HHPred hits:
[image: ] [image: ]
We’ll see if we have a Lysin B, then will change this to Lysin A… After completing the genome, we have no other lysin, so we’ll leave this as endolysin.

Gene 35 – Gene 36 in PhagesDB
SSC: start 24255, stop 24800; CP: yes; SCS: Both called start at 24255; ST: SS; Blast Start: matches NarutoRun_36 Query 1 to Subject 1 94% 1e-98; Gap: 65; LO: yes; RBS: -3.652, 2.127, 9, -4.427, yes; F: membrane protein; SIF-BLAST: NKF/PhageDB BLAST/ NarutoRun_36, MK801732/94%/1e-98; SIF-HHPred: NKF, no matches with a probability above 90%; SIF-Syn: NKF
Notes: Start is conserved and yields the longest ORF. There is a large gap (65 BP) but this gap is conserved in Phamerator:
[image: ]
Also, there is no good coding potential in this space in the GeneMark output:
[image: ]
This has 4 domains in DeepTMHMM!
[image: ]

Gene 36 – Gene 37 in PhagesDB
SSC: start 24797, stop 25135; CP: yes; SCS: Both called start at 24797; ST: SS; Blast Start: matches Karate_36 Query 1 to Subject 1 89% 4e-52; Gap: overlap of 4; LO: NA; RBS: -2.736, 2.563, 10, -3.431, no; F: membrane protein; SIF-BLAST: membrane protein/NCBI BLAST/ Kate_37, ON367767/88% 2e-66; SIF-HHPred: NKF, only two matches with a probability above 90% for accessory protein and for Lipopolysaccharide assembly protein A domain; SIF-Syn: NKF
Notes: PhagesDB hits suggest NKF, as does synteny:
[image: ]
[image: ]
However, Haunter, Hiddenleaf and Kate (and others) have membrane protein for their function in the NCBI database!
[image: ]
I looked on the Forum, and this seems to be a current issue. The PhagesDB and Phamerator sites don’t incorporate TMHMM data into all calls yet. The current guidelines are to call is a membrane protein IF 1) TMHMM finds at least 2 domains or 2) TMHMM finds one domain and a different membrane prediction program finds it. TMHMM does call a TM domain for this gene in Poultress:
[image: ]
For phage Kate, this same protein also has a TM domain called by TMHMM:
[image: ]
Given this evidence, it seems I need to use another program to verify this is a membrane protein. However, I can’t find access to another program online. I’ve asked about this in the forum. I’ll have to wait and see what they say. *NOTE* I asked on the Forum and now all we need is DeepTMHMM evidence to call a Membrane protein.
HHPred output is not informative. There are two hits with a prob above 90%, and neither is for a membrane protein. One is for a CRISPR associated protein that has several alpha helices, so perhaps that’s why it’s a hit?
[image: ]
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Gene 37 – Gene 38 in PhagesDB - Adam
SSC: start 25165, stop 25566; CP: yes; SCS: Both called start at 25165; ST: SS; Blast Start: matches JDawG_37 Query 1 to Subject 1 98% 6e-66; Gap: 29; LO: yes; RBS: -1.748, 3.033, 10, -2.443, yes; F: membrane protein; SIF-BLAST: membrane protein/PhageDB BLAST/DannyDe_37, MW055903/98%/6e-66; SIF-HHPred: NKF, no matches with a probability above 90%, though one hit for holin at 87%; SIF-Syn: membrane protein
Notes: Here, several NCBI and some PhagesDB BLAST hits call this gene holin:
[image: ]
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Phamerator has some calls for holin and some NKF. Several of these also have 4+ TMHMM domains that have been called:
[image: ]
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This is what the Bioinformatics Guide says about calling Holin:
Holin: A small (100aa) protein with multiple transmembrane domains, found in close proximity to lysin A. Holins make a "hole" in the membrane to release the progeny phage at the end of the lytic cycle. Sometimes multiple proteins will fit this description (especially in the case of some Gordonia phages), and it can be difficult to determine which one is the true holin. In this case, we revert to calling all of them "membrane proteins". While every phage that makes a plaque must have one or more holin(s), we cannot always call it.
Rank: 2

This is the TMHMM output for Poultress:
[image: ]
At the very least, we should call this a membrane protein based on these results. However, it may be holin based on sequence similarity. 
Here’s what the Function List says about calling holin:
evidence needed to call a holin can include biochemical data (1), sequence similarity to genes with biochemical data (2), at least 2 transmembrane domains found and the gene be adjacent to the endolysins (s), conderved domain hits (4), and the absence of additional transmembrane domains in the area. The literature suggests that some phages have more than one holin, for now when we seem multiple possibilities for a holin gene, let's call them membrane proteins.

Gene 38 – Gene 39 in PhagesDB
SSC: start 25693, stop 26283; CP: yes; SCS: Both called start at 25693; ST: SS; Blast Start: matches Potty_39 Query 1 to Subject 1 97% 1e-111; Gap: 126; LO: yes; RBS: -2.268, 2.786, 11, -3.025, yes; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/ Potty_39, ON526977/97% 1e-111; SIF-HHPred: NKF, no matches with a probability above 90%; SIF-Syn: NKF
Notes: Start is most conserved and yields the longest ORF, but there is a large gap (126 BP). There is no coding potential in other reading frames in this region, and this gap is conserved in other phages in Phamerator:
[image: ]
For function, all evidence suggests NKF:
[image: ]
[image: ]

Gene 39 – Gene 40 in PhagesDB
SSC: start 26280, stop 28187; CP: yes; SCS: Both called start at 26280; ST: SS; Blast Start: matches PhunaPhoke_40 Query 1 to Subject 1 99% 0.0; Gap: overlap of 4; LO: NA; RBS: -2.972, 2.450, 8, -4.194, no; F: DNA helicase; SIF-BLAST: DNA helicase/PhageDB BLAST/ PhunaPhoke_40, OR613474/99% 0.0; SIF-HHPred: DNA helicase, several matches with a probability of 100%; SIF-Syn: DNA helicase
Notes: There are several hits in both PhagesDB and NCBI BLAST for helicase and DNA helicase:
[image: ]
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However, there are more for DNA helicase. This is also reflected in Phamerator:
[image: ]
In HHpred, there are many hits with a probability of 100% for a helicase that remodels DNA or binds to DNA:
[image: ][image: ]
The Function List doesn’t have anything specific regarding calling this DNA helicase vs helicase, other than call it helicase if you can’t get more specific. Given the HHPred hits and the BLAST data, I’m going with DNA helicase.

Gene 40 – Gene 41 in PhagesDB
SSC: start 28187, stop 28459; CP: yes; SCS: Both called start at 28187; ST: SS; Blast Start: matches Rachella_41 Query 1 to Subject 1 100% 5e-50; Gap: overlap of 1; LO: NA; RBS: -1.582, 3.113, 11, -2.339, yes; F: membrane protein; SIF-BLAST: NKF/PhageDB BLAST/ Rachella_41, MK737941/100% 5e-50; SIF-HHPred: NKF, no matches with a probability above 90%; SIF-Syn: NKF
Notes: All evidence suggests NKF, but the TMHMM calls one membrane domain:
[image: ]
This one domain is present in other proteins in this phamily in the Phamerator TMHMM data:
[image: ]
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There’s no evidence of a function in the HHpred data:
[image: ]
NCBI BLAST hits are mostly for NKF, though a few call this a membrane protein. Since the SP Forum was just changed to need only DeepTMHMM to call a membrane protein, I think that’s what we should call this…

Gene 41 – Gene 42 in PhagesDB
SSC: start 28582, stop 29115; CP: yes; SCS: Both called start at 28582; ST: SS; Blast Start: matches Karate_41 Query 1 to Subject 1 98% 8e-91; Gap: 122; LO: yes; RBS: -1.748, 3.033, 14, -3.095, yes; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/ Karate_41, MT522001/98% 8e-91; SIF-HHPred: NKF, three matches with a probability above 90% but for cell cycle and mt proteins not found in phages; SIF-Syn: NKF
Notes: All evidence suggests NKF. For the start, there is only one for this ORF and it is conserved. There is a large gap (122 BP), but no hint of coding potential in the GeneMark self output, nor the M folio output. However, potentially a student could BLAST this gap to see if there is a missing gene? 
Here is the HHpred hit data:
[image: ]


Gene 42 - Gene 43 in PhagesDB - Christie
SSC: start 29185, stop 30312; CP: yes; SCS: GeneMark called start at 29206, went with more conserved Glimmer start of 29185; ST: SS; Blast Start: matches Hiddenleaf_43 Query 1 to Subject 1 99% 0.0; Gap: 69; LO: yes; RBS: -1.748, 3.033, 9, -2.523, no, but better than the values for the GeneMark start; F: Cas4 exonuclease; SIF-BLAST: Cas4 exonuclease /PhageDB BLAST/DannyDe_43, MW055903/99%/0.0; SIF-HHPred: Cas4 exonuclease, several matches with a probability above 99%; SIF-Syn: Cas4 exonuclease
Notes: Went with the Glimmer start as this is more conserved, yields a longer ORF and has much better RBS values than the GeneMark start. There is a large gap but this gap is conserved across EF, and there is no coding potential in this gap in the GeneMark output:
[image: ]
For function, there are BLAST hits for Cas4 exonuclease, RecB-like exonuclease/helicase, helicase, exonuclease… it’s mixed. However, there are more hist for either RecB-like or Cas4 proteins than the others:
[image: ]
[image: ]
The Function List says that to call this RecB-like:
If both a helicase and nuclease domain are present, the RecB label should be used.
The Function List says that to call this Cas4:
This family of exonucleases is similar to the exonuclease domain of RecB. The Cas4 label should be used if the gene includes only the exonuclease region. IF the gene also includes a helicase domain, the RecB label should be used. Cas4 family nucleases tend to have alignments to the crystal structure 4R5Q_A, 41C1_A and to the PD-(D/E)XK nuclease superfamily (PF12705.7, among others).
Phamerator indicates that this protein has the PD DEXK domain:
[image: ]
I’m not sure it has a helicase domain, as the protein we called helicase (Gene 39, Gene 40 in PhagesDB) has several smaller domains:
[image: ]
There are several hits in HHpred for Cas4 and/or the PD DEXK domain:
[image: ]
[image: ]
There are also hits for helicase and exonuclease, though nothing the specifies RecB.

Gene 43 – Gene 44 in PhagesDB
SSC: start 30312, stop 30482; CP: yes; SCS: Both called start at 30312; ST: SS; Blast Start: matches Tedro_44 Query 1 to Subject 1 100% 5e-25; Gap: overlap of 1; LO: NA; RBS: -3.788, 2.062, 10, -4.482, yes; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/ Tedro_44, OQ938591/100%/5e-25; SIF-HHPred: NKF, no matches with a probability above 90%; SIF-Syn: NKF
Notes: Nothing ambiguous!

Gene 44 – Gene 45 in PhagesDB
SSC: start 30482, stop 31330; CP: yes; SCS: Both called start at 30482; ST: SS; Blast Start: matches Rachella_45 Query 1 to Subject 1 100% 1e-166; Gap: overlap of 1; LO: NA; RBS: -1.582, 3.113, 9, -2.356, yes; F: ASCE ATPase; SIF-BLAST: ASCE ATPase /PhageDB BLAST/Mopey_60, OR553892/32%/9e-28; SIF-HHPred: ATPase, several matches with a probability above 90%; SIF-Syn: RecA-like DNA recombinase
Notes: This start is highly conserved. 
For function, most BLAST hits are for RecA-like DNA recombinase:
[image: ]
[image: ]
However, the Function list says this is miscalled in many cases, including Cluster EF. There is a link to a ppt where this was reviewed in Summer 2023. It looks like we have an alignment that matches the example used when this is a miscall for RecA-like DNA recombinase and should be called ASCE ATPase:
[image: ]
[image: ]
Our HHPred alignment matches the alignment in the image above:
[image: ]
[image: ]
Based on the new data in the Function List, I think we should call this ASCE ATPase. The only other phage in the BLAST output that called this was Mopey (which we annotated last year) and was QCed over the summer to include these new data. Here is a link to the full ppt file:
https://www.dropbox.com/scl/fi/llayt62i51ogautc5sgul/How-to-call-a-RecA-recombinase_8.3.23.pptx?rlkey=kg1y5j5kifdi2ooajuj4k1ekg&dl=0

Gene 45 – Gene 46 in PhagesDB
SSC: start 31330, stop 32364; CP: yes; SCS: Both called start at 31330; ST: SS; Blast Start: matches Rachella_46 Query 1 to Subject 1 99% 0.0; Gap: overlap of 1; LO: NA; RBS: -1.951, 2.937, 13, -2.996, yes; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/ Rachella_46, MK737941/99%/0.0; SIF-HHPred: NKF, several partial matches with a probability above 90%, but for NKF or proteins not in phages; SIF-Syn: NKF
Notes: For function, all evidence suggests NKF. 
[image: ]
[image: ]
There are HHPred hits with a probability over 90%, but these are for partial hits to proteins of unknown function:
[image: ]
Or proteins that are not typically found in phages:
[image: ]
Finally, there was no membrane protein domain found:
[image: ]

Gene 46 Gene 47 in PhagesDB - Campbell
SSC: start 32852, stop 35737; CP: yes; SCS: Both called start at 32852; ST: SS; Blast Start: matches Rie18_47 Query 1 to Subject 1 100% 0.0; Gap: 487; LO: no; RBS: -1.748, 3.033, 11, -2.505, yes; F: DNA primase; SIF-BLAST: DNA primase/PhagesDB BLAST/Neptune_47, OK318957/100%/0.0; SIF-HHPred: DNA primase, several matches with a probability above 90%; SIF-Syn: DNA primase
Notes: Start is highly conserved and has the best RBS values, but there is a huge gap of 487 BP. However, there is no coding potential in the GeneMark output for this area:
[image: ]
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Also, this large gap is conserved in other EF phages in Phamerator:
[image: ]
For function, there are many hits for DNA primase/helicase:
[image: ]
[image: ]
The Function List says to call this only if both parts are present. In EF, those phages where it is called DNA primase/helicase, the primase domain is present, but no helicase domain:
[image: ]
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The HHPred output has several partial hits for primase, and several for DNA replication licensing factor:
[image: ]
[image: ]
The licensing factor is found in eukaryotic cells, not prokaryotic cells. Some hits for the DNA licensing factor also include helicase, but these are all hits for eukaryotes:
[image: ]
I’m unsure whether to call this DNA primase or DNA primase/helicase given that it doesn’t seem to have any helicase domains in the Phamerator output. None of the EF phages who call helicase have these domains… is this just a perpetuated mistake?? See what the class thinks…



Gene 47 – Gene 48 in PhagesDB
SSC: start 35734, stop 35943; CP: yes; SCS: Both called start at 35734; ST: SS; Blast Start: matches Potty_48 Query 1 to Subject 1 100% 1e-35; Gap: overlap of 4; LO: NA; RBS: -2.273, 2.783, 15, -3.875, yes; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/ Potty_48, ON526977/100% 1e-35; SIF-HHPred: NKF, one matches with a probability above 90%, but for a eukaryotic protein; SIF-Syn: NKF
Notes: nothing ambiguous here!

Gene 48 – Gene 49 in PhagesDB
SSC: start 36002, stop 36160; CP: yes; SCS: Both called start at 36002; ST: SS; Blast Start: matches Kate_50 Query 1 to Subject 1 100% 6e-24; Gap: 58; LO: yes; RBS: -2.268, 2.786, 10, -2.963, yes; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/ Kate_50, ON637767/100% 6e-24; SIF-HHPred: NKF, no matches with a probability above 90%; SIF-Syn: NKF
Notes: This is a small gene only found in 4 other EF phages, but it has good coding potential and fills what would otherwise be a large gap. 
[image: ]
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Gene 49 – Gene 50 in PhagesDB
SSC: start 36282, stop 36815; CP: yes; SCS: Both called start at 36282; ST: SS; Blast Start: matches Gilda_50 Query 1 to Subject 1 100% 1e-97; Gap: 121 LO: yes; RBS: -2.268, 2.786, 10, -2.963, yes; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/ Gilda_50, MT818420/100% 1e-97; SIF-HHPred: NKF, no matches with a probability above 90%; SIF-Syn: NKF
Notes: There is a large gap, but no coding potential in the GeneMark output. 
[image: ]
Also, this gap is conserved in Phamerator:
[image: ]

Gene 50 – Gene 51 in PhagesDB
SSC: start 36896, stop 37441; CP: yes; SCS: Both called start at 36896; ST: SS; Blast Start: matches Tedro_51 Query 1 to Subject 1 100% 1e-102; Gap: 80; LO: yes; RBS: -2.268, 2.786, 13, -3.314, no; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/ Tedro_51, OQ938591/100% 1e-102; SIF-HHPred: NKF, a few partial matches with a probability above 90%; SIF-Syn: NKF
Notes: Both NCBI and PhagesDB BLAST suggest NKF. HHpred had a few partial hits for endonuclease:
[image: ]
There are a few different endonucleases in the Function List, and they require certain motifs. The forum isn’t too helpful here, but I checked the example gene from the Function List for the HNH endonuclease (Sisi_99) in HHpred and the hits are for HNH endonuclease:
[image: ]
The HHpred hit for glycosylase is also above 90% for Poultress_50, but the example gene in the Function List for a glycosylase is incorrect – Barnyard_33 is not a glycosylase. 
As for domains, the only one in Phamerator is a M. smeg protein:
[image: ]
I’m inclined to go with NKF in the absence of something more compelling to suggest it’s an endonuclease. However, a student could look into this further…

Gene 51 – Gene 52 in PhagesDB - Olivia
SSC: start 37477, stop 38244; CP: yes; SCS: Both called start at 37477; ST: SS, but not most conserved; Blast Start: matches Rachella_52 Query 1 to Subject 1 100% 1e-157; Gap: 35; LO: no; RBS: -4.585, 1.682, 12, -5.421, no; F: oxidoreductase; SIF-BLAST: oxidoreductase/PhageDB BLAST/Rachella_52, MK737941/100%/1e-157; SIF-HHPred: NKF, no matches with a probability above 90%; SIF-Syn: oxidoreductase
Notes: I’m iffy on the start. Both Glimmer and GeneMark called this start, and there’s no coding potential to suggest there’s an earlier start. But this start has worse RBS values than start 37438, which yields a longer ORF and is the more conserved start in Starterator. 
For function, all BLAST hits suggest oxidoreductase. This gene in Phamerator shows several domains, but there are no domains in Poultress:
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In phage who call this oxidoreductase, there are may hits for it in HHpred:
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[image: ]
But in Poultress, there are not any for oxidoreductase:
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Rather, these hits are for other enzymes. I don’t know… it I went with BLAST, I’d call it, but the HHPred and domain data suggest it is not oxidoreductase. I’ll have to see what the class thinks. This is a good candidate for a student poster!!


Gene 52 – Gene 53 in PhagesDB
SSC: start 38241, stop 39581; CP: yes; SCS: Both called start at 38241; ST: SS; Blast Start: matches JDawG_52 Query 1 to Subject 1 97% 0.0; Gap: overlap of 4; LO: NA; RBS: -4.718, 1.619, 11, -5.474, no; F: ThyX-like thymidylate synthase; SIF-BLAST: ThyX-like thymidylate synthase /PhageDB BLAST/ JDawG_52, OR475287/94%/97% 0.0; SIF-HHPred: ThyX-like thymidylate synthase, several matches with a probability above 90%; SIF-Syn: ThyX-like thymidylate synthase
Notes: Start is most conserved. Function is supported by all data; BLAST and Phamerator:
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And HHPred hits:
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Gene 53 – Gene 54 in PhagesDB
SSC: start 39584, stop 40210; CP: yes; SCS: Both called start at 39584; ST: SS; Blast Start: matches Tedro_54 Query 1 to Subject 1 98% 1e-117; Gap: 2; LO: NA; RBS: -1.748, 3.033, 12, -2.584, no; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/ Tedro_54, OQ938591/98% 1e-117; SIF-HHPred: NKF, no matches with a probability above 90% that are in phages or they are unknown function; SIF-Syn: NKF
Notes: This start was called by both Glimmer and GeneMark and is present in other phages, though it is not the most conserved. The most annotated start is 39578, and has the same RBS values as 39584. The GeneMark output supports this start:
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And though it’s not the most conserved, there are still several phages in EF that call it:
Start 6: • Found in 24 of 31 ( 77.4% ) of genes in pham • Manual Annotations of this start: 4 of 23 • Called 41.7% of time when present • Phage (with cluster) where this start called: Aesir_53 (EF), Chivey_54 (EF), CoolCookie_60 (EF), Crestdrop_56 (EF), Dauntless_54 (EF), OverHedge_55 (EF), Pharpay_54 (EF), Potty_54 (EF), Poultress_54 (EF), Rachella_54 (EF),
All data suggests NKF for this gene. The HHpred output has some hits, but for eukaryotic genes or genes of unknown function:
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Gene 54 – Gene 55 in PhagesDB – Reverse gene! Tentatively leaving in…
SSC: start 40359, stop 40210; CP: not in GeneMark output; SCS: Glimmer called start at 40359, GeneMark did not call this; ST: NA; orpham; Blast Start: matches NA; orpham; Gap: 68, if we change start of next gene to GeneMark 40428; LO: NA; RBS: -5.792, 1.108, 6, -7.537, no; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/NA; orpham; SIF-HHPred: NKF, no matches with a probability above 90%; SIF-Syn: NA; orpham
Notes: I’m not sure this is a gene. It is not called by GeneMark, only Glimmer:
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There is no hint of coding potential in the M folio GeneMark output
[image: ]
This is an orpham, with no hits at all in PhagesDB or NCBI BLAST:
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[image: ]
There are no HHpred hits:
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In Phamerator, some phages have a small forward gene in this space, while others have a large gap:
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The gene is small (only 159 BP, 52 amino acids). I’ll wait to see what the rest of the class thinks on this… on the one hand, if we omit this gene, there is a very large gap (217 BPs). 

Gene 55 – Gene 56 in PhagesDB Changed start from 40470 to 40428 on 2.6.2024!
SSC: start 40428, stop 41465; CP: yes; SCS: Glimmer called start at 40470, went with more conserved GeneMark start of 40428; ST: SS; Blast Start: matches Rachella_56 Query 1 to Subject 1 99% 0.0; Gap: 68; LO: no; RBS: -6.089, 0.966, 13, -7.135, no; F: DnaE-like DNA polymerase III (alpha); SIF-BLAST: DnaE-like DNA polymerase III (alpha)/PhageDB BLAST/ Rachella_56, MK737941/99% 0.0; SIF-HHPred: DnaE-like DNA polymerase III (alpha), several matches with a probability above 99%; SIF-Syn: DnaE-like DNA polymerase III (alpha)
Notes: Changed the start on 2.6.24! This start is the most conserved in Starterator, it yields a longer ORF, it was called by GeneMark, and it yields many more 1:1 Q:S hits in BLAST.
From Starterator:
Gene: Poultress_56 Start: 40470, Stop: 41465, Start Num: 22 Candidate Starts for Poultress_56: (Start: 3 @40362 has 1 MA's), (Start: 8 @40401 has 1 MA's), (11, 40410), (13, 40416), (Start: 17 @40428 has 43 MA's), (22, 40470), (23, 40485), (Start: 25 @40500 has 1 MA's), (27, 40509), (29, 40524), (33, 40569), (40, 40641), (41, 40647), (44, 40680), (45, 40686), (46, 40689), (50, 40728), (68, 40908), (79, 41082), (87, 41193), (92, 41235), (103, 41295), (107, 41418), (108, 41421),
For function, all evidence suggests DnaE-like DNA polymerase III (alpha):
[image: ]
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Also, Phamerator shows dnaE domains:
[image: ]

Gene 56 – Gene 57 on PhagesDB changed start from 41482 to 41476 on 2.6.24!
SSC: start 41476, stop 43779; CP: yes; SCS: Both called start at 41482, went with more conserved start of 41476; ST: SS; Blast Start: matches Rachella_57 Query 1 to Subject 1 100% 0.0; Gap: 10; LO: yes; RBS: -3.042, 2.417, 8, -4.264, no; F: DnaE-like DNA polymerase III (alpha); SIF-BLAST: DnaE-like DNA polymerase III (alpha)/PhageDB BLAST/ Rachella_57, MK737941/94%/100% 0.0; SIF-HHPred: DnaE-like DNA polymerase III (alpha), several matches with a probability above 90%; SIF-Syn: DnaE-like DNA polymerase III (alpha)
Notes: Changed start from 41482 to more conserved in EF start of 41476 on 2.6.24. This start was not called by either Glimmer or GeneMark, but it yields the longest ORF, results in a gap of 10 vs a gap of 16 and yields many more 1:1 Q:S hits in BLAST. There is coding potential at this start in GeneMark:
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Also, this is the more conserved start in Starterator:
Gene: Poultress_57 Start: 41482, Stop: 43779, Start Num: 282 Candidate Starts for Poultress_57: (Start: 278 @41476 has 21 MA's), (Start: 282 @41482 has 5 MA's), (317, 41560), (335, 41632), (339, 41653), (346, 41686), (348, 41698), (349, 41701), (351, 41719), (354, 41725), (364, 41794), (367, 41818), (370, 41857), (377, 41902), (380, 41914), (394, 41995), (424, 42109), (428, 42121), (459, 42196), (463, 42214), (483, 42292), (486, 42298), (488, 42307), (493, 42340), (498, 42370), (503, 42376), (517, 42397), (521, 42406), (531, 42436), (550, 42511), (552, 42520), (562, 42544), (563, 42550), (564, 42556), (567, 42565), (584, 42667), (600, 42739), (606, 42763), (626, 42847), (651, 42937), (653, 42949), (658, 42967), (673, 43045), (674, 43051), (677, 43060), (687, 43093), (708, 43165), (822, 43345), (831, 43375), (852, 43438), (871, 43510), (907, 43633), (914, 43666), (931, 43711), (945, 43756), (947, 43762),
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Again, the evidence suggests DnaE-like DNA polymerase III (alpha):
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Also, Phamerator shows dnaE domains:
[image: ]


Gene 57 – Gene 58 in PhagesDB
SSC: start 43897, stop 45528; CP: yes; SCS: Both called start at 43897; ST: SS; Blast Start: matches PhunaPhoke_58 Query 1 to Subject 1 99% 0.0; Gap: 117; LO: yes; RBS: -1.620, 3.094, 18, -3.921, yes; F: membrane protein; SIF-BLAST: NKF/PhageDB BLAST/PhunaPhoke_58, OR613474/99% 0.0; SIF-HHPred: NKF, no matches with a probability above 90%; SIF-Syn: NKF
Notes: BLAST hits and HHPred hits all suggest NKF:
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However, there is a small region that looks like a membrane protein based on the DeepTMHMM output:
[image: ]
Call it membrane protein!

Gene 58 – Gene 59 in PhagesDB
SSC: start 45649, stop 45897; CP: yes; SCS: Both called start at 45649; ST: SS; Blast Start: matches PhunaPhoke_59 Query 1 to Subject 1 98% 1e-42; Gap: 120; LO: no; RBS: -2.268, 2.786, 10, -2.963, no, but much better than values for earlier starts; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/ PhunaPhoke_59, OR613474/98% 1e-42; SIF-HHPred: NKF, no matches with a probability above 90%; SIF-Syn: NKF
Notes: There are earlier starts for this gene that would make the gap smaller and yield a longer ORF, but both Glimmer and GeneMark called this start, there isn’t coding potential for an earlier start, this start is the most annotated in Starterator, and the RBS values for this start are much better than the values for the two earlier starts. 
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Gene 59 – Gene 60 in PhagesDB
SSC: start 45990, stop 47240; CP: yes; SCS: Both called start at 45990; ST: SS; Blast Start: matches Neptune_60 Query 1 to Subject 1 99% 0.0; Gap: 92; LO: no; RBS: -2.268, 2.786, 10, -2.963, no, but better than RBS values for earlier starts; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/ Neptune_60, OK318957/99% 0.0; SIF-HHPred: NKF, no matches with a probability above 90%; SIF-Syn: NKF
Notes: Again, this start yields a large gap and is not the start with the longest ORF, but this is the most conserved start, both Glimmer and GeneMark called it, and the RBS values for this start are better than for the earlier starts:
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Also, there isn’t coding potential to support an earlier start:
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Also, large gaps between these few genes is conserved in Phamerator:
[image: ]


Gene 60 – Gene 61 in PhagesDB
SSC: start 47408, stop 48055; CP: yes; SCS: Both called start at 47408; ST: SS; Blast Start: matches Tedro_61 Query 1 to Subject 1 98% 1e-121; Gap: 167; LO: no; RBS: -2.268, 2.786, 11, -3.025, yes; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/ Tedro_61, OQ938591/98% 1e-121; SIF-HHPred: NKF, no matches with a probability above 90%; SIF-Syn: NKF
Notes: This start is most conserved and there is no coding potential to support the one earlier start (with codon TTG):
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Also, this start has the best RBS values:
[image: ]
Again, gaps in this region is conserved in other EF phages:
[image: ]


Gene 61 – Gene 62 in PhagesDB
SSC: start 48106, stop 48714; CP: yes; SCS: Both called start at 48106; ST: SS; Blast Start: matches Rachella_62 Query 1 to Subject 1 98% 1e-111; Gap: 50; LO: yes; RBS: -1.748, 3.033, 10, -2.443, yes; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/ Rachella_62, MK737941/98% 1e-111; SIF-HHPred: NKF, no matches with a probability above 90%; SIF-Syn: NKF
Notes: Nothing ambiguous about this!!

Gene 62 – Gene 63 in PhagesDB
SSC: start 48795, stop 49109; CP: yes; SCS: Both called start at 48795; ST: NI; Blast Start: matches Alakazam_51 Query 22 to Subject 10 80% 1e-28; Gap: 80; LO: yes; RBS: -2.268, 2.786, 9, -3.043, yes; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/ Alakazam_51, MT024862/80% 1e-28; SIF-HHPred: NKF, one matches with a probability of 91% for alpha folded protein; SIF-Syn: NA; this gene is not found in other EF phages
Notes: There is a large gap, but no coding potential in it based on GeneMark output:
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This start also yields the longest ORF with the best RBS values. 
This gene is only found in 3 other phages, none of which are in EF. There are no great matches for start, but there are so few other phages. Also, Poultress doesn’t have the most annotated start for this gene. 
For function, there was one hit for 91% in HHpred, but it was for an alpha-folded protein:
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There was no indication of a membrane protein from the DeepTMHMM run:
[image: ]

Gene 63 – Gene 64 in PhagesDB
SSC: start 49109, stop 49456; CP: yes; SCS: Both called start at 49109; ST: SS; Blast Start: matches Tedro_64 Query 1 to Subject 1 93% 3e-61; Gap: overlap of 1; LO: NA; RBS: -3.428, 2.233, 16, -5.224, no; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/ Tedro_64, OQ938591/93% 3e-61; SIF-HHPred: NKF, one partial matche with a probability of 94% for transcription factor E/IIe-alpha; SIF-Syn: NKF
Notes: All evidence suggests NKF, though there was one 94% probability for a transcription factor in HHPred:
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There were no hits for a membrane protein in DeepTMHMM:
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Gene 64 – Gene 65 in PhagesDB
SSC: start 49548, stop 49709; CP: yes; SCS: Both called start at 49548; ST: SS; Blast Start: matches Tedro_65 Query 1 to Subject 1 100% 4e-22; Gap: 91; LO: yes; RBS: -2.268, 2.786, 10, -2.963, yes, this is the only start; F: membrane protein; SIF-BLAST: NKF/PhageDB BLAST/ Tedro_65, OQ938591/100% 4e-22; SIF-HHPred: NKF, one matche with a probability above 90% for function unknown; SIF-Syn: NKF
Notes: There is a large gap, but this is the only start for this gene and it is the most annotated. There is no coding potential for anything else in the GeneMark output:
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For function, all evidence from BLAST and HHpred suggests NKF, BUT the DeepTMHMM data suggests this is a small membrane protein:
[image: ]
Based on the new guidelines in the Function List, I’m calling this a membrane protein!

Gene 65 – gene 66 in PhagesDB
SSC: start 49706, stop 50002; CP: yes; SCS: Both called start at 49706; ST: SS; Blast Start: matches Tedro_66 Query 1 to Subject 1 100% 1e-51; Gap: overlap of 4; LO: NA; RBS: -1.748, 3.033, 9, -2.523, yes; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/ Tedro_66, OQ938591/100% 1e-51; SIF-HHPred: NKF, no matches with a probability above 90%; SIF-Syn: NKF
Notes: Nothing ambiguous!

Gene 66 – Gene 67 in PhagesDB
SSC: start 50002, stop 50394; CP: yes; SCS: Both called start at 50002; ST: SS; Blast Start: matches Karate_66 Query 1 to Subject 1 100% 1e-73; Gap: overlap of 1; LO: NA; RBS: -3.061, 2.408, 12, -3.897, yes; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/ Karate_66, MT522001/100% 1e-73; SIF-HHPred: NKF, no matches with a probability above 90%; SIF-Syn: NKF
Notes: Nothing ambiguous!

Gene 67 – Gene 68 in PhagesDB
SSC: start 50394, stop 50594; CP: yes; SCS: Both called start at 503945; ST: SS; Blast Start: matches Karate_67 Query 1 to Subject 1 96% 2e-31; Gap: overlap of 1; LO: NA; RBS: -1.748, 3.033, 13, -2.794, yes; F: membrane protein; SIF-BLAST: NKF/PhageDB BLAST/ Karate_67, MT522001/96% 2e-31; SIF-HHPred: NKF, no matches with a probability above 90%; SIF-Syn: NKF
Notes: All evidence suggests NKF except the DeepTMHMM data:
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Gene 68 – Gene 69 in PhagesDB
SSC: start 50594, stop 50716; CP: yes; SCS: Both called start at 50594; ST: SS; Blast Start: matches Tedro_69 Query 1 to Subject 1 97% 3e-19; Gap: overlap of 1; LO: NA; RBS: -2.549, 2.652, 13, -3.595, yes; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/Tedro_69, OQ938591/97% 3e-19; SIF-HHPred: NKF, no matches with a probability above 90%; SIF-Syn: NKF
Notes: Nothing ambiguous!

Gene 69 – Gene 70 in PhagesDB
SSC: start 50716, stop 51120; CP: yes; SCS: Both called start at 50716; ST: SS; Blast Start: matches Tedro_70 Query 1 to Subject 1 100% 2e-76; Gap: overlap of 1; LO: NA; RBS: -2.955, 2.458, 12, -3.791, no; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/ Tedro_70, OQ938591/100% 2e-76; SIF-HHPred: NKF, no matches with a probability above 90%; SIF-Syn: NKF
Notes: Nothing ambiguous!

Gene 70 – Gene 71 in PhagesDB
SSC: start 51122, stop 51865; CP: yes; SCS: Both called start at 51122; ST: SS; Blast Start: matches Karate_70 Query 1 to Subject 1 88% 1e-124; Gap: 1; LO: NA; RBS: -1.888, 2.967, 9, -2.662, yes; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/ Karate_70, MT522001/94%/88% 1e-124; SIF-HHPred: NKF, no matches with a probability above 90%; SIF-Syn: NKF
Notes: Nothing ambiguous!

Gene 71 – Gene 72 in PhagesDB
SSC: start 51862, stop 52242; CP: yes; SCS: Both called start at 51862; ST: SS; Blast Start: matches Rachella_72 Query 1 to Subject 1 99% 2e-63; Gap: overlap of 4; LO: NA; RBS: -2.976, 2.449, 9, -3.751, no; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/ Rachella_72, MK737941/99% 2e-63; SIF-HHPred: NKF, no matches with a probability above 90%; SIF-Syn: NKF
Notes: Nothing ambiguous!

Gene 72 – Gene 73 in PhagesDB
SSC: start 52242, stop 52952; CP: yes; SCS: Both called start at 52242; ST: SS; Blast Start: matches Rachella_73 Query 1 to Subject 1 98% 1e-138; Gap: overlap of 1; LO: NA; RBS: -3.952, 1.984, 9, -4.726, no; F: RuvC-like resolvase; SIF-BLAST: RuvC-like resolvase /PhageDB BLAST/ Rachella_73, MK737941/98% 1e-138; SIF-HHPred: RuvC-like resolvase, several matches with a probability above 90%; SIF-Syn: NKF
Notes: All evidence suggests RuvC-like resolvase:
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Gene 73 – Gene 74 in PhagesDB
SSC: start 52949, stop 53233; CP: yes; SCS: Both called start at 52949; ST: SS; Blast Start: matches Hager_76 Query 1 to Subject 1 92% 2e-49; Gap: overlap of 4; LO: no; RBS: -2.071, 2.880, 15, -3.673, yes; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/ Hager_76, OP580517/92% 2e-49; SIF-HHPred: NKF, no matches with a probability above 90%; SIF-Syn: NKF
Notes: nothing ambiguous about this gene!

Gene 74 – Gene 75 in PhagesDB
SSC: start 53233, stop 53610; CP: yes; SCS: Both called start at 53233; ST: SS; Blast Start: matches Hiddenleaf_76 Query 1 to Subject 1 95% 3e-72; Gap: overlap of 1; LO: NA; RBS: -1.582, 3.113, 12, -2.417, no; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/ Hiddenleaf_76, MN497954/95% 3e-72; SIF-HHPred: NKF, no matches with a probability above 90%; SIF-Syn: NKF
Notes: There are only two possible starts in this phamily, and 53233 is not the most annotated. However, the most annotated is annotated 53% of the time, while out start is annotated 74% of the time. Not much difference. 
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Gene 75 – Gene 76 in PhagesDB
SSC: start 53607, stop 53795; CP: yes; SCS: Both called start at 53607; ST: SS; Blast Start: matches Tedro_76 Query 1 to Subject 1 96% 4e-33; Gap: overlap of 4; LO: NA; RBS: -3.699, 2.104, 11, -4.456, no; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/ Tedro_76, OQ938951/96% 4e-33; SIF-HHPred: NKF, a few partial matches with a probability above 90%, but for NKF or proteins not found in phages; SIF-Syn: NKF
Notes: There were some HPPred hits for proteins, but they were varied. The top hit was for unknown function, then several for proteins found in eukaryotes. Those in bacteria or archaea were varied. Given the BLAST data all support NKF, I don’t think any of the partial HHPred hits are compelling enough to call this anything but NKF.
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Gene 76 – Gene 77 in PhagesDB changed start from 53753 to 53783 on 2.16.24!
SSC: start 53783, stop 53998; CP: yes; SCS: Glimmer called start at 53753, went with more conserved GeneMark start of 53783; ST: SS; Blast Start: matches Tedro_77 Query 1 to Subject 1 98% 4e-36; Gap: overlap of 13; LO: NA; RBS: -3.584, 2.159, 9, -4.358, no; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/ Tedro_77, OQ938951/98% 4e-36; SIF-HHPred: NKF, no matches with a probability above 90%; SIF-Syn: NKF
Notes: Changed start from 53753 to 53783 on 2/16/24! The Glimmer start of 53753 was not the most conserved in Starterator and it yielded a 43 BP overlap, whereas the GeneMark start of 53783 was more conserved and yielded a shorter overlap of only 13 BP. 

Gene 77 – Gene 78 in PhagesDB
SSC: start 54031, stop 54165; CP: not in GeneMark output, only called by Glimmer; SCS: Only Glimmer called start at 54031, not called by GeneMark; ST: SS; Blast Start: matches Tedro_78 Query 1 to Subject 1 100% 2e-23; Gap: 32; LO: yes; RBS: -3.810, 2.051, 13, -4.856, yes; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/ Tedro_78, OQ938951/100% 2e-23; SIF-HHPred: NKF, several partial matches with a probability above 90%, but for Alpha-aminoadipate carrier protein lysW, or DNA-directed RNA polymerase I subunit; SIF-Syn: NKF
Notes: This gene was only called by Glimmer, but there are 9 other phages that call this gene:
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For function, both NCBI and PhagesDB BLAST support NKF. This gene is only 44 amino acids in length. There are several HHPred hits, however. Several are for Alpha-aminoadipate carrier protein lysW, or DNA-directed RNA polymerase I subunit. The first is not on the Function List, and for the second, this should be called a DNA binding protein:
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I BLASTed the example phage here, Nerujay_52 and there are many more BLAST hits to this gene than what we have and it is a much longer gene:
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The HHPred hits are also different:
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I’m inclined to go with NKF here, simply because it is such a small gene that very few phages have called. 

Gene 78 – Gene 79 in PhagesDB
SSC: start 54167, stop 54565; CP: yes; SCS: Both called start at 54167; ST: SS; Blast Start: matches Rie18_79 Query 1 to Subject 1 88% 2e-66; Gap: 1; LO: yes; RBS: -1.748, 3.033, 11, -2.505, no; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/ Tedro_76, MT522003/96% 4e-33; SIF-HHPred: NKF, a few partial matches with a probability above 90%, but for NKF or proteins not found in phages; SIF-Syn: NKF
Notes: Nothing ambiguous!

Gene 79 – Gene 80 in PhagesDB
SSC: start 54562, stop 54702; CP: yes; SCS: Both called start at 54562; ST: SS; Blast Start: matches Rie18_80 Query 1 to Subject 1 100% 1e-19; Gap: overlap of 4; LO: NA; RBS: -1.748, 3.033, 15, -3.350, yes; F: membrane protein; SIF-BLAST: NKF/PhageDB BLAST/ Rie18_80, MT522003/100% 1e-19; SIF-HHPred: membrane protein, several matches with a probability above 90; SIF-Syn: NKF
Notes: BLAST and Phamerator suggest NKF, but the HHpred hits are for membrane proteins or membrane domains:
[image: ][image: ]
Also, the DeepTMHMM output strongly suggests membrane protein:
[image: ]

Gene 80 – Gene 81 in PhagesDB
SSC: start 54704, stop 55555; CP: yes; SCS: Both called start at 54704; ST: SS; Blast Start: matches Cybele_82 Query 1 to Subject 1 80% 1e-135; Gap: overlap of 1; LO: yes; RBS: -1.748, 3.033, 11, -2.505, yes; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/ Cybele_82, OK040788/80% 1e-135; SIF-HHPred: NKF, nofew matches with a probability above 90%; SIF-Syn: NKF
Notes: Nothing ambiguous!

Gene 81 – Gene 82 in PhagesDB
SSC: start 55557, stop 56036; CP: yes; SCS: Both called start at 55557; ST: SS; Blast Start: matches Neptune_82 Query 1 to Subject 1 100% 2e-90; Gap: 1; LO: NA; RBS: -4.786, 1.587, 11, -5.543, no; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/ Neptune_82, OK318957/100% 2e-90; SIF-HHPred: NKF, a few partial matches with a probability above 90%, but for NKF or proteins not found in phages; SIF-Syn: NKF
Notes: Nothing ambiguous!

Gene 82 – Gene 83 in PhagesDB Reverse gene!
SSC: start 56564, stop 56262; CP: NA; SCS: Only Glimmer called this gene – not called by GeneMark; ST: orpham; Blast Start: matches NA - orpham; Gap: last gene in genome; LO: yes; RBS: -35.082, 1.446, 56552, -5.918, yes; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/ orpham; SIF-HHPred: NKF, no matches with a probability above 90%; SIF-Syn: NKF - orpham

Notes: This gene was only called by Glimmer, not GeneMark. There is no hint of coding potential in either GeneMark output:
[image: ]
This gene is an orpham, with no other NCBI or PhagesDB BLAST hits:
[image: ]
[image: ]
[image: ]
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There are no good HHPred hits, either:
[image: ]
Given the lack of data other than the Glimmer output to suggest this is a gene, I’m going to remove it. We can see what the rest of the class thinks…
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PhunaPhoke_37, function unknown, 112 199 2e-s1
Pharpay_Draft.37, function unknown, 112 199 2e-51
Overtledge_Drat_33, function unknown, 112 199 2e-51
Neptune_37, function unknown, 112 199 2e-s1
NarutoRun_37, function unknown, 112 199 2e-s1
Krampus_37, function unknown, 112 199 2e-51
Kate_37, function unknoun, 112 199 2e-s1
Cybele_37, function unknown, 112 199 2e-s1
CoolCovkie Draft_a2, function unknown, 112 199 2e-s1
Annaserena_37, function unknown, 112 199 2e-s1
Anakin_37, function unknown, 112 199 2e-s1
Gilda_37, function unknown, 112 197 ee-s1
Haunter_37, function unknoun, 112 1% 1e-s0
MortySwith Draft_36, function unknown, 113 195 4e-s0
Morrigan_26, function unknown, 112 192 3e-a9
JingleBells Draft_36, function unknoun, 113 187 se-4s
IDauG_36, function unknoun, 113 187 se-ss
Hiddenleaf_36, function unknown, 113 187 se-ss
FreddieHg 36, function unknoun, 113 187 se-48
Erudite_38, function unknown, 113 187 se-ss
Dauntless Draft_37, function unknown, 113 187 se-ss
DannyDe_35, function unknown, 113 187 se-48
Chivey_36, function unknown, 113 187 se-48
Aesir_36, function unknown, 113 187 se-ss
WillianStrong_24, function unknown, 119 183 1e-45
Lunals_26, function unknown, 112 183 1e-4s
KatChan_26, function unknown, 112 183 1e-4s
Chepli_26, function unknown, 112 18 1e-45
Tinyltiny_39, function unknown, 113 176 2e-a4
Sparcetus_39, function unknown, 113 176 2e-a4
RikSengupta_39, function unknoun, 113 176 2e-44
Kors_Draft_20, function unknown, 113 176 2e-a4
Ajin Draft_40, function unknown, 113 176 2e-a4
Juicer_26, function unknown, 115 162 2e-40
Zayuliv_25, function unknown, 126 158 4e-30
GreenIvy_Draft_26, function unknown, 120 15 4e-39
Fulton_Draft_26, function unknoun, 120 158 4e-30
Zepp_26, function unknoun, 126 158 se-39
Librie_25, function unknown, 126 158 se-39
Captainkex_25, function unknown, 126 158 se-39
Quadzero_25, function unknown, 120 157 se-3
LilTerminator_Draft_26, function unknoun, 126 157 se-3
Hasitha_25, function unknoun, 120 1% 1e-3
Ixel 25, function unknoun, 115 155 3e-3:

3e-37
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B S R Seoe e Covr value | It |Lon | Aosdon
membrane protein [Microbacterium phage Kate] Microbacterium phage Kate 206 206 100% 2066 8839% 112 URP217031
hypothetical protein SEA_KARATE_36 [Microbacterium phage Karate] Microbacterium phage Karate 205 205 100% 7e66 8929% 112 QLF843601
membrane protein [Microbacterium phage Rie18] Microbacterium phage Rie18 204 204 100% 1e-65 8839% 112 QLF845191
membrane protein [Microbacterium phage Hager] Microbacterium phage Hager 204 204 100% 1e65 8839% 112 UYLE53INA
membrane protein [Microbacterium phage Rachella Microbacterium phage Rachella 204 204 100% 1e65 8929% 112 QCQ573991
Microbacterium phage Gida 203 203 100% 3e65 8571% 112 QOCS86%.1
Microbacterium phage Krampus 203 203 100% 3e65 8839% 112 YP_009802627.1
robacterium phage Haunter 200 200 100% 4e64 8661% 112 QPLISO511
robacterium phage Morrigan 197 197 100% 663 83.04% 112 WNM750711
Microbacterium phage Aesir 193 193 100% 361 8230% 113 QNN9B6021
membrane protein [Microbacterium phage Hiddenleaf] Microbacterium phage Hiddenleaf 193 193 100% 361 8230% 113 QGH73987.1
mStrong] Microbacterium phage WilliamStrong 189 189 100% 259 7857% M9 QWS696911
hypothetical protein SEA_CHEPLI_26 [Microbacterium phage Chepli] Microbacterium phage Chepli 188 188 100% 459 8125% 112 QCW222941
hypothetical protein SEA_TINYMINY_39 [Microbacterium phage TinyMiny] Microbacterium phage TinyMiny 182 182 100% 1e56 77.68% 113 UAJ16130.1
hypothetical protein SEA_ZAYULIV_25 [Microbacterium phage Zayuli] Microbacterium phage Zayully 163 163 100% 349 69.64% 120 QOP652221
membrane protein Microbacterium phage Zepp 163 163 100% 349 68.75% 120 QIGSG1141
membrane protein [Microbacterium phage QuadZero] Microbacterium phage QuadZero 162 162 100% 5e49 69.64% 120 QWYB44701
Microbacterium phage Hasitha 162 162 100% 849 68.75% 120 QZDYIISA1
membrane protein [Microbacterium phage Schimmels2?] Microbacterium phage Schimmels22 157 157 96%  TedT 68.52% M7 VINN9GOS1
Microbacterium phage HerculesXL 153 153 96% 245 67.59% 117 LVG338101
membrane protein [Microbacterium phage Juicer] Microbacterium phage Juicer 150 150 100% dedd 7054% 115 QZDIB6IA1
hypothetical protein IXEL_25 [Microbacterium pha Microbacterium phage lxel 146 146 98%  1ed2 6636% 115 QKNB7T261
Microbacterium phage Mercedes 140 140 93% 2040 6381% 110 QKY803241
Microbacterium phage Jemerald 130 130 93% 2036 67.62% 108 WNO272651
membrane protein [Microbacterium phage Milani] Microbacterium phage Milani 121 121 100% 933 5536% 106 WKW54211
hypothetical protein SEA_SUCHA_26 [Microbacterium phage Sucha] Microbacterium phage Sucha 886 886 83% 7e20 4468% 105 QCQS7ATI1
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e LI Show 25 4 Entries Search;
sz HHRR X
75070 HeRR X Aligned ,  Target
Nr Name Probability ©  Evalue ~ Score © S5 cols Length
sssus1  HHPR X
o 1 sanc Accessory protein Csx28; CRISPR- 9291 65 055 o8 92 183
associated protein, ANTIVIRAL PROTEIN;
Goen | 3 3.65A (Prevotella buccae}
EIEES G E3 2 PR0630515  ;LapAdom; Lipopolysaccharide assembly  90.83 42 2533 57 M 66
s e % protein A domain
S08170  HHER X 3 2KWA  T<ellsurface glycoprotein CD4; Protein,  89.74 39 2750 53 3 70
Cell membrane, Disuifide bond,
GEED G £ Glycoprotein, Hostirus interaction,
EIeh Immune re
4 PRO367217  ;UPFOISA; Uncharacterised protein 8547 6 709 43 2 60
family (UPFO154)
5 JMITE  Hemolysin, contains CBS domains; CorB, 1.0 3 713 72 & 326
CNNM, DUF21, magnesium transporter,
membrane protein; HET: UMQ, S04, AT,
1PE;3
6 PFO499518  ;CcmD;Heme exporter proteinD (CcmD)  81.08 2 284 54 m
7 IcFEA Hemolysin; transporter, TRANSPORT 7982 3 28 65 71 170
PROTEIN; HET: OLC, EPE; 2.0 {Thermus
parvatiensis}
8 7038 Leucinerich repeatcontaining protein26;  79.47 1 2799 46 4 34
TRANSPORT PROTEIN; 3.1A {Homo
sapiens}
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Leatay S R Seoe Seme| oo vatae | loam Lon| Aocssion

icrobacterium phage Hiddenleaf 253 253 100% 3e-84 9850% 133 QGH739881

holin [Microbacterium phage Krampus]

icrobacterium phage Krampus 252 252 100% 6e-84 97.74% 133 YP_009802628.1

holin [Microbacterium phage Potty]

olin [Microbacterium phage Haunter]

olin [Microbacterium phage Kate]

olin [Microbacterium phage Rie18]

icrobacterium phage Poty 251 251 100% 2083 96.99% 133 USHA452361

icrobacterium phage Haunter 250 250 100% 3e-83 97.74% 133 QPL15052.1

icrobacterium phage Kate 250 250 100% 5e-83 97.74% 133 URP217041

icrobacterium phage Rie18 244 244 98% 1e-80 95.42% 132 QLF8A5201

membrane protein [Microbacterium phage Karate] Microbacterium phage Karate 224 224 98% 6e73 9466% 132 QLFBA3611

Microbacterium phage Juicer 172 172 75% 2052 84.16% 107 QZD9S6IST

membrane protein [Microbacterium phage Zepp] icrobacterium phage Zepp 145 145 84% de-d2 69.91% 115 QIG5B1151

icrobacterium phage Morrigan 132 132 78%  5e37 67.31% 111 WNM750721

hypothetical protein [Agreia sp_ COWG] Agrei

hypothetical protein [Herbiconiux solani] Herbi

membrane protein [icrobacterium phage KatChan|

cowe 130 130 84% B8e36 6053% 118 WP_202567167.1

solani 128 128 74% de35 6364% 106 WP_0660386451

icrobacterium phage KatChan 127 127 78% T7e35 6538% 111 QZE103151

icrobacterium phage Chepli 127 127 78% T7e35 6538% 111 QCW222951

icrobacterium phage HerculesXL 121 121 79% 2032 65.09% 108 UVG338111

Microbacterium phage Jefe 122 122 90% 2032 5667% 133 WBF791941

holin [Microbacterium phage Quhwah

olin [Microbacterium phage Paschalis]

icrobacterium phage Quhwah 122 122 90% 2032 5667% 133 YP_0098032471

icrobacterium phage Paschalis 122 122 90% 2032 5667% 133 YP_009801892.1

hypothetical protein SEA_PHRANCESCO_46 [Microbacterium phage Phrancesco]  Microbacterium phage Phrancesco 122 122 90% 2032 5667% 133 QXN748381

icrobacterium phage Shotgun 122 122 90% 2032 5667% 133 YP_010751517.1

icrobacterium phage KaiHaiDragon 122 122 90% 2032 5667% 133 YP_009807068.1

Microbacterium phage CrazyRich 120 120 90% 5e32 55.83% 133 UVK58619.1

icrobacterium phage WilliamStrong 120 120 66% 6e32 69.66% 106 QWS696921

< N << NN NN NN <N E< NN N N<N<]

icrobacterium phage NoodlelyBoi 19 19 90% 3e31 56.10% 133 YP_010751700.1
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Poultress_Draft_38, function unknown, 133 250 7e-67
MortySmith Draft_37, function unknown, 133 247 6e-s6
JingleBells_Draft 37, function unknown, 133 247 6e-66
IDauG_37, function unknoun, 133 227 6e-66
Hiddenleaf_37, function unknown, 133 227 6e-66
Freddietg_37, function unknoun, 133 247 6e-66
DannyDe_37, holin, 133 247 6e-66
Crestdrop_Draft_35, function unknown, 133 247 6e-66
Chivey_37, holin, 133 247 6e-66
Aesir_37, holin, 133 227 ee-66
Tedro_38, function unknown, 133 226 1e-65
Rachella_38, function unknown, 133 226 1e-65
PhunaPhoke_38, holin, 133 226 1e-65
Pharpay_Draft_38, function unknown, 133 226 1e-65
Overtledge Drat_39, function unknown, 133 226 1e-65
Neptune_38, function unknown, 133 226 1e-65
NarutoRun_38, holin, 133 226 1e-65
Krampus_33, holin, 133 226 1e-65
Gilda_38, function unknown, 133 226 1e-65
Cybele 38, holin, 133 226 1e-65
CoolCookie Draft_a3, function unknown, 133 226 1e-65
Annaserena_3s, holin, 133 226 1e-65
Anakin_38, holin, 133 226 1e-65
Potty_38, holin, 133 235 3e-65
Kate_38, holin, 133 225 3e-65
Haunter_38, holin, 133 222 465
Rie1s_3, holin, 132 239 2e-63
Karate_37, function unknown, 132 237 se-63
Juicer_27, function unknown, 167 11 4e-a3
Jemerald_27, holin, 107 11 ge-ss
Zepp_27, function unknoun, 115 160 se-40
Zayuliv_26, holin, 115 160 se-40
Quadzerd_26, function unknown, 115 160 se-40
LilTerminator_Draft_27, function unknown, 115 160 se-40
Hasitha_26, function unknown, 115 160 se-40
GreenIvy_Draft_27, function unknown, 115 160 se-40
Fulton_Draft_27, function unknown, 115 160 1e-39
Tinymans_26, function unknoun, 108 137 93
HerculesXL 26, function unknown, 108 137 se-:
WestPi_Draft_25, function unknoun, 108 1 2e-3
Morrigan_27, function unknown, 111 135 3en
Ixel 26, function unknoun, 108 FEEREETEY
Librie_26, function unknown, 167 132 ze-:
CaptainRex 26, function unknown, 107 132 ze-:
Schinmels22_26, function unknoun, 107 1 se-:
Jayden_47, Function unknown, 131 10 se-31
Lunals 27, function unknown, 111 10 1e-3
KatChan_27, function unknown, 111 10 1e-3
Chepli_27, function unknown, 111 130 1e-30
Smarties_54, function unknown, 133 127 1e-29
Ariadne 54, function unknown, 133 127 1e-29
WillianStrong_25, function unknown, 106 126 2e-29
Yeti_Draft_46, function unknown, 133 126 2e-29
Shotgun_45, function unknown, 133 126 2029
Seluyn23_47, function unknown, 133 126 2029
Scumberland 47, function unknown, 133 126 2e-29
Savannah_45, function unknown, 133 126 2e-29
Ramielos_as, function unknown, 133 126 2e-29
Quhuah_23, function unknown, 133 126 2e-29

pulchra 47, function unknown, 133 2

g
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67912 HHPR Show | 25 ¢ Entries Search:

7928485 HHPR
Aligned | Target

3353142 HHPR Nr Hit Name Probability  Evalue ~ Score S5 cols Length

x
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x

4412880 HHPR
1 70Qi Small Terminase subunit; viral 98.41 00000025 6589 7 107 157
genome packaging motor, small
terminase, Pseudomonas phage
PaP3, DNA BINDING PROTEIN, VIR

2 WG small terminase subunit; viral 98.03 0000052 5822 68 108 152
genome packaging motor, small
terminase, Pseudomonas phage
PaP3, DNA BINDING PROTEIN, VIR

3 TUXEF Small terminase; phage small 97.57 000034 5763 5 103 189
Terminase, decamer, oligomer, DNA
BINDING PROTEIN;{Pseudomonas
phage vB_PaeM_E217}

4 320p1 TERMINASE SMALL SUBUNIT; DNA- 96,91 0.0054 4820 52 164
BINDING PROTEIN, DNA PACKAGING
DNA BINDING PROTEIN; 3.0

BACILLUS PHAGE SF6}

5 PFO3592.20 ; Terminase_2; Terminase small 9084 029 aer 17 23
subunit

6  SCOP.d2a09al  a.4.1.17 (A13-132) Phage protein 85.44 15 2744 69 59 120
BC1890 {Bacillus cereus [Taxid: 13961}
CLASS: All alpha proteins, FOLD:
DNA/RNA-bind

7 PF094S0.14 + DUF2019; Domain of unknown 83.94 98 2834 53 40 103
function (DUF2019)

7°F Cloudy





image100.png
v B wyrore X | @ Mai-He X | B Thel ® x | @ TheAc X | & NCEIBe X | @ TheAci x | @ BUSTS. x | @ Theaci X | @ HHpred| X | B TheBos x | [ SEAPH: X sme X % SEAPH. X | @ DIUDe X | +

<

G Gmail

Haunter gene 38 (24212 - 24613 ) | pham 137934

DeepTMHMM.

wzzpu
vz N

@ 67F sy A @ T





image101.png
v B wyrore X | @ Mai-He X | B Thel ® x | @ TheAc X | & NCEIBe X | @ TheAci x | @ BUSTS. x | @ Theaci X | @ HHpred| X | B TheBos x | [ SEAPH: X x % seap x | @ DUDe X |+

<

Hiddenleaf gene 37 (23887 - 24288 ) | pham 137934

DeepTMHMM.

wzzpu
vz N

@ 67F sy A @ T





image102.png
v B o x | @ e x | B Thel © x | @ Theadi x | 3 NGB x | @ TheAd x | @ suasts x | @ TheAci x | @ Hrpred | x | [ Thesas x | [ SeAH: X | © Pramer x | % ssathe x @&

dtubiolib.com/Deep TMHMM x =0 2 ¢

€ c

G Gmeil @ YouTube BY Maps [ SEAPHAGES [ QUBES Nanopore

g Q Search BioLib Docs Explore Results Build
Clear 3. Results Share (7 Download @
Version DeepTMHMM - Predictions
1.0.24 (3/30/2023) S

Predicted topologies can be downloaded in .

Developer

Technical University of -
o —— DeepTMHMM - Most Likely Topology | Type: alpha SP+TM

Outside —
Hembrane — - - -
Cite this application Inside | .
[ 20 40 60 80 100 120

APA  ISO690 BibTeX

DeepTMHMM - Posterior Probabilities
10
Jeppe Hallgren, Konstantinos
D. Tsirigos, Mads D.
Pedersen, José Juan Almagro 08
Armenteros, Paolo Marcatili,

Henrik Niclsen, Anders Krogh > Membrane
and Ole Winther (2022). = 0.6 Inside
DeepTH#M predicts alpha and 2 Outside
beta transmembrane proteins £ os signal
using deep neural networks.
https://doi.org/10.1101/2022
.04.08.457609 02

0.0

Run from script 0 60 80

Python  Terminal Sequence
# pip3 install -U pybiolib You can download the probabilities used to generate this plot here
import biolib
deeptmhmm = biolib.load('DTU/ Predicted Topologies
print(deeptmhmm. c1i(args="--F

, >Unnamed | SP+TH

MNLILASNVLAASNGDQAVATEFNLPPALIIGLIVSTVLPILVGLVTTRVTNSSVKAVVLAALAAVTGLLTELLASINAGTAYDLGNGLVFALTAFLVAVAMHFGLWKPTTVAEKAQDVLVTAKGED
555555555550000000000000000MMHMMMMUMMMMUMMMMIMMMI LT T T TMMMMMUMMMMUMMMMUMIMMIIO00000000000OMMMMMMMMMMMMMMMMMMI T TTT TTTTITITTITITIT

1224PM
H R Type here to search 1°F Sunny [ =





image103.png
MyPoral x| I Mail-Holy x | B TheMet © x | @ TheAdinob X | @ TheAdinob X | @ BLASTSearc X | @ Thectinos X | @ ipredisic x | [ TheBasics x | [ SEAPHAGE X  © Phomeior X @ DTUDeepT! X | + = x

<« c

phamerator.org/phages * =0 2 ¢

G Gmeil @ YouTube BY Maps [ SEAPHAGES [ QUBES Nanopore

Actino_Draft  ~ Home  Domains  GenomeMaps  Holly Nance M Chat Sign Out

inor tail protein DNAhelcase

a0y

P —

130827 (49)  minor tail protein endolysin 135440 (102)

24 25
LI LI

* minor tail protein DNA primaseeicase

2150 62)
i
&

157087 51) 3095 27)

27 72T 23
LUIL LI TILLTLIL T

= hoin

B e-value: 0.000e+0 g |
g 26977128275 (95%) R 3 H
minor il protein 120027 (140 £ endolysin ! ) - ReBL ke DNA recombinase 2112 G5 ONA prmase helicase :
= ..., E =l § B |
w7 ) 170 139 w1013 g w0y ) o3 e 5@
L] =

20T
(IR

23 T 2a T
LI L] [l

[29 [30
LU LU

21 25 T
LI LI LULILL L] il 11

e

2.0 w7 1erm 2 P
-« o o § o
=] [BE £ El: .
ez 12027 40 seoro ) B ssite @ e
|3:

Al DAl 5T
LUIL LI TP T

H P Type here to search

A
LI LI

20T
(IR

77T 24— 25T
LI LI LLIL LTI

P
LI LI

28T
LI LI

29 [30 [31 [33
LULL LU L LU

21 26 T 32
LI LI LU L] 111





image104.png
MyPoral x| R Mail-Holy X | B TheMet © x | @ TheAdinob X | @ TheAdinob X | @ BUASTSearc X | @ TreAdinos X @ Hipreaisic % [H TheBasics? x | B SeAPHAGE X | © Phamerior X | @ DUDeepT X | + =

<« c toolkittuebingen.mpg,de/jobs/2369743 *

G Gmeil @ YouTube BY Maps [ SEAPHAGES [ QUBES Nanopore

Q Vs Hits A SelectAll  Forward  Forward QueryASM  Modelusing selection  Download HHR  Color Seqs  Wrap Seqs

Visualization

D Date Tool

Resubmit Section

162 196
2369743 HHPR x
2241252 HHPR x
DUrGol: _rantdy 3
7565350 HHPR X Prob=09.0% E=2.2E10 PF19474.3;
x pram— DUF6011 ; Family of unknown
sreass e - function (DUF6011)
750370 HHPR X fooreores
9984481 HHPR x
Py
GEEEE SR &3 [ sCirod2ehoa2 2
3791978 HHPR x
. PR
210825 HieR
ST
2226217 HHPR x
Page 10f 5
Hitlist
Show = 25 % Entries Search:
Aligned Target
Nr Name Probability =~ Ewvalue = Score =SS cols Length
@1 Prioa7a3 ; DUF6011 ; Family of unknown 99.02 22e10 7462 12 35 37

function (DUF6011)





image105.png
v B wyRotal x| @ Mal-Holy X | B TheMet ® X | @ TheAdinob X | @ TheAdinob X | @ BLASTSesrc X | @ TheAcinob X | @ Hepreaisi x | [ TheBosist x | [ seAPHAGE X | © Pramewtor X @ DIUDespT X+ = x
< < ok =02

dtubiolib.com/Deep TMHMM

G Gmeil @ YouTube BY Maps [ SEAPHAGES [ QUBES Nanopore

g Q Search BioLib Docs Explore Results Build
Clear 3. Results Share (f  Download @

Version DeepTMHMM - Predictions
1.0.24 (3/30/2023; s

(RETAE) Predicted topologies can be downloaded in .
Developer

Technical University of - .

o —— outside DeepTMHMM - Most Likely Topology | Type: Globular
Membrane

Cite this application Inside

0 25 50 75 10 125 150 175 200
APA  ISO690 BibTeX
- DeepTMHMM - Posterior Probabilities

10

Jeppe Hallgren, Konstantinos
D. Tsirigos, Mads D.

Pedersen, José Juan Almagro 08
Armenteros, Paolo Marcatili,

Henrik Niclsen, Anders Krogh >

and Ole Winther (2022). = 0.6

DeepTHi predicts alpha and 2

beta transmenbrane proteins £o4

using deep neural networks. :

https://doi.org/10.1101/2022

.04.08.457609 02

—— Inside
0.0

Run from script o 25 50 75 100 125 150 175 200
Python  Terminal Sequence

# pip3 install -U pybiolib You can download the probabilities used to generate this plot here

import biolib

deeptmhmm = biolib.load('DTU/ Predicted Topologies

print(deeptmhmm. c1i(args="--F

» >Unnamed | GLOB

MASITCGSCGKTHASVVAVKDCYAGTHVKTVAERYAENPTAQRVIAKSAEKPRGRRPRFEETPQTPLPHFEESPDEQGTPTVVYVPATEPGASTRNKNDQTIPGFYKVDENVYKVTPARTSDRTFAH
IIIITITIIIITIIIITIIIITIITITIIITITII I TIITITIITITIITI T I I T T I T I I T I TIT I TI T I TI T T TITIITITTITITTITITTITITTITITIITIT

H P Type here to search




image106.png
v B wyrotal x | @ Mal-Hol X | B Theh ® X | @ TheAcine X | S NGHIBEst X | @ TeAdine x @ ousTse: X @ TheAdine x | [H TheBesic x | [ SeAPHAC X | © Phamerstc x | @ DIUpesr X | @ Hipredlt X | + =

c

phagesdb.org/blast/results/blast.cgi *

G Gmeil @ YouTube BY Maps [ SEAPHAGES [ QUBES Nanopore

Score €
Sequences producing significant alignments: (bits) Value
Poultress_Draft_40, function unknown, 635 106 0.0
Potty_40, helicase, 635 el e
PhunaPhoke _40, DNA helicase, 635 a1 e
Pharpay_Draft_40, function unknown, 635 a1 e
NarutoRun_40, DNA helicase, 635 a1 e
Kate 41, DA helicase, 635 a1 e
CoolCookie Draft_45, function unknown, 635 a1 e
Annsserens 40, helicase, 635 a1 e
Anakin_40, DNA helicase, 635 el e.e
Rachella_40, helicase, 635 e e
OverHedge Draft_41, function unknown, 635 e e
Neptune 48, helicase, 635 e e
Cybele_40, DNA helicase, 635 e e
Tedro_0, DNA helicase, 635 13 e
Gilda 40, DNA helicase, 635 13 e
Haunter_46, DNA helicase, 635 1237 ee
Kerate_39, DA helicase, 635 13 e
Hiddenleaf_40, DNA helicase, 635 122 ee
FreddicHg 20, DNA helicase, 635 122 ee
Chivey_40, DNA helicase, 635 12 ee
DannyDe_46, DNA helicase, 635 31 ee
Hager_41, DNA helicase, 635 % e
Erudite 39, DNA helicase, 635 % e
Dauntless_Draft_40, function unknown, 635 % e
Aesir_39, helicase, 635 s e
HortySmith Draft_39, function unknown, 635 18 e
0euG_39, helicase, 635 18 e
JingleBells Draft_40, function unknown, 635 18 e
Crestdrop_Draft_41, function unknown, 635 s e.e
Krampus_42, DNA helicase, 635 16 e
Ric18 42, DNA helicase, 635 1 ee
Sparcetus_42, DNA helicase, 644 208 e.0
Kors_Draft_43, function unknown, 644 206 e.0
Ajin_Draft 43, function unknown, 644 205 e.0
RikSengupta 42, DNA helicase, 644 %03 e.0
Tinyhiny 42, DNA helicase, 676 %03 e.0
Wollypog 43, DNA helicase, 642 227 e11s
ShakellBake 70, helicase, 628 212 eus
PHTOUN_70, helicase, 628 212 eus
Lizz 70, helicase, 628 212 eus
Gibson_70, DNA helicase, 628 218 eme
Rooney_70, helicase, 628 209 e-113
Yara_66, DNA helicase, 631 202 em
Wentuorth_70, DNA helicase, 628 208 e1m
Wilkos_Draft_72, function unknoun, 628 2 e-u0
Dryad_74, helicase, 628 o5 e-1e9
Cruella_72, DNA helicase, 641 22 se78
C3p0_72, function unknown, 641 2% 5e78
Kinchi1738 73, DNA helicase, 641 2% 7e-78
Zion_72, DA helicase, 641 2% se78
PotatoChip_72, DNA helicase, 641 2% e-78
PeteyPab_71, DNA helicase, 641 2% e-78
Daruin_73, DNA helicase, 641 22 1077
Stickynote 71, DNA helicase, 641 288 2077
Skysand_75, DNA helicase, 685 28 se77
Lollipopla37_76, DNA helicase, 685 28 8e-77

Ennea_79, DNA helicase, 685

ﬂ P Type here to search





image107.png
v B MR x

€ c

G Gmail @ YouTube

P Type here to search

& M- Ho

R Meps [ SEAPHAGES

x | P TheM ® X

blast.ncbi.nlm.nih.gov/Blast.cgi

<

@ TheActine X £ NCBIBst X

£ QUBES Nanopore

selectall 700 sequences selected

Descri

helicase [Microbacterium phage AnnaSerena]

helicase [Microbacterium phage Rachella]
DNA helicase [Microbacterium phage Gilda]

DNA helicase [Microbacterium phage Tedro]

DNA helicase [Microbacterium phage Haunter]
DNA helicase [Microbacterium phage Karate]

DNA helicase [Microbacterium phage Hiddenleaf]
DNA helicase [Microbacterium phage DannyDe]
DNA helicase [Microbacterium phage Erudite

DNA helicase [Microbacterium phage Hager]
helicase [Microbacterium phage Aesir]

helicase [Microbacterium phage JDawG]

DNA helicase [Microbacterium phage Krampus]
DNA helicase [Microbacterium phage Rie18]

DNA helicase [Microbacterium phage Sparcetus]
DNA helicase [Microbacterium phage RikSengupta]
DNA helicase [Microbacterium phage TinyMiny]
DNA helicase [Arthrobacter phage Wollypog]

DNA helicase [Streptomyces phage Gibson]
helicase [Streptomyces phage Rooney]

DNA helicase [Streptomyces phage Yara]

helicase [Streptomyces phage phiRKBJ0O1]

helicase [Streptomyces phage PHTowN]

DNA helicase [Streptomyces phage Wentworth]

helicase [Streptomyces phage Diyad]

DEAD/DEAH box helicase [Alphaproteobacteria bacterium]
DNA helicase [Corynebacterium phage Kimchi173]

hy

@ The Actin

@ BLasTSe: X | @ TheAcine X

GenPept

Scientific Name.

Microbacterium phage AnnaSerena

Microbacterium phage Rachella

Microbacterium phage Gilda

icrobacterium phage Tedro
Microbacterium phage Haunter

Microbacterium phage Karate

Microbacterium phage Hiddenleaf
Microbacterium phage DannyDe
Microbacterium phage Erudite
Microbacterium phage Hager
Microbacterium phage Aesi
Microbacterium phage JDawG

Microbacterium phage Krampus

Microbacterium phage Rie18

Microbacterium phage Sparcetus

Microbacterium phage RikSengupta

Microbacterium phage TinyMiny
Arthrobacter phage Wollypog
Streptomyces phage Gibson
Streptomyces phage Rooney.
‘Streptomyces phage Yara
Streptomyces phage phiRKBJ001
Streptomyces phage PHTowN
Streptomyces phage Wentworth
‘Streptomyces phage Dryad
Alphaproteobacteria bacterium
Corynebacterium phage Kimchi1738
Corynebacterium phage C3P0

Graphics

B Thesasic: x

Max

Score

1308
1308
1304
1304
1301
1300
1297
1295
1295
1295
1294
1293
1291
1283
909
905
904
a1
406
405
404
401
3%
390
388
298
295
295

seapHA

Distance tree of results

Total | Query

Score | Cover

1306 100%
1306 100%
1304 100%
1304 100%
1301 100%
1300 100%
1297 100%
1295 100%
1295 100%
1295 100%
1294 100%
1293 100%
1291 100%
1283 100%
909 100%
905 100%
904 100%
421 99%
406 99%
405 99%
404 99%
401 99%
399 99%
390 99%
388 99%
298 93%
295 89%

39%

x| © Prament

value

00
00
00
0.0
00
00
00
00
00
00
00
00
00
00
00
00
00

26135

8e-130

26129

8e-129

8e-128
8e-127
1e-123
9e-123
50-88
56-87
1e-86

Per.

Ident

9953%
9937%
9937%
9937%
9921%
99.06%
98.58%
98.43%
98.43%
98.43%
98.58%
98.43%
98.27%
97.48%
6651%
66.20%
66.36%
38.94%
38.65%
38.65%
3750%
38.01%
39.06%
38.16%
37.85%
3438%
3521%
3521%

x

@ OrUDeer x | @ HHpred|¢ X

Multiple alignment MSA Viewer

Ac.
Len

Accession

AWY04496 1
QCQ57402.1
Q0C58699.1
WIC90107.1
QPL150541
QLF84363.1
QGH73991.1
QPX61884.1
WNMB9115.1
UYL85334.1
QNN98605.1
WNME8247.1
YP_009802630.1
QLF84522.1
UVF61371.1
WMI33138.1
UAJ16133.1
YP_010648534.1
QAX93016.1
QYwo7327.1
AVP41400.1
QNR520141
QKY79553.1
AVP41509.1
QKY78612.1
MDD2326260.1
YP_010099051.1
YP_009620226.1

64°F Sunny

+

*





image108.png
MyPoral x| @ Mail-Hol X | B TheM ® X | @ TheAdin X | % NCBBast X | @ Teacine x | @ auasTser x | @ Theadine x | [ TheBasic x | [ SeAPHAC X O Pramewt X @ DlUDer X | @) ()Hprec X | + = x

<« c phamerator.org/phages * =0 2

G Gmeil @ YouTube BY Maps [ SEAPHAGES [ QUBES Nanopore

Actino Draft ~ @ Home  Domains  GenomeMaps  Holly Nance M Chat Sign Out

minor tail protein

* minor tail protein Y027 (40 minor tail protein endolysin B DNA primaseeicase

20T 27 Fzz \an
LU LIV LTI PELLTIEL L]

3095 27)

21802)

157087 51)

e-value: 0.000e+0
26977/28275 (95%) helicase

e
21 45)

minor tail protein 130827 (140) endolysin ) R NA helicase ~ Re-like DNA recombinase &108 (26) DNA primasemeiicase

23 T 2a T
LI L] [l

21802)

6T 27 75
LI LI

25 T
LULILL L]

20T
(IR

21
LU LI

&
157067 ) wmeos & P — .
/= [= =] ...
1s5200 325) sa0827 140) aaste (137) E Ts810831)
Al DAl 5T A 20T 21 77T 24— 25T 26 T P 28T
LI LI T LT TP DL LI T LLIL LTI LU LIV T LI

H P Type here to search




image109.png
v B wyRotsl X | @ Mai-Ho X | B Thew

<« c

G Gmail @8 YouTube ¥ Maps.

[ SEA PHAGES

© x | @ Theacin

toolkittuebingen.mpg.de/jobs/2796457

£ QUBES Nanopore

m

D Date

2796487

2369743

2241252

7565350

8194135

7150370

9984481

9470455

3791978

2119825

Tool

HHPR

HHPR

HHPR

HHPR

HHPR

HHPR

HHPR

HHPR

HHPR

HHPR

Page 1 of 5

x

x
x
x
x
x
x
x
x
x
x

2 NGEIBest X | @ TheAdin

Vs s An
Visualization
wg

SelectAll  Forward  Forward QueryA3M  Model using selection  Download HHR  Color Seqs

x | @ ouasTse x | @ Treacine x | [ Thesasic x | [ SeAPHAC X | © Pamersic X | @ DTUDeer X @ HHpred | X

Resubmit Section

105 622

Prob=100.0% E=3.5E-41 7XYG_K ATP-dependent helicase fft3; DNA binding, remodeler;
nucleosome, Fft3-nucleosome complex, DNA BINDING PROTEIN; 5.44 {Drosophila
melanogaster}

BT

TECHR.
B —— ]
B ———

)
B ———
grEImy
e ——
BRIo
BEOCE.

D ——
o —— e ]
TOROE
————

B ———
B ————

BPEK.

FrEER)

B — e
B —— g

S |

F Sunny

10

oM
12024




image8.png
VOB e x (@M x| P The® x | @Theac x | B NEE x | @ TeAc x | @ oSt x | O Prame X | @ Heprec x | @ Theac x | G st x | @ Theac x | @ TheAc X | @ BLAST X @ Hepre X+ =

toolkittuebingen.mpg,de/jobs/6218304 *

€ c

G Gmeil @ YouTube BY Maps [ SEAPHAGES [ QUBES Nanopore
Q Vis  Hits  Aln SelectAll  Forward  Forward QueryA3M  Modelusingselection  Download HHR  Color Seqs  Wrap Seqs

Visualization

D Date Tool
Resubmit Section

6218304 HHPR X 30 0
5647912 HHPR x
7928485 HHPR x
S ——
32 HR X
ST TR
4412880 HHPR x BTLI_D
-
T
— T E—
[

HiStono HNS N,
DUFG074 - Fanilu o

Hitlist
Show | 25 +  Entries Search:
Aligned |  Target
Nr Name Probability ~ Evalue ~ Score 55 cols Length
@1 6zmEC Terminase small subunit; genome 98.12 0000036 5897 75 81 160
packaging, bacteriophage, DNA binding,
VIRAL PROTEIN; 1.4 {Enterobacteria
phage HK97}
2 PROS119.16  ;Terminase 4; Phage terminase, small 975 00008 4752 55 71 108
subunit
3 PFI1691.12  ;DUF3283; Protein of unknown function 5184 180 2162 54 43 8
(DUF3288)
4 snToD RiPP precursor (SonA); alpha-N- 375 230 198 5 a2 75

methyltransferase, borosin, natural
products, TRANSFERASE; HET: SAM; 1.55A

5 1250 PM
@ 57°F Cloudy =) ey M





image110.png
v B wyrotal x | @ MalHol X | B Theh ® X | @ TheAcine X | S NGBIBEst X | @ TeAdine x | @ 8uSTse: X | @ TheAcine x | [H TheBesic x | [ SEAPHAC X | © Phamertc X | @ DIUDesr X @ Hepred|t X+ =

<« c toolkittuebingen.mpg.de/jobs/2796457 *

G Gmeil @ YouTube BY Maps [ SEAPHAGES [ QUBES Nanopore
Q Vis  Hits  Aln SelectAll  Forward  Forward QueryA3M  Modelusingselection  Download HHR  Color Seqs  Wrap Seqs

S — Show | 25 +  Entries Search;

Aligned |  Target

Nr Hit Name Probability ~  Evalue ~ Score ~ ss  cols Length
279487 HHPR

239743 HHPR 1 BEUFQ  Chromatin-remodeling ATPase INOSO; 100 65e52 47679 46 449 1489
Chromatin Remodeler, hexasome, DNA
BINDING PROTEIN, DNA BINDING PROTEIN-

Hydrolase com

2241252 HHPR
7565350 HHPR

104135 HHPR 2 724G Chromatin-remodeling ATPase INOSO; 100 25e51 46699 451 448 1556
chromatin remodeler, transcription,
replication, DNA repair, DNA BINDING

PROTEIN; HET

7150370 HHPR
9984481 HHPR

9470455 HHPR 3 8ASQ.G  Ino80 ATPase; chromatin remodeler, INOSO, 100 18650 45424 466 449 1856
Actin-related protein, DNA binding protein

3791978 HHPR HET: ATP; 3.15A {Thermochaetoides

x
x
x
x
x
x
x
x
x
x

2119825 PR
@ ¢ 7C4H  Transcription regulatory protein SNF2 100 53050 45847 456 456 1703

Page 105 SWI/SNF remodeling, Swi-Snf complex,
hd nucleosome, DNA BINDING PROTEIN; 2.89A
isacc

5 6HTSG  Chromatin-remodeling ATPase INOSO; 100 9150 45143 459 461 1290
Chromatin, Remodeller; Nucleosome, DNA
Binding, Histones, DNA repair, ATPase,
Helicas

6  7VDTA Isoform 2 of Transcription activator BRG; 100 12e45 43037 44 469 1485
complex, DNA BINDING PROTEIN; HET: ADP:
2.8A {Homo sapiens}

7 7NKXW  Chromo domain-containing protein 1 100 57e46 43095 407 457 1468
chromatin remodelling, transcription,
nucleosome, chromatin; HET: ADP; 2.9A
{Sacchar

8 6l8OA  DNArepair protein RADS; DNA binding 100 4845 40047 419 466 952
protein, DNA damage tolerance, Helicase,
Snf2 family: 3.3A {Kluyveromyces lactis NR





image111.png
v B wyrotsl x| @ Mal-Holy X | B TheMet ® X | @ TheAdinob X | @ TheAdinob X | @ BLASTSesrc X | @ TheAcino x | [ Theasist x | R SEAPHAGE: X | © Phamersor X @ DIUDeepT X @) Hepred|Bc X | + = x
< < ok =02

dtubiolib.com/Deep TMHMM

G Gmeil @ YouTube BY Maps [ SEAPHAGES [ QUBES Nanopore

g Q Search BioLib Docs Explore Results Build
Clear 3. Results Share (f  Download @

Version DeepTMHMM - Predictions
1.0.24 (3/30/2023; s

(RETAE) Predicted topologies can be downloaded in .
Developer

;T:‘:::U"Nm“yo' DeepTMHMM - Most Likely Topology | Type: alpha TM

Outside - —,
wentrare [

Cite this application inside

0 20 0 60 80
APA  ISO690 BibTeX
- DeepTMHMM - Posterior Probabilities
10

Jeppe Hallgren, Konstantinos
D. Tsirigos, Mads D.

Pedersen, José Juan Almagro 08
Armenteros, Paolo Marcatili,

Henrik Nielsen, Anders krogh >
and Ole Winther (2022). o6
DeepTH#M predicts alpha and 2
beta transmembrane proteins £ os
using deep neural networks. g
https://doi.org/10.1101/2022
.04.08.457609 02 — Membrane
— nside
— outside
0.0
Run from script 0 20 40 60 80
Python  Terminal Sequence
# pip3 install -U pybiolib You can download the probabilities used to generate this plot here
import. biolib
deeptmhmm = biolib. load("DTU/ Predicted Topologies
print (deeptmhmm. c1i (angs="--t
, >Unnamed | TH

MDDWFWALVVGVL GGATAVGSAWAVDKTKHERHRRPVARPTAL AQTTIDPDRDGQHATRNPDSESHRRKTF SKKRRGGTEAHMSQPRKFH
OOOMMMMMMMMMMIITTTITTITITTITIITITIITITIITIIIITITIITIIIITITIITITIITITIITITIITITIITITIIITIIIT

H P Type here to search




image112.png
v B wyRotal x| @ Mal-Holy X | B TheMet © X | @ TheAdinob X | @ TheAcinob X | @ B x | @ The Act 2 ' Pramerator % @ DIUDespT! X | @) Hipred |Bic x

< <] phameratororg

G Gmail

Gilda gene 41 (27842 - 28114 ) | pham 3752

DeepTMHMM.

3P
avzzs N

@ o4F sy A @ T





image113.png
P et © x | @ TheAdinob x | @ TheAdinob X | @ BUSTSearc X | @ Treactinos x | [ TheBosisr x | [ SeAPHAGE X @ Promewtor X @ DIUDespT X | @ Hipred B X | +

Haunter gene 41 (27234 - 27521) | pham 3752

DeepTMHMM.

oPM
avzze N

@ o4F sy A @ T





image114.png
v B oot X | Mai-Holy X | B TheMer © X | @ TheAcinob X | @ TheAcinob X | @ BLASTSes X | @ TheActinob X | Bl TheBssicst X | [ SEA-PHAGE X Phamerstor X @ DTUDespT X | 0 Hepred B X |+

<

Hiddenleaf gene 41 (27076 - 27348 ) | pham 3752

DeepTMHMM.

6P
avzze N

@ o4F sy A @ T





image115.png
v B wyrotal x | @ MalHol X | B Theh ® X | @ TheAcine X | S NGBIBEst X | @ TheAdine x | @ 8uSTse: X | @ TheAcine x | [H TheBesic x | [ SEAPHAC X | © Phamertc X | @ DIUDesr X @ Hepred|t X+ =

< c toolkit.tuebingen.mpg.de/jobs/4308489 *

G Gmeil @ YouTube BY Maps [ SEAPHAGES [ QUBES Nanopore

Q Vs Hits A SelectAll  Forward  Forward QueryASM  Modelusing selection  Download HHR  Color Seqs  Wrap Seqs

D Date Tool

Visualization

4308483 HHPR Resubmit Section

90
279487 HHPR

DUF6479 _Fani)

2369743 HHPR

2241252 HHPR

7565350 HHPR

8194135 HHPR

7150370 HHPR

[EZIES

9984481 HHPR ‘DUFEo30  Froteln

0470455 HHPR

x
x
x
x
x
x
x
x
x
x

3791978 HHPR

Page 1 of 5

oo

Hitlist
Show | 25 ¢ Entries Search:

Aligned | Target
Nr Name Probability ~  Ewvalue = Score S5 cols Length

1 PF20087.3  ;DUF6479;Family of unknown function 854 " 805 58 8 RE





image116.png
v B R x | @ e x | B Thel © x | @ TheAc x | 3 NGB x | @ TheA x | @ auasts x | @ Theacr x | B Thesas x | [ SeAPH: x | © Phamer: X | @ DIUDe X G Hpes X Gowhe X | + =

<« c toolkittuebingen.mpg.de/jobs/2354067 *

G Gmeil @ YouTube BY Maps [ SEAPHAGES [ QUBES Nanopore

Q Vs Hits A SelectAll  Forward  Forward QueryASM  Modelusing selection  Download HHR  Color Seqs  Wrap Seqs

DUF 4257 Donais

D Date Tool e

———
S
T
2354067 HHPR X
408489 HHPR X
2796487 HHPR X Hitlist
2973 HHPR X
Show | 25 +  Entries Search
241252 HR X
7565350 HHPR X Migned  Target
GEWD W 82 Nr Name Probability ~ Evalue = Score S5 cols Length
FETED  GEER E3 @ ' PFI0I4713  ;CR6.interact; Growtharrestand DNA- 9378 077 a4 71 56 203
damage-inducible proteins-interactin
%81 HHPR X < & 2
protein 1
om0ass  HHPR X
ot 2 ezs9q Growth arrest and DNA damage- 9263 6 248 74 59 198
e inducible proteins-interacting protein
1; Mitochondria, Ribosome, mRNA,
{RNA, Translation
3 70F0q Growth arrest and DNA damage- 9178 2 16 7 55 22
inducible proteins-interacting protein
1; Mitochondria, Ribosome, Biogenesis
GTPase, NSUN4
4 7U0AD Mediator of RNA polymerase I 829 2 38 96 64 31
transcription subunit 2; Divergent
transcription, Mediator, RNA
Polymerase IL PIC, Pre-In
5 SCOP.dlyx3a.  d.203.1.1(A)DsrC, the gammasubunit  80.55 62 N7 34 12

of dissimilatory sulfite reductase
{Allochromatium vinosum [Taxid:
1049} | CLASS

6 PFISI075 HTH_ABP1_N; Fission yeast 7731 95 287 29 48 61





image117.png
MyPoral X | G Mal-HolyNe X | B TheMeter: © X | @ TreActinobac X | S NCBIBastPor X | @ TheAdinobac X | @ BLASTSearchi X | @) Hepred[Bioin X © Phomerstor % [ The Bosicsifur x | [ SEAPHAGESF X | + = x

<« c w =0 a ¢

phamerator.org/phages

G Gmeil @ YouTube BY Maps [ SEAPHAGES [ QUBES Nanopore

Actino Draft ~ @ Home  Domains  GenomeMaps  Holly Nance M Chat Sign Out

‘Gass exonucleaseReca-ike DNA recombinase g ThyXeike tr
B s oy s o o H D) et
2 2
g 45 [ ®
D ] e [ = ] ..J[] Bl | ...

Ea| [20 i T 22T 3T 22 T 25 1 20T . Eca| . 35T Ea| 3
LULL LTI LI T DL LI T L LI LI 1L LULL LIV TP I U_LHHHH 1111
[ —
o minor tail rotein endolysin - - RecBlike exonuciease hefisssolie DNA recombinase DNA primaselheiicase H Thyxi
) & i g
s g g z s
& H = & g
g : : 46 E:E® :
Ea| 201 A 72 73T 24 T 25T [26 [27 zs- 25T B0 T 31 | Eca| . 35 !’ 36 T 37 3
N A e B T N e R A N N N N N N NN NN AN AN

e-value: 0.000e+0

1§70 66y
o0 )

&
157067 51) wmem B 125440 102 17302 a2 aa798 26 26753128434 (94%) - emen 34110
g g s
[4] a7
Ea| 20T 21 77T 24— 25T P 28T g ] Eca| - @5 36T E—
LULL LTI LT TP T LI LTI LLLLILILE LI T LI \’H\HHHHHHHHHHHHHHHuHHHHHH .

H P Type here to search




image118.png
x @ eprediBion x | © Pramerstor x| [l TheBasicsfur x | [ SeapHAGESF x | + =

MyPoral X | G Mal-HolyNe X | B TheMeter: ® X | @ TreActinobac X | S NCBBastPo X | @ TheAdimobac X

c

phagesdb.org/blast/results/blast.cgi *

G Gmeil @ YouTube BY Maps [ SEAPHAGES [ QUBES Nanopore

NarutoRun_43, exonuclease, 384
Krampus_a3, Rec8-like exonuclease/helicase, 384
Kate_44, RecB-like exonuclease/helicase, 384
Gilda_43, Recs-like exonuclease/helicase, 384
Cybele_43, Recs-like exonuclease/helicase, 384
CoolCovkie Draft_as, function unknown, 384
Annaserena_43, Recs-like exonuclease/helicase, 384
Anakin_23, exonuclease, 384

Overtledge Draft_a4, function unknown, 384
Rachella 23, exonuclease, 377

Poultress_Draft_43, function unknown, 375 76 6.0
Hiddenleaf 43, exonuclease, 375 72 e
DannyDe_43, Casé family exonuclease, 375 72 e
Chivey 33, Cas4 family exonuclease, 375 72 e
FreddicHg 43, Casd family exonuclease, 375 m ee
IDauG_42, Case exonuclease, 375 m e.e
Aesir 42, exonuclease, 375 m e.e
Tedro_43, DNA helicase, 368 39 e
Haunter_43, DN helicase, 368 38 e.e
MortySwith Draft_a2, function unknown, 385 77 e
Erudite_a2, exonuclease, 385 7 e
Dauntless Draft_a3, function unknown, 385 7 e
JingleBells Draft 43, function unknoun, 385 7 e
Hager_s4, function unknoun, 368 21 e
Ric15_43, RecB-like exonuclease/helicase, 368 718 e.e
Karate_42, Rec8-like exonuclesse/helicase, 384 718 e
Potty 43, RecB-like exonuclease/helicase, 384 s e
PhunaPhoke_43, Rech-like exonuclease/helicase, 384 s e
Pharpay_Draft 43, function unknoun, 384 s e
Neptune_43, exonuclease, 384 s e

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0
Crestdrop_Draft_44, function unknown, 374 702 e.e
Tinyiiiny 36, Recs-like exonuclease/helicase, 365 535 e-1s2
Sparcetus_45, Recs-like exonuclease/helicase, 365 555 e1s2
Riksengupta_26, Rech-like exonuclease/helicase, 383 555 e1s2
Kors_Draft_27, function unknown, 365 555 e1s2
Ajin Draft_47, function unknown, 365 555 e1s2
Wolljpog 45, Recs-like exonuclease/helicase, 373 318 1e-s6
Yara_62, Cas4 family exonuclease, 331 W 2e-s
Wentiiorth_66, Casa family exonuclease, 332 302 3e-s2
ShakellBake_66, Cass family exonuclease, 332 303 3e-s2
PHTOuN_66, Case family exonuclease, 332 303 3e-s2
Lizz_66, Cass family exonuclease, 332 303 3e-s2
Wilkds_Draft_68, function unknoun, 332 303 4e-m2
Rooney_66, Casé family exonuclease, 332 302 1e-s1
Gibson_66, Casd family exonuclease, 332 302 1e-s1
MacGully_76, Casé exonuclease, 384 288 2077
Pleakley 75, Casd family exonuclease, 396 28 1e-75
Fury_75, Cas4 family exonuclease, 396 28 1e-75
Polyyuki_67, Casé exonuclease, 388 28 2075
Apiary_67, exonuclease, 388 28 2075
Yndexa_67, Casé family exonuclease, 399 280 se-75
Sukkupl_67, Casé family exonuclease, 399 280 se-75
T0yn_65, Cass family exonuclease, 369 229 7075
NadineRae_67, Casa family exonuclease, 399 228 1e7a
Whoselianz_67, Casa family exonuclease, 399 228 2074
Marietta 88, Casa family exonuclease, 399 228 2074
BiPauneto_69, Casd family exonuclease, 399 228 2074
Starstruck 67, Casa family exonuclease, 462 276 4e-74
Outis_67, Casa family exonuclease, 402 276 4e-7a

MerCougar_69, Casd exonuclease, 402 7
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exonuclease [Microbacterium phage Hiddenleaf] obacterium phage Hiddenleaf 782 782 100% 0.0 9973% 375 QGH739941
Casd family exonuclease [Microbacterium phage Fred obacterium phage FreddieHg 781 781 100% 00 99.47% 375 QNJ5S6651
exonuclease Microbacterium phage Aesir] obacterium phage Aesit 780 780 100% 0.0 99.47% 375 QNN9B60S1
DNA helicase [Microbacterium phage Tedro] robacterium phage Tedro 746 746 100% 00 96.00% 368 WIC90110.1
exonuclease Microbacterium phage Erudite] obacterium phage Enudite 745 T45 100% 00 9377% 385 WNMG91181
DNA helicase [Microbacterium phage Haunter] icrobacterium phage Haunter 745 745 100% 00 9573% 368 QPL1SOST1
hypothetical protein SEA_HAGER_44 [Microbacterium phage Hager] obacterium phage Hager 72T 727 100% 0.0 9253% 368 UYLES3ITA
RecB-like exonucleasehelicase [Microbacterium phage Karate] obacterium phage Karate 725 725 100% 0.0 9245% 384 QLF8A3661
RecB-like exonucleasehelicase [Microbacterium phage Rie13] obacterium phage Rie18 725 725 100% 0.0 9227% 368 QLF8A5251
exonuclease [Microbacterium phage Krampus] icrobacterium phage Krampus 721 721 100% 00 91.93% 384 YP_0098026331
exonuclease [Microbacterium phage Rachella] obacterium phage Rachella 707 707 98% 0.0 9178% 377 QCQS74051
RecB-like exonucleasefhelicase [Microbacterium phage TinyMiny] obacterium phage TinyMiny 543 543 98% 00 68.92% 365 UAJIGI3T1
RecB-like exonucleasefhelicase [Microbacterium phage RikSengupta] obacterium phage RikSengupta 543 543 98% 00 68.92% 383 WMI331421
exonuclease [Arthrobacter phage Wollypog] Anthrobacter phage Wollypog 317 317 98% 3e-102 4555% 373 YP_010648537.1
Casd family exonuclease [Streptomyces phage Yara] ‘Streptomyces phage Yara 308 308 97% 2099 46.47% 331 AVPA13961
Casd family exonuclease [Streptomyces phage Wentworth] 302 302 97% 6e97 4578% 332 AVPAI5051
Casd family exonuclease [Streptomyces phage PHTowN] 302 302 97% 1e96 44.69% 332 QKY795491
Casd family exonuclease [Streptomyces phage Gibson] 300 300 97% 5e96 44.41% 332 QAX930121
nuclease [Streptomyces phage phiRKBJOO1] 300 300 97% 8e96 4484% 332 QNR52010.1
Casd family exonuclease [Streptomyces phage Diyad] 293 293 97% 2093 44.02% 332 OKY786081
Casd exonuclease [Rhodococcus phage MacGully] Rhodococcus phage MacGully 288 288 97% 2090 41.88% 384 WNY15130.1
Casd family exonuclease [Nocardia phage NC1] Nocardia phage NC1 281 281 97% 8088 41.48% 389 ORE00951.1
Casd exonuclease [Rhodococcus phage Polyyuki] Rhodococcus phage Polyyuki 281 281 97% 9e88 40.93% 388 WNMGTA511
exonuclease [Gordonia phage Pleakley] Gordonia phage Pleakley 279 279 97% 7e87 39.64% 396 YP_0100974691
Casd exonuclease [Gordonia phage MerCougar] Gordonia phage MerCougar 278 278 97% 2086 4051% 402 WGH22076.1
Casd family exonuclease [Gordonia phage StarStruck] Gordonia phage StarStruck 27 277 97% 3086 40.36% 402 UTN914301
exonuclease [Rhodococcus phage GuyFagieri] Rhodococcus phage GuyFagieri 275 275 97% 8286 40.80% 376 WNMG9969.1
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Sisi_1, terminase small subunit, 151 317 se-s7
Phatniss_1, terminase small subunit, 151 316 1e-s8
Maravists_1, terminase, small subunit, 151 316 1e-s8
Mahavrat_1, terminase small subunit, 151 316 1e-s8
Leperchaun_1, terminase small subunit, 151 316 1e-ss
Ches_1, terminase small subunit, 151 315 2e-8
Whouxphf_1, function unknown, 151 313 78
Wachhund_1, terminase small subunit, 151 315 7e-ss
VRedHorse_1, terminase small subunit, 151 315 7e-ss
Strokeseat_1, terminase small subunit, 151 315 7e-ss
Seabastian_1, terminase small subunit, 151 315 7e-ss
Saal 1, terminase small subunit, 151 315 7e-ss
Ofultron_1, terminase small subunit, 151 315 7e-ss
0chi17_1; terminase small subunit, 151 315 7e-ss
Modragons_1, terminase small subunit, 151 313 7
Mattes 1, terminase small subunit, 151 315 7e-ss
Mandlovu_1, terminase small subunit, 151 315 7e-ss
Llama_1, terminase small subunit, 151 315 7e-ss
Latretium_1, terminase small subunit, 151 315 7e-ss
Tbhubesi_1, function unknown, 151 315 7e-ss
Hlubikazl 1, terminase small subunit, 151 315 7e-ss
Harley 1, terminase small subunit, 151 313 7
Gorge_1, terminase small subunit, 151 313 7
Galactic_1, terminase small subunit, 151 315 7e-ss
Estavel 1, terminase small subunit, 151 315 7e-ss
Eish_1, terminase small subunit, 151 315 7e-ss
Buruell21_1, terminase small subunit, 151 315 7e-ss
Brocalys_1, terminase small subunit, 151 313 7
AlpineSix 1, terminase small subunit, 151 315 7e-ss
Arcusangelus_1, terminase small subunit, 151 313 1e-ss
Yorick 1, terminase small subunit, 151 312 2e-s5
willSterrel 1, terminase small subunit, 151 312 2e-s5
SwagPigglett 1, HNH endonuclease, 151 12 28
Spartacus_1, terminase small subunit, 151 312 2e-s5
Shilan_1, terminase small subunit, 151 312 2e-s5
Scottish_1, terminase small subunit, 151 312 2e-s5
Sassafras_1, terminase small subunit, 151 312 2e-s5
Ruby_1, terminase small subunit, 151 12 28
Rita6_1, terminase small subunit, 151 312 2e-s5
Redgird_1, terminase small subunit, 151 312 2e-s5
Rediance_1, Terminase small subunit, 151 312 2e-s5
Priscilla 1, terminase small subunit, 151 312 2e-s5
Polkals_1, terminase small subunit, 151 312 2e-s5
Poenanya_1, terminase small subunit, 151 12 28
Pippy_1, terminase small subunit, 151 312 2e-s5
PHappiness_1, terminase small subunit, 151 12 28
Paccas_1, Function unknoun, 151 312 2e-s5
Olympiasaint 1, terminase small subunit, 151 312 2e-s5
Oldsen_1, terminase small subunit, 151 312 2e-s5
NormanBulbiedr_1, terminase small subunit, 151 312 2e-s5
Nivrat_1, terminase small subunit, 151 312 2e-s5
Nimbo_1, terminase small subunit, 151 312 2e-s5

Hoonbzam 1, terminase small subunit, 151 2085
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Rachella_45, RecA-like DNA recombinase, 282 S8 e-166
Poultress_Draft_45, function unknown, 282 581 e-66
Potty_45, RecA-Like DNA recombinase, 282 S5 e-156
PhunaPhoke_45, RecA-like DNA recombinase, 252 581 e-66
Pharpay_Draft 45, function unknoun, 282 S5 e-156
Neptune_45, RecA-like DNA recombinase, 282 581 e-66
NarutoRun_45, RecA-like DNA recombinase, 282 581 e-66
Krampus_45, RecA-like recombinase, 252 S5 e-156
Kate_45, RecA-like DNA recombinase, 282 581 e-66
Cybele_45, Rech-like DNA recombinase, 282 581 e-66
CoolCookie Draft_50, function unknown, 282 581 e-66
AnnaSerena 45, RecA-like recombinase, 282 581 e-66
Anakin_45, RecA-like DNA recombinase, 282 551 66
Overtiedge Draft_s5, function unknown, 282 573 e-1s5
Hager_46, Casé Tamily exonuclease, 282 576 o154
Tedro_45, Rech-like DNA recombinase, 281 572 e-1se
Kerate_44, RecA-like DNA recombinase, 281 572 e-1se
Hiddenleaf 45, RecA-like DNA recombinase, 251 572 e-1se
Gilda 45, Rech-like DNA recombinase, 281 572 e-1se
Freddieng 45, RecA-like DA recombinase, 251 578 e-154
Chivey_45, Reca-like DNA recombinase, 251 578 e-154
MortySaith Draft_44, function unknown, 251 573 e-183
JingleBells_Draft_45, function unknoun, 251 573 e183
0auG_a4, RecA-like DNA recombinase, 251 573 e-183
Erudite_44, RecA-like DNA recombinase, 281 573 e-183
Dauntless Draft_45, function unknown, 281 573 e-183
DannyDe_45, RecA-like DNA recombinase, 251 573 e183
Crestdrop_Draft_45, function unknown, 251 573 e183
Aesir_44, Rech-Tike DNA recombinase, 281 573 e-183
Haunter_45, RecA-like DNA recombinase, 281 573 e183
Ricl8_45, RecA-like DNA recombinase, 251 57 e
Tinyliiny 49, Rech-like DNA recombinase, 280 337 2092
Sparcetus_49, RecA-like DNA recombinase, 280 37 e
RikSengupta 49, RecA-like DNA recombinase, 280 337 2092
Ajin_Draft_50, function unknown, 280 37 e
Kors_Draft_50, function unknown, 280 3 e
Rooney_64, Rech-like DNA recombinase, 261 155 1e-47
Gibson_64, Rech-like DNA recombinase, 261 18 1047
Lizz_63, RecA-like DNA recombinase, 260 17 2e-a7
ShakellBake_64, RecA-like DNA recombinase, 260 1 7e-47
PHTOUN_64, RecA-like DNA recombinase, 260 1 7e-47
Wollypog_45, Rech-like DNA recombinase, 274 1sa 2046
Dryad_68, Rech-like DNA recombinase, 262 182 3e-45 =
Wilkos Draft_66, function unknown, 256 1s2 e-ds
Wentuorth_64, RecA-like DNA recombinase, 256 e
Yara_60, RecA-like DNA recombinase, 255 175 se-ss
Tillicus Draft_63, function unknown, 361 12 se-30
DumpTruck_66, RecA-like DNA recombinase, 376 18 se-30
Xenia2 Draft_63, function unknoun, 370 16 se-29
LuckyL2o_64, RecA-like DNA recombinase, 361 15 se-20
Apeppi_Draft_61, function unknoun, 361 16 se-29
Wojtek 63, RecA-like DNA recombinase, 363 15 1e-28

Zany_65, Rech-like DNA recombinase, 356 6e-28
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RecAdlike recombinase [Microbacterium phage Krampus] Microbacterium phage Krampus 588 588 100% 00 10000% 282 YP_009802635 1
Casd family exonuclease [Microbacterium phage Hager] Microbacterium phage Hager 585 585 100% 0.0 98.94% 282 UYL853391
RecAlike DNA recombinase [Microbacterium phage Hiddenleaf Microbacterium phage Hiddenleaf 583 583 100% 00 99.65% 281 QGH73996.1
RecA-like DNA recombinase [Microbacterium phage Aesir] Microbacterium phage Aesit 582 582 100% 0.0 99.29% 281 QNN98610.1
RecA-like DNA recombinase [Microbacterium phage Haunter] Microbacterium phage Haunter 581 581 100% 00 99.29% 281 QPL15059.1
RecA-like DNA recombinase [Microbacterium phage Rie18] Microbacterium phage Rie18 578 578 100% 0.0 9858% 281 QLF84527.1
RecA-like DNA recombinase [Microbacterium phage TinyMiny] Microbacterium phage TinyMiny. 331 331 87% 3110 6411% 280 UAJI61401
RecA-like DNA recombinase [Arthrobacter phage Wollypog] Arthrobacter phage Wollypog 187 187 96%  de-54 4184% 274 YP_010648539 1
RecA-like DNA recombinase [Streptomyces phage phiRKBJ0O1; Streptomyces phage phiRKBJ001 187 187 87%  4e-54 4355% 256 QNR52008.1
RecA-like DNA recombinase [Streptomyces phage PHTowN] Streptomyces phage PHTowN. 185 185 88% 2e-53 3968% 260 QKY795471
RecA-like DNA recombinase [Streptomyces phage Dryad] Streptomyces phage Dryad 183 183 87%  1e-52 39.92% 262 QKY786061
Streptomyces phage Wentworth 183 183 87% 1e-52 4234% 256 AVP41503.1
Streptomyces phage Gibson 179 179 81%  6e-51 4105% 261 QAX93010.1
Streptomyces phage Lizz 178 178 81% 1e50 4061% 260 QYWO76111
RecA-like DNA recombinase [Streptomyces phage Yara] Streptomyces phage Yara 175 175 85%  1e-49 4132% 255 AVP413941
AAAA family ATPase [Gemmatimonadota bacterium] Gemmatimonadota bacterium 155 155 85%  3e-40 3802% 392 MBK8246371.1
TPA: AAA family ATPase [Nitrosomonas sp.] Nitrosomonas sp. 130 130 79% 4e-32 3375% 265 HNJ38166.1
hypothetical protein E6Q34_12105 [Burkholderiaceae bacterium] Burkholderiaceae bacterium 130 130 86% 5e-32 3282% 270 IXI88629.1
RecA-like DNA recombinase [Mycobacterium phage Benzema] Mycobacterium phage Benzema 128 128 91%  6e-31 3309% 286 WQY911741
Sakd-like ssDNA annealing protein [Mycobacterium phage Troll4] Mycobacterium phage Troll4 125 125 91% 4e30 3273% 286 YP_0022414731
RecA-like DNA recombinase [Gordonia phage DumpTruck] Gordonia phage DumpTruck 124 124 82% 7e29 3320% 376 QX0137201
RecA-like DNA recombinase [Gordonia phage LuckyLeo] Gordonia phage LuckyLeo 122 122 82% 4e-28 3373% 361 WPH58012.1
Sakd-like ssDNA annealing protein [Mycobacterium phage Hawkeye] Mycobacterium phage Hawkeye 120 120 93% 6e-28 3121% 288 YP_009035961.1
RecA-like DNA recombinase [Gordonia phage Wojtek] Gordonia phage Wojtek 120 120 74% 1e27 3524% 363 UJQBE3921
RecA-like DNA recombinase [Gordonia phage Genamy16] Gordonia phage Genamy16 18 118 91%  8e27 3105% 356 UVF615891
RecA-like DNA recombinase [Gordonia phage Jalebi] Gordonia phage Jalebi 118 118 82% 1e26 3293% 356 UJQ86758.1
Sakd-like ssDNA annealing protein [Gordonia phage Sadboi] Gordonia phage Sadboi 118 118 82% 1e26 3293% 356 YP_009852719.1
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Proteins that align to the Core ATPase of
RecA but lack alignment to the N- and C-
termini will be called ASCE ATPase

1. Lacks alignment s xseca proten: secombinaion. Racoresitance, N epai: ATPase, N bindingprtei, ONA BINDING PROTEIN:HET: AGS: 254

" (Deinococcus radiodurans) SCOP- 37111, 448.1.1
to N-Terminal Probabliy 9.2%, Exalue 4010, Score-5835, Aned co: 185, Identies 2%, Silr 0016, Templte Nef 105

- ATE binding ste (Walker A) - pyHydrolytic esidue.
domain that q se_pred Heeccettee PRI 1t Akt e m—
precedes the core o concensis 25 " T o o (2s0)

ATPase

2. Has Complete T s tesp seeTseeees L NTTCCEEEEE S CCCIMMITTCCGGGCEEECES S
ATPase with
WalkeI'A, Wa|ker Q ss_pred JEEEE el HHHHHHHHHHHHHRRRhC CCeccCCECeCehhHHHHHHHHHHHHHHKHHCCCCEEEEEEeee

Q StarStruck 82 ENADKPGFPFMVCIDIGTQLQLNIRNOLVRTRVDEGTAKDLDPOKVHLDEYGKEGQRLARYVTLINSLPVNVANTANAN 161 (284)

B, and hydrolytic o cnes e Aoyt 161 (264)

motif T consensus 149 ' vict-ae 211 (268)

. Toeaa i o COMGDS.FGLQARLKSOALRKLTATLSKTGTARIFINQVR 211 (365)
3. Lacks alignment 10 MK HATTTCCEEEEEEEC -
T sacpred CecCECHIINTCCEEEEEecce

to C terminal Hydro

- alssipred ceeCCCCCEEcceecCCcchMBMMNCCEEEEEEEEs-ecCCecceccCctEseEeccccet ccd
domain and Mg++ o scrscruck 162 (VONEEGEQPAPHFHGKGYGANTAKQHHLVGMHYRD VROAKTOKISPRRWEVHGTOONL, (a4
binding tail i e o =
T Consenis 22 ooy et o6y
TSN 212 EXLGMOHPETTTGGRA-——LKFYASHRLOVRKICOPTKYGNAVANTYKIKT- 6y
T sa_doep I HOCSEEEEEEEESCCC---CEEEEEEEE
Taapred PheCCeCCCCeeceCehH-———-HheeeEEEEEEEECCCCeeeCCeccceEEEEEE -
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-CCChhHhneeEE:

CesectE

=2

ececc

T ss_pred ceccccee

Template alignment | Template 30 Structure | PDBe
1XP8_A RecA protein; Recombination, Radioresistance, DNA-repair, ATPase, DNA-binding protein, DNA BINDING PROTEIN; HET: AGS; 25A
{Deinococcus radiodurans} SCOP: ¢.37.1.11, d.48.1.1

Probabiity: 99.27%, E-value: 3.4e-10, Score: 101, Algned cols 174, Identities: 1%, Similart: 0, Template Neff 105

Q ss_pred ccceEEEEECCCCCChhhheecc -CCeEEEECCCCCccchhhe CCCCCEECCCHRHHHHHHHHHHNC

0 Q_sssazes 16 SWRHILLCAGRGRGKTVFFGTGS PRVLFLTTOKEGTLSAMHH- -~ -GSESKEWPTISHEDLVEAYKYLRDG 51 (252)

Q Consensus 1 §Gmg KT~ a1 (252)

werrsel el el [ leons el e .

T Consensus 7 ~GegGKT 150 (366)

T 1xP8_A 72 [YGPESGGKTTLALAIVAQAQKAGGTCAFIDAEHA - LDPVYARALGVNTDEL LVSQPDNGEQALETH 150 (366)

T s SIS T TCCEEEEESSCC - CCHHHHHHTTCCOGGCEEECCSSHAHHHHHHAHTT

T ss_prea CCCEEEEZECCCCChHHHHHHHHHHHHHCCCEEEEeCcce-cCHAHHHCCCCANNeEEECCCCHHHHHHHHHHHFHC

Q ss_pred (CCeccCecEEEEeChHHHHHHHHHHHHHHHHHNCCCCCCCCCC cchhHHHHHHHHHHHHHHHHCCCCEEEEEEeeEeeeC

Q Q8568209 82 GIEKDGWEWVIIDNISEAEEQAKWGNIAREHAAKPQTVDEFVPTQGNYQRTQNMLLMMTKQFLDLPVNVGFTAWIETNED 161 (282)

Q Consensus 82 viDs1t- ~i~h~ 161 (282)
weel [ owe.s. TR

T Consensus 151 1vviDsl- ~i~ge 215 (366)

T 1xP8_A 151 ATDVVVVDSVAALTPRAET -EGDMGDSLPGLQARLMSQALRKLTAILSKTGTAAIFINQVREKIG 215 (366)

T s ceseseecTTTccesTTC - CCHHHHHHHHHHHHHRHHTTTCCEEEEEEEC

T ss_prea CceseseccnneccH CCCCCCHHHHHHHHHHHHHHHHTNCCEEEEEece

Q ss_pred -cecc ecCCchhHHHHHHHNCCEEEEEEEEEC- -CCCCEEEEEEEecCCCeecceCeh

Q Q8568209 162 -NSGQEYYAPAIHGQKGATAQMIAGYMNIVGYGEVYED- -DDGTEHRRIHFAHNGPFRGKDRYM 222 (282)

Q Consensus 162 222 (282)

T Consensus 26 265 (366)

T 1PeA 26 255 (365)

T s

T ss_prea cecceceeee

Template alignment | Template 30 Structure | POBe
3HRS_A Protein rech; Alpha and beta proteins (a/b, a+b), ATP-bining, Cytoplasm, DNA damage, DNA recombination, DNA repair, DNA-
binding, Nucleotide-binding: 1.954 (Thermotoga maritima}

Probabiliy: 99.26%, Evalue: 4910, Score: 99,71, Aligned colsi 178,  denties: 11%,  Similariy; 0,031, Terplate Neff: 102

CCCCCEERCCCHHHHHHHHHHHHRC
GSESKEWPINSWEDLVEAYKYLRDG 51
£

Q s5_pred ceceEEEEECCCCCCRhhheecct cceeEEECCCCCecchhne
Q 8568209 18 SVYRHALLCAGPGFGKTVFFGTGG PKVLFLTTOKEGTLSAAMH
14~GugeGKT~ 1-
|+l L 5 ..

Q Consensus 1

x | B Howto: X
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o oo T 1 PF13479.10 ; AAA_24; AAA domain 99.74 3le1s 11904 216 193 194
2 SCOP.d2zijal  c37.1.11(AS5-270) automated %3 24e10 9646 144 180 266

matches {Mycobacterium smegmatis

ases20s  HHPR X [Taxid: 2461961} | CLASS: Alpha and
beta proteins (a/b),

350746 HHPR X

e 3 SCOP.dixpBal  c37.1.11(A15-282) Rech protein, 993 14e10 9822 13 181 268
ATPase-domain {Deinococcus

235067 HHPR X radiodurans [Taxid: 12991} | CLASS:
Alpha and beta protein

408489 HHPR X

a3 4 0492 Rad51C; RADS1C recombinase 99.29 11e10 9127 11 159 206
RADS1C recombinase, a RADS1

2973 HHPR X paralog, plays an important role in
DNA repair by homologous rec

241252 HR X

— 5 20w DNA repair and recombination 99.27 68e10 9051 152 167 220
protein radB; Rad, filament

siom3s MR X formation, homologous
recombination, ATPase domain,

peoslcts hypertherm

6 20R3B UPF0273 protein PH0284; RecA 99.27 1210 9726 11 170 247
superfamily ATPase, Hexamer,
Structural Genomics, NPPSFA,
National Project on Protein Struc

7 3058 Recombination and repair protein; 99.27 2810 10029 135 181 333
storage dimer, inactive conformation,
Rec like core domain, ATP-binding,
DNA damage,

8 XPBA RecA protein; Recombination, 99.27 34e10 101 142 174 366
Radioresistance, DNA-repair, ATPase,
DNA-binding protein, DNA BINDING
PROTEIN; HET: AGS; 2.

9 3HRBA Protein recA; Alpha and beta proteins  99.26 49e10 9971 149 178 356
(a/b, a+b), ATP-binding, Cytoplasm,
DNA damage, DNA recombination,
DNA reoait DNA
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Score
Sequences producing significant alignments: (bits) Value
Poultress_Draft_4s, function unknown, 344 &85 6.0
Rachella 26, function unknown, 344 83 6.0
Pharpay_Draft_46, function unknoun, 344 @ e
Neptune_4s, function unknoun, 344 83 6.0
NarutoRun_46, function unknown, 344 83 6.0
Kate_47, Function unknoun, 344 83 6.0
Gilda 46, function unknoun, 344 83 6.0
Cybele 45, function unknoun, 344 83 6.0
Annaserena_46, function unknown, 344 83 6.0
Anakin_26, function unknoun, 344 83 6.0
Overtledge Draft_47, function unknown, 344 @ e
Potty_46, function unknown, 343 a5 e
PhunaPhoke_46, function unknown, 343 &5 e
CoolCookie Draft_51, function unknown, 343 &5 e
Krampus_ag, function unknown, 345 a1 e
Karate_45, function unknown, 344 69 6.0
FreddisHg 46, function unknoun, 345 3 e.e
Haunter_45, function unknoun, 344 2 6.0
Hiddenleaf 46, function unknown, 347 62 6.0
Chivey_46, function unknown, 347 2 e.e
Tedro_26, function unknoun, 346 &7 6.0
MortySmith Draft_a5, function unknown, 343 &7 e
IDauG_ss, Function unknoun, 343 &7 e.e
Erudite_a5, function unknown, 343 &7 e.e
Dauntless_Draft_a6, function unknown, 343 &7 e.e
Crestdrop_Draft_47, function unknown, 343 &7 e
Aesir_as, function unknoun, 343 &7 e
DannyDe_45, function unknown, 343 &5 e
JingleBells Draft 46, function unknoun, 342 s e
Hager_47, function unknoun, 342 b5 6.0
Ric15_46, function unknoun, 346 2 6.0
Sparcatus_se, function unknown, 341 320 4e-o3
RikSengupta_50, function unknoun, 341 330 4e-93
Tinylliny_S6, function unknown, 341 338 se-s3
Ajin_Draft_51, function unknown, 341 338 1e-:
Kors_Draft 51, function unknown, 345 337 2e-:
Wollypog_43, function unknown, 327 139 1e-35
WillianStrong_34, function unknown, 285 100 9e-21
Chepli 35, function unknoun, 284 o4 ge-1s
GardenB_35, function unknown, 279 T2 ee-1o
Raccoon_35, function unknown, 287 JEERNESY]
Morrigan 35, function unknown, 283 D3 se-1s
Leafus_35, function unknown, 287 JEERNESY]
Hamlet 35, function unknown, 287 JEERNESY]
Etna_35, function unknoun, 287 JEERNESY]
Stormbreakers_35, function unknown, 286 2 1e-1s
Kinglulien Draft 35, function unknoun, 286 D2 1e-18
FarmerDoug_Draft_35, function unknoun, 282 D2 1e-18
Lunals_35, function unknown, 286 T2 2e-18
KatChan_35, function unknown, 286 T2 2e-18
Endor_36, function unknoun, 284 D1 ze-1s
HonChoix_34, function unknown, 284 D1 4e-1s
Papafritta_35, function unknoun, 283 T se-1s

Herculesxl_34, function unknown, 287 50
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hypothetical protein SEA_POTTY_46 [Microbacterium phage Potty]
hypothetical protein HOT40_gp46 [Microbacterium phage Krampus]

hypothetical protein SEA_KARATE_45 [Microbacterium phage Karate]
hypothetical protein SEA_FREDDIEHG_46 [Microbacterium phage FreddieHg]
hypothetical protein SEA_HIDDENLEAF_46 [Microbacterium phage Hiddenleaf]
hypothetical protein SEA_HAUNTER 46

otein SEA_TEDRO_46 [Microbacterium phage Tedro]

hypothetical protein SEA_AESIR_45 [Microbacterium phage Aesir]

robacterium phage Haunter]

hypothetical

hypothetical protein SEA_DANNYDE_46 [Microbacterium phage DannyDe]
hypothetical protein SEA_HAGER_47 [Microbacterium phage Hager]

otein SEA_RIE18_46 [Microbacterium phage Rie18]
hypothetical protein SEA_RIKSENGUPTA_50 [Microbacterium phage RikSengupta]

hypothetical

hypothetical protein SEA_SPARCETUS_50 [Microbacterium phage Sparcetus]
hypothetical protein SEA_TINYMINY_50

icrobacterium phage TinyMiny]
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9831055 HHPR X Nr Name Probability ~  Evalue = Score s cols Length
B GER £3 1 PFOS037.17  ;DUF669; Protein of unknown function  99.66 59e15 1258 137 11 130
3450746 HHPR X i
6689794 HHPR X 2 scotr Serine/threonine-protein kinase RIO2; 9689 0.003 6545 46 79 25
ribosomal assembly state, RIBOSOME;
i 2.7A {Saccharomyces cerevisiae}
4308489 HHPR X
3 PR214881 ; YGbF_HeH ; YqbF, HeH motif 96.56 0014 277 47 35 39
2796487 HHPR X
= o 4 URA THYROID AUTOANTIGEN; DNA repair 9642 0044 5013 81 & 151
protein, Protein-DNA interaction, Ku70,
281252 HHPR X solution structure, DNA BINDING
PROTEIN; NMR {Ho
7565350 HHPR X
Page 1 of 5 5 svacd Nucleolar GTP-binding protein 2 95.7 0019 6433 29 83 627
- biogenesis, pre-605, 55 RNP,
RIBOSOME; HET: A2M, OMU, OMC, GTP,
OMG;{Thermochaetoides t
6 TXNTW Chromatin elongation factor SPTS 95.65 0023 6678 34 88 91
chromatin, nucleosome,
TRANSCRIPTION; HET: ZN; 3.1A
{Komagataella phaffii}
7 3FS3A Nucleosome assembly protein 1, 95.55 0022 5056 25 54 359
putative; plasmodium falciparum,
nucleosome assembly protein, protein
localization, histo
8 6LQPAS U3 small nucleolar RNA-associated 95.34 0026 6199 24 55 643
protein 5; ribosome assembly, 905 to
pre-405 transition, cryo-EM, Dhr1
RIBOSOME; HET:
9 2HQA Hypothetical protein yqbF; two- 95.16 0088 469 46 a2 m

H A Type here to search 65°F Partly sunny




image134.png
v B wyRota X | @ MalHol X | B Theh ® X | @ TheAcine X | S NGBIBEst X | @ TheAdine X | @ 8USTse: X | @ TheAdine X | @ Hipredlt x | © Pramestc x | [ Thesasic x | [ SEAPHAC X @ DIUDes X+ =

dtubiolib.com/Deep TMHMM x =4 0O 2

€ > C

G Gmeil @ YouTube BY Maps [ SEAPHAGES [ QUBES Nanopore

\! Q Search BioLib Docs Explore Results Build

© Technical University of Denmark > [E] DeepTMHMM

Clear 3. Results Share (f  Download @
Version DeepTMHMM - Predictions
1.0.24 (3/30/2023; s
(RETAE) Predicted topologies can be downloaded in .gff3 format and .3line format
Developer
Technical University of - .
E Denmark outside DeepTMHMM - Most Likely Topology | Type: Globular
Membrane
Cite this application Inside
0 50 00 150 200 250 300 350
APA IS0 690 BibTeX
DeepTMHMM - Posterior Probabilities
Jeppe Hallgren, Konstantinos 1o
D. Tsirigos, Mads D.
Pedersen, José Juan Almagro 08
Armenteros, Paolo Marcatili,
Henrik Nielsen, Anders krogh >
and Ole Uinther (2022). Z06
DeepTH#M predicts alpha and 8
beta transmembrane proteins 204
using deep neural networks. &0
https://doi.org/10.1101/2022
.04.08.457609 02
— nside
Run from script 00 50 100 150 200 250 300 350
Python  Terminal Sequence
# pip3 install -U pybiolib You can download the probabilities used to generate this plot here

import biolib

deeptmhmm = biolib.load('DTU; ted Topologies

H R Type here to search F Partly sunny [=i0

1:06PM




image135.png
[ genemarks.Pouttress.pdf - Adobe Acrobat Pro (32-bit)

- X
File Edit View ESign Window Help

Home  Tools ‘genemarks.Poultres... X

w e B8 Q ®®© vz A WO =- B T BLa&DOQ

] ! |

v |
!
1
oo
1

RY
JoRR-AL J

0.5

'
'
'
l
v

DNl @&

o)
]
=]
|
s
&
]
N
o
o
w
R
@
o
o
w
@
]
=]
o
w
@
>
=]
=]
=)

Direct Sequence

H P Type here to search





image136.png
[#) genemarks.Pouttress.pdf - Adobe Acrobat Pro (32-bit) - X
File Edt View ESign Window Help

Home  Tools genemarks Poultres... % [ONY W )

w e 8 Q ®®© vz A WO =- B T BLa&DOQ A (8]
| —_— ) n

> ?g 32000 32400 32800 33200 33600 2

. B

£y

0.5 [ I —— i Il A

B

£

0.0 G

10 32000 32400 32800 33200 33600 =

0

u = ! oy [ e e I (AN %

Complementary Sequence
N
o
[6)]

32000 32400 32800 33200 33600

0.5 ; : B

I L T ) L

H P Type here to search




image137.png
v B wyrotsl x| @ Mal-Holy X | B TheMet ® X | & Phami0ssi X | @ TheAdinob X | @ BLASTSesrc X | @ TheAcinob X | @) Hepred(Bi X O Prameor x [H TheBasics x | [ seAPHAGE x | @ DrupessT X | + = x

€« c phamerator.org/phages b 4 s 4 0 a2

G Gmeil @ YouTube BY Maps [ SEAPHAGES [ QUBES Nanopore

Domains

Actino_Draft ~ ® Genome Maps Holly Nance

Hiddenleaf (EF) ONAetease - z Do poy
5 = g F B
2 ) S0 cxomclease  ReBike DNA recombinase ®106 ) T g s ]
g g
[=] £ =1 Bil...[=2] .. E
suso 102 5 mmumy 120473 (198) a5 @) H )
a7 B 51 53
26 ] 28 o K] Ba ] 35 7 ] 39 140 EXR—] e
HHHHHHHHHHHHHHHHHHHH LLLLIL L LI T LI LUIL LIV LTI LTI VLT LI T

-JDawG (EF) Cast exomsessRectke DN recombse Onaprmase H Toykike ymiaiatesyhese
- g S g -
) ) s o o __§ D oo T e
o .....["] o] - i .. = = |
s . s L s 2 e
[27 28 ] 29 1 30T EZNl 33 ] ECal 351 El [37 El [39 140 EXRNL 4
L e i i e i L i i i
1 e—
Jfarate (EF) _ - [ T ——— Onaprimaseeiase H e i sysse z =
= 3 | § 3 .
819127 2 : 1) DNA helicase g D) CR) 306521 - value: 0,00y oudoreduciase 1275 68, Rakike DNA polymerase Il W
H 5 46 . e 52 54

!’ 36 T 37 Ea| 39— 40 a7 2

| Eca| . 35
LULL LIV TV VLT LI DL PV DI LI T T

25T B0 T 31
LULL LI T

1:14PM
7°F Partly sunny =),

12024




image138.png
v B R x | @ e x | B Thel © x | @ TheAd x | B NGB x | @ TheAd x @ auasTs x @ TheAc X | @ Hepred | x | © Pramer: x | Bl Theses x | { seAPHs x | @ OTUDe X | G dnaresl X |+ =

phagesdb.org/blast/results/blast.cgi *

G Gmeil @ YouTube BY Maps [ SEAPHAGES [ QUBES Nanopore

I

Aesir_46, DNA primase/helicase, 961
JingleBells Draft 47, function unknoun, 961
Tinylliny_51, DNA primase, 956
Sparcetus_51, DNA primase, 956
RikSengupta_51, DNA primase, 956
Kors_Draft_52, function unknoun, 956

Ajin Draft_s2, function unknown, 956
Wollypog 56, DNA primase/helicase, 984

I

Score €
Sequences producing significant alignments: (bits) Value
Rie18_47, DNA primase/helicase, 961 1923 0.0
Rachella_47, DA primase/helicase, 361 1223 e
Poultress_Draft_47, function unknown, 961 12 e
Potty_47, DNA primase/helicase, 961 12 e
PhunaPhoke_47, DNA primase/helicase, 961 12 e
OverHedge_Draft_48, function unknown, 961 12 e
Neptune_47, DNA primase, 961 12 e
NarutoRun_47, DNA primase/helicase, 961 12 e
Krampus_47, DA primase/helicase, 961 12 e
Kate 48, DNA primase/helicase, 961 12 e
Gilda_47, DNA primase/helicase, 961 12 e
Cybele_47, DNA primase, 961 12 e
CoolCookie Draft 52, function unknown, 961 12 e
AnnaSerens_47, DNA primase/helicase, 961 12 e
Anakin_47, DNA primase/helicase, 961 12 e
Pharpay_Draft_47, function unknown, 961 12 e
Karate_26, DNA primase/helicase, 961 120 e
Tedro_47, DNA primase/helicase, 961 PO
Haunter_47, DNA primase/helicase, 961 13 e
Freddicig 47, DNA primase/helicase, 961 215 e
Hiddenleaf 47, DNA primase/helicase, 961 FETR
Chivey_47, DNA primase/helicase, 961 PO
DannyDe_47, DNA primase/helicase, 961 15 e
Crestdrop_Draft_48, function unknown, 961 15 ee
Hager_48, DNA primase/helicase, 961 12 ee
HortySmith Draft_46, function unknown, 961 12 e
0euG_46, DNA primase, 961 12 e
Erudite 46, DNA primase, 961 12 e
Dauntless_Draft_47, function unknown, 961 12 e
0.0
0.0
0.0
0.0
0.0
0.0
0.0
o.
Bruhlloment_78, DNA primase/helicase, 542 57 2e-07
GMAG_51, function unknown, 311 57 seer
JoshKayV_61, DNA primase, 216 D6 ac-e7
First_0061, DNA primase, 161 T6 4c-e7
20ES B2, DNA primase, 161 T6 4c-e7
2ulu62, DNA primase, 210 D6 se-07
Zoka 61, DNA primase, 210 D6 se-07
Yokurt_61, DNA primase, 210 D6 se-07
WunderPhul 61, DNA primase, 218 D6 se-07
Wiks_60, DNA primase, 210 D6 se-07
Tucker_61, DNA primase, 210 D6 se-07
ToneTone 58, DNA primase, 210 D6 se-07
Roksolana_62, DNA primase, 210 D6 se-07
Rifter_61, DNA primase, 210 D6 se-07
Koko_62, DNA primase, 210 D6 se-07
JeFfabunny_61, DNA primase, 161 D6 se-07
Indra_64, DNA primase, 210 D6 se-07

Hexand_61, DNA primase, 210

H R Type here to search W 67°F Partly sunny





image11.png
v B ol x| (& Ml -Holly Nance - Outi. x| [P The Meters Radio -

c

phagesdb.org/blast/results/blast.cgi

G Gmeil @ YouTube BY Maps [ SEAPHAGES [ QUBES Nanopore

>Poultress_Draft_s, function unknown, 108
Length = 108

Score = 219 bits (557), Expect = 2e-57
Identities = 108/108 (100%), Positives = 108/168 (100%)

Query: 6  HDASDGYWRERLSSKKEVEFKVGLHIEDDPSIPASIVSIGTOPETGVTHVLANNFETSNL 65
HIDASDGYHRERLSSKKEVEFKVGLHIEDDPSIPASTVSIGTOPETGVTHVLANNFETSHL.
Sbjct: 1 NDASDGYWRERLSSKKEVEFKVGLHIEDDPSIPASIVSIGTDPETGVTHVLANNFETSNL 60

Query: 66 GARAVAELLAQSEATYASLVRAGEHGRNAAEAGPSRPRFNPQPRGTK 113
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'DNA primase [Microbacterium phage Krampus] Microbacterium phage Kram .. 1998 1998 100% 00  100.00% 961 YP_0098026371
Microbacterium phage Karate 1994 1994 100% 00  99.69% 961 QLF843701
Microbacterium phage Haunter 1993 1993 100% 0.0  99.69% 961 QPL150611
Microbacterium phage Freddi . 1992 1992 100% 00  99.69% 961 QNJS56691
Microbacterium phage Hidde . 1989 1989 100% 00  99.48% 961 QGH739981
Microbacterium phage Danny... 1988 1988 100% 00  99.48% 961 QPX618911
1986 1986 100% 00  99.48% 961 UYL853411
1985 1985 100% 00  99.38% 961 QNN9BG121
'DNA primase [Microbacterium phage Sparcetus] 1524 1524 99% 00  76.04% 956 UVF613801
DNA primase [Microbacterium phage TinyMiny] 1524 1524 99% 00 76.04% 956 UAJ16142.1
'DNA primasefhelicase [Arthrobacter phage Wollypog] Arthrobacter phage Wollypog 1177 1177 99% 0.0  59.40% 984 YP_0106485411
TPA: CHC2 zinc finger domain-containing protein [Candidatus Nanoarchaeia archaeon] Candidatus Nanoarchasiaar.. 546 546 97% 1175 3663% 954 HKI234241
cted DNA polymerase [Caudoviricstes sp.] Caudoviricetes sp. 541 541 97% 20173 3521% 945 DAT19237.1
cted DNA polymerase [Caudoviricstes sp.] Caudoviricetes sp. 540 540 97% 20173 3521% 945 DAI02231
cted DNA polymerase [Caudoviricstes sp.] Caudoviricetes sp. 539 539 97% Ge173 3521% 945 DAT20317.1
TPA: CHC2 zinc finger domain-containing protein [Fervidobacterium sp.] Fervidobacterium sp. 538 538 96% 26172 3597% 939 HQE492081
TPA: DNA directed DNA polymerase [Caudoviricetes sp.] Caudoviricetes sp. 534 534 97% Te71 3490% 945 DANO73641
toprim domain-containing protein [Prevotella sp.] Prevotella sp. 530 530 98% 20169 35.14% 945 MBS5296916.1
TPA: DNA primase (bacterial type) [Caudoviricetes sp] Caudoviricetes sp. 526 526 98% 5e-168 3482% 945 DAZ121351
TPA: DNA primase (bacterial type) [Caudoviricetes sp.] Caudoviricetes sp. 526 526 98% 1e-167 3493% 945 DAZ080531
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hypothetical protein E6R03_04935 [Hyphomicrobiaceae bacterium] Hyphomicrobiaceas bacterium 501 501 88% 2e-158 36.81% 922 TXH16789.1
hypothetical protein DRH30_00555 [Deltaproteobacteria bacterium Deltaproteobacteria bacterium 481 481 96% 2e-150 3232% 971 RLBA4TTON
CHC? zine finger domain-containing protein [Proteinphilum sp.] Proteiniphilum sp. 463 463 88% 1e144 3437% 857 MDDA4604621
TPA: hypothetical protein [Clostridiales bacterium] Clostridiales bacterium 42 442 9% 4e136 3094% 922 HBH138371
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Poultress_Draft_55, function unknown, 52 107 1023
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Length = 52
Score = 107 bits (266), Expect = 1e-23
Identities = 52/52 (100%), Positives = 52/52 (100%)
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Summary by start number:
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Manual Annotations of this start: 21 of 23
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Start 4:
+ Found in 2 of 28 ( 7.1% ) of genes in pham

« Manual Annotations of this start: 2 of 23

- Called 100.0% of time when present

+ Phage (with cluster) where this start called: Hager_8 (EF), Rie18_8 (EF),

Start 5:
+ Found in 28 of 28 ( 100.0% ) of genes in pham
+ No Manual Annotations of this start.
2 Called 7.1% of time when present
+ Phage (with cluster) where this start called: CoolCookie_10 (EF), Poultress_7 (EF),

Summary by clusters:

There i one cluster represented in this pham: EF

Info for manual annotations of cluster EF:
«Start number 3 was manually annotated 21 times for cluster EF.
+Start number 4 was manually annotated 2 times for cluster EF.
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Overtledge Draft_56, function unknown, 331

Score
Sequences producing significant alignments: (bits) Value
Rachella_s6, Dnak-like DA polymerase 11T subunit alpha, 345 01 e.e
Potty_55, DNA polymerase, 367 701 e
PhunaPhoke_S6, Dnak-like DNA polymerase ITT alpha, 345 701 e
Neptune_56, Dnat-like DNA polymerase III alpha, 345 701 e
Krampus_56, DnaE-Like DNA polymerase III alpha, 345 701 e
Kate_s6, Dnat-like DNA polymerase III alpha, 345 701 e
Gilda_S6, Dnak-like DNA polymerase III, 345 701 e
Cybele_S6, Dnak-like DNA polymerase I1I alpha, 345 701 e
Annaserena_56, Dnag-like DA polymerase III alpha, 345 701 e
NarutoRun_56, Dna-like DNA polymerase III, 345 701 e
Karate_ss, Dnat-like DNA polymerase III, 325 701 e
Anakin 56, Dnae-like DNA polymerase III, 345 701 e.e
JingleBells Draft 57, function unknoun, 345 6 e.e
Freddietg_57, Dnat-like DNA polymerase III, 345 6 e.e
DannyDe_57, Dnak-like DNA polymerase III, 345 6 e.e
Hiddenlzaf 57, Dnag-like DNA polymerase ITI, 345 6 e.e
Crestdrop_Draft_58, function unknown, 350 6 e.e
Chivey_57, Dnak-like DNA polymerase III alpha, 345 6 e.e
Erudite_s5, Dnat-like DNA polymerase IIT alpha, 345 &3 e
Dauntless Draft_s6, function unknown, 345 &3 e.0
MortySmith Draft_54, function unknown, 345 a0 e.e
IDuG_SS, Dnak-like DNA polymerase IIT alpha, 345 @ e.e
Aesir 55, Dnae-like DNA polymerase III alpha, 345 @ e.e
Tedro 56, Dnat-like DNA polymerase ITI alpha, 345 @ e
Haunter_56, Dnat-like DNA polymerase III alpha, 345 @ e
Poultress_Draft_56, function unknown, 331 &3 e
CoolCookiz Draft_61, function unknown, 331 22 e
Pharpay_Draft_55, function unknown, 331 a1 e
0.0
Rie1s_s6, Dnat-like DNA polymerase III, 345 a6 0.0
Hager 57, Dnak-like DNA polymerase IIT alpha, 353 1 e
RikSengupta_61, Dnak-like DNA polymerase III alpha, 344 535 e1s2
Sparcetus_61, Dnag-like DNA polymerase III alpha, 344 535 e-1s2
Kors_Draft_62, function unknown, 344 52 e-1s1
Ajin Draft_62, function unknown, 344 51 e-1s1
Tinyiliny_61, Dnak-like DNA polymerase III, 344 527 e-1a9
Wollypog_56, Dnak-like DNA polymerase III, 308 a2 e-127
Dryad_s6, Dnae-like DNA polymerase 111 (alpha), 1066 379 e-1e5
Wilkos_Draft_s3, function unknoun, 1073 378 e-1es
Wentuorth_52, Dna-like DNA polymerase III alpha, 1065 379 e-1e5
Rooney_51, DnaE-like DNA polymerase III, 1065 77 104
Gibson_51, Dnat-like DNA polymerase III subunit alpha, 1065 77 e-1e4
PHTouI_51, Dnat-like DNA polymerase III (alpha), 1065 376 e-104
Yara_45, Dnak-like DNA polymerase ITT alpha, 1065 73 e-1e3
ShakelBake_51, Dnag-like DA polymerase III (alpha), 1065 73 e-1e3
Lizz_51, Dnat-like DNA polymerase III, 1065 73 e-1e3
Haukeye 75, DA polymerase III alpha subunit, 1143 332 se-s1
Littlerella_69, Dnak-like DNA polymerase ITI, 337 320 3e-57
Visconti_68, DNA polymerase III, 1100 320 ae-57
Trolls 65, DNA polymerase III alpha subunit, 1100 320 4e-57
Thoth_67, Dnak-like DNA polymerase ITI, 1168 320 4e-57
Penclope2018_67, Dnak-like DNA polymerase ITI, 1160 320 4e-57
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D Date Tool

Hitlist

G Show | 25 ¢ Entries Search:

7760754 HHPR
Aligned | Target

4075548 HHPR Nr Hit Name Probability Evalue = Score ~ sS  cols Length

4062116 HHPR
@1 2HNHA DNA polymerase I1l alpha subunit; DNA 100 14e35 20518 363 308 910

polymerase I11, DNA replication,
nucleotidyltransferase, Pol beta, PHP,
TRANSFERAS

2799788 HHPR
4372882 HHPR

1432218 HHPR
2 7PUTA DNA polymerase L1l subunit alpha; 100 96e35 29654 386 308 1184

Inhibitor; DNA Polymerase, REPLICATION;
HET: 82W; 2.9A {Mycobacterium
tuberculosis}

2680306 HHPR

6832141 HHPR

x
x
x
x
x
x
x
x
x
x

8613423 HHPR
3 2HPLA DNA polymerase 11l alpha subunit; Pol- 100 62035 29812 365 291 1220

Page 107 beta-like Nucleotidyitransferase fold,
hd TRANSFERASE; 3.0A {Thermus aquaticus}

4 SLEWA DNA polymerase I1l subunit alpha; DNA 100 1533 2818 382 301 927
Polymerase Multi-domain, TRANSFERASE;
HET: S04, EPE; 2.8A {Mycobacterium
tuberculo

@5 SKWA  DNAPOLYMERASE LIl ALPHA 100 1633 28729 359 300 1160
TRANSFERASE, DNA REPLICATION, DNA
POLYMERASE L1l ALPHA, DNA
POLYMERASE 11l BETA, DNA POLYMERAS

6  3FBA DNA-directed DNA polymerase Illalpha 100 25e30 26061 331 289 1041
chain; DNA Polymerase C, DNA
Polymerase I1l, Ternary Complex, Protein-
DNA complex,

7 cdo7a33 PHP_PolllIA_Dnak1; Polymerase and 99.98 14e28 21291 328 254 277
Histidinol Phosphatase domain of alpha-

subunit of bacterial polymerase Ill DnaE1
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6  3FBA DNA-directed DNA polymerase Illalpha 100 25e30 26061 331 289 1041
chain; DNA Polymerase C, DNA
Polymerase I1l, Ternary Complex, Protein-
DNA complex,

D Date Tool

9947738 HHPR X
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e polymerase I1l subunit alpha; DNA
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Page 107 [

1 cdo7a3s PHP_PolllIA_POLC; Polymerase and 99.94 37e24 18446 277 234 287
Histidinol Phosphatase domain of alpha-
subunit of bacterial polymerase Il at PolC
gene

12 7K30A Endonuclease Q; HYDROLASE, 9993 46e25 20152 117 276 400
deamination, HYDROLASE-DNA complex;
HET: BRU, EDO; 2.34A {Pyrococcus
furiosus)

13 cd19067 PfuEndoQ-ike; lesion-specific 99.91 18¢22 18413 187 297 378
endonuclease similar to Pyrococcus
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B Xenia2_78 (DV),

Start 227:
+ Found in 76 of 552 ( 13.8% ) of genes in pham
No Manual Annotations of this start.
7 Called 1.3% of time when present
+ Phage (with cluster) where this start called: Puissant_78 (H1),

D Start 286:
+ Found in 8 of 552 ( 1.4% ) of genes in pham
« Manual Annotations of this start: 3 of 486
« Called 37.5% of time when present
« Phage (with cluster) where this start called: Aikoy_85 (AE), Leopard_84 (AE),
Onyinye_84 (AE),

Start 288:
+ Found in 10 of 552 ( 1.8% ) of genes in pham

+ Manual Annotations of this start: 8 of 486

- Called 100.0% of time when present

1 Bhage (it custer) where this stat callec: Candle_72 (R), MontyDev_74 (R),
Nio_76 (R), Papyrus_74 (R), Riparian_76 (R), Rope_74 (R, Send51374 (R,
Weiss13_74 (R), Yelo_73 (R), Zenon_76 (R).

2

Start 294:
+ Found in 1 of 552 ( 0.2% ) of genes in pham

« Manual Annotations of this start: 1 of 486

- Called 100.0% of time when present

+ Phage (with cluster) where this start called: LittieFella_70 (DG2),
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3

Wollypog_59, Dnak-like DNA polymerase III, 739
ShakellBake_51, Dnag-like DA polymerase III (alpha), 1065
Lizz_51, Dnat-like ONA polymerase III, 1065

Gibson_51, Dnak-like DNA polymerase III subunit alpha, 1065
Rooney_51, Dnak-like DNA polymerase III, 1065

PHToWI51, Dnat-like DNA polymerase III (alpha), 1065
Yara_45, Dnaé-like DNA polymerase III alpha, 1065

Wilkos Draft_s3, function unknoun, 1073

Dryad_36, Dnae-like DNA polymerase IIT (alpha), 1066
Wentuorth_52, Dna-like DNA polymerase III alpha, 1065
Visconti_Bs, DNA polymerase III, 1100

Trolls 65, DNA polymerase III alpha subunit, 1100
Thoth_67, Dnak-like DNA polymerase III, 1168

SirHarley 69, DNA polymerase III alpha subunit, 1100
PLot_66, Function unknoun, 1066

Penclope2018_67, Dnak-like DNA polymerase ITI, 1160
PBI1_63, function unknoun, 1066

ﬂ P Type here to search

Score €
Sequences producing significant alignments: (bits) Value
Rachella_57, Dnak-like DNA polymerase III subunit alpha, 767 1554 0.0
Potty_S6, Dnat-like DNA polymerase IIT alpha, 767 154 0.0
PhunaPhoke_57, DnaE-like DNA polymerase IIT alpha, 767 154 0.0
Pharpay_Draft_56, function unknown, 767 154 0.0
Neptune_57, DnaE-like DNA polymerase ITT alpha, 767 154 0.0
NarutoRun_57, Dna€-like DNA polymerase ITT, 767 154 0.0
Krampus_57, Onak-like DNA polymerase 11T alpha, 767 154 0.0
Kate_57, Dna€-like DNA polymerase ITI alpha, 767 154 0.0
Cybele 57, Dnat-like DNA polymerase IIT alpha, 767 154 0.0
AnnaSerena 57, Dnat-like DA polymerase I11 alpha, 767 154 0.0
Anakin_57, Dna€-like DNA polymerase III, 767 154 0.0
Kerate_56, Dnat-like DNA polymerase III, 767 153 e
Gilda 57, Dna-like DNA polymerase ITI, 767 153 e
OverHedge Draft_57, function unknown, 767 152 e
FreddieHg_58, DnaE-like DNA polymerase III, 767 151 e
DannyDe_58, Dnak-like DNA polymerase 11T, 767 151 e
Poultress_Draft_57, function unknown, 765 50 e
Hiddenleaf 58, Dnat-like DNA polymerase 111, 767 50 e.e
CoolCookic Draft_62, function unknown, 765 50 e.e
Chivey_58, Dna€-Tike DNA polymerase 1T alpha, 767 50 e
Haunter 57, DnaE-like DNA polymerase ITT alpha, 766 FEER R
Tedro_57, Dna-like DNA polymerase IIT alpha, 766 41 e
0auG_56, Dnak-like DNA polymerase IIT alpha, 766 41 e
JingleBells Draft_58, function unknown, 766 FEE R
Erudite_56, Dnak-like DNA polymerase IIT alpha, 766 a0 e
Dauntless Draft_57, function unknown, 766 s e
Aesir_56, Dnat-Tike DNA polymerase 1T alpha, 766 FEEERER
Crestdrop_Draft_59, function unknown, 766 FEEERE R
HortySmith Draft_55, function unknown, 766 3 e.e
Rie18_57, Dnak-like DNA polymerase III, 765 1% e
Hager 58, Dnat-like DNA polymerase ITT alpha, 765 13 e
Tinyiiny 63, Dnat-like DNA polymerase 11T, 753 117 ee
Ajin_Draft_64, function unknown, 751 1 ee
RikSengupta_63, Dnak-like DNA polymerase ITI alpha, 751 e ee
Kors_Draft_64, function unknown, 751 e e.e
Sparcetus_63, Dnat-like DNA polymerase IIT alpha, 751 17 e
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
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# SEA-PHAGES Bioinformatics
Guide

Introduction As you review and clean up your phage genome, it is worth taking a second look at all the functional assignments you've made to
annotations, and if you can't find them, you should carefully review your annotated genes and gaps.

the genes across your genome. Certain phage gene functions should be present in almost all

Annotation Outline

Functions below are ranked from 1-3.

Bacteriophage

Biology 1- MUST be present in your annotation
2- FOUND in most but not all genomes

Phage Annotation, .

Genomics and Data 3- MAY or MAY NOT BE identifiable

Interpretation

Genome Annotation Overview All afled phages

Decision Trees for Genome Terminase: the motor that packages DNA. Each genome should have at least one, but not more than two terminase genes. If you have two, one should be the large sub-unit and one should be the small sub-unit. You should at a minimum be able to identity
Annotation one terminase in your genome. Occasionally, the terminase will be split into multiple genes with introns but this is uncommon and should be carefuly verified before more than one large terminase is added to an annotation
Interpreting Phamerator maps. Rank-1
Preliminary Function Assignment HNH endonuclease (terminase-associated): Frequently, there is an HNH endonuclease that is either the first gene in the genome, the Iast gene in the genome, or otherwise adjacent to the terminase. Kala et al demonsirated that this particular HNH is
y g
Using Pharns ‘associated with terminase, and is part of the DNA packaging motor. Often, it is not predicted by the Glimmer and GeneMark programs, and therefore must be identified using HHPred andor BLAST to explore ORFS that are in the right location in the genome
. (Kala et al Proc Nat Acad Sci U S A 2014 Apr 22:11(16)8022-7. doi 10.1073/pnas. 1320952111, Epub 2014 Apr 7)
Guiding Principles of Annotation
Rank 2
Evaluating Protein Coding Gene
Predictions
[ Portal: The ring found at one Vertex of the capsid that the tail attaches to and DNA passes through. Each genome should have ONE and ONLY ONE. If you can'tfind it, keep looking. Portal is one of the most highly-conserved phage proteins.
valuating Start Codons in
Protein Coding Genes. Rank: 1
Predicting Phage Gene ‘Capsid maturation protease: This protease cleaves the scaffolding protein or the defta-domain (a portion of the major capsid protein in some phages that functionally replaces scaffolding protein). Each genome should have one.
Functions Note: There are some phages in which the protease-scaffolding-major capsid have all been fused together into one gene.
Using BLASTP to Rank:2
Assign/Refine/Support
Functions ‘Scaffolding protein: Controls the curvature of assembly of the major capsid protein subunits, such that they form the correct-sized head. May or may not be present (can be replaced by a delta-domain, fused to the major capsid protein). If present, there

should only be one.
Using Conserved Domain Y

Database BLAST Matches to Rank: 2
Assign Functions
Major capsid protein: forms the capsid, or head, or the phage. Capsid proteins are highly conserved in shape, the size of phage capsids is controlled through the addition of more copies of the major capsid protein, rather than larger versions of the protein.
Most genomes have one and only_one, if you can't find t, keep looking. Rarely, phages will have two major capsid genes: if so, the second will play a specfiic role. like the formation of the vertices of the capsid; however, none of the Actinobacteriophages
<< ound to-date fall into this category. I you think you've found more than one major capsid protein, you should ask on the seaphages.org forum for advice.

Using HHPred to Assign
Functions
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1. Root: SCOPe 2.08
Class a: Al alpha proteins [46456] (290 folds)

click for examples) || Q

2 g
3 gy Fold 2.4 DNARNA-binding &-heical bundie [46688] (14 supertamies)

* core: 3-helices; bundle, ciosed or partly opened, right-handed twist; up-and down
4 gy Supertamily a 4.5 Winged helix DNA-inding domain 46785} (5 familes) K]

*< contains a small beta-sheet (wing)
5. Family 2.4.5.41: Transcription factor E/lle-alpha, N-terminal domain [101024] (1 protein)

{12 contains extra N-terminal helix
‘automatically mapped to Pfam PF02002

H

Protein Transcription factor E/lle-alpha, N-terminal domain [101025] (1 species)

‘Species Sulfolobus soffataricus [TaxId:2267] [101026] (1 PDB entry)

H

[ Domain d1q1ha_: 1g1h A: [95580]
protein/RNA complex

Details for d1q1ha_
PDB Entry: 1q1h (more details), 2.9 A

PDB Description” An extended winged helix domain in general transcription factor E/IIE alpha
PDE Compounds: () RN RrE

- digiha_
SCOPe Domain Sequences for d1q1ha_ (el for targer mage)

Sequence, based on SEQRES records: (download) & View in 3D

>dlglha_ 2.4.5.41 (A1) Transcription factor £/ITe-alpha, Ni-terminal domain {Sulfolobus solfataricus [Taxld: 22871}
munaediFinlaksllgdovidvirillokgtentdeeianglnikundurkkinl leeg
gfvsyrictrakdsgefiyyukpnidain

‘Sequence, based on observed residues (ATOM records): (download)
>dlglha_ a.4.5.41 (A:) Transcription factor E/ITe-alpha, N-terminal domain {Sulfolobus solfataricus [TaxId: 22871}

munaedlFinlaksllgddvidvirillckgtentdeeianalnikvndyrikinlleeq
fusyrktrsgufiyyukpnidain

SCOPe Domain Coordinates for d1qha_
Click to download the PDB-style file with coordinates for d1q1ha_
(The format of our PDB-style files is described here.)

Tim
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thermophilus [Taxld: 3008521}
CLASS: Alpha and beta proteins (a/b)
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Sequences producing significant alignments:

Poultress Draft_73, function unknown, 236
Rachella 73, RuvC-like resolvase, 236
PhunaPhoke_73, RuvC-like resolvase, 236
NarutoRun_73, RuvC-like resolvase, 237
Krampus_73, resolvase, 237
Kate_73, RuvC-like resolvase, 237
Gilda_73, RuvC-like resolvase, 236
Annaserena_73, resolvase, 237
Anakin_73, RuvC-like resolvase, 237
Karate_72, RuvC-like resolvase, 236
JingleBells Draft 74, function unknoun, 236
IDauG_72, RuvC-like resolvase, 236
Hiddenleaf_74, RuvC-like resolvase, 237
FreddieHg 74, RuvC-like resolvase, 237
Chivey_74, RuvC-like resolvase, 237
Crestdrop_Draft_76, function unknown, 236
aesir_72, Ruvc-Tike resolvase, 236
Haunter_74, RuvC-like resolvase, 236
MortySwith Draft_71, function unknown, 236
Erudite_72, RuvC-like resolvase, 236
Dauntless Draft_73, function unknown, 236
DannyDe_74, RuvC-like resolvase, 236
Rie1s_73, RuvC-like resolvase, 237
Tedro_73, RuvC-like resolvase, 236
Neptune_73, RuvC-like resolvase, 237
Cybele 73, RuvC-like resolvase, 236
Potty_72, RuvC-like resolvase, 237
Hager 75, RuvC-like resolvase, 236
CoolCookie Draft_78, function unknown, 210
Pharpay_Draft_72, function unknown, 210
Overtledge_Draft_73, function unknown, 210
Tinylliny 77, Ruvc-like resolvase, 232
Sparcetus_77, RuvC-like resolvase, 208
RikSengupta_77, RuvC-like resolvase, 208
Ajin_Draft_79, function unknown, 208
Kors_Draft_78, function unknown, 208
Wilkos Draft_37, function unknoun, 200
Wentuorth_37, function unknown, 200
ShakellBake_36, RuvC-like resolvase, 200
PHTouN_36, RuvC-like resolvase, 208
Dryad_30, RuvC-like resolvase, 200
Rooney_36, RuvC-like resolvase, 200
Gibson_36, function unknown, 200
Lizz_36, RuvC-like resolvase, 200
Yara 34, function unknoun, 260
GRU1Z47, function unknown, 248
Dalilpop_62, RuvC-like resolvase, 245
Turuncu_82, function unknown, 248
GTES_28, function unknoun, 248
Flapper_ 62, RuvC-like resolvase, 245
Onyinye 87, RuvC-like resolvase, 226
Leopard 87, RuvC-like resolvase, 226
Supersulley_59, RuvC-like resolvase, 248
Kabluna_61, RuvC-like resolvase, 248
Buggaboo_s9, RuvC-like resolvase, 245
Bonum_61, RuvC-like resolvase, 248
Aikoy 88, RuvC-like resolvase, 239
Wollypog_75, RuvC-like resolvase, 246
A RunC-1ike resnlusce  24R
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+ CoolCookie_80, Crestdrop_78, Cybele_75, Dauntless_75, Erudite_74, Gilda_75,
Hager_77, Karate_74, MortySmith_73, OverHedge_75, Pharpay_74,
PhunaPhoke_75, Poultress_75, Rachella_75, Tedro_75,

Genes that do not have the "Most Annotated" start:

Summary by start number:

Start 13:
+ Found in 32 of 32 ( 100.0% ) of genes in pham
Manual Annotations of this start: 15 of 23
- Called 53.1% of time when present
;Phage (with custer) where this Start callec: Acsi74 (EF), Anakin. 75 (EF),
AnnaSerena 75 (EF), Chivey_T6 (EF), DannyDe 76 (EF), Freddietg 76 (EF)
Haunter_76 (EF), Hiddenleaf 76 (EF), JDawG_74 (EF), JingleBells_76 (EF), Kate_75
(EF). Keampus 75 (EF), NardtoRun_75 (EF), Neptunc._75 (EF), Pofty_74 (EF).
ie18_75 (EF), Snakehole_76 (EF);

Start 14:

+ Found in 24 of 32 ( 75.0% ) of genes in pham

« Manual Annotations of this start: 8 of 23

- Called 62.5% of time when present

« Phage (with cluster) where this start called: CoolCookie_80 (EF), Crestdrop 78
EF), Cybele_75 (EF), Dauntless_75 (EF), Erudite_74 (EF), Gilda_75 (EF), Hager 77
EF), Karate 74 (EF) MorySmith, 73 (EF), Overtiedge, 75 (EF) Pharpay 74 (EF).
hunaPhoke_75 (EF), Poultress_75 (EF), Rachella_75 (EF), Tedro_75 (EF),

Summary by clusters:

There i one cluster represented in this pham: EF

Info for manual annotations of cluster EF:
«Start number 13 was manually annotated 15 times for cluster EF.
+Start number 14 was manually annotated 8 times for cluster EF.

Gene Information:

Gene: Aesir_74 Start: 52626, Stop: 53003, Start Num: 13

Candidate Starts for Aesir_74:

(1,52008), (4, 52137), (5, 52167), (7, 52242), (12, 52620), (Start: 13 @52626 has 15 MA's), (16,
52650), (19, 52764), (20, 52782), (24, 52836), (25, 52863), (26, 52866),

Gene: Anakin_75 Start: 52940, Stop: 53368, Start Num: 13
Candidate Starts for Anakin_75:

(7,52556), (10, 52640), (12, 52934), (Start: 13 @52940 has 15 MA's), (Start: 14 @52943 has 8 MA's),
(15, 53006), (17, 53087), (21, 53156), (23, 53195), (24, 53201), (25, 53228), (26, 53231),
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Sequences producing significant alignments:

Tedro_78, function unknoun, 44
Poultress Draft_78, function unknown, 44
Kate_78, Function unknoun, 44

Cybele_78, function unknoun, 44

Rie1s 78, function unknoun, 45
SqueakyClean_72, function unknoun, 191
Janus_72, function unknoun, 191
Girldinner Draft_73, function unknown, 191
Aninus_71, function unknown, 191
amethySt_72, function unknown, 193

>Tedro_78, function unknown, 44
Length = 44

Score = 106 bits (265), Expect = 2e-23
Identities = 44/44 (100%), Positives = 44/44 (100%)

Query: 1 HRCPNCGADLREGRREDHGDHUHRTHFCLCGVDAVDALMIPKEY 44
RCPNCGADLREGRREDHGDHIHRTHFCLCGVDAVDALMIPKEY.
Sbjct: 1 HRCPNCGADLREGRREDHGDHUHRTIFCLCGVDAVDALMIPKEY 44

>Poultress_Draft_78, function unknown, 44
Length = 44

Score = 106 bits (265), Expect = 2e-23
Identities = 44/44 (100%), Positives = 44/44 (100%)

Query: 1 HRCPNCGADLREGRREDHGDHUHRTHFCLCGVDAVDALMIPKEY 44
RCPNCGADLREGRREDHGDHIHRTHFCLCGVDAVDALMIPKEY.
Sbjct: 1 HRCPNCGADLREGRREDHGDHUHRTIFCLCGVDAVDALMIPKEY 44

>Kate_78, function unknoun, 44
Length = 44

Score = 104 bits (260), Expect = 7e-23
Identities = 43/44 (97%), Positives = 43/44 (97%)

Query: 1 HRCPNCGADLREGRREDHGDHUHRTHFCLCGVDAVDALMIPKEY 44
RCPNCGADLREGRREDHGDHIHRTHFCLCGVDAVD. LMIPKEY.
Sbjct: 1 HRCPNCGADLREGRREDHGDHUHRTIFCLCGVDAVDQLUIPKEY 44

>Cybele_78, function unknown, 44
Length = 44
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gene includes only the
exonuclease region. IF the
gene also includes a helicase
domain, the RecB label
should be used. Casd family
nucleases tend to have
alignments to the crystal
structure 4R5Q_A, 41C1_A
and to the PD-(D/E)XK
nuclease superfamily

Casd exonuclease (PF12705.7, among others). BiteSize_gp54
Ku-like dsDNA break-

binding protein Ku Omega_206
MRE11 double-strand break endo/exonuclease

DprA-like DNA processing chain A CheryBlossom_70
DprA-like ssDNA binding protein

RNA ligase Cjut_93

tcB-ike RNA ligase Anaya_88

DNA ligase Benedict 29
RNaseE

excise WhiB Sisi_5557

[RNA polymera:

actor
protein are found by using the
UniProt-SwissProt-viral
database at HHPred Cross_217
Cross_218
ASC-1 transciption coactivator Zombie_38
ribonucleotide reductase RedRock 53
SprT-ike protease Peaches_79
cysteine protease Saguaro_69
pyrimidine deaminase DaVinci_40
nucleoside deaminase Peaches_35
deoxycytidylate deaminase dCMP deaminase Muddy_d5
nucleoside deoxyribosylransferase EniyanLRS_84
ThyX-like thymidylate
synthase ThyX RedRock 51
when you can't determine
thymidylate synthase ifitis ThyX or ThyA Dismas_55
this call needs further
dUTPase deoxyuridine triphosphatase Muddy_48, Joann_53 investigation
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Sequences producing significant alignments:

Nerujay_52, ECF RNA polymerase sigma factor, 261
JackSparrou_50, helix-turn-helix DNA binding domain protein, 261
Smairt 51, RNA polymerase signa factor, 261

Phrostytiug_48, function unknoun, 261

Perseus_a9, function unknown, 261

Mule 26, RNA polymerase sigma factor, 261

Applejack Draft_as, function unknown, 261

Aeneas_S1, function unknown, 261

Lockley_a8, function unknown, 261

0Ds_a8, function unknown, 263

Sunshines24_se, RHA polymerase signa factor, 261
Beesknees_S1, helix-turn-helix DNA-binding domain protein, 261
BK1_45, function unknown, 261

46_35, function unknown, 261

pinkplastic_49, helix-turn-helix DNA binding domain protein, 261
NeHalo_47, RNA polymerase signa factor, 261

Briton1s_52, helix-turn-helix DNA-binding protein, 261
Killigrew 49, RNA polymerase sigma factor, 261

BaconJack 52, RNA polymerase sigma factor, 261

Ooguay_28, function unknown, 261

Bxb1 45, function unknoun, 261

RidgeCB_49, function unknown, 261

0Ohno789_51, RNA polymerase signa factor, 261

SwissCheese_51, RHA polymerase signa factor, 261

Hoose_49, function unknoun, 261

Homines_42, helix-turn-helix DNA binding protein, 261
Forsytheast_49, HTH DA binding protein, 261

Crispicousl 47, RNA polymerase sigma factor, 261

Bruns_s8, function unknoun, 261

Trouble_52, RNA polymerase signa factor, 261

Lesedi_46, function unknown, 261

Petp2012_50, RNA polymerase sigma factor, 261

Molly_Se, DNA binding protein, 261

Kanely_51, RNA polymerase sigma factor, 261

HanshotFirst_49, function unknoun, 261

Altman_52, DNA binding domain protein, 261

Sibsé_50, helix-turn-helix DNA binding domain protein, 261
PacerPaul_49, DNA binding protein, 261

Gompeiils 45, function unknoun, 261

Francisa7_4s, RNA polymerase sigma factor, 261

Bircsak_43, helix-turn-helix DNA binding domain protein, 261
Agaliana Draft_as, function unknown, 261

HrGordo_39, function unknown, 261

TuoPeat_Draft_49, function unknown, 261

Tote_45, helix-turn-helix DNA binding domain protein, 261
Swolz_Draft_se, function unknown, 261

Psullivan Draft 49, function unknown, 261

Pitad_52, helix-turn-helix DNA binding domain protein, 261
JuliaChild 56, helix-turn-helix DNA binding domain protein, 261
Kykar_49, helix-turn-helix DNA binding protein, 261

Eyeball 51, RNA polymerase signa factor, 261

Seanderson_51, helix-turn-helix DA binding domain protein, 269
SpikeBT_49, helix-turn-helix DNA binding domain protein, 263
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>Nerujay_52, ECF RNA polymerase sigma factor, 261
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Sbiet:
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Sbiet:
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Sbiet:
Query:

Sbict:

1

1

61
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281
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530 bits (1364), Expect

Length = 261

e-150
261/261 (100%), Positives = 261/261 (100%)
IHADTGPLISKAARSIGNSYLLTPDQVEDLVODLIVSILERSTSRRLVEESGDDVGFNTLR
IHADTGPLISKAARSIGNSYLLTPDQVEDLVODLIVSILERSTSRRLVEESGDDVGFNTLR
HADTGPLISKAARSIGNSYLLTPDQVEDLVQDLIVSTLERSTSRRLVEESGDDVGFNTLR

'VLADQILKDQWFADDLARGDINYSSESTKDALKGRSDNVYLHMEVIPQAVSQLVDRHPPYA
'VLADQILKDQWFADDLARGDINYSSESTKDALKGRSDNVYLMEVIPQAVSQLVDRHPPYA
VLADQILKDQWFADDLARGDINYSSESTKDALKGRSDNVYLMEVIPQAVSQLVDRHPPYA

EALKVRYIDGVVLRDNPHKIVLKRAHHALAE EVHKVIKQTDDHDGPGSRSKVFPDSIRSH
EALKVRYIDGVVLRDNPHKIVLKRAHHALAE EVHKVIKQTDDHDGPGSRSKVFPDSIRSH
EALKVRYIDGVVLRDNPHKIVLKRAHHALAE EVHKVIKQTDDHDGPGSRSKVFPDSIRSH

NGPGDPVGENATRLADDGHKSAGEDGLTYRELFDLATAEQUTSSAPKHRRACPVCHHIVE.
NGPGDPVGENATRLADDGHKSAGEDGLTYRELFDLATAEQUTSSAPKHRRACPVCHHIVE.
NGPGDPVGENATRLADDGHKSAGEDGLTYRELFDLATAEQUTSSAPKHRRACPVCHHIVE.

ISSGRFRDHLIPSCAGSGARA 261
ISSGRFRDHLIPSCAGSGAAA
ISSGRFRDHLIPSCAGSGARA 261

>Jacksparron_5e, helix-turn-helix DNA binding domain protein, 261
Length = 261

Score

530 bits (1364), Expect
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Terl protein [Caudoviricetes sp ] Caudoviricetes sp. 471 471 92%  4e-159 5383% 496 WOQA30991.1
Terl protei audoviricetes sp.] Caudoviricetes sp. 471 471 92%  5e-159 5383% 499 WQA30985.1
Terl protein [Caudoviricetes sp ] Caudoviricetes sp. 471 471 92% 6e-159 5383% 499 WQA31069.1
Terl protein [Caudoviricetes sp ] 466 466 92% 5e-157 5339% 499 WQA31023.1
Terl protein [Caudoviricetes sp ] Caudoviricetes sp. 465 465 92% 6e-157 53.17% 480 WQA312491
terminase large subunit [Arthrobacter phage Wollypog] Arthrobacter phage Wollypog 459 459 92% 1e-154 5370% 483 YP_010648492 1
Terl protein [Caudoviricetes sp ] Caudoviricetes sy 453 453 92% 3e-152 5241% 486 WQA31083.1
terminase [Gordonia phage LittleFella] 404 404 91% 2e-132 4509% 515 QNJS53121
Terl protein [Caudoviricetes sp ] 396 396 70% 1e-131 57.89% 360 WQA31002.1
(3 teminase [Gordonia phage LilyPa e
i Gordc ph: LilyPad] 398 398 94% 2e-130 4429% 502 UVK63805.1
(3 terminase large subunit [Gordonia phage Terapin] phage Terapin e
It b Gord h; Te h; Te 397 397 94% 6e-130 4339% 502 YP_009277740.1

P Type here to search

<

terminase [Gordonia phage Madi]

phage Madi

39

93%

4371%

QYW00804.1

1231 PM
O g B





image22.png
My Portal

x

& Mail - Holly

x

P The Meter

9 x

Q Pham31siRe;

x

@ The Actinoba

x

@ BLAST Search

x

@ The Actinoba

x

@ Hetpred | o

x

© Pramerator

x

I The Basics:

x

x |+

sea-pHAGES

*

c

<« phamerator.org/phages

G Gmail @ YouTube ¥ Maps [ SEAPHAGES

Actino_Draft

Gilda (EF)

£ QUBES Nanopore

ADP.ribosyltransferase domain and MuF-like fusion profsiafiolding profein

major capsid protein

Home

805 (122)

Domains

Genome Maps

Holly Nance

‘major tal prtéiassembly chaperone.

B chat

minor tail protein

A8 s g _ g
g g g B g
4 I g = ‘minor capsid protein H
8 g g terminase 5 porta protein e 19 = w2 a0 (127) = g g 3 o % assentipthkone tape measure prot 133505 239
g - g I < g e g 1 E
Z : [ | [l .. s ] i [ ¢ i @iz ¢ -5

T B 4 5 6 T 7 T O e 0T il 14 15 18

e B B o s T B o Lo e e RN ANN RN NN
: minor capsid potein
Hiddenleaf (EF) e orta prten - < g 5 [E— tope measre rten |

g g E g g S b <

< H R B g oot prote B
~ = ~ = - 3 ,, L) 934 (127) 941 (127) capsid maturation proteases = major capsid protein g = 8 2 Fnajor tail pafesSEbh Ehaperone. e ‘minor tail protein 133808 (41
kg HoH Heeowak <] = [
2 g HI=H a e e s ) w12 i a0 230

T B 5 T B T B T El
L \HHHHHHHHHHHHHHHHHHHHHHJJ L Lt v e
e-value: 0.000e+0 = —d -
6532/7085 (92%) . — D

Poultress_Draft (EF, - s g g z

g E g & g § 4 g g

Eoos 8. s o0 i LIPS I T cpn ey
HeaH  Hek HesossgE C<] [e] g e Eag|
g g g 88 a E a1 o vates 2 w0120 g g H el
0 T T B ! B T [6 B El 10 T 2T 13 14 N BT 71 8T
o B HHHHHHHHHHHHHHHH T N N R N AN NN R N AR A R AN A RN R R A AR A

H P Type here to search





image23.png
v MyPotsl X | [ Mail-HolyN: X | B TheMeter: ® X | X Pham3isiRep X | @ TheActinobsc X | @ BLASTSearch’ X | @ TheAcinobac X | @ Hipred[Bioir X @ Phamerstor X [ The BasicsFur X SEAPHAGESF X | + - x
<« <} phamerator.org/phages Y =0 &2
G Gmail 8 YouTube B¥ Maps [ SEAPHAGES [ QUBES Nanopore
Actino_Draft ® ome  Doma enome Ma olly Nance a gn O
§ H E 8 g st 12) w12 H g S g 8 § &8 ey @ :
5 g 5 o Em B g g g g -
: T AE E H H H H
o [0 ¢ - T N ... B ... B .., B Ei(=] ==
T T B ! B T 6 B El 10 T 2T T3 14 BT BT 71 e T
\HHHHHHHHHHHHHHHHHHHHHHHH A e e N A N N N N N e NN AN NN an|
minorcapsid protein
Karate (EF) _ | eminsse ot prtein 5 < B g g ol asembychaperone |
g g E 3 § g 3 g g g -
g 8 s 8 = 8 g a g 5 e
_ = _ = NE | o402 _ 102 capsamaturson protesset _ scafoidng protein & majrcapsiproten = 5 & 8 8 o Gjortai prmemdiiithaperone _ ior i protein
z g 2 aTse ) z 130708 52) 122088 3 sz g8 2 Bleome 135508 239
Tl i : s
T B T B T 6 7 B Bl i 12 13 N BT BT 17
HHHHHHHHHHHHHHHHHHHHHHHHHHHHHH[UHHHH LUIL LI TP VLT LI DI LI T LI
Krampus (EF _ . n e g o ey e
Z £ ‘minor capsid protein g g
§ H smon 0 @ 2 a0 121 s 8 R . =
B ] : ot proten o c @ ) g ¢ H 5 ssseriihibrone  tapemessure =
(= : E I N D : 5=
g g sz o H g <

T, T
NIRRT

H P Type here to search





image24.png
v B wyrotal x| @ Mai-HolyNe X | P TheMeter © X | & Pram3tRepo X | @ TheAdinobac X | @ BLASTSearch X | @ TheActinobac X G H

cdlgion X @ Pramersor x| [l The BasicsiFur x| B seAHAGESF X | + =

<« c

toolkittuebingen.mpg.de/jobs/9155520

G Gmeil @ YouTube BY Maps [ SEAPHAGES [ QUBES Nanopore

Q Vs Hits A SelectAll  Forward  Forward QueryA3M  Model using selection  Download HHR  Color Seqs

Visualization

D Date Tool

Resubmit Section

9155520 HHPR

8306833 HHPR

Toa5

1180085 HHPR

Prol

00.0% E=2.56-31 7Z4W_B Portal protein; Bacteriophage, SPP1, Portal Protein, Head

‘completion proteins, Connector Complex, DNA Channel, VIRAL PROTEIN; 2.7A {Bacillus subtiis}
1289607 HHPR

4255367 HHPR
6741214 HHPR
7774234 HHPR SCKoR
AT,
3261500 HHPR it

TYEoR
4820498 HHPR

x
x
x
x
x
x
x
x
x
x

T

.
pe e
Page 10f2 e

-
< —— |
S ——
S —— 1

PhoEC PO tal?. SICR
‘DUFA055 - Donalr 'DUF1555

GPHOSR.
<

°F Partly sunny




image25.png
v B wyrota x| @ Mai-HolyNe X | P TheMeter © X | & Pram34TRepo X | @ TheAcinobac X | @ BLASTSearchi X | @ TreActinobac X @ HHpred|Bioir X @ Phamersior x| [l The BasicsiFur x | B SeAPHAGESF X | + =

<« c toolkittuebingen.mpg.de/jobs/9155520 *

G Gmeil @ YouTube BY Maps [ SEAPHAGES [ QUBES Nanopore

Q Vis  Hits  Aln SelectAll  Forward  Forward QueryA3M  Modelusingselection  Download HHR  Color Seqs  Wrap Seqs
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Show | 25 ¢ Entries Search:
9155520  HHPR X
« Aligned | Target
s e Nr Name Evalue * Score 55 cols Length
1180086 HHPR X
1 724W8 Portal protein; Bacteriophage, SPP1 100 25e31 27353 333 400 503
WEED N £ Portal Protein, Head completion proteins,
Connector Complex, DNA Channel, VIRAL
425537 HHPR X
PRO
671214 HHPR X
2 PF0S13318  ;Phage prot Gp6; Phage portal protein, 100 930 25867 344 4an 457
777423 HHPR X SPP1 Gpé-like
3261500 HHPR X
3 avakH PORTAL PROTEIN; PORTAL PROTEIN, DNA ~ 99.92 11e22 21495 204 452 602
4820498 HHPR X EJECTION, MOLECULAR MOTOR, DNA
PACKAGING, PODOVIRIDAE, VIRUS
GHEERY  GHED £3 ASSEMBLY, LATE PROTEIN,
Page 10f2
- 4 Twmef Portal protein; PHAGE, PHAGE TALL, 99.91 37e21 20381 321 452 602
CRYOEM, VIRUS, VIRAL PROTEIN; 3.6A
{Helicobacter phage KHP30}
5 7EEPL Pami portal proteins; Portal and adaptor ~ 99.89 7ie21 20100 274 447 596
proteins, VIRUS; 3.75A {unidentified)
6 SI3F Portal protein; portal protein, dodecamer,  99.89 99e20 19732 345 478 725
packaging motor, procapsid, VIRAL
PROTEIN; 7.0A {Enterobacteria phage
P22}
7 govy Portal protein; Complex, VIRAL PROTEIN; 9.8 2619 19479 342 470 781
3.8A {Ralstonia phage GP4}
8  PF165109 ;P22 portal; Phage P22-like portal 99.86 65e19 18952 303 469 677
protein
9 7sPaC Gene 3 protein; bacteriophage, Sf6 99.84 36e18 18486 309 473 708

rtalgo7. coat protein symmetn
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Poultress_Draft_12, function unknown, 533 1072 0.0
PhunaPhoke_13, portal protein, 533 o e.e
Neptune_13, portal protein, 533 lonn e.e
Gilda 13, portal protein, 533 lonn e.e
Cybele_13, portal protein, 533 le11 e
Kate_13, portal protein, 533 le70 e.0
AnnaSerens_13, portal protein, 533 le70 e.0
Rachella_13, portal protein, 533 les2 e.0
Potty_13, portal protein, 533 less e.0
Pharpay_Draft_13, function unknown, 533 less 0.0
Krampus_13, portal protein, 533 less 0.0
CoolCookie Draft_16, function unknown, 533 1ea7 e.0
Tedro_13, portal protein, 533 less e.0
NarutoRun_13, portal protein, 533 lesz e.0
Anakin_13, portal protein, 533 lesz e.0
Kerate_12, portal protein, 533 122 e.0
Aesir_12, portal protein, 533 1o e
Hiddenleaf 12, portal protein, 533 103 e.0
Chivey_12, portal protein, 533 103 e.0
HortySmith Draft_13, function unknown, 533 1037 e
JingleBells Draft_12, function unknown, 533 1037 e
0auG_12, portal protein, 533 1037 e
Haunter_13, portal protein, 533 1037 e
Freddicig_12, portal protein, 533 1037 e
Dannybe_12, portal protein, 533 1037 e
Erudite_12, portal protein, 533 1035 e.0
Rie18_13, portal protein, 536 1021 o0
Hager_13, portal protein, 535 1023 e.e
Tinyiiny 13, portal protein, 533 713 e
RikSengupta 13, portal protein, 533 7 ee
Kors_Draft_14, function unknown, 533 m ee
Sparcetus_13, portal protein, 533 703 0.0
Wollypog 2, portal protein, 498 373 e-1e3
Terapin_2, portal protein, 567 e
Sienna_2, portal protein, 567 2 172
Madi_2, portal protein, 567 2 172
Djokovic_2, portal protein, 567 2 172
BiteSize 2, portal protein, 567 2 172
Beyoncage_2, portal protein, 567 2 e
Luckyleo 2, portal protein, 541 268 171
Apeppi_Draft_2, function unknoun, 541 282 171
DumpTruck 3, portal protein, 542 266 7e-71
Erutan_3, portal protein, 540 266 1e-70
DoobyDoo_Draft_3, function unknown, 540 266 1e-70
Wojtek_3, portal protein, 541 265 2e-70
Suzy_2, portal protein, 567 265 2e-70
Xeni2 Draft_2, function unknoun, 543 285 3070
BirthdayBoy_3, portal protein, 539 265 3e-70
Rumi_3, portal protein, 542 264 ae-70
Tillicus Draft_3, function unknown, 541 283 ee70
NovaSharks_3, portal protein, 542 263 se-70
Genamy16_3, portal protein, 542 263 se-70
Alyssamiracle 3, portal protein, 542 263 8e-70
Ranch_3, portal protein, 541 263 1e-69
Otterstedts21 3, portal protein, 548 263 1e-69
Zany_3, portal protein, 543 262 2e-69
Gibbin 3, portal protein, 540 261 2e-69
Sadboi_3, portal protein, 540 261 3e-69
Penjamina20_Draft_3, function unknown, 541 261 3e-69

Gretellyn 3, portal protein, 540
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poultres:

00|
Pou\lress 13,

Genes that do not have the "Most Annotated" start:

Summary by start number:

Start 1:
+ Found in 18 of 18 ( 100.0% ) of genes in pham

« Manual Annotations of this start: 10 of 14
- Called 61.1% of time when present

+ Phage (with cluster) where this start called: Anakin_14 (EF), AnnaSerena_14 éEF)
Cybele_14 (EF), Erudite_13 (EF), Gilda_14 (EF), Kale_14 (EF), Krampus_14 (EF,
MortySith_14'(EF), NarutoRun_ 14 (EF), Neptune_14 (EF), Rachella_14 (EF),

Start 2:
+ Found in 18 of 18 ( 100.0% ) of genes in pham
Manual Annotations of this start: 4 of 14
Called 38.9% of time when present
* Bhage (with custer) where this stat callec: Aesi13 (EF), CoolCookie 17 (EF),
F). Potty_14 (EF).

JDawG_13 (EF), Pharpay_14 (EF), PhunaPhoke_14
Poultress_13 (EF),

Summary by clusters:
There i one cluster represented in this pham: EF

Info for manual annotations of cluster EF:
«Start number 1 was manually annotated 10 times for cluster EF.
+Start number 2 was manually annotated 4 times for cluster EF.

Gene Information:

Gene: Aesir_13 Start: 6281, Stop: 7663, Start Num: 2

Candidate Starts for Aesir_13:

(Start: 1 @6245 has 10 MA's), (Start: 2 @6281 has 4 MAs), (3, 6311), (5, 6395), (6, 6431), (7, 6512),
(8, 6548), (9, 6599), (10, 6683), (11, 6722), (12, 6725), (13, 6761), (14, 6785), (15, 6797), (16, 6872),
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phagesdb.org/blast/results/blast.cgi *

G Gmeil @ YouTube BY Maps [ SEAPHAGES [ QUBES Nanopore

Poultress_Draft_13, function unknown, 460 212 6.0
PhunaPhokz_14, capsid maturation protease, 460 21a e

Krampus_14, capsid maturation protease, 472 21a e

Kate_14, capsid maturation protease, 472 21a e

AnnaSerena_14, capsid maturation protease, 472 21a e

Rachella_12, capsid maturation protease, 472 a3 e

Potty_14, capsid maturation protease, 460 a3 e

Neptune_14, capsid maturation protease, 472 a3 e

Gilda_13, ADP-ribosyltransferase domain and MuF-like fusion prot... 913 0.0

Cybelz_14, capsid maturation protease, 472 a3 e

Pharpay_Draft_14, function unknown, 460 22 e

CoolCookie Draft_17, function unknown, 460 210 6.0

NarutoRun_14, capsid maturation protease, 472 05 e.0

Anakin_14, capsid maturation protease, 472 205 e.0

IDauG_13, function unknoun, 450 202 6.0

Aesir 13, capsid maturation protease, 468 22 e

MortySmith Draft_l4, function unknoun, 471 00 e.0

Erudite_13, capsid maturation protease, 472 00 e.0

Karate_13, capsid maturation protease, 204 363 e-100
Riels 14, capsid maturation protease, 294 362 e-100
FreddieHg 13, capsid meturation protease and MuF-like fusion pro... 362 1e-99
JingleBells_Draft_13, function unknoun, 294 361 2e-99
Hiddenleaf 13, capsid maturation protease, 282 361 2e-99
DannyDe_13, capsid maturation protease and MuF-like fusion prote... 361 2e-99
Chivey_13, capsid maturation protease, 252 361 2e-99
Haunter_14, VIP2-like ADP-ribosyltransferase toxin, 204 360 3e-99
Tedro_13, VIP2-like ADP-ribosyltransferase toxin, 294 359 9e-99
Hager_14, function unknoun, 294 359 ce-o0
Tinyliny 14, capsid maturation protease, 289 285 6e-76
Sparcetus_14, capsid maturation protease, 301 285 6e-76
RikSengupta_l4, capsid maturation protease, 301 282 1e-75
Kors_Draft_15, function unknown, 361 281 2e-75
Cuke 6, function unknown, 314 162 3e-20
Mriliyagi 7, capsid maturation protease, 319 162 2e-39
Foulmouth_7, capsid maturation protease, 319 162 2e-39
Indlulamithi_8, function unknoun, 646 158 3e-3
DumpTruck_11, MuF-like minor capsid protein, 295 12 23
Xenia2 Draft_10, function unknoun, 263 152 2e-3
Haukeye_15, Function unknown, 299 152 23
Thoth_13, HuF-like minor capsid protein, 361 139 2035
Sirtarley 12, function unknoun, 301 128 2035
Penelope2015_13, minor capsid protein, 301 128 2035
Nova_13, putative minor head protein, 361 128 2035
KandZ_13, Huf-like minor capsid protein, 301 128 2035
Erk16_13, function unknoun, 301 128 2e-35
Delton_13, MuF-like minor capsid protein, 361 128 2035
Butterscotch_13, putative head protein, 301 128 2035
Bighama_11, Function unknown, 301 128 2e-35
Visconti_13, function unknown, 301 127 g3
Hopey_13, function unknoun, 361 127 g3
Giuseppe 13, MuF-like minor capsid protein, 301 137 4e-3s
Rope_12, MuF-like minor capsid protein, 856 17 se-35
Papyrus_12, MuF-like minor capsid protein, 856 17 se-3s
Zenon_13, MuF-like minor capsid protein, 856 17 7e-35
Yelo_Draft_12, function unknown, 856 127 7e-3
Weiss13_12, MuF-like minor capsid protein, 856 17 7e-35
Sends13_12, MuF-like minor capsid protein, 856 17 7e-35
Riparian_12, MuF-like minor capsid protein, 856 17 7e-35
Novasharks_11, minor capsid protein, 315 17 7e-35

Nilo 13, MuF-like minor capsid protein, 856 4
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R Type here to search °F Partly sunny B s




image31.png
v B wyRotal X | @ MalHol X | B Theh ® X | @ TheAdine X S NGEIBEs X @ TheAdine X | @ 8USTSe: X | @ TheAdine X | @ Hpredlt X | - RCs8PDE X | © Phameretc x | [ Thesesicc x | R seapHAc x | + = x

€ c

blast.ncbi.nim.nih.gov/Blast.cgi * =0 2 i

G Gmeil @ YouTube BY Maps [ SEAPHAGES [ QUBES Nanopore

selectall 100 sequences selected GenPept  Graphics Distance tree of results ~ Multiple alignment MSA Viewer
. o Max Total Quey E | Per Acc
=D Sclentiic Neme Score| Score Cover value | Ident | Len ~ Accession
head morphogenesis [Microbacterium phags Krampus] Microbacterium phage Krampus 953 953 100% 0.0 100.00% 472 YP_009802604.1

Microbacterium phage Neptune 951 951 100% 0.0 99.78% 472 UDG786341

Microbacterium phage PhunaPhoke ~ 951 951 100% 0.0  100.00% 460 \WNT45008.1

Microbacterium phage Rachella 950 950 100% 0.0 99.78% 472 QCQS73761
Microbacterium phage Potty 949 949 100% 0.0 99.78% 460 USH452121
Microbacterium phage Anakin 942 942 100% 00 9870% 472 QDF180661
Microbacterium phage JDawG 940 940 100% 00 9870% 460 WNM682211
Microbacterium phage Aesir 938 938 100% 00 9826% 460 QNN9B5791
Microbacterium phage Erudite 937 937 100% 00 97.83% 472 WNM690891
Microbacterium phage Karate 374 374 59% 1e-124 66.18% 294 QLF8A3371

‘capsid maturation protease [Microbacterium phage Hiddenleaf] Microbacterium phage Hiddenleaf 372 372 59% 6e-124 65.45% 282 QGH739641

‘capsid maturation protease and MuF-like fusion protein [Microbacterium phage Freddietg] Microbacterium phage FreddieHg 372 372 59% 9e-124 65.45% 294 QNJS56361

capsid maturation protease [Microbacterium phage Rie18] Microbacterium phage Rie18 372 372 59% 1e-123 6473% 294 QLFB4496.1
Microbacterium phage DannyDe 372 372 59% 1e-123 6545% 294 QPX618571
VIP2.like ADP-ribosyltransferase toxin [Microbacterium phage Haunter] Microbacterium phage Haunter 370 370 59% 5e-123 65.45% 294 QPL1S028.1
hypothetical protein SEA_HAGER_14 [Microbacterium phage Hager] Microbacterium phage Hager 369 369 59% 3e-122 64.00% 294 UYL853071
VIP2-lie ADP-ribosyitransferase toxin [Microbacterium phage Tedro Microbacterium phage Tedro 363 363 59% 4e-120 6509% 294 WIC900811
Microbacterium phage TinyMiny 273 273 59% 1e84 5091% 289 UAJIG1051
capsid maturation protease [Microbacterium phage Sparcatus] Microbacterium phage Sparcetus 271 271 59%  3e-84 50.91% 301 UVF613431
‘capsid maturation protease [Microbacterium phage RikSengupta] Microbacterium phage RikSengupta 271 271 59% 884 50.55% 301 WMI33110.1
head maturation protease [Mycobacterium phage Cuke] Mycobacterium phage Cuke 166 166 50%  4e-43 4043% 314 YP_009837081.1
hy onadota bacterium] Gemmatimonadota bacterium 158 158 52% Tedl 3874% 264 MBKE2462851

Mycobacterium phage Fowlmouth 157 157 58%  8e-40 3566% 319 YP_009841675.1

Gordonia phage DumpTruck 149 149 56%  4e37 3333% 295 OXO13668.1
Gordonia phage LittleFella 147 147 52%  5e37 37.10% 249 QNJS53214

Mycobacterium phage Indiulamithi 154 154 59%  1e-36 37.32% 646 YP_009853760.1

Gordonia phage Wojtek 147 147 53%  2e36 35.48% 275 UJQ863401

<

Gordonia phage Rumi 144 144 50% 35 59% UVK63097.1
120PM
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Poultress_Draft_15, function unknown, 244
Rachella_16, scaffolding protein, 244
Potty_16, scaffolding protein, 244
PhunaPhoke_16, function unknoun, 244
Pharpay_Draft 16, function unknoun, 244
Krampus_16, function unknoun, 244
Kate_16, scaffolding protein, 244
Karate_15, scaffolding protein, 244
Gilda 16, scaffolding protein, 244
Annaserena_16, function unknown, 244
Tedro_16, scaffolding protein, 244
Haunter_16, function unknoun, 244
Neptune_16, scaffolding protein, 244
Cybele 16, scaffolding protein, 244
CoolCookie Draft_19, function unknown, 245
FreddieHg 15, scaffolding protein, 245
NarutoRun_16, scaffolding protein, 242
MortySmith Draft_15, function unknoun, 242
IDauG_15, scaffolding protein, 242
Erudite_15, scaffolding protein, 242
Anakin_16, scaffolding protein, 242
Aesir 15, scaffolding protein, 242
Rie15_16, scaffolding protein, 244
Hager 17, scaffolding protein, 244
JingleBells Draft_15, function unknoun, 246
Hiddenleaf 15, function unknown, 244
Chivey_15, scaffolding protein, 244
DannyDe_15, scaffolding protein, 244
Tinylliny 17, scaffolding protein, 245
Sparcetus_17, scaffolding protein, 245
RikSengupta_17, scaffolding protein, 245
Kors_Draft_18, function unknown, 245
Otterstedts21 13, function unknown, 262
MoiGyank Draft_15, function unknown, 262
GOATification 14, function unknown, 262
Fulcrum_14, function unknown, 262
BirthdayBoy_14, function unknoun, 262
Sadboi_13, function unknown, 262
Gretellyn 13, function unknoun, 262
Gibbin_14, function unknown, 262
Zany_13, function unknoun, 262
Sampudon_14, function unknown, 262
Jalebi_12, function unknown, 262
Penjamina20_Draft_15, function unknoun, 262
Lambo_13, function unknoun, 262
Lila22_Draft_15, function unknoun, 281
Patos_14, function unknown, 262
Norfianre_14, function unknown, 262
Rumi_12, function unknoun, 262
NovaSharks_12, function unknown, 262
Genamy16_12, function unknown, 262
Alyssamiracle_12, function unknown, 262
ParvusTarda_13, function unknoun, 262
Erutan_13, Function unknown, 262
Ranch_13, function unknoun, 261
Wojtek_12, function unknown, 267
DodbyDoo_Draft_13, function unknown, 262
Vikes_14, function unknoun, 279
Wollypog_4, scaffolding protein, 240
DumpTruck 12, function unknown, 261
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Poultress_Draft_16, function unknown, 119 238 3e-63
MortySmith Draft_16, function unknown, 119 229 250
JingleBells Draft 16, function unknown, 119 229 2e-50
IDauG_16, minor capsid protein, 119 229 2e-50
Hiddenleaf_16, minor capsid protein, 119 229 2e-50
FreddieHg_16, minor capsid protein, 119 229 2e-50
Erudite_16, minor capsid protein, 119 229 2e-50
DannyDe_16, minor capsid protein, 119 229 2e-50
Chivey_16, minor capsid protein, 119 229 2e-50
Aesir_16, minor capsid protein, 119 229 250
Tedro_17, minor capsid protein, 118 205 3e-s4
Rachella_17, minor capsid protein, 115 208 3e-s4
Potty_17, function unknoun, 115 208 3e-s4
PhunaPhoke_17, minor capsid protein, 115 208 3e-s4
Pharpay_Draft.17, function unknown, 115 208 3e-s4
Neptune_17, major capsid pentamer protein, 115 208 3e-s4
NarutoRun_17, minor capsid protein, 118 208 3e-s4
Krampus_17, minor capsid protein, 115 208 3e-s4
Kate_17, function unknown, 118 208 3e-s4
Karate_16, minor capsid protein, 118 208 3e-s4
Haunter_17, minor capsid protein, 118 208 3e-s4
Gilda_17, minor capsid protein, 118 208 3e-s4
Cybelz_17, function unknown, 115 208 3e-s4
CoolCovkie Draft_21, function unknown, 118 208 3e-s4
Annaserena_17, minor capsid protein, 118 208 3e-s4
Anakin_17, minor capsid protein, 118 208 3e-s4
Rie1s_17, minor capsid protein, 118 207 9e-54
Hager 18, function unknown, 118 207 ve-sa
Tinyiiny 15, minor capsid protein, 118 130 1e-33
Sparcetus_18, function unknown, 118 120 1e-33
Kors_Draft_19, function unknown, 118 120 1e-33
RikSengupta_18, minor capsid protein, 118 130 1e-33
Wollypog_5, minor capsid protein, 133 16 22
Littlerella 12, minor capsid protein, 120 86 2017
Terapin_10, minor capsid protein, 125 T4 2016
Sienna_l6, minor capsid protein, 125 T2 2016
Madi_18, minor capsid protein, 125 T2 2016
Djokovic_16, minor capsid protein, 125 T2 2016
Bitesize 10, minor capsid protein, 125 T2 2016
Beyoncage_10, minor capsid protein, 125 T2 2016
Tillicus Draft_15, function unknown, 129 82 3e-1s
LuckyLeo_14, minor capsid protein, 132 T2 3e-1s
LilyPad 11, minor capsid protein, 125 T2 3e-1s
Apeppi_Draft_13, function unknown, 132 82 3e-18
Wojtek 13, minor capsid protein, 120 2 sels
Suzy_11, minor capsid protein, 125 1 1e1s
Sadboi_14, minor capsid protein, 129 0 1e-15
ParvusTarda_14, function unknoun, 129 T80 1e-1s
Otterstedts?1 14, minor capsid protein, 128 0 1e-15
MoiGyank_Draft_16, function unknown, 129 0 1e-15
Lila22 Draft_18, function unknown, 129 T80 1e-1s
Gretellyn_14, minor capsid protein, 129 0 1e-15
GOATification 15, minor capsid protein, 129 0 1e-15
Gibbin_15, minor capsid protein, 129 0 1e-15
Fulcrum_15, minor capsid protein, 129 0 1e-15
DoobyDoo_Draft_14, function unknown, 129 0 1e-15
BirthdayBoy_15, minor capsid protein, 129 0 1e-15
Xenia2_Draft_12, function unknoun, 128 T80 2e-15
Ranch_14, minor capsid protein, 129 0 2015

DumpTruck 13, minor capsid protein, 128 5
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Page 1 of 2
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Show 25 $+  Entries Search:
Aligned Target
Nr Hit Name Probability = Evalue = Score =SS cols Length
0 8GIU_S gp_22 (Minor Capsid Protein); HK97- 99.97 7.6e-30 20708 113 119 232
fold, T=7, tailed bacteriophage, VIRUS;
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Score
Sequences producing significant alignments: (bits) Value
Poultress_Draft_17, function unknown, 383 76 6.0
Karate_17, major capsid protein, 383 76 e.e
Haunter_18, major capsid protein, 383 76 e.e
JingleBells Draft_17, function unknown, 383 76 e.e
Hiddenleaf 17, major capsid protein, 383 76 e.e
Chivey_17, major capsid protein, 383 76 e.e
Tedro_18, major capsid protein, 383 5 e
Rachella_18, major capsid protein, 383 5 e
Potty_15, major capsid protein, 383 5 e
PhunaPhoke_18, major capsid protein, 383 5 e
Pharpay_Draft 18, function unknown, 383 5 e
Neptune_18, major capsid protein, 383 5 e
NarutoRun_18, major capsid protein, 383 5 e
Krampus_13, major capsid protein, 383 5 e
Kate_15, major capsid protein, 383 5 e
Hager_19, major capsid protein, 383 5 e
Gilda_18, major capsid protein, 383 5 e
Cybelz_18, major capsid protein, 383 5 e
Annaserena_18, major capsid protein, 383 5 e
Anakin_18, major capsid protein, 383 5 e
CoolCookie Draft_22, function unknown, 383 I ee
IDauG_17, major capsid protein, 383 m ee
Erudite_17, major capsid protein, 383 m ee
DannyDe_17, major capsid protein, 383 m ee
Aesir_17, major capsid protein, 383 m ee
MortySmith Draft_17, function unknown, 383 m ee
FreddieHg 17, major capsid protein, 383 m ee
Rie1s_15, major capsid protein, 383 0 e.e
Tinyiiny 19, major capsid protein, 379 526 e-1s5
Sparcetus_19, major capsid protein, 379 526 e-155
RikSengupta_19, major capsid protein, 379 526 e-155
Kors_Draft_20, function unknoun, 379 526 e-155
Wollypog_6, major capsid protein, 393 a3 e11s
Terapin_11, major capsid protein, 357 332 1e-%
Suzy_12, major capsid protein, 387 332 1e-%
Sienna_11, major capsid protein, 387 332 1e-%
Madi_11, major capsid protein, 386 332 1e-%
LilyPad 12, major capsid protein, 386 332 1e-%
Djokovic_11, major capsid protein, 387 332 1e-%
Bitesize_11, major capsid protein, 386 332 1e-%
Beyoncage_11, major capsid protein, 357 332 1e-%
Littlerella 13, major capsid protein, 391 385 1e-sa
Zenon_17, major capsid protein, 489 a2 2e-04
Yelo_Draft_15, function unknoun, 409 a2 2e-04
Send513_16, function unknown, 409 a2 2e-04
Riparian_16, major capsid protein, 469 a2 2e-34
Nilo_17, major capsid protein, 409 a2 2e-34
MontyDev_Draft_16, function unknown, 409 a2 2e-34
Candle_18, major capsid protein, 409 a2 2e-34
Weiss13_16, major capsid protein, 409 a1 1e-93
Rope_16, major capsid protein, 469 a1 1e-93
Papyrus_16, function unknown, 409 a1 1e-o3

3

Foulmouth_10, major capsid protein, 410
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Score
Sequences producing significant alignments: (bits) Value

Poultress_Draft_18, function unknown, 127 259 2e-69
Karate_18, function unknown, 127 259 2e-69
Rie1s_1o, function unknoun, 126 251 3e-67
Hager 20, function unknown, 127 221 3e-64
NarutoRun_19, function unknown, 127 238 3e-63
Anakin_19, function unknown, 127 238 3e-63
HiddenTeaf_18, function unknown, 127 238 463
Freddietg 18, function unknown, 127 238 4e-63
Chivey_15, function unknown, 127 238 4e-63
Haunter_19, function unknown, 127 238 se-63
Rachella_19, function unknown, 127 236 1e-82
MortySmith Draft_18, function unknown, 127 236 1e-62
IDauG_18, Function unknoun, 127 236 1e-62
DannyDe_15, function unknown, 127 236 1e-62
Erudite_18, function unknown, 127 231 se-s1
Aesir_18, function unknoun, 127 231 se-s1
Tedro_19, function unknown, 128 228 4e-s0
Potty 19, function unknown, 128 228 4e-0
Pharpay_Draft_19, function unknown, 125 228 4e-0
Neptune_19, function unknown, 128 228 4e-s0
Krampus_19, function unknown, 128 228 4e-0
Kate_19, function unknoun, 128 228 4e-s0
Gilda_19, function unknown, 128 228 4e-s0
Cybelz_19, function unknown, 128 228 4e-s0
CoolCovkie Draft_23, function unknown, 128 228 4e-s0
Annaserena_19, function unknown, 128 228 4e-s0
PhunaPhoke_19, function unknown, 128 226 2e-59
JingleBells_Draft_15, function unknoun, 128 195 3e-50
RikSengupta_20, function unknoun, 157 17 1e-2
Tinylliny_20, function unknown, 157 s 1e-2s
Sparcetus 26, function unknown, 157 113 1e-2s
Kors_Draft_21, function unknown, 162 110 se-2s
Wollypog_7, DA binding protein, 129 70 212
Visconti_61, function unknown, 311 58 7e-09
Kandz_s9, function unknoun, 298 57 2e-e8
Adjutor_59, function unknoun, 312 57 2e-e8
MoiGyank Draft_18, function unknown, 133 5 se-es
GOATification 17, function unknown, 133 55 se-es
Fulcrum_17, function unknown, 133 55 se-es
BirthdayBoy_17, function unknoun, 133 5 se-es
Sampudon_17, function unknown, 133 a 1e-e7
Lambo_16, function unknoun, 133 T2 1e-e7
Jalebi_17, function unknown, 133 T2 1e-e7
Erk16_59, function unknoun, 296 T2 1e-e7
DoobyDoo_Draft_16, function unknown, 133 4 1e-e7
Waldothy_62, function unknown, 299 4 1e-e7
Sirtarley 62, CDC45-like protein, 312 4 1e-e7
Gumball 68, Asp-rich protein, 312 4 1e-e7
Chill_63, function unknoun, 299 T2 1e-e7
Zany_16, function unknoun, 133 a4 2e-07
Yikes_17, function unknown, 133 T2 2e-07
Sadbol_16, function unknown, 133 T2 2e-07
Ranch_16, function unknoun, 133 T2 2e-07
ParvusTarda_16, function unknoun, 133 54 2e-07

Otterstedts?l 16, function unknown, 133 53 207
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« Atom Count: 12,789 @
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5A21

Structure of bacteriophage SPP1 head-to-tail interface without DNA and tape measure protein
PDB DOI: hitps:/doi.09/10.2210/pdb5A21/pdb EM Map EMD-2994: ENIDB EMDataResource

Classification: VIRAL PROTEIN
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Mutation(s): No @

Deposited: 2015-05-06 Released: 2015-06-03
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Oriova, E.V.
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Structural Rearrangements in the Phage Head-to-Tail Interface During Assembly and
Infection.

Chaban, Y. Lurz, R. Brasiles, S. Comilleau, C., Karreman, M., Zinn-Justin, S., Tavares, P, Orlova, E.V.
(2015) Proc Natl Acad Sci U S A 112: 7009

DOI: https://doi.org/10.1073/pnas. 1504039112
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Description Sctentifc Name Score Score Cover value Ident Len  Accession
hypothetical protein HOT40_gp23 [Microbacterium phage Krampus] Microbacterium phage Krampus 288 288 100% 6098 99.30% 142 YP_0098026131
tai terminator [Microbacterium phage Hager] Microbacterium phage Hager 286 286 100% 3e97 9859% 142 UYLES3ITA
hypothetical protein SEA_RIE18_23 [Microbacterium phage Rie18] Microbacterium phage Rie18 282 282 100% 1e95 97.18% 142 QLF84505.1
tai terminator [Microbacterium phage JDawG] Microbacterium phage JDawG 249 249 100% 1082 83.10% 142 WNMB6E230.1
hypothetical protein SEA_AESIR_22 [Microbacterium phage Aesir] Microbacterium phage Aesir 249 249 100% 2082 8239% 142 QNN9B58S1
hypothetical protein SEA_HIDDENLEAF_22 [Microbacterium phage Hiddenleaf]  Microbacterium phage Hiddenleaf 248 248 100% 6082 8239% 142 QGHT39731
tai terminator [Microbacterium phage Sparcatus] Microbacterium phage Sparcetus 137 137 95%  ded8 49.63% 144 UVFE13531
hypothetical protein SEA_TINYMINY_24 [Microbacterium phage TinyMiny] Microbacterium phage 137 137 95%  5e38 49.63% 143 UAJI61151
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Score
Sequences producing significant alignments: (bits) Value

Poultress_Draft_22, function unknown, 142 288 se-77
Tedro_23, tail terminator, 142 283 1e-76
Rachella_23, function unknown, 142 28 1e-76
Potty_23, function unknoun, 12 28 1e-76
PhunaPhoke_23, tail terminator, 142 28 1e-76
Pharpay_Draft.23, function unknown, 142 28 1e-76
Neptune_23, tail terminator, 142 28 1e-76
NarutoRun_23, function unknown, 142 28 1e-76
Krampus_23, function unknoun, 142 28 1e-76
Kate_23, tail terminator, 142 28 1e-76
Karate_22, function unknown, 142 28 1e-76
Haunter_23, function unknoun, 142 28 1e-76
Gilda_23, function unknown, 142 28 1e-76
Cybelz_23, tail terminator, 142 28 1e-76
CoolCovkie Draft_27, function unknown, 142 28 1e-76
Annaserena_23, function unknown, 142 28 1e-76
Anakin_23, function unknown, 142 28 1e-78
Hager 24, tail terminator, 142 281 3e-76
Rie15_23, function unknoun, 142 278 4e-7s
MortySmith Draft_22, function unknoun, 142 285 3e-65
IauG_22, tail terminator, 142 225 3e-65
Erudite_22, tail terminator, 142 225 3e-65
Aesir_23, function unknoun, 142 222 45
JingleBells Draft_22, function unknoun, 142 283 965
Hiddenleaf 22, function unknown, 142 223 se-ss
FreddieHg_22, function unknoun, 142 283 965
DannyDe_22, tail terminator, 142 283 965
Chivey 32, function unknown, 142 223 se-ss
Tinyliiny_24, function unknown, 143 133 203
Sparcetus_24, tail terminator, 144 133 2e-:
RikSengupta_24, tail terminator, 144 133 203
Kors_Draft_25, function unknown, 141 133 231

Wollypog_11, tail terminator, 130 002
VResidence 12, tail terminator, 140
Rich_1, function unknown, 272

Tillicus Draft_21, function unknown, 142
LuckyLeo_20, tail terminator, 142
Imvuby_53, function unknown, 247
Apeppi_Draft_19, function unknoun, 142
Mritiyagi_15, tail terminator, 137
Foulmouth_15, tail terminator, 137
Trina_3, function unknoun, 285

Trina 285, function unknown, 285
£3_gp150, DnaG-like DNA primase, 368
Turj99_34, function unknoun, 314

Tanis 37, function unknoun, 482
Sagefire 37, function unknown, 112
Roney_47, function unknoun, 452

Hagel 48, function unknown, 482
Kyltonks14_38, function unknown, 112
Kerry_46, function unknoun, 452

HC_a8, putative RecT, 331
Guandoluna_Draft_39, function unknown, 112
Gravy_46, function unknoun, 452

Gi11 27, function unknoun, 482
Capybara_Draft_a7, function unknoun, 475
CaptainTrips_25, function unknoun, 172
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Poultress_Draft_25, function unknown, 189 379 e-1e5
Tedro_26, major tail protein, 192 377 e-1es
Rachella_26, major tail protein, 192 377 e-1es
Potty_26, major tail protein, 192 377 e-1es
PhunaPhoke_28, major tail protein, 192 377 e-1es
Pharpay_Draft 26, function unknown, 192 377 e-1es
Neptune_26, major tail protein, 192 377 e-1es
NarutoRun_26, major tail protein, 192 377 e-1es
Krampus_26, major tail protein, 192 377 e-1es
Kate_26, major tail protein, 192 377 e-1es
Gilda 26, major tail protein, 192 377 e-1es
Cybele 26, major tail protein, 192 377 e-1es
CoolCookie Draft_30, function unknown, 192 377 e-1es
Annaserens_26, major tail protein, 192 377 e-1es
Anakin_26, major tail protein, 192 377 e-1es
Karate_25, major tail protein, 189 376 e-104
Rie1s_26, major tail protein, 189 75 e-1e4
Haunter_26, major tail protein, 192 75 e-1e4
Hager_27, major tail protein, 189 I e-1e3
Hiddenleaf 25, major tail protein, 193 366 e-101
FreddieHg 25, major tail protein, 193 366 e-101
Chivey_25, major tail protein, 193 366 e-101
MortySmith Draft_25, function unknown, 192 364 e-101
JingleBells Draft_25, function unknoun, 192 362 e-101
IDauG_25, major tail protein, 193 362 e-101
Erudite_25, major tail protein, 192 362 e-101
DannyDe_25, major tail protein, 193 362 e-101
Aesir 25, major tail protein, 192 362 e-101
Tinyliiny 27, major tail protein, 192 30 1e-s
RikSengupta 27, major tail protein, 192 30 1e-s4
Sparcetus_27, major tail protein, 191 30 1e-s4
Kors_Draft_28, function unknown, 191 310 1e-s4
Zany_22, major tail protein, 285 205 6e-s3
Yikes_25, major tail protein, 285 205 6e-s3
Sampudon_24, major tail protein, 285 205 6e-s3
Sadboi_23, major tail protein, 285 205 6e-s3
Rumi_23, major tail protein, 285 205 6e-s3
Ranch_24, major tail protein, 285 205 6e-s3
Penjamina20_Draft_25, function unknoun, 285 205 6e-s3
Patos_25, major tail protein, 285 205 6e-s3
OtterStedts2l_24, major tail protein, 285 205 6e-s3
Norfianre_25, major tail protein, 285 205 6e-s3
Lambo_24, major tail protein, 285 205 6e-s3
Jalebi_23, major tail protein, 285 205 6e-s3
Gretellyn 24, major capsid protein, 285 205 6e-s3
Gibbin_25, major tail protein, 285 205 6e-s3
Genamyl6_23, major tail protein, 285 205 6e-s3
DoobyDoo_Draft_23, function unknown, 285 205 6e-s3
Tillicus Draft_24, function unknown, 285 202 7e-53
ParvusTarda_24, major tail protein, 285 208 1e-52
Novasharks_23, major tail protein, 285 208 1e-52
MoiGyank_Draft_26, function unknown, 285 208 1e-52
LuckyLeo_23, major tail protein, 285 208 1e-52
Lila22_Draft_25, function unknoun, 285 200 1e-s2
GOATification_25, major tail protein, 285 208 1e-52
Fulcrum_25, major tail protein, 285 208 1e-52
Erutan_24, major tail protein, 285 208 1e-52
BirthdayBoy_25, major tail protein, 2855 208 1e-52
Apeppi_Draft_21, function unknoun, 285 200 1e-s2

Alyssamiracle 23, major tail protein, 285 0.
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Score
Sequences producing significant alignments: (bits) Value

Rie1s_28, tail assembly chaperone, 289 574 e-164
Karate_27, tail assembly chaperone, 289 73 e-164
Tedro_28, tail assembly chaperone, 289 72 183
Potty_ 28, tail assembly chaperone, 259 72 183
NarutoRun_28, tail assembly chaperone, 289 72 183
Krampus_23, tail assembly chaperone, 259 72 183
Kate_28, tail assembly chaperone, 289 72 183
AnnaSerena 28, tail assembly chaperone, 289 72 183
Anakin_28, tail assembly chaperone, 289 72 183
Neptuns_28, tail assembly chaperone, 289 72 183
Cybele 38, tail assembly chaperone, 289 72 183
PhunaPhoke 28, tail assembly chaperone, 289 1 e-183
Haunter_28, tail assembly chaperone, 289 1 e-183
Gilda 28, tail assembly chaperone, 289 367 e-162
Chivey_27, tail assembly chaperone, 275 268 e-13:2
Hiddenleaf 27, tail assembly chaperone, 276 263 e-130
Freddietg 27, tail assembly chaperone, 276 263 e-130
DannyDe_27, tail assembly chaperone, 276 261 e-130
Aesir_27, tail assembly chaperone, 276 359 e-129
Poultress Draft 26, function unknown, 214 218 e-117
Hager_28, function unknoun, 214 217 e-116
Rie15_27, tail assembly chaperone, 214 a5 e-11s
Tedro_27, tail assembly chaperone, 214 a3 e11s
Rachella_27, tail assembly chaperone, 214 s e11s
Potty_27, tail assembly chaperone, 214 s e11s
PhunaPhoke 27, tail assembly chaperone, 214 s e11s
Pharpay_Draft.27, function unknoun, 214 s e11s
NarutoRun_27, tail assembly chaperone, 214 s e11s
Krampus_27, tail assembly chaperone, 214 s e11s
Kate_27, tail assembly chaperone, 214 s e11s
AnnaSerena_27, tail assembly chaperone, 214 s e11s
Anakin_27, tail assembly chaperone, 212 s e11s
Neptuns_27, tail assembly chaperone, 214 s e11s
Karate_26, tail assembly chaperone, 214 s e11s
Cybele 27, tail assembly chaperone, 214 s e11s
Overtledge_Draft_27, function unknown, 214 a1 e11s
Haunter_27, tail assembly chaperone, 214 a0 e-114
Gilda 27, tail assembly chaperone, 214 209 e-114
CoolCookie Draft_31, function unknown, 214 200 e-114
Crestdrop_Draft_27, function unknown, 213 373 e-103
JingleBells Draft_26, function unknown, 213 2 e-103
Erudite_26, function unknown, 213 1 ee2
Dauntless Draft_27, function unknown, 213 1 e1e2
Tinylliny 29, tail assembly chaperone, 275 339 se-s3
RikSengupta 29, tail assembly chaperone, 274 33 1e-m2
Hiddenleaf 26, tail assembly chaperone, 200 W e-ss
Freddietg 26, tail assembly chaperone, 200 W 1e-ss
Chivey_26, tail assembly chaperone, 200 W 1e-ss
IDauG_26, function unknoun, 200 310 3e-34
MortySmith Draft_26, function unknoun, 200 309 se-s4
DannyDe_26, tail assembly chaperone, 200 309 4e-s4

Aesir 26, tail assembly chaperone, 200 2083

inv 25. tail assembly chaperane. 197
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