Mopey Annotation Notebook
We checked on 3/30/23 and we have all genes that we should!
Mopey genes:
Gene 1 
SSC: start 1, stop 309; CP: yes; SCS: Both called start of 1; ST: SS; Blast Start: matches Thoth_1 Query 1 to Subject 1 100% 1e-57; Gap: 0; LO: NA; RBS: -2.273, 2.809, 64617, -3.495, yes; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/Thoth_1, MT889385/100%/1e-57; SIF-HHPred: NKF, no matches with a probability above 90%; SIF-Syn: NKF
Notes: There is nothing ambiguous about this gene call. It seems conserved across the subcluster. 
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Gene 2 
SSC: start 421, stop 1524; CP: yes; SCS: Both called start of 421; ST: SS; Blast Start: matches PBI1_2 Query 1 to Subject 1 99% 0.0; Gap: 111; LO: yes; RBS: -2.814, 2.549, 10, -3.508, no; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/ PBI1_2, DQ398047/99%/0.0; SIF-HHPred: NKF, only 1 partial match with probability of 92%, but e-value of 2.4; SIF-Syn: NKF
Notes: 111 BP gap is conserved in Phamerator, and no coding potential in GeneMark output. There is one low probability hit in HHPred, but the e-value is high and it’s a small partial hit. Synteny and BLAST support NKF.
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Gene 3 changed start from 1646 to 1568 on 1.13.23; need to ask SP folks about this gene…
SSC: start 1568, stop 1762; CP: yes; SCS: Glimmer called 1646 which is supported in Starterator but GeneMark called 1568 that is more conserved in cluster; ST: SS; Blast Start: matches WaldoWhy_3 Query 1 to Subject 1 100% 6e-33; Gap: 43; LO: no; RBS: -4.343, 1.816, 9, -5.118, no; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/ WaldoWhy_3, MK494102/100%/6e-33; SIF-HHPred: NKF, no matches with a probability above 90%; SIF-Syn: NKF
Notes: I changed the start to this gene, using the GeneMark start of 1568 over the Glimmer start of 1646. There is good coding potential in the GeneMark output:
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This start is also more conserved among other phage in cluster D1 based on BLAST results. The Starterator groups Mopey and 2 other phage in one gene phamily with the start of 1646, but this gene has 100% identities with the longer version of the gene (195 BP vs 117 BP) and yields a Q1 S1 with many more phage (with the Glimmer start, most phage have a Q1 S27 alignment). Using the start of 1568 yields a longer gene and smaller gap (44 BP rather than 121 BP). 
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Gene 4 
SSC: start 1772, stop 1936; CP: yes; SCS: Both called start of 1772; ST: SS; Blast Start: matches WaldoWhy_4 Query 1 to Subject 1 100% 1e-26; Gap: 9; LO: yes; RBS: -3.631, 2.158, 10, -4.326, yes; F: capsid accessory protein; SIF-BLAST: capsid accessory protein/PhageDB BLAST/ WaldoWhy_4, MK494102/100%/1e-26; SIF-HHPred: NKF, no matches with a probability above 90%; SIF-Syn: capsid accessory protein
Notes: Start is conserved in this gene, as is the function. Both PhagesDB and NCBI BLAST results support this:
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There was no significant hit in HHpred for this gene:
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But given the support with synteny and BLAST, I’m comfortable calling it a capsid accessory protein. This gene is not on the official phage function list, but all BLAST hits use this name. 
Gene 5
SSC: start 1946, stop 2125; CP: yes; SCS: Both called start of 1946; ST: SS; Blast Start: matches SirHarley_5 Query 1 to Subject 1 100% 2e-27; Gap: 9; LO: yes; RBS: -4.141, 1.913, 13, -5.187, no; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/ SirHarley_5, JF937107/100%/1e-57; SIF-HHPred: NKF, no matches with a probability above 90%; SIF-Syn: NKF
Notes: Nothing ambiguous about this gene.
Gene 6 
SSC: start 2136, stop 3839; CP: yes; SCS: Both called start of 2136; ST: SS; Blast Start: matches Helpful_6 Query 1 to Subject 1 99% 0.0; Gap: 10; LO: no; RBS: -4.259, 1.856, 11, -5.016, no; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/ Helpful_6, MN284908/99%/0.0; SIF-HHPred: NKF, no matches with a probability above 90%; SIF-Syn: NKF
Notes: Nothing ambiguous about this gene. Some of the BLAST hits assign a function to this gene (even some as tape measure protein!), but in general those e-values are too high. All other evidence supports NKF
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Gene 7 
SSC: start 3836, stop 4606; CP: yes; SCS: Both called start of 3836; ST: SS; Blast Start: matches Troll4_7 Query 1 to Subject 1 100% 1e-145; Gap: overlap of 4; LO: no; RBS: -3.857, 2.049, 6, -5.602, no; F: VIP2-like ADP-ribosyltransferase toxin; SIF-BLAST: VIP2-like ADP-ribosyltransferase toxin /PhageDB BLAST/Thoth_7, MT889385/100%/1e-145; SIF-HHPred: VIP2-like ADP-ribosyltransferase toxin, 2 matches with a probability above 98%; SIF-Syn: VIP2-like toxin
Notes: All is clear on this gene except the function. Some BLAST hist are NKF, three VIP2-like toxin and/or VIP2-like ADP-ribosyltransferase toxin. Both of those names are on the Official Phage function list. Here is what NCBI said about this protein:
VIP2; A family of actin-ADP-ribosylating toxin. A member of the Bacillus-prodiced vegetative insecticidal proteins (VIPs) possesses high specificity against the major insect pest, corn rootworms, and belongs to a classs of binary toxins and regulators of biological pathways distinct from classical A-B toxins. A novel family of insecticidal ADP-ribosyltransferses were isolated from Bacillus cereus during vegetative growth, where VIP1 likely targets insect cells and VIP2 ribosylates actin. VIP2 shares significant sequence similarity with enzymatic components of other binary toxins, Clostridium botulinum C2 toxin, C. perfringens iota toxin, C. piroforme toxin, C. piroforme toxin and C. difficile toxin.
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Here are the 3 hits for VIP2 from HHPred:
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Whether we call it VIP2-like toxin or VIP2-like ADP-ribosyltransferase toxin needs to be further researched. Wait a minute! Look at the Phamerator domain information… 
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Given the VIP2-like ADP-ribosyltransferase toxin domain is in this gene, that seems like compelling reason to call it VIP2-like ADP-ribosyltransferase toxin rather than VIP2-like toxin.
Gene 8 
SSC: start 4603, stop 6369; CP: yes; SCS: Both called start of 4603; ST: SS; Blast Start: matches Visconti_8 Query 1 to Subject 1 100% 0.0; Gap: overlap of 4; LO: yes; RBS: -4.141, 1.913, 6, -5.886, no; F: terminase; SIF-BLAST: terminase/PhageDB BLAST/ Visconti_8, MH399788/100%/0.0; SIF-HHPred: terminase, several matches with a probability above 90%, 4 matches are 100%; SIF-Syn: terminase
Notes: There isn’t a clear consensus on the starts from Starterator, just because this is a large phamily and there are so many starts to consider. However, the start we have is suggested and the most annotated in cluster D1.
Regarding function, there is consensus that this is terminase based on BLAST data, synteny, and HHPred:
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Terminase is on the Official Phage function list, but also designations of either large or small subunit. There are criteria for being more specific, and cluster D1 is not in those criteria. Therefore, I think we ought to call it terminase. 


Gene 9 
SSC: start 6391, stop 7974; CP: yes; SCS: Both called start of 6391; ST: SS; Blast Start: matches WaldoWhy_9 Query 1 to Subject 1 99% 0.0; Gap: 21; LO: yes; RBS: -4.259, 1.856, 12, -5.095, no; F: portal protein; SIF-BLAST: portal protein/PhageDB BLAST/ WaldoWhy_9, MK494102/99%/0.0; SIF-HHPred: portal protein, several matches with a probability above 90%; SIF-Syn: portal protein
Notes: start and function conserved by all evidence; nothing ambiguous.
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Gene 10 
SSC: start 7985, stop 8197; CP: yes; SCS: Both called start of 7985; ST: SS; Blast Start: matches Visconti_10 Query 1 to Subject 1 100% 5e-37; Gap: 10; LO: yes; RBS: -1.559, 3.151, 10, -2.253, yes; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/ Visconti_10, MH399788/100%/5e-37; SIF-HHPred: NKF, no matches with a probability above 90%; SIF-Syn: NKF
Notes: nothing ambiguous about this gene
Gene 11 Ashley
SSC: start 8194, stop 8646; CP: no, not called by GeneMark; SCS: Glimmer called start of 8194, NOT called by GeneMark; ST: SS; Blast Start: matches Visconti_11 Query 1 to Subject 1 100% 6e-89; Gap: overlap of 4; LO: NA; RBS: -1.951, 2.963, 10, -2.645, yes; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/Visconti_11, MH399788/100%/6e-89; SIF-HHPred: NKF, several matches with a probability above 90%; SIF-Syn: NKF
Notes: Function for this gene is tricky. Some call it metalloprotease, but the Official Function list says that it must contain an HEXXH motif for that name, and this protein doesn’t. Others have called this a capsid maturation protease, and each phage genome should have one (it ranks 2), but there isn’t support with synteny for this call. Some of the other names for this protein (JAB/MPN domain protein) are descriptive but not on the official phage function list. There are several high hits on HHPred, but not all make sense:
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And there are several domains in the protein:
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NCBI BLAST has some hits for tail protein…
[image: ]
Ashley determined not enough evidence to call it a function.

Gene 12 Ricky
SSC: start 8618, stop 8794; CP: yes; SCS: Glimmer called start at 8618, GeneMark called start at 8570; ST: NI; Blast Start: matches PBI1_12 Query 1 to Subject 2 100% 9e-30; Gap: overlap of 29; LO: NA; RBS: -2.549, 2.676, 7, -4.072, no; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/Thoth_12, MT889385/100%/9e-30; SIF-HHPred: NKF, no matches with a probability above 90%; SIF-Syn: NKF
Notes: Start needs some work. Start called by Glimmer is not conserved and yields shortest ORF. Start called by GeneMark is most conserved and has best RBS values, and would seem to yield a much longer ORF, but the support from the GeneMark output doesn’t really support that start. Also, the GeneMark start results in an overlap of 77 BP. Hmmm… just not sure which start to use here… 
Went with the less-conserved Glimmer start because it results in a smaller overlap, it has the second best RBS values. 

Gene 13 changed start to 8791 on 1.17.23 Shaela
SSC: start 8791, stop 9696; CP: yes; SCS: Both called start of 9043, but 8791 yields a much longer ORF and is the most called start; ST: SS, as in the most conserved; Blast Start: matches Visconti_13 Query 1 to Subject 1 100% 1e-173; Gap: overlap of 4; LO: NA; RBS: -2.210, 2.839, 9, -2.985, yes; F: minor capsid protein; SIF-BLAST: minor capsid protein/PhageDB BLAST/Penelope2018_13, MN119378/99%/1e-173; SIF-HHPred: minor capsid protein, one match with a probability above 99.85%; SIF-Syn: minor capsid protein
Notes: changed the start of this gene from 9043 (called by both Glimmer and GeneMark) to 8791. This start is more conserved across the cluster and phamily, it yields a much longer ORF, the RBS values are the best. 
For function, this took a while, but I think I’m going to call it minor capsid protein. Some in D1 call this protein MuF-like minor capsid protein, but this name is not to be used and instead should be NKF. Minor capsid protein can be called based on homology alone – there are no domains in this protein. This was the top hit in HHPred, some other phage called it this, and the e-vals are good. There’s not really a compelling reason to not call it, though there isn’t a ton of consensus on this call. 
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Gene 14 
SSC: start 9729, stop 10436; CP: yes; SCS: Both called start of 9729; ST: SS; Blast Start: matches WaldoWhy_15 Query 1 to Subject 1 100% 1e-135; Gap: 32; LO: no; RBS: -1.951, 2.963, 9, -2.725, no; F: scaffolding protein; SIF-BLAST: NKF/PhageDB BLAST/ WaldoWhy_15, MK494102/100%/1e-135; SIF-HHPred: scaffolding protein, two matches with a probability above 96%; SIF-Syn: NKF
Notes: Start is unambiguous here. Function is another matter! D1 phage call this NKF, but there are several NCBI BLAST hits that call this scaffolding protein. This is on the Function List, and the example gene hits the same protein in HHPred as Mopey_14 (HHPred hit 6BOX_b, scaffolding protein). I don’t really see why one is consistently called scaffolding protein and the other is not. I’ve asked the SP Forum about it… hopefully I hear back soon. 
Mopey_14 HHpred hits:
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Looking at the two genes in Phamerator, they are in different phamilies so have different sequences. Despite this, Debi said to call this scaffolding protein! Here was out exchange on the Phages DB forum:
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Gene 15 
SSC: start 10452, stop 10871; CP: yes; SCS: Both called start of 10452; ST: SS; Blast Start: matches WaldoWhy_16 Query 1 to Subject 1 100% 1e-75; Gap: 15; LO: NA; RBS: -3.115, 2.405, 9, -3.890, no; F: minor capsid protein; SIF-BLAST: minor capsid protein /PhageDB BLAST/ WaldoWhy_16, MK494102/100%/1e-75; SIF-HHPred: NKF, no matches to a function with a probability above 90%; SIF-Syn: minor capsid protein
Notes: Start is conserved, and synteny and BLAST hits (in both PhagesDB and NCBI) support this as minor capsid protein.
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However, HHPred doesn’t have any decent match to this function. 
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Given most evidence suggests minor capsid protein, I’m going with that. 
Gene 16
SSC: start 10908, stop 12092; CP: yes; SCS: Both called start of 10908; ST: SS; Blast Start: matches Visconti_16 Query 1 to Subject 1 100% 0.0; Gap: 36; LO: no; RBS: -1.951, 2.963, 9, -2.725, yes; F: major capsid protein; SIF-BLAST: major capsid protein /PhageDB BLAST/ Visconti_16, MH399788/100%/0.0; SIF-HHPred: major capsid protein, several matches with a probability above 90%; SIF-Syn: major capsid protein
Notes: This start is not the most annotated, but it is the most conserved in subcluster D1. There is good support for it, despite it not yielding the longest ORF. Function of major capsid protein is also well-supported by synteny, BLAST hits and HHPred.
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Gene 17 
SSC: start 12089, stop 12457; CP: yes; SCS: Both called start of 12089; ST: SS; Blast Start: matches Visconti_17 Query 1 to Subject 1 100% 2e-66; Gap: overlap of 4; LO: NA; RBS: -3.861, 2.047, 11, -4.618, no; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/ Visconti_17, MH399788/100%/2e-66; SIF-HHPred: NKF, a few matches with a probability above 90%, but high e-values and only partial hits; SIF-Syn: NKF
Notes: Nothing ambiguous about this gene!

Gene 18
SSC: start 12460, stop 12792; CP: yes; SCS: Both called start of 12460; ST: SS; Blast Start: matches PLot_19 Query 1 to Subject 1 100% 6e-57; Gap: 2; LO: NA; RBS: -4.786, 1.604, 11, -5.543, no; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/ PLot_19, DQ398051/100%/6e-57; SIF-HHPred: NKF, no matches with a probability above 90%; SIF-Syn: NKF
Notes: nothing ambiguous here!

Gene 19 - Meg
SSC: start 12789, stop 13196; CP: yes; SCS: Both called start of 12789; ST: SS; Blast Start: matches WaldoWhy_20 Query 1 to Subject 1 100% 5e-75; Gap: overlap of 4; LO: yes; RBS: -2.273, 2.809, 13, -3.319, no; F: head to tail stopper; SIF-BLAST: head-to-tail stopper/PhageDB BLAST/Thoth_19, MT889385/99%/2e-74; SIF-HHPred: phage head-tail attachment at 98.51% and tail attachment protein at 98.08% and SPP1 alignment at 97.77%; SIF-Syn: NKF or head to tail stopper 
Notes: Start is conserved in the gene. For function, BLAST and synteny support NKF. There are some hits in NCBI BLAST for head-to-tail stopper, and this hit comes up in HHPred along with head-to-tail adapter. However, the Official Phage Function list says that to call the protein either of those functions, there must be specific crystalline structures present:
Adaptor: must have an HHPRED alignment to one of the following crystal structures: SPP1 15 (5A21 chain C or D in the macromolecular complex) OR must have an HHPRED alignment to one of the following crystal structures: HK97 gp6 or or Bacillus protein yqbG
Stopper: must have an HHPRED alignment to one of the following crystal structures: SPP1 16 (5A21 chain E or F in the macromolecular complex)
None of the HHPred hits have these specific structures present, so I’m going with NKF… [image: ]
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Meg’s notes:
Notes: Start, most annotated start. With regards to function, the first 17 Blast hits had NKF. However, Thoth_19 called the function as head-to-tail stopper and Mopey had 1:1 subject to query as well as a good e-value. This was not the first Blast result, but still has good values. The Seaphages function list says that to call the gene a head-to-tail stopper, there needs to be “must have an HHPRED alignment to one of the following crystal structures: SPP1 16 (5A21 chain E or F in the macromolecular complex).” This is present in the 4th hit on HHPRED. There is also a case study about this protein. 
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Gene 20 - Evie
SSC: start 13189, stop 13551; CP: yes; SCS: Both called start of 13189; ST: SS; Blast Start: matches WaldoWhy_21 Query 1 to Subject 1 100% 6e-66; Gap: overlap of 8; LO: NA; RBS: -2.791, 2.560, 11, -3.548, no; F: minor capsid protein; SIF-BLAST: minor capsid protein/PhageDB BLAST/ Thoth_20, MT889385/100%/6e-66; SIF-HHPred: minor capsid protein, one hit for this function at 99% probability; SIF-Syn: NKF
Notes: Start is conserved. For function, most BLAST hits in PhagesDB and NCBI are NKF. There is one hit with >99% probability for minor capsid protein, but the % identities is only 9%. Most phage in the cluster also call this NKF. 
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Again, I’m not 100% sure this isn’t a minor capsid protein based on the HHPred hit (high probability and low e-value…) Evie determined minor capsid protein

Gene 21 changed start from 13737 to 13548 on 1.26.2023!
SSC: start 13548, stop 13967; CP: yes; SCS: Glimmer called 13737, GeneMark called 13548; ST: NI; Blast Start: matches PBI1_22 Query 1 to Subject 1 100% 2e-75; Gap: overlap of 4; LO: yes; RBS: -3.699, 2.125, 10, -4.393, no; F: tail terminator; SIF-BLAST: tail terminator/PhageDB BLAST/Helpful_22, MN284908/100%/2e-75; SIF-HHPred: tail terminator, 99.21% match with SPP1 17 5A21 G macromolecule; SIF-Syn: tail terminator
Notes: This gene was fun! I changed the start to 13548 as GeneMark called, and this yielded the longest ORF and the most BLAST hits that were Q:S 1:1. 
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This start was NOT the most called in Starterator – there were very few genes in this phamily in Starterator, but I think that’s due to the miscalled start. Starterator data was not very helpful, with only 3 other genes in the phamily:
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For function, there were several BLAST hits that were NKF, and most in Phamerator were NKF, but there were some that called it Tail Terminator or Head-to-Tail Connector Complex Protein. This latter name is no longer being used according to the Official Phage Function list. To call a protein Tail Terminator, the Official List says:
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)
HHPred hits the SPP1 17 5A21 G macromolecule with a probability of over 99%! 
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Gene 22 
SSC: start 14004, stop 14360; CP: yes; SCS: Both called start of 14004; ST: SS; Blast Start: matches WaldoWhy_23 Query 1 to Subject 1 100% 3e-63; Gap: 36; LO: yes; RBS: -1.888, 2.994, 10, -2.582, yes; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/ WaldoWhy_23, MK494102/100%/3e-63; SIF-HHPred: NKF, no matches with a probability above 90%; SIF-Syn: NKF
Notes: nothing ambiguous about this gene!

Gene 23 
SSC: start 14372, stop 14572 CP: no, only called by Glimmer; SCS: Only Glimmer called start of 14372; not called by GeneMark; ST: SS; Blast Start: matches WaldoWhy_24 Query 1 to Subject 1 100% 3e-35; Gap: 11; LO: yes; RBS: -1.559, 3.151, 18, -3.860, yes; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/ WaldoWhy_24, MK494102/100%/3e-35; SIF-HHPred: NKF, no matches with a probability above 90%; SIF-Syn: NKF
Notes: Although GeneMark didn’t even call this gene, it’s a gene. The start is conserved, there are several BLAST hits and synteny supports this gene.
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Gene 24 
SSC: start 14562, stop 15404; CP: yes; SCS: Both called start of 14562; ST: SS; Blast Start: matches Visconti_24 Query 1 to Subject 1 100% e-160; Gap: overlap of 11; LO: NA; RBS: -2.367, 2.764, 10, -3.062, no; F: major tail protein; SIF-BLAST: major tail protein /PhageDB BLAST/Thoth_24, MT889385/100%/e-160; SIF-HHPred: major tail protein, 96.11% match to resubmitted section, 99.85% match to full sequence; SIF-Syn: major tail protein
Notes: start conserved. For function, several PhagesDB and NCBI BLAST hits match major tail protein:
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The HHPred top hits are for Tail Tube Protein, which is on the Official List but this is not called in BLAST hits. Also, this is only a partial hit in HHPred:
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When I resubmit just that section, I get a hit with over 96% probability to Major Tail Protein:
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This hit is for 6XGR_I, which is the same HHpred hit for the example given for Major Tail Protein in the Official List (Sisi_11):
[image: ]
E-values, probabilities and %identities are very similar for both Sisi_11 and Mopey_24 to 6XGR_I, so I’m calling this Major Tail Protein. Note: there should only be one of these per genome! We only have one!

Gene 25 
SSC: start 15486, stop 16139; CP: yes; SCS: Both called start of 15486; ST: SS; Blast Start: matches Visconti_25 Query 1 to Subject 1 100% e-120; Gap: 81; LO: yes; RBS: -1.748, 3.061, 12, -2.584, yes; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/Visconti_25, MH399788/100%/1e-120; SIF-HHPred: NKF, no matches with a probability above 90%; SIF-Syn: NKF
Notes: Start is conserved in this gene. There are several BLAST hits that are NKF, but also Tail Assembly Chaperone:
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HHPred has nothing even close to this function:
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The Bioinformatics Guide says that to call Tail Assembly Chaperone, it MUST have the slippery sequence and translational frame shift. This protein does NOT have that frame shift, nor do any other phage in D1. The Bioinformatics guide says not to call this function given a lack of evidence. I’m going with NKF.
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Gene 26 
SSC: start 16162, stop 16380; CP: yes; SCS: Glimmer called 16162, GeneMark called 16108; ST: SS; Blast Start: matches WaldoWhy_27 Query 1 to Subject 1 100% 4e-35; Gap: 22; LO: no; RBS: -2.699, 2.605, 7, -4.222, yes; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/ WaldoWhy_27, MK494102/100%/4e-35; SIF-HHPred: NKF, no matches with a probability above 90%; SIF-Syn: NKF
Notes: GeneMark and Glimmer called different starts, and while the GeneMark start yields a longer ORF, this start is not the most conserved and causes an overlap of 32 BP. The RBS values for the Glimmer start are the best, too. The Glimmer start of 16162 yields more Q:S 1:1 hits in BLAST within Cluster D1. For function, there is little support to call this anything but NKF. A few call it Tail Assembly Chaperone, but I don’t think this is appropriate since we don’t have a translational frame shift. 
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Gene 27 
SSC: start 16382, stop 21154; CP: yes; SCS: Both called start of 16382; ST: SS; Blast Start: matches WaldoWhy_28 Query 1 to Subject 1 100% 0.0; Gap: 1; LO: NA; RBS: -3.867, 2.044, 11, -4.624, no; F: tape measure protein; SIF-BLAST: tape measure protein /PhageDB BLAST/ WaldoWhy_28, MK494102/100%/0.0; SIF-HHPred: tape measure protein, several matches with a probability above 90%; SIF-Syn: tape measure protein
Notes: Nothing ambiguous. Clearly the largest gene – tape measure protein!

Gene 28
SSC: start 21144, stop 22664; CP: yes; SCS: Both called start of 21144; ST: SS; Blast Start: matches WaldoWhy_29 Query 1 to Subject 1 100% 0.0; Gap: overlap of 11; LO: NA; RBS: -2.934, 2.492, 13, -3.980, no; F: minor tail protein; SIF-BLAST: minor tail protein /PhageDB BLAST/WaldoWhy_29, MK494102/100%/0.0; SIF-HHPred: distal tail protein, several matches with a probability above 90%; SIF-Syn: minor tail protein
Notes: Start is highly conserved. For function, synteny strongly supports minor tail protein, as explained in Bioinformatics Guide:
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
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There are several BLAST hits in both PhagesDB and NCBI that call this NKF, but there are several that call this minor tail protein, too:
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The HHPred highest probability hits are for distal tail protein, which is similar:
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Gene 29 
SSC: start 22661, stop 24316; CP: yes; SCS: Both called start of 22661; ST: SS; Blast Start: matches Helpful_30 Query 1 to Subject 1 100% 0.0; Gap: overlap of 4; LO: NA; RBS: -3.808, 2.073, 9, -4.583, no; F: minor tail protein; SIF-BLAST: minor tail protein /PhageDB BLAST/ Helpful_30, MN284908/100%/0.0; SIF-HHPred: tail protein, several matches with a probability above 90%; SIF-Syn: minor tail protein
Notes: Start highly conserved. For function, I’m calling it minor tail protein for the same reasons as above. Several BLAST hits call it this:
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Synteny supports this call:
[image: ]
And the HHPred hits with highest probability are for a tail protein:
[image: ]

Gene 30 
SSC: start 24316, stop 26586; CP: yes; SCS: Both called start of 24316; ST: SS; Blast Start: matches Visconti_30 Query 1 to Subject 1 99% 0.0; Gap: overlap of 1; LO: NA; RBS: -2.757, 2.577, 9, -3.532, no; F: minor tail protein; SIF-BLAST: minor tail protein /PhageDB BLAST/WaldoWhy_31, MK494102/99%/0.0; SIF-HHPred: NKF, no matches with a probability above 90% for tail protein; SIF-Syn: minor tail protein
Notes: Start is conserved in Cluster D1. For function, synteny and several BLAST hits suggest minor tail protein:
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There were not close hits suggesting a tail protein in HHPred, but the Bioinformatics guide said, “These proteins are diverse, modular, long and extended, and as such can be difficult to crystallize or identify using HHPred or BLAST.” Therefore, I’m going with minor tail protein.

Gene 31 
SSC: start 26586, stop 28634; CP: yes; SCS: Both called start of 26586; ST: SS; Blast Start: matches Visconti_31 Query 1 to Subject 1 100% 0.0; Gap: overlap of 1; LO: NA; RBS: -3.072, 2.426, 9, -3.847, no; F: minor tail protein; SIF-BLAST: minor tail protein /PhageDB BLAST/Helpful_32, MN284908/100%/0.0; SIF-HHPred: NKF, no matches with a probability above 90% for tail protein; SIF-Syn: minor tail protein
Notes: Again, I’m relying on synteny and BLAST hits to call this another minor tail protein. 
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One of the example proteins for Minor Tail Protein in the Official Phage function list is Sisi_18. The HHPred output for this has nothing similar to a tail protein:
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Given that the example doesn’t come up with a crystalline structure match, I don’t think it’s necessary (Bioinformatics Guide said this, too). 

Gene 32 - Caroline
SSC: start 28634, stop 29500; CP: yes; SCS: Both called start of 28634; ST: SS; Blast Start: matches WaldoWhy_33 Query 1 to Subject 1 100% 1e-164; Gap: overlap of 1; LO: NA; RBS: -1.559, 3.151, 9, -2.334, yes; F: minor tail protein; SIF-BLAST: minor tail protein/PhageDB BLAST/ Penelope2018_32, MN119378/100%/1e-164; SIF-HHPred: NKF, no matches with a probability above 90%; SIF-Syn: minor tail protein
Notes: Most phage in Cluster do not call this Minor Tail Protein, although there are some BLAST hits in both Phages DB and NCBI that call this Minor Tail Protein:
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The Starterator output has very few genes in this phamily, which also causes doubt that this is a minor tail protein:
[image: ]
I dunno… I guess my rational for calling the other genes Minor Tail Proteins was just because there were more phage with the same call than this one. Caroline determined another minor tail protein.

Gene 33 
SSC: start 29510, stop 29830; CP: yes; SCS: Glimmer called start of 29510, GeneMark called start at 29522; ST: SS; Blast Start: matches WaldoWhy_34 Query 1 to Subject 1 100% 4e-56; Gap: 9; LO: yes; RBS: -3.142, 2.392, 10, -3.837, no; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/ WaldoWhy_34, MK4941025/100%/4e-56; SIF-HHPred: NKF, no matches with a probability above 90%; SIF-Syn: NKF
Notes: The Glimmer start is most conserved in Starterator and has the most Q:S 1:1 hits in both Phages DB BLAST and NCBI BLAST. This start also yields the longer ORF, so I’m going with what seems to be most conserved across the cluster and phamily.
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Gene 34 
SSC: start 29833, stop 30261; CP: yes; SCS: Both called start of 29833; ST: SS; Blast Start: matches WaldoWhy_35 Query 1 to Subject 1 100% 6e-74; Gap: 2; LO: yes; RBS: -1.761, 3.054, 13, -2.807, yes; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/ WaldoWhy_35, MK4941025/100%/6e-74; SIF-HHPred: NKF, no matches with a probability above 90%; SIF-Syn: NKF
Notes: Nothing ambiguous about this gene!

Gene 35 
SSC: start 30270, stop 31253; CP: yes; SCS: Both called start of 30270; ST: SS; Blast Start: matches Visconti_35 Query 1 to Subject 1 100% 0.0; Gap: 8; LO: NA; RBS: -3.142, 2.392, 9, -3.917, no; F: Lysin A; SIF-BLAST: Lysin A/PhageDB BLAST/ Visconti_35, MH399788/100%/0.0; SIF-HHPred: endolysin or peptidase domain, several matches with a probability above 90%; SIF-Syn: Lysin A
Notes: Start is conserved. For function, nearly all BLAST hits and other phage in cluster call this Lysin A. The Official Phage Function List says:
only appropriate for Mycobacteriophages; or for Actino phage in which you can identify a lysin b. if you only have one gene to call a lysin or endolysin, do not add a domain.
The Basic Functions list says:
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

Based on this information, and the fact that this protein has a domain for peptidase and several domains present in other genes in the phamily, I’m calling it Lysin A:
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Gene 36 
SSC: start 31250, stop 31504; CP: yes; SCS: Both called start of 31250; ST: SS; Blast Start: matches Visconti_36 Query 1 to Subject 1 100% 9e-41; Gap: overlap of 4; LO: NA; RBS: -2.814, 2.549, 15, -4.416, yes; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/ Visconti_36, MH399788/100%/9e-41; SIF-HHPred: NKF, no matches with a probability above 90%; SIF-Syn: NKF
Notes: Nothing ambiguous about this gene.

Gene 37
NEW GENE NOT CALLED BY DNA MASTER! – Added new gene 37 to DNAMaster file on 2.1.2023!
SSC: start 31518, stop 31775; CP: not called by either Glimmer or GeneMark, but some coding potential in GeneMark output; SCS: Neither called this gene; ST: SS; Blast Start: matches WaldoWhy_38 Query 1 to Subject 1 100% 4e-45; Gap: 13; LO: no; RBS: -3.142, 2.392, 14, -4.489, no; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/ WaldoWhy_38, MK4941025/100%/4e-45; SIF-HHPred: NKF, no matches with a probability above 90%; SIF-Syn: NKF
Notes: This gene was not called by either Glimmer or GeneMark, so was not in our auto-annotated file. However, it is in Phamerator, and listed on the PhagesDB site for Mopey genes as gene 37. Therefore, I added it to our annotation as Mopey_37. There is a hint of coding potential:
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This gene is present on other D1 phage, as shown in phamerator:
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It also aligns with a gene in D1 phage in PhagesDB BLAST:
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There is NKF that is supported by data:
[image: ]


Gene 38 – Changed start on 2.1.2023 from 31862 to 31775!
SSC: start 31775, stop 32314; CP: yes, partial; SCS: Both called start of 31862, but 31775 is most conserved ; ST: SS; Blast Start: matches WaldoWhy_39 Query 1 to Subject 1 100% 1e-104; Gap: overlap of 1; LO: NA; RBS: -3.942, 2.008, 11, -4.699, no; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/WaldoWhy_39, MK4941025/100%/1e-104; SIF-HHPred: NKF, two matches with a probability above 90%, but high e-values and not found in phage; SIF-Syn: NKF
Notes: Glimmer and GeneMark both called 31862 for the start. However, this start yields all Q:S 1:30 in BLAST, and this start is unique to Mopey in Starterator. Changing the start to 31775 yields 1:1 Q:S in BLAST, is the most conserved start in Starterator, and yields a much longer ORF with an overlap of 1. This proximity to Gene 37 is conserved in Phamerator. 
Mopey’s Glimmer and GeneMark start of 31862, not conserved…
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This start in BLAST:
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The new start of 31775 in BLAST:
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And in Phamerator:
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There were two hits in HHPred with a probability above 90%, but both had high e-values and were functions not typically found in phage, so I went with NKF, which was also conserved in the cluster.
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Gene 39 
SSC: start 32298, stop 32753; CP: yes; SCS: Both called start of 32298; ST: SS; Blast Start: matches WaldoWhy_40 Query 1 to Subject 1 100% 3e-83; Gap: overlap of 17; LO: NA; RBS: -2.590, 2.657, 11, -3.347, yes; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/ WaldoWhy_40, MK4941025/100%/3e-83; SIF-HHPred: NKF, three matches with a probability above 90%, but partial hits and/or not good candidates; SIF-Syn: NKF
Notes: Start is conserved, as is overlap (see Phamerator). For function, most PhagesDB hits and all NCBI hits are NKF. There are a couple of Lysin B hits in PhagesDB BLAST that are in cluster D1 (Sir Harley), but other cluster D1 phage call this NKF. The HHPred data doesn’t support Lysin B, as the hits are partial:
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Also, the Basic Functions in All Phage list from SP says this about Endolysins:
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

None of the HHpred hits align to a cutinase domain protein, and there are no domains in this protein…
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I’m going with NKF.


Gene 40 
SSC: start 32755, stop 34014; CP: yes; SCS: Both called start of 32755; ST: SS; Blast Start: matches Visconti_40 Query 1 to Subject 1 100% 0.0; Gap: 1; LO: NA; RBS: -2.699, 2.605, 9, -3.474, yes; F: lysin B; SIF-BLAST: lysin B/PhageDB BLAST/ Visconti_40, MH399788/100%/0.0; SIF-HHPred: lysin B, several matches matches with a probability above 99%, alignment to cutinase; SIF-Syn: lysin B
Notes: Start is conserved. Function is lysin B based several PhagesDB abd NCBI BLAT hits, Phamerator and HHPred. As mentioned above, the Functions Present in All Phages list says:
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

There are several hits in HHPred with a probability above 99% that are for cutinase or cutinase-like proteins (cutinase is a member of hydrolase family). 
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Gene 41 
SSC: start 34024, stop 34605; CP: yes; SCS: Both called start of 34024; ST: SS; Blast Start: matches Visconti_41 Query 1 to Subject 1 99% 1e-109; Gap: 9; LO: yes; RBS: -1.439, 3.209, 9, -2.214, no; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/ Visconti_41, MH399788/99%/1e-109; SIF-HHPred: NKF, several matches with a probability above 90% for unknown function; SIF-Syn: NKF
Notes: Start is conserved. NKF supported by PhagesDB BLAST, synteny in Phamerator and HHPred hits. There are several with a probability above 90%, and though most are partial hits, they are all for NKF:
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Gene 42 reverse gene!
SSC: start 35492, stop 34611; CP: yes; SCS: Both called start of 35492; ST: SS; Blast Start: matches PBI1_41 Query 1 to Subject 1 99% 1e-169; Gap: 313; LO: yes; RBS: -2.814, 2.549, 11, -3.571, no; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/ PBI1_41, DQ398047/99%/1e-169; SIF-HHPred: NKF, a couple partial matches above 90% but all for NKF; SIF-Syn: NKF
Notes: First reverse gene in this annotation! Nothing ambiguous here. Large gap since we removed the next gene.

Gene 43 Deleted 4.27.2023
SSC: start 35511, stop 35708; CP: no, not called by GeneMark; SCS: Only Glimmer called start of 35511; ST: SS, only 1 other gene in phamily; Blast Start: matches BigMama_41 Query 1 to Subject 1 100% 3e-32; Gap: 18; LO: no; RBS: -4.632, 1.677, 15, -6.234, no; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/ BigMama_41, MH025888/100%/3e-32; SIF-HHPred: NKF, no matches with a probability above 90%; SIF-Syn: NKF
Notes: This gene is only called by BigMama – the BLAST hit is in both PhagesDB and NCBI have great matches to BigMama_41:
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This gene only exists in BigMama – other phage in D1 have a gene that runs in the reverse direction at this location:
[image: ]
GeneMark did not call this gene, so no coding potential in that output. It was only called by Glimmer. I’m leaving it in as a gene since it seems to be the same gene as in BigMama. Potentially a student could look into this and search for a reverse gene that may exist in this location?

Gene 43 – reverse gene!
SSC: start 36291, stop 35806; CP: yes; SCS: Both called start of 36291; ST: SS; Blast Start: matches Thoth_44 Query 1 to Subject 1 100% 2e-85; Gap: 185; LO: yes, for gene 44; RBS: -1.907, 2.985, 9, -2.681, yes; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/Thoth_44, MT889385/100%/2e-85; SIF-HHPred: NKF, no matches with a probability above 90%; SIF-Syn: NKF
Notes: Start and NKF conserved in this reverse gene. Nothing ambiguous!

Gene 44 
SSC: start 36477, stop 36758; CP: yes; SCS: Both called start of 36477; ST: SS; Blast Start: matches Visconti_45 Query 1 to Subject 1 100% 4e-52; Gap: 185; LO: no; RBS: -1.907, 2.985, 9, -2.681, yes; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/ Visconti_45, MH399788/100%/4e-52; SIF-HHPred: NKF, no matches with a probability above 90% for proteins found in phage (only in FMRP); SIF-Syn: NKF
Notes: This start is conserved and supported by BLAST data and the GeneMark coding potential. However, it doesn’t yield the longest ORF and results in a gap of 185 BP. However, this gap is present in other D1 phage:
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For function, both NCBI BLAST and PhagesDB BLAST support NKF. Synteny supports NKF, too. HHPred output has a few hist with a probability above 90%, but these are partial hits and for a protein involved in human fragile X syndrome:
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Therefore, it makes sense to keep this as NKF.

Gene 46 Deleted 4.27.2023
SSC: start 1, stop 309; CP: yes; SCS: Both called start of 1; ST: SS; Blast Start: matches Thoth_1 Query 1 to Subject 1 100% 1e-57; Gap: 0; LO: NA; RBS: -2.273, 2.809, 64617, -3.495, yes; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/Thoth_1, MT889385/100%/1e-57; SIF-HHPred: NKF, no matches with a probability above 90%; SIF-Syn: NKF
Notes: Hmmm… this tiny gene (102 BP, 33 AA) was not called by Glimmer, only GeneMark. The coding potential in the GeneMark output is ok:
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This gene is not called in several D1 phage, but it is called in Visconti, SirHarley, Helpful, WaldoWhy and Chill:
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For function, HHPred hits are for zinc finger proteins and other proteins from humans…
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If we keep this gene, I’m going with NKF, which is conserved in D1 among those phage that have this gene.
If we remove this gene, it only leaves a gap of 94 BPs, and this gap is also present in those D1 phage that didn’t call this gene. If we leave it in, there is a slight overlap with the adjacent genes. 

Gene 45 in our file, Gene 46 on PhagesDB
SSC: start 36853, stop 37098; CP: yes; SCS: Both called start of 36853; ST: SS; Blast Start: matches Visconti_47 Query 1 to Subject 1 100% 5e-48; Gap: 94; LO: no; RBS: -3.779, 2.087, 11, -4.536, no; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/ Visconti_47, MH399788/100%/5e-48; SIF-HHPred: NKF, no matches with a probability above 90%; SIF-Syn: NKF
Notes: Start for this gene is conserved. NKF is conserved. 

Gene 46 in our file, Gene 47 in PhagesDB
SSC: start 37100, stop 38209; CP: yes; SCS: Both called start of 37100; ST: SS; Blast Start: matches Visconti_48 Query 1 to Subject 1 100% 0.0; Gap: 1; LO: NA; RBS: -2.7573, 2.577, 10, -3.452, no; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/ Visconti_48, MH399788/100%/0.0; SIF-HHPred: NKF, one partial match with a probability above 90% that is NKF; SIF-Syn: NKF
Notes: Start is conserved in cluster D1. For function, BLAST hits and synteny support NKF. HHpred has one hit with a probability above 90%, but it’s a small partial hit with unknown function:
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There is actually a conserved domain in this protein, that is also unknown function!
[image: ]
This must be the match in HHpred… anyway, nothing really ambiguous here.

Gene 47 in our file, Gene 48 in PhagesDB
SSC: start 38209, stop 38313; CP: yes; SCS: GeneMark called start of 38209, not called by Glimmer; ST: SS; Blast Start: matches Visconti_49 Query 1 to Subject 1 100% 3e-16; Gap: overlap of 1; LO: NA; RBS: -1.748, 3.016, 12, -2.584, no, other start has identical RBS values; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/ Visconti_49, MH399788/100%/3e-16; SIF-HHPred: NKF, no matches with a probability above 90%; SIF-Syn: NKF
Notes: Start is conserved, NKF is also conserved. This gene is tiny! But several other phage in D1 call it and there is coding potential in the Genemark output. 
[image: ]
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I think we ought to keep it in – several others have this gene:
[image: ]

Gene 48 in our file, Gene 49 in PhagesDB 
SSC: start 38303, stop 38482; CP: yes; SCS: Glimmer called start at 38303, GeneMark called start at 38306; ST: SS, though not most conserved; Blast Start: matches BigMama_47 Query 1 to Subject 1 100% 3e-26; Gap: 11 BP overlap; LO: NA; RBS: -2.791, 2.560, 11, -3.548, yes, tied for best; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/BigMama_47, MH025888/100%/3e-26; SIF-HHPred: NKF, no matches with a probability above 90%; SIF-Syn: NKF
Notes: NKF is unambiguous. The start is tricky. Glimmer and GeneMark call different starts. The GeneMark start of 38306 is most conserved in Starterator, but has worse RBS values and yields a shorter gene (marginally). The Glimmer start is least conserved of the three top potential starts, and has only 1 other phage that matches this start, BigMama_47. Start 4 in Starterator (BP 38300 in Mopey) was not called by either gene prediction algorithm, but this start is more conserved than 38303, yields a longer gene (marginally) and actually shows coding potential in the GeneMark output. The RBS value for this start is the same as for 38303. Hmmm… These three starts are like splitting hairs. All yield an overlap with the upstream gene. I’m inclined to change the start to 38300 since the RBS values are the best, it is more conserved than 38303, and has a more common start codon (ATG vs GTG). We left it at 38303!
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Gene 49 in our file, Gene 50 in PhagesDB
SSC: start 38546, stop 39136; CP: yes; SCS: Both called start of 38546; ST: SS; Blast Start: matches Visconti_51 Query 1 to Subject 1 100% 1e-109; Gap: 63; LO: yes; RBS: -2.814, 2.549, 13, -3.860, no; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/Visconti_51, MH399788/100%/1e-109; SIF-HHPred: NKF, no matches with a probability above 90%; SIF-Syn: NKF
Notes: Start is most conserved. NKF is unambiguous. Easy gene to call!

Gene 50 in our file, Gene 51 in PhagesDB 
SSC: start 39214, stop 39453; CP: yes, though not great; SCS: Both called start of 39214; ST: SS; Blast Start: matches Visconti_52 Query 1 to Subject 1 100% 9e-40; Gap: 77; LO: yes; RBS: -2.814, 2.549, 12, -3.649, yes; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/ Visconti_52, MH399788/100%/9e-40; SIF-HHPred: NKF, no matches with a probability above 90%; SIF-Syn: NKF
Notes: GeneMark coding potential for this is not great, but both Glimmer and GeneMark called it. 
[image: ]
It also has several hits with BLAST and is in a Phamily. There is a large gap but this gap seems to be conserved in Phamerator – other phage have this gap.
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Gene 51 in our file, Gene 52 in PhagesDB 
SSC: start 39511, stop 39726; CP: yes; SCS: Both called start of 39511; ST: SS; Blast Start: matches WaldoWhy_54 Query 1 to Subject 1 100% 2e-36; Gap: 57; LO: yes; RBS: -2.273, 2.809, 13, -3.319, yes; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/ WaldoWhy_54, MK494102/100%/2e-36; SIF-HHPred: NKF, no matches with a probability above 90%; SIF-Syn: NKF
Notes: Nothing ambiguous here. Start is conserved. The large gap is also conserved in Phamerator.
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Gene 52 in our file, Gene 53 in PhagesDB 
SSC: start 39729, stop 41672; CP: yes; SCS: Both called start of 39729; ST: SS; Blast Start: matches Thoth_53 Query 1 to Subject 1 100% 0.0; Gap: 2; LO: NA; RBS: -3.654, 2.146, 12, -4.490, no; F: DNA helicase; SIF-BLAST: DNA helicase/PhageDB BLAST/Thoth_53, MT889385/100%/0.057; SIF-HHPred: Helicase, several matches with a probability of 100%; SIF-Syn: DNA helicase
Notes: Large phamily, so many starts but 39729 is most conserved in cluster D1. Several hits for DNA helicase in both PhagesDB and NCBI BLAST
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In Phamerator, other D1 phage call this DNA Helicase or just helicase:
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There are no specific domains to look for according to the Official Phage Function list with DNA Helicase, and HHPred comes back with several hits with a probability of 100 for things like DNA binding protein, chromatin remodeling, DNA repair, and some that are helicase:
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In the Function List, the reference gene is Chah_54. The HHPred output for this gene has many hits that are a shorter segment, but most are for helicase of some kind:
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Gene 53 in our file, Gene 54 in PhagesDB 
SSC: start 41669, stop 41950; CP: yes, not great; SCS: Both called start of 41669; ST: SS; Blast Start: matches Visconti_55 Query 1 to Subject 1 100% 2e-48; Gap: overlap of 4; LO: NA; RBS: -1.748, 3.061, 11, -2.505, no; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/ Visconti_55, MH399788/100%/2e-48; SIF-HHPred: NKF, one partial match with a probability 0f 93.4% for a transcriptional regulator; SIF-Syn: NKF
Notes: For function, BLAST and synteny support NKF. There is one partial hit in HHpred with a prob of 93.4% for a bacterial transcriptional regulator. 
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This protein is in a family of antibiotic resistant regulators in bacteria… given it’s a partial hit it may be just a bit of DNA the phage picked up from a host? I’m going with NKF.
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Gene 54 in our file, Gene 55 in PhagesDB 
SSC: start 42053, stop 42541; CP: yes; SCS: Both called start of 42503; ST: SS; Blast Start: matches WaldoWhy_57 Query 1 to Subject 1 100% 7e-87; Gap: 102; LO: yes; RBS: -1.951, 2.963, 9, -2.725, yes; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/ WaldoWhy_57, MK494102/100%/7e-87; SIF-HHPred: NKF, no matches with a probability above 90%; SIF-Syn: NKF
Notes: Nothing ambiguous. Large gap is conserved in other phage in Cluster D1:
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Gene 55 in our file, Gene 56 in PhagesDB  Debbie
SSC: start 42726, stop 43106; CP: yes; SCS: Both called start of 42726; ST: SS; Blast Start: matches Troll4_56 Query 1 to Subject 1 100% 6e-74; Gap: 184; LO: yes, but see notes below; RBS: -2.814, 2.549, 13, -3.860, yes; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/ Troll4_56, FJ168662/100%/6e-74; SIF-HHPred: NKF, one small partial hit with a probability of 92.18%; SIF-Syn: NKF
Notes: Again the large gap before this gene is conserved in Phamerator:
[image: ]
However, in the GeneMark output, in the 1st reading frame there seems to be an ORF that would fit into this gap:
[image: ]
Regarding function, there is one small, partial hit with a prob of 92% for a protein of unknown function in HHpred:
[image: ]

Gene 56 in our file, Gene 57 in PhagesDB 
SSC: start 43111, stop 44289; CP: yes; SCS: Glimmer called start of 43111, GeneMark called start of 43159; ST: SS; Blast Start: matches Troll4_57 Query 1 to Subject 1 100% 0.0; Gap: 4; LO: NA; RBS: -2.046, 2.918, 15, -3.648, yes; F: Cas4 exonuclease SIF-BLAST: Cas4 family exonuclease/PhageDB BLAST/WaldoWhy_59, MK494102/99%/0.0; SIF-HHPred: exonuclease, several matches with a probability above 90%; SIF-Syn: Cas4 exonuclease
Notes: Glimmer start is the most annotated and most conserved. For function, there are hits for exonuclease and Cas4 exonuclease. The Official Phage Function List says this about Cas4 Exonuclease:
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).
There is only one conserved domain in this protein in Phamerator:
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There are several hits for this same domain or an exonuclease in HHPred:
[image: ]
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Given the HHpred hits and what is specified in the Phage Function list (there is only the exonuclease domain, not the helicase domain) I’m going with Cas4 exonuclease and not RecB like exonuclease/helicase

Gene 57 in our file, Gene 58 in PhagesDB 
SSC: start 44291, stop 44479; CP: yes; SCS: Glimmer called start of 44291, GeneMark called start of 44312; ST: SS; Blast Start: matches WaldoWhy_60 Query 1 to Subject 1 100% 4e-29; Gap: 1; LO: NA; RBS: -1.418, 3.219, 13, -2.463, yes; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/ WaldoWhy_60, MK494102/100%/4e-29; SIF-HHPred: NKF, no matches with a probability above 90%; SIF-Syn: NKF
Notes: Glimmer start is most annotated in Starterator and most conserved. Nothing else ambiguous here!

Gene 58 in our file, Gene 59 in PhagesDB 
SSC: start 44493, stop 45353; CP: yes; SCS: Both called start of 44493; ST: SS; Blast Start: matches WaldoWhy_61 Query 1 to Subject 1 100% 1e-164; Gap: 13; LO: no; RBS: -1.462, 3.198, 9, -2.236, yes; F: RecA-like DNA recombinase; SIF-BLAST: RecA-like DNA recombinase /PhageDB BLAST/ WaldoWhy_61, MK494102/100%/1e-164; SIF-HHPred: RecA-like DNA recombinase, several matches with a probability above 90% for a RecA protein and/or recombination protein; SIF-Syn: RecA-like DNA recombinase
Notes: For function, both PhagesDB and NCBI BLAST support RecA-like DNA recombinase, which is on the Official Phage Function List:
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HHPred has several hits at 99% for a RecA protein and/or a recombination protein:
[image: ]
[image: ]

Gene 59 in our file, Gene 60 in PhagesDB 
SSC: start 45354, stop 46232; CP: yes; SCS: Both called start of 45354; ST: SS; Blast Start: matches Nova_59 Query 1 to Subject 1 95% 1e-163; Gap: 0; LO: NA; RBS: -1.748, 3.061, 13, -2.794, yes; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/Plot_60, DQ398051/95%/1e-161; SIF-HHPred: NKF, no matches with a probability above 90% that make sense in a phage; most hits are partial; SIF-Syn: NKF
Notes: Some BLAST hits in PhagesDB and NCBI are for odd functions not on the Official List, like CDC45-like protein or Asp-rich protein:
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But the vast majority are NKF. There are some HHPred hits above 90%, but most are partial and do not make sense in a phage, like proteins for nucleolar RNA, nucleosome assembly, vaculolar import, ribosomal assembly… these are proteins in eukaryotes.
[image: ]
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Given the lack of evidence to call this anything, I’m going with NKF.

Gene 60 – New gene added 4.27.2023! - Anna
SSC: start 46334, stop 46450; CP: no; SCS: neither called this gene, we added it; ST: NA; Blast Start: matches SirHarley_63 Query 1 to Subject 1 100% 4e-19; Gap: 101; LO: yes; RBS: -1.259, 3.295, 9, -2.034, yes; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/ SirHarley_63, JF937107/100%/1e-19; SIF-HHPred: NKF, only one matches with a probability above 90% for DNA helicase; SIF-Syn: NKF
Notes: Anna added this gene. There are several good BLAST hits and this makes the gap between the two genes on either side smaller.
[image: ]
One hit above 90% for a DNA helicase gene in HHPred but the e-val is high (0.18)
[image: ]
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Gene 61 in our file, Gene 61 in PhagesDB 
SSC: start 46447, stop 47250; CP: yes; SCS: Glimmer called start of 46447, GeneMark called start of 46510; ST: SS; Blast Start: matches WaldoWhy_64 Query 1 to Subject 1 100% 1e-162; Gap: overlap of 4; LO: no; RBS: -1.395, 3.230, 12, -2.231, yes; F: oxidoreductase; SIF-BLAST: oxidoreductase /PhageDB BLAST/WaldoWhy_64, MT889385/100%/1e-162; SIF-HHPred: NKF, no matches with a probability above 90%; SIF-Syn: oxidoreductase
Notes: The Glimmer start is most conserved and yields a longer gene. [image: ]
Regarding functions, both NCBI and PhagesDB BLAST support oxidoreductase:
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Synteny in Phamerator does, too:
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In HHpred, there are several hits with a prob above 98%for this function:
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This function is in the Official List and the example gene is Onyinye_78. When you submit this gene to HHPred, the two top hits at 99% prob are oxidoreductase:
[image: ] [image: ]
I’m good with calling this function as oxidoreductase.

Gene 62 in our file, Gene 62 in PhagesDB – Lowry
SSC: start 47254, stop 47871; CP: yes; SCS: Glimmer called start of 47254, GeneMark called start of 47257; ST: SS; Blast Start: matches WaldoWhy_65 Query 1 to Subject 1 100% 1e-119; Gap: 3; LO: NA; RBS: -5.046, 1.479, 13, -6.092, no; F: hydrolase; SIF-BLAST: hydrolase/PhageDB BLAST/Helpful_66, MN284409/100%/1e-119; SIF-HHPred: hydrolase, several matches with a probability above 98%; SIF-Syn: phosphatase or hydrolase
Notes: The Glimmer start was the most conserved in Starterator and BLAST output. It had the same RBS values as the alternative start suggested by GeneMark.
For function, there are BLAST hits for NKF, hydrolase, phosphatase, deoxyribonucleoditase, nucleotide pyrophosphohydrolase… all kinds of -ase names. Not all are on the Official Phage Function List. HHpred has many hits with high probability for phosphatase:
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Phosphatase is on the Official Phage Function List, but there is no example given and no other information on when to call this. There are also hits for hydrolase, which is also on the official phage function list. Some of the other hits in HHPred are for proteins not found in bacteria or phages. I’m not sure what the class will decide. Lowry went with hydrolase.
[image: ]

Gene 63 in our file, Gene 63 in PhagesDB 
SSC: start 47871, stop 48401; CP: yes; SCS: Both called start of 47871; ST: SS; Blast Start: matches WaldoWhy_66 Query 1 to Subject 1 100% 1e-103; Gap: overlap of 1; LO: NA; RBS: -2.814, 2.549, 9, -3.589, yes; F: methyltransferase; SIF-BLAST: methyltransferase/PhageDB BLAST/ WaldoWhy_66, MK494102/100%/1e-103; SIF-HHPred: methyltransferase, several matches with a probability above 99%; SIF-Syn: methyltransferase
Notes: For function, both PhagesDB BLAST and NCBI BLAST support methyltransferase:
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Synteny and Phamerator also support this function, with two methyltransferase domains:
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Finally, HHPred has several hits with over 99% probability for methyltransferase:
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Finally, methyltransferase is on the Official List, and the example is Optimus_14. This gene’s HHPred hits are also for methyltransferase:
[image: ]
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I feel comfortable calling this methyltransferase.

Gene 64 in our file, Gene 64 in PhagesDB 
SSC: start 48404, stop 48889; CP: yes; SCS: Glimmer called start of 48404, GeneMark called start of 48398; ST: SS; Blast Start: matches Visconti_66 Query 1 to Subject 1 100% 1e-89; Gap: 2; LO: NA; RBS: -1.748, 3.061, 9, -2.523, yes; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/Visconti_66, MH399788/100%/1e-89; SIF-HHPred: NKF, matches with a probability above 90% are NKF or partial hit to nucleotide modification domain; SIF-Syn: NKF
Notes: Glimmer start is more conserved and won’t cause an overlap with the previous gene.
For function, BLAST and synteny support NKF. The HHPred hits with a probability above 90% are all partial hits for NKF (hypothetical protein) or for a nucleotide modification associated domain:
[image: ] [image: ]
The nucleotide domain hit is:
[image: ]
This function is not on the Official List. There is no domain indicated on Phamerator:
[image: ]
Not enough compelling evidence to call this anything other than NKF…

Gene 65 in our file, Gene 65 in PhagesDB – Jacob
SSC: start 48897, stop 49592; CP: yes; SCS: Both called start of 48897; ST: SS; Blast Start: matches WaldoWhy_68 Query 1 to Subject 1 100% 1e-133; Gap: 7; LO: NA; RBS: -5.535, 1.244, 9, -6.310, no; F: FabG-like reductase; SIF-BLAST: FabG-like reductase /PhageDB BLAST/Delton_66, MK559427/100%/1e-133; SIF-HHPred: FabG-like reductase, several matches with a probability above 99% for reductase and oxidoreductase; SIF-Syn: FabG-like reductase
Notes: Start is not most annotated in Starterator, but it is the most conserved across cluster D1. 
For function, there are several hits in PhagesDB and NCBI BLAST for oxidoreductase and FabG-like reductase:
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[image: ]
Both are on the Official Phage Function list:
[image: ]
This gene has so many domains! Some are FabG-like and FabG…
[image: ]
For HHpred, there are several hits about 99% for oxidoreductase, reductase, and some of these have FabG in the description:
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In the Official List, the example gene for FabG-like reductase is Gumball_65. When this sequence is placed into HHPred, the top hits are identical to those for Mopey_65:
[image: ]
FabG proteins:
[image: ]
Seems to me this is what we should call this gene, but we’ll see what the rest of the class thinks…

Gene 66 in our file, Gene 66 in PhagesDB – Karlyn
SSC: start 49703, stop 53005; CP: yes; SCS: Both called start of 49703; ST: SS in cluster D1; Blast Start: matches Penelope2018_67 Query 1 to Subject 1 100% 0.0; Gap: 110; LO: yes; RBS: -2.814, 2.549, 12, -3.649, no; F: DNAE-like DNA polymerase III (alpha); SIF-BLAST: DNAE-like DNA polymerase III (alpha)/PhageDB BLAST/ Penelope2018_67, MN119378/100%/0.0; SIF-HHPred: DNA polymerase III alpha, several matches with a probability of 100%; SIF-Syn: DNAE-like DNA polymerase III (alpha)
Notes: Start is most conserved in cluster D1, but there are so many genes in this phamily, the Starterator data is almost NI. Large gap is conserved in cluster:
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For function, BLAST suggests some kind of DNA polymerase III (alpha):
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The Official List has DNAE-like DNA polymerase III (alpha) listed, as well as other DNA pol names:
[image: ]
The HHpred has several hits with 100% probability for DNA polymerase III alpha:
[image: ] [image: ]
In Phamerator, there are several domains in this protein, including dnaE…
[image: ]
I think it’s definitely DNA pol III, alpha, but this DNAE-like name on the Official List is odd. I guess since it’s on the list we should call it that – other phage in Cluster D1 do.

Gene 67 in our file, Gene 67 in PhagesDB 
SSC: start 53007, stop 53528; CP: yes; SCS: Both called start of 53007; ST: SS; Blast Start: matches Visconti_69 Query 1 to Subject 1 100% 3e-94; Gap: 1; LO: NA; RBS: -4.006, 1.978, 9, -4.781, no; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/ Visconti_69, MH399788/100%/3e-94; SIF-HHPred: NKF, no matches with a probability above 90%; SIF-Syn: NKF
Notes: Nothing ambiguous here!!

Gene 68 in our file, Gene 68 in PhagesDB 
SSC: start 53556, stop 54656; CP: yes; SCS: Both called start of 53556; ST: SS, for Cluster D1; Blast Start: matches Visconti_70 Query 1 to Subject 1 100% 0.0; Gap: 27; LO: yes; RBS: -2.814, 2.549, 12, -3.649, no; F: ThyX-like thymidylate synthase; SIF-BLAST: ThyX-like thymidylate synthase /PhageDB BLAST/ Visconti_70, MH399788/100%/0.0; SIF-HHPred: ThyX-like thymidylate synthase, several matches with a probability of 100%; SIF-Syn: ThyX-like thymidylate synthase
Notes: Start conserved in cluster D1.
For function, ThyX-like thymidylate synthase is in the Official List, and supported by BLAST:
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Supported by Phamerator and specific domains present:
[image: ]
And supported by HHPred data!
[image: ]

Gene 69 - added NEW gene here! 4.27.2023
SSC: start 54653, stop 54829; CP: no; SCS: neither called this gene, we added it; ST: NA; Blast Start: matches Troll4_69 Query 1 to Subject 1 100% 4e-30; Gap: overlap of 4; LO: NA; RBS: -2.757, 2.577, 7, -4.280, no; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/ Troll4_69, FJ168662/100%/4e-30; SIF-HHPred: NKF no matches with a probability above 99%; SIF-Syn: NKF
Notes: Added this gene and there are sever BLAST hits for this that are NKF:
[image: ]

[bookmark: _GoBack]Gene 70 in our file, Gene 69 in PhagesDB  - Sa’mya checked gap, added gene above
SSC: start 54810, stop 55481; CP: yes; SCS: Glimmer called start of 54810, GeneMark called start of 54861; ST: NI; Blast Start: matches Visconti_71 Query 1 to Subject 1 100% 1e-129; Gap: overlap of 20; LO: yes; RBS: -1.418, 3.219, 13, -2.463, yes; F: RuvC-like resolvase; SIF-BLAST: RuvC-like resolvase /PhageDB BLAST/ Visconti_71, MH399788/100%/1e-129; SIF-HHPred: RuvC-like resolvase, several matches with a probability above 99%; SIF-Syn: RuvC-like resolvase
Notes: This start is most conserved in cluster D1, but there is a large gap. On the GeneMark output, it looks like there could be other genes in the reading frame before this gene…
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Also in the DNAMaster Frames screen:
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For function, all signs point to RuvC-like reductase. This is on the Official List, supported by BLAST data:
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And supported by HHPred hits:
[image: ]
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Gene 71 in our file, Gene 70 in PhagesDB 
SSC: start 55447, stop 55683; CP: yes, not great; SCS: Both called start of 55447; ST: SS; Blast Start: matches Visconti_72 Query 1 to Subject 1 100% 1e-41; Gap: overlap of 35; LO: NA; RBS: -1.582, 3.140, 11, -2.339, yes; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/ Visconti_72, MH399788/100%/1e-41; SIF-HHPred: NKF, no matches with a probability above 90%; SIF-Syn: NKF
Notes: Start is most conserved in Starterator and yields most 1:1 Q;S hits in BLAST. There is an overlap of 35BPs, but this seems to be conserved across the cluster:
[image: ]
Function is NKF, and unambiguous.

Gene 72 in our file, Gene 71 in PhagesDB 
SSC: start 55680, stop 56033; CP: yes; SCS: Both called start of 55680; ST: SS; Blast Start: matches Visconti_73 Query 1 to Subject 1 100% 3e-61; Gap: overlap of 4; LO: NA; RBS: -2.071, 2.906, 9, -2.845, yes; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/ Visconti_73, MH399788/100%/3e-61; SIF-HHPred: NKF, no matches with a probability above 90%; SIF-Syn: NKF
Notes: Nothing ambiguous about this gene!!

Gene 73 in our file, Gene 72 in PhagesDB 
SSC: start 56030, stop 56305; CP: yes; SCS: Both called start of 56030; ST: SS; Blast Start: matches Visconti_74 Query 1 to Subject 1 100% 2e-52; Gap: overlap of 4; LO: NA; RBS: -2.699, 2.605, 10, -3.394, no; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/ Visconti_74, MH399788/100%/2e-52; SIF-HHPred: NKF, several matches with a probability above 90%, but for different domains or functions – no consensus; SIF-Syn: NKF
Notes: BLAST supports NKF:
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HHPred hits are above 90%, but partial hits and for a wide range of either domains or functions.
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There are no conserved domains in this gene in Phamerator:
[image: ]
I don’t think there is compelling evidence to call this anything but NKF.

Gene 74 in our file, Gene 73 in PhagesDB – Jamie
SSC: start 56290, stop 56541; CP: yes; SCS: Glimmer called start of 56290, GeneMark called start of 56308; ST: NI; Blast Start: matches Thoth_74 Query 1 to Subject 1 100% 2e-42; Gap: overlap of 16; LO: NA; RBS: -2.071, 2.906, 9, -2.845, no, but better then GeneMark start values; F: Helix-turn-Helix DNA binding protein; SIF-BLAST: helix-turn-helix DNA-binding protein/PhagesDB BLAST/Thoth_74, MT889385/100%/2e-42; SIF-HHPred: helix-turn-helix DNA binding protein, there are matches above 90% probability; SIF-SYN: helix-turn-helix DNA binding protein
Notes: For the start, there is about a 50/50 split on using 56290 vs 56308. We’ll see what the class decides…
For function, this could be a poster. If we call it HTH DNA binding protein, as some BLAST this suggest, and as some HHPred hits suggest, then someone needs to check the references in the Official Phage Function List.
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Jamie determined HTH DNA Binding Protein

Gene 75 in our file, Gene 74 in PhagesDB – Chris
SSC: start 56600, stop 56815; CP: yes; SCS: Both called start of 56600; ST: SS; Blast Start: matches WaldoWhy_77 Query 1 to Subject 1 100% 5e-35; Gap: 58; LO: yes; RBS: -1.748, 3.061, 9, -2.523, yes; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/ WaldoWhy_77, MK494102/100%/5e-35; SIF-HHPred: NKF, a few matches with a probability above 90% for HTH DNA binding protein, but no matches as good as example in Official Function List; SIF-Syn: NKF
Notes: There is a large gap, but this start is most conserved and the gap seems to be conserved in Phamerator:
[image: ]
For function, all BLAST hits suggest NKF:
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HHPred has some ribbon HTH DNA binding hits:
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There are no identified domains in Phamerator:
[image: ]
I don’t know… I’m inclined to go with NKF, but if a student wants to investigate this function further, they will have to look at the examples and case studies in the Official Phage Function List to be sure they are calling it ribbon HTH DNA binding protein correctly.
[image: ]

Gene 76 in our file, Gene 75 in PhagesDB 
SSC: start 56819, stop 57259; CP: yes; SCS: Both called start of 56819; ST: SS; Blast Start: matches WaldoWhy_78 Query 1 to Subject 1 100% 5e-79; Gap: 3; LO: NA; RBS: -1.620, 3.122, 14, -2.967, yes; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/ WaldoWhy_78, MK494102/100%/5e-79; SIF-HHPred: NKF, no matches with a probability above 90% except for unknown function; SIF-Syn: NKF
Notes: nothing ambiguous!

Gene 77 in our file, Gene 76 in PhagesDB 
SSC: start 57271, stop 57843; CP: yes; SCS: Both called start of 57271; ST: SS; Blast Start: matches Visconti_78 Query 1 to Subject 1 100% 1e-119; Gap: 11; LO: no; RBS: -3.631, 2.158, 12, -4.467, no; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/ Visconti_78, MH399788/100%/1e-119; SIF-HHPred: NKF, 4 partial matches with a probability above 90% for RNA polymerase; SIF-Syn: NKF
Notes: This start is the most conserved, though it doesn’t yield the longest ORF.
For function, NCBI and PhagesDB BLAST and synteny support NKF. There are a few hits above 90% for a DNA directed RNA polymerase in HHPred:
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These are partial hits, and the Official Function list says that this can be an incorrect hit:
A misinterpretation of crystal structure chains lead to the mis-assignment of Zetzy1847 gene 42 as DNA directed RNA polymerase.
Given this, I’m going with NKF.

Gene 78 in our file, Gene 77 in PhagesDB 
SSC: start 57860, stop 58318; CP: yes; SCS: Both called start of 57860; ST: SS; Blast Start: matches Troll4_78 Query 1 to Subject 1 99% 1e-102; Gap: 16; LO: no; RBS: -2.814, 2.549, 11, -3.571, no; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/ Troll4_78, NC_011285/99%/1e-102; SIF-HHPred: NKF, no matches with a probability above 90%; SIF-Syn: NKF
Notes: nothing ambiguous! Start is most conserved, though doesn’t yield the longest ORF.

Gene 79 in our file, Gene 78 in PhagesDB changed start from 58390 to 58381 on 3/17!
SSC: start 58381, stop 58695; CP: yes; SCS: Glimmer called start of 58390, GeneMark called more conserved start of 58381; ST: SS; Blast Start: matches Troll4_79 Query 1 to Subject 1 100% 6e-61; Gap: overlap of 1; LO: NA; RBS: -3.642, 2.152, 12, -4.477, yes; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/ Troll4_79, NC_011285/99%/1e-102; SIF-HHPred: NKF, no matches with a probability above 90% that make sense in phage; SIF-Syn: NKF
Notes: I changed the start to the one suggested by GeneMark as this is most conserved in Cluster D1. It also has the best RBS values and yields a longer ORF than the Glimmer start. Also, there is coding potential here.
For function, BLAST and synteny suggest NKF. There are a few partial hits in HHPred for proteins in mouse, human or unknown function.
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I’m keeping NKF.

Gene 80 in our file, Gene 79 in PhagesDB 
SSC: start 58692, stop 58940; CP: yes; SCS: Both called start of 58692; ST: SS; Blast Start: matches Troll4_80 Query 1 to Subject 1 100% 2e-43; Gap: overlap of 4; LO: NA; RBS: -1.907, 2.985, 11, -2.664, yes, tied for best; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/ Troll4_80, NC_011285/100%/2e-43; SIF-HHPred: NKF, no matches with a probability above 90%; SIF-Syn: NKF
Notes: nothing ambiguous!

Gene 81 in our file, Gene 80 in PhagesDB 
SSC: start 58933, stop 59193; CP: yes; SCS: Both called start of 58933; ST: SS; Blast Start: matches Helpful_84 Query 1 to Subject 1 100% 1e-46; Gap: overlap of 8; LO: no; RBS: -3.378, 2.279, 9, -4.152, no; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/ Helpful_84, MN284908/100%/1e-46; SIF-HHPred: NKF, no matches with a probability above 90%; SIF-Syn: NKF
Notes: This start is conserved, though it does not yield the longest ORF. However, there are several other starts that would yield a larger overlap. Function is definitely NKF.

Gene 82 in our file, Gene 81 in PhagesDB 
SSC: start 59190, stop 59492; CP: yes; SCS: Both called start of 59190; ST: SS; Blast Start: matches Erk16_83 Query 1 to Subject 1 100% 1e-56; Gap: overlap of 4; LO: yes; RBS: -2.071, 2.906, 10, -2.765, yes; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/ Erk16_83, MH316562/100%/1e-56; SIF-HHPred: NKF, no matches with a probability above 90%; SIF-Syn: NKF
Notes: Nothing ambiguous here!

Gene 83 in our file, Gene 82 in PhagesDB 
SSC: start 59489, stop 59782; CP: yes; SCS: Both called start of 59489; ST: SS; Blast Start: matches Erk16_84 Query 1 to Subject 1 98% 8e-57; Gap: overlap of 4; LO: yes; RBS: -3.420, 2.259, 11, -4.177, no; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/ Erk16_84, MH316562/98%/8e-57; SIF-HHPred: NKF, no matches with a probability above 90%; SIF-Syn: NKF
Notes: nothing ambiguous!

Gene 84 in our file, Gene 83 in PhagesDB Orpham! Deleted 4.27.2023
SSC: start 1, stop 309; CP: yes; SCS: Both called start of 1; ST: SS; Blast Start: matches Thoth_1 Query 1 to Subject 1 100% 1e-57; Gap: 0; LO: NA; RBS: -2.273, 2.809, 64617, -3.495, yes; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/Thoth_1, MT889385/100%/1e-57; SIF-HHPred: NKF, no matches with a probability above 90%; SIF-Syn: NKF
Notes: This is the first orpham in Mopey! Called by Glimmer, not GeneMark. No coding potential to check. The only phage that show up as BLAST hits are Big Mama and a draft gene:
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This gene is tiny, at only 123 BP. There is little support for this gene existing…I’m ok with deleting. We’ll see what the class thinks! Plus, when we change start to next gene, there is no large gap if we remove this gene… there is a small overlap, actually.

Gene 84 in our file, Gene 84 in PhagesDB changed start to 59779 on 3/27/23!
SSC: start 59779, stop 60174; CP: yes; SCS: Glimmer called start at 60001, GeneMark called more conserved start in BLAST of 59779; ST: NI; Blast Start: matches WaldoWhy_85 Query 1 to Subject 1 100% 1e-68; Gap: overlap of 4; LO: NA; RBS: -4.027, 1.968, 9, -4.801, no; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/ WaldoWhy_85, MK494102/100%/1e-68; SIF-HHPred: NKF, no matches with a probability above 90%; SIF-Syn: NKF
Notes: Changed start from Glimmer start of 60001 to GeneMark start of 59779 on Mar 27! This start has better RBS values, yields more Q1:S1 hits in BLAST:
[image: ]
And aligns with more genes in D1. Changing this start yields a much longer ORF than the Glimmer start. This would put the gene in a different phamily, I’m sure. Also, since we’ll likely remove the gene before this one, this new start takes care of what would have been a large overlap. 

Gene 85 in our file, Gene 85 in PhagesDB 
SSC: start 60171, stop 60710; CP: yes; SCS: Both called start of 60171; ST: SS; Blast Start: matches Erk16_86 Query 1 to Subject 1 95% 1e-102; Gap: overlap of 4; LO: NA; RBS: -2.281, 2.805, 11, -3.038, yes; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/ Erk16_86, MH316562/95%/1e-102; SIF-HHPred: NKF, no matches with a probability above 90%; SIF-Syn: NKF
Notes: Start is most conserved in Starterator, though there are some hits in BLAST that are not 1:1. However, this start has the best RBS values, and yields the longest ORF. 

Gene 86 in our file, Gene 86 in PhagesDB changed start to 60758 on 3/30/2023
SSC: start 60758, stop 61069; CP: yes; SCS: Glimmer called start at 60803, GeneMark called start at 60758 which is more conserved; ST: SS; Blast Start: matches WaldoWhy_87 Query 1 to Subject 1 99% 4e-54; Gap: 47; LO: yes; RBS: -4.013, 1.974, 14, -5.360, no; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/ WaldoWhy_87, MK494102/99%/4e-54; SIF-HHPred: NKF, no matches with a probability above 90%; SIF-Syn: NKF
Notes: I went with the GeneMark start of 60758 as this was more conserved in Starterator and BLAST. This start did not have the best RBS values, but it resulted in a longer gene.

Gene 87 in our file, Gene 87 in PhagesDB 
SSC: start 61075, stop 61188; CP: yes; SCS: Only Glimmer called start of 61075, not called by GeneMark; ST: SS; Blast Start: matches WaldoWhy_88 Query 1 to Subject 1 100% 5e-17; Gap: 5; LO: NA; RBS: -2.976, 2.472, 10, -3.671, yes; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/ WaldoWhy_88, MK494102/100%/5e-17; SIF-HHPred: NKF, no matches with a probability above 90%; SIF-Syn: NKF
Notes: Only Glimmer called this gene, but the start is most conserved and this gene is called by most other phage in D1. 
[image: ]
[image: ]

Gene 88 in our file, Gene 88 in PhagesDB 
SSC: start 61256, stop 64198; CP: yes; SCS: Both called start of 61256; ST: SS; Blast Start: matches Thoth_88 Query 1 to Subject 1 99% 0.0; Gap: 67; LO: yes; RBS: -2.814, 2.549, 15, -4.416, no; F: DNA primase/polymerase; SIF-BLAST: DNA primase/polymerase /PhageDB BLAST/ Thoth_88, MT889385/99%/0.0; SIF-HHPred: DNA primase/polymerase, several matches with a probability above 90%; SIF-Syn: DNA primase/polymerase
Notes: Start is most conserved. For function, BLAST and synteny support DNA primase/polymerase:
[image: ]
[image: ] This name is on the Official List, and indicates that to call it this it must have both parts (primase and polymerase). The protein as both domains, according to Phamerator:
[image: ]
And HHPred has hits to both of these functions:
[image: ]
[image: ]
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I think this is the function!
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‘This is version 1.2 of the entry. See complete history.

Find Similar Assemblies

Biological assembly 1 assigned by authors.
’ ' -

Macromolecule Content Evolution and mechanism from structures of an ADP-ribosylating toxin and NAD complex.
« Total Structure Weight: 210.08 kDa @ Han, S. Craig, J.A., Putnam, C.D. Carozzi, N.B. Tainer, J.A.
+ Atom Count 14,325 @ (1999) Nat Struct Biol 6: 932-936

« Modelled Residue Count: 1,608 @
« Deposited Residue Count: 1,848 @
+ Unique protein chains: 1

PubMed: 10504727 [T D
DOI: 10.1038/13300

Primary Citation of Related Structures
1081, 1052

PubMed Abstract:
Amember of the Bacilus-produced vegetative insecticidal proteins (VIPs) possesses high specificity against the
major insect pest, com rootworms, and belongs to a class of binary toxins and regulators of biological pathways
distinct from classical A-B toxins. The 1.5 A resolution crystal structure of the enzymatic ADP-ribosyltransferase
component, VIP2, from Bacillus cereus reveals structurally homologous N- and C-terminal alpha/beta domains likely
representing the entire class of binary toxins and implying evolutionary relationships between families of ADP-
ribosylating toxins. The crystal structure of the kinetically trapped VIP2-NAD complex identifies the NAD binding
cleft within the C-terminal enzymatic domain and provides a structural basis for understanding the targeting and
catalysis of the medically and environmentally important binary toxins. These structures furthermore provide specific
experimental results to help resolve paradoxes regarding the specific mechanism of ADP-ribosylation of actin by
implicating ground state destabilization and nicotinamide product sequestration as the major driving forces for
catalysis.

Organizational Affiliation
Department of Molecular Biology and the Skaggs Institute for Chemical Biology, The Scripps Research Institute, La
Jolla, California 92037, USA.

Macromolecules

Find similar proteins by: | Sequence + |(by identity cutoff) | 3D Structure

Entity ID: 1
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D Date Tool Nr

1 PFI34799 AAA_24; AAA domain 99.77 26e16 12671 201 193 194

4588060 HHPR
2 esA RecA protein; Recombination, 9936 se11 10795 144 164 366

Radioresistance, DNA-repair, ATPase,
DNA-binding protein, DNA BINDING
PROTEIN; HET: AGS; 2.

6578158 HHPR
4434848 HHPR

2027127 HHPR
3 4PEA Protein RecA, 15t part, 2nd part; 9936 se11 10729 143 166 350

HOMOLOGOUS RECOMBINATION,
DNA REPAIR, ATPASE, RECOMBINASE,
DNA BINDING PROTEIN, PLOOP

5741897 HHPR
2261083 HHPR

5003153 HHPR
4 SRA Protein RecA; DNA-binding protein, 9935 72e1 10621 15 188 351

ATP-dependent DNA protein, ATPase
activity, DNA strand exchange, DNA
BINDING PROTEIN

1871958 HHPR

863899  HHPR

x
x
x
x
x
x
x
x
x
x

913580 HHPR
5 SCOP.dixpsal  c37.1.11(A15-282) RecA protein 9935 3911 10306 127 169 268

Page 103 ATPase-domain {Deinococcus
- radiodurans [TaxId: 12991} | CLASS:
Alpha and beta protein

6 3HRBA Protein recA; Alpha and beta proteins 9934 41e1 10818 127 183 356
(@/b, a+b), ATP-binding, Cytoplasm
DNA damage, DNA recombination,
DNA repair, DNA

7 SCOP.dzzjal  €37.1.11(AS-270) automated 9932 1e-10 10002 137 183 266
matches {Mycobacterium smegmatis
[Taxid: 246196} | CLASS: Alpha and
beta proteins (a/b),

8 PRO0ISA24 RecA ; recA bacterial DNA 99.32 14810 997 146 188 261
recombination protein

9 avosa Flagella-related protein H; RecA 99.28 19e10 9695 127 71 228
superfamily ATPase, HYDROLASE; HET:
ATP; 2.3A {Sulfolobus acidocaldarius}
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Sequences producing significant alignments:

Hopey_Draft_60, function unknoun, 292
Nova 59, CpCa:

62, CDCas.
PLot_60, function unknown, 299
Gumball 66, Asp-rich protein, 312
Penelope2018_60, function unknoun, 300
Erk16_59, function unknoun, 296
Troll2 66, function unknown, 362
Helpful 63, function unknoun, 302
Giuseppe_61, function unknown, 302
Waldokhy 62, function unknown, 299
Chill 62, function unknoun, 299
Kandz_s59, function unknoun, 298
PBI1 57, function unknoun, 309
Delton 61, function unknown, 309
Butterscotch_59, Asp-rich protein, 369
Adjutor_59, Function unknoun, 312
Bighama_58, function unknown, 311
Thoth_68, function unknown, 323
Visconti_61, function unknown, 311
Haukeye_67, Asp-rich protein, 290
Onyinye 77, function unknown, 269
Leopard_76, function unknown, 268
Aikoy_Draft_77, function unknoun, 268
Tillicus Draft_64, function unknown, 216
Erutan_Draft_68, function unknoun, 215
Zany_66, function unknoun, 216
Yikes_70, function unknown, 216
Sampudon_Draft_71, function unknown, 216
Sadboi_63, function unknown, 216
Patos_72, function unknoun, 216
ParvusTarda_67, function unknoun, 216
Otterstedts?1 68, function unknown, 216
Norfianre_Draft_70, function unknown, 216
Lambo_66, function unknoun, 216
Jalebi_67, function unknown, 216
Gretellyn 65, function unknoun, 216
GOATification Draft_65, function unknoun, 216
Gibbin_76, function unknown, 216
Fulcrum_Draft_65, function unknown, 216
BirthdayBoy_Draft_71, function unknoun, 216
Ranch_68, function unknown, 216
Rumi_69, function unknoun, 216
NovaSharks_7e, function unknown, 216
Genamy16_71, function unknown, 216
Alyssamiracle Draft_66, function unknoun, 216
Wojtek_64, function unknown, 215
DumpTruck_68, function unknoun, 217
Rope_71, Function unknoun, 233
Foulmouth_79, function unknown, 217
Yelo_Draft 76, function unknown, 233
Weis313_71, function unknown, 233
Riparian_73, function unknown, 233
Papyrus_71, function unknown, 233
Nilo_73, function unknown, 233

x

£ NCBIBastProte x | @ The Actinobact: X

Score
(bits) Value

59 e-169
53 e-183
567 e-161
567 e-161
567 e-161
562 e-160
562 e-160
560 e-159
S0 e-159
S0 e-159
559 e-159
559 e-159
558 e-159
5% e-158
5% e-158
5% e-158
555 e-158
555 e-1s7
551 e-1s7
520 e-15
381 e-108
161 1e-3
157 3e-3:
1% 6e-3
15 1e-28
122 1e-27
11 2e-27
121 2e-27
121 2e-27
121 2e-27
121 2e-27
121 2e-27
121 2e-27
121 2e-27
121 2e-27
121 2e-27
121 2e-27
121 2e-27
121 2e-27
121 2e-27
11 2e-27
119 ee-27

19 se-27

Mopey Annotation Notebook - Word

3 Mopey Annot.

@ BLAST Search
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Descriptions

£ NCBIBlastProt X

Graphic Summary ~ Alignments

Sequences producing significant alignments

select all 26 sequences seiected

Descr

CDC45-like protein [Mycobacterium phage Nova]

hypothetical protein Adjutor_59 [Mycobacterium phage Adjutor]

othetical

otein PBI_THOTH_60 [Mycobacterium phage Thoth]

hypothetical protein SEA_CHILL_62 [Mycobacterium phage Chil
hypothetical protein SEA_KANDZ_59 [Mycobacterium phage KandZ]
hypothetical protein SEA_VISCONTI_61 [Mycobacterium phage Visconti]

hypothetical protein ERK16_59 [Mycobacterium phage Erk16]

Taxonomy

Download ~

GenPept

Scientific Name

Mycobacterium phage Nova
Mycobacterium phage Gumball
Mycobacterium phage Trolld
Mycobacterium phage PBI1

Mycobacterium phage Adjutor

cobacterium phage Thoth
Mycobacterium phage Chil
Mycobacterium phage PLot
Mycobacterium phage KandZ
Mycobacterium phage Visconti

Mycobacterium phage Erk16

hypothetical protein SEA_PENELOPE2018_60 [Mycobacterium phage Penelope2018] Mycobacterium phage Penelope2018

hypothetical protein PBI_BIGMAMA_58 [Mycobacterium phage BigMamal

Aspeich pro
‘hypothetical protein HWC68_gp70 [Gordonia phage Gibbin]
hypothetical protein HWC69_gp068 [Gordonia phage Ranch]

[Mycobacterium phage Hawkeye]

hypothetical protein WOJTEK_64 [Gordonia phage Wojtek]

hypothetical protein SEA_LEOPARD_76 [Mycobacterium phage Leopard]

hypothetical protein SEA_GENAMY16_71 [Gordonia phage Genamy16]

hypothetical protein SEA_NOVASHARKS_70 [Gordonia phage NovaSharks]

methyltransferase [Mycobacterium phage Fowlmouth]

hypothetical protein PP339_gp077 [Mycobacterium phage On

el
methyltransferase [Mycobacterium phage Papyrus]

hypothetical protein PBI_ROPE_T1 [Mycobacterium phage Rope]

Mycobacterium phage BigMama

Gordonia phage Gibbin
Gordonia phage Ranch
Gordonia phage Wojtek
Gordonia phage DumpTruck

Gordonia phage Genamy16
Gordonia phage NovaSharks
Mycobacterium phage Fowimouth

Mycobacterium phage Papyrus

Mycobacterium phage Rope

Graphics

Max
553
545
539
537
535
532
446
444
362
363
362
362
363
288
874
855
805
782
728
678
678
612
612
543

Select columns

@ TheActinobact: X | @ BLASTSearch® X | @ The Actinobact: X | @) Hpred |Bicini X | @ Phamerator

Distance tree of results

Total | Query

Score Score Cover
553 100%
545 100%
539 100%
537 100%
535 100%
532 100%
445 100%
444 100%
362 58%
363 58%
362 58%
362 58%
363 58%
288 100%
874 58%
855 58%
805 60%
782 61%
728 5%
678 76%
678 76%
612 69%
612 69%
543 49%
539 49%

539

value

00
0.0
0.0
0.0
0.0
0.0

26155

1e-154

26122

26122

26122

26122

26122

3093
3e-16
1e-15.
%-14
Te-13
1e-10
3609
4009
8007
1e-06.
2004

3004

Per.

Ident

9539%
9167%
9371%
91.94%
91.05%
87.96%
86.29%
84.95%

100.00%

100.00%

100.00%

100.00%

100.00%
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34.07%
3352%
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3162%
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Ac.
Len

323
299
299
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3n
29
300
3n
290
216
216
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217
268
216
216
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269
233
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Accession

AER49812.1
YP_002241955.1
YP_002241474.1
YP_655253.1
ACD49644.1
QOPE6020.1
QBI9T126.1
YP_655439.1
AYN58200.1
AXC38552.1
AWY03502.1
QEA114331
AVP43156.1
YP_009035962.1
YP_009852423.1
YP_009852520.1
UJQ86393.1
Qx013721.1
UOW92953 1
UVF61590.1
UVF617731
YP_009841746.1
YP_010649326.1
YP_008408857.1
QNN99730.1
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D Date Tool

Hitlist
S e Show | 25 ¢ Entries Search:
4588960 HHPR X
Aligned | Target
6578158 HHPR X Nr Hit Name Probability ~  Evalue = Score = 55 cols Length
4430448 HHPR X
1 PFOS037.16 ;DUF669 ; Protein of unknown function 99.57 5514 11727 1A 12 130
207127 HHPR X (DUF669)
BAy (R &3 2 6lQPAS  U3small nucleolar RNA-associated protein  97.8 000004 8151 38 1 Bl
e 5; ribosome assembly, 905 to pre-40S
transition, cryo-EM, Dhr1, RIBOSOME;
5003153 HHPR X HET:
e 3 eswri Vacuolar import and degradation protein  97.79 0000067 8518 55 5 1064
e 30Vacuolar import and degradation
protein 30; Suppressed, Suppreseed,
Page 103 LIGASE; 3
4 3F3A Nucleosome assembly protein 1, putative;  96.82 0.0031 6397 41 73 350
plasmodium falciparum, nucleosome
assembly protein, protein localization,
histo
5 PF0493116  ;DNA pol phi; DNA polymerase phi 9%.75 00063 6802 62 8 814
6  7MQALL WD repeat-containing protein 43; 96.55 00059 6226 4 72 677
Ribosomal assembly intermediate,
RIBOSOME; HET: A2M, ATP, SAH, PSU, 4AC,
MG, GTP, OMG,
7 6zHUB Ubiquitin-conjugating enzyme E2:34 kDa; 9632 0011 5687 42 62 205
Ubiquitin, E1, Ubc3, Cdc34, LIGASE; HET:
ATP; 3.18A {Saccharomyces cerevisiae (s
8 70FOG Transcription termination factor 4, 95.79 0.021 5749 34 59 381

mitochondrial; Mitochondria, Ribosome,
Biogenesis, GTPase, NSUN4, MTERF4; HET:
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Score
Sequences producing significant alignments: (bits) Value

Sirtarley 63, function unknown, 38 92 4e-19
Nova_66, Function unknoun, 38 T2 4e-19
Waldohy_63, function unknown, 38 89 ze-1s
Visconti_62, function unknown, 38 89 3e-1s
Thoth_61, function unknoun, 38 89 3e-1s
Penelope2018_61, function unknoun, 38 9 3e-18
Helpful 64, function unknown, 35 9 3e-18
Giuseppe_62, function unknown, 56 9 3e-18
Erk16_60, function unknoun, 38 89 3e-1s
Chi11763, function unknown, 38 89 3e-1s
Bighama_59, function unknown, 38 89 3e-1s
DrLupo_51, function unknown, 51 Tas se-es

>SirHarley_63, function unknoun, 38
Length = 38

Score = 92.0 bits (227), Expect = 4e-19
Identities = 38/38 (100%), Positives = 38/38 (100%)

Query: 1 NADERRCACGCINVHSNENHTWLCIHCDLNIEPQEVAS 38
ADERRCACGCTHVISNENHTHLCTHCOLNIEPQEYAS
Sbjct: 1 NADERRCACGCTNVHSNENHTWLCTHCDLNIEPQEVAS 38

>Nova_60, function unknoun, 38
Length = 38

Score = 92.0 bits (227), Expect = 4e-19
Identities = 38/38 (100%), Positives = 38/38 (100%)

Query: 1 NADERRCACGCINVHSNENHTWLCIHCDLNIEPQEVAS 38
ADERRCACGCTHVISNENHTHLCTHCOLNIEPQEYAS
Sbjct: 1 NADERRCACGCTNVHSNENHTWLCTHCDLNIEPQEVAS 38

>kialdoihy_63, function unknoun, 38
Length = 38

Score = 89.4 bits (220), Expect = 3e-18
Identities = 37/38 (97%), Positives = 37/38 (97%)

Query: 1 NADERRCACGCINVHSNENHTWLCIHCDLNIEPQEVAS 38
HAD RRCACGCINVUSNENHTHLCIHCOLNIEPQEYAS
Sbjct: 1 NADGRRCACGCTIVHSNENHTWLCTHCDLNIEPQEVAS 38
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Hitlist
6376244 HHPR X

Show | 25 $  Entries Search;

Aligned | Target
Nr Name Probability *  Evalue ~ Score S5 cols Length
@' Prs3a ; PriA_CRR; PriA DNA helicase Cys-rich  93.96 018 2087 19 22 27
region (CRR) domain
2 PRO312817 CXCXC; CXCXC repeat 87.42 065 2001 04 9 3
3 PFI4%469 ; DUF4501 ; Domain of unknown 824 37 2825 24 21 170
function (DUF4501)
4 2RDA Uncharacterized protein; STRUCTURAL  79.56 82 179 23 7 129
GENOMICS, JOINT CENTER FOR
STRUCTURAL GENOMICS, JCSG,
PROTEIN STRUCTURE INITIATIVE,
51G5.D CaMKII-B hub; Ca2+/CaM-dependent  76.16 2 175 24 N 145
kinase, sea anemone, peptide
docking, open-spiral, TRANSFERASE;
3.0A {(Nematostella vect
6 60FIA CaMKIl hub; Chlamydomonas 7462 2 178 22 n 134
reinhardtii CaMKII hub domain
homolog, UNKNOWN FUNCTION; 3.0
{Chlamydomonas reinhardtii} SCOP
7 SCOPdéofda.  d17.40(A)automated matches 7403 16 1672 24 N 133
{Green alga (Chlamydomonas
reinhardtii) [Taxid: 3055} | CLASS:
Alpha and beta proteins
8  5IG4D Predicted protein; Ca2+/CaM- 7291 7 1668 24 2 145

dependent kinase, sea anemone,
closed-ring, TRANSFERASE; HET: GOL;
235A {Nematostella vecte
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Descriptions Graphic Summary Alignments. Taxonomy
Sequences producing significant alignments Download Select columns ¥ Show | 100V | @
selectall 45 sequences selected GenPept  Graphics  Distance free of results ~ Multiple alignment MSA Viewer
D [N I I —
058 [Mycobacterium phage PBI1] Mycobacterium phage PBI1 555 555 100% 0.0 100.00% 267 YP 6552541
p61 [Mycobacterium phage Troll4] Mycobacterium phage Troll4 553 553 100% 0.0 99.63% 284 YP_0022414751
oxidoreductase [Mycobacterium phage KandZ] Mycobacterium phage KandZ 551 551 99% 0.0 9962% 267 AYNSE2011
p61 [Mycobacterium phage PLof] Mycobacterium phage PLot 537 537 99% 0.0 9662% 267 YP 6554401
063 [Mycobacterium phage Gumball Mycobacterium phage Gumball 513 513 92% 0.0 100.00% 246 YP_002241956.1
oxidoreductase [Mycobacterium phage Hawkeye] Mycobacterium phage Hawkeye 444 444 99% 3e155 79.34% 282 YP_0090359651
oxidoreductase domain protein [Nocardia phage P3.1] Nocardia phage P31 281 281 96% 3e91 5577% 261 QSL678231
oxidoreductase [Mycobacterium phage Onyinye] Mycobacterium phage Onyinye 23 236 100% 9e74 45.99% 263 YP_0106493271
oxidoreductase [Mycobacterium phage Leopard] Mycobacterium phage Leopard 23 236 100% 1e73 45.99% 279 UOW929541
oxidoreductase [Gordonia phage Suzy] Gordonia phage Suzy, 233 233 97% 3e72 46.18% 291 YP_0098030201
oxidoreductase [Gordonia phage LilyPad] Gordonia phage LilyPad 234 234 98% 3e72 4570% 301 UVKG3866.1
oxidoreductase [Gordonia phage Beyoncage] Gordonia phage Beyoncage 233 233 9% Te72 4583% 304 AXHGTTT01
oxidoreductase [Gordonia phage Terapin] Gordonia phage Terapin 233 233 97% Te72 4583% 291 YP_0092777991
oxidoreductase [Gordonia phage LitteFella] Gordonia phage LitteFella 230 230 97% 8eT1 4583% 291 QNJSS3T61
oxidoreductase [Gordonia phage Genamy 16] Gordonia phage Genamy16 199 199 97% 659 4191% 268 UVFE15911
hypothetical protein ZANY_67 [Gordonia phage Zany] Gordonia phage Zany, 19 196 97% 9e-58 4228% 268 UJQSA1361
oxidoreductase [Gordonia phage Patos] Gordonia phage Patos 195 195 97%  fe57 4265% 268 UVT317661
oxidoreductase [Gordor Gordonia phage Wojtek 195 195 97% 257 4228% 268 UJQSA3941
oxidoreductase [Gordonia phage OfterstedtS21 Gordonia phage OtterstedtS21 194 194 97% 3e57 41.18% 268 UVT312301
hypothetical protein HWC71_gp70 [Gordonia phage Sadbol] Gordonia phage Sadbol 194 194 97%  3e57 4265% 268 YP_0098527211
hypothetical protein HWC68_gp71 [Gordonia phage Gibbin] Gordonia phage Gibbin 194 194 97%  3e57 4265% 268 YP_009852424.1
hypothetical protein SEA_JALEBI_68 [Gordonia phage Jalebi] Gordonia phage Jalehi 194 194 97% 3e57 4265% 268 UJQSETEO1
hypothetical protein SEA_PARVUSTARDA_68 [Gordonia phage ParvusTarda] ~ Gordonia phage ParvusTarda 194 194 97%  de57 4265% 268 UVT310491
protein phage Ranch] Gordonia phage Ranch 194 194 97%  Ge57 4228% 268 YP_0098525211

Streptomyces phage Dryad 192 192 96% 256 4215% 264 QKY785981
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Littlerella 65, oxidoreductase, 291 239 3e-63 o
Rumi_70, oxidoreductase, 268 203 3e-s2
NovaSharks 71, oxidoreductase, 268 203 3e-s2
Genamy16_72, oxidoreductase, 2685 203 3e-52
Alyssamiracle_Draft_67, function unknoun, 268 203 3e-32
Tillicus_Draft_65, Function unknown, 268 201 1e-s1
Zany_67, function unknoun, 265 200 2e-51
Erutan_Draft_69, function unknoun, 264 200 3e-51
Wojtek 65, oxidoreductase, 268 199 se-s1
Otterstedts21 69, oxidoreductase, 268 199 se-s1
Patos_73, oxidoreductase, 268 199 7e-s1
Lambo_67, oxidoreductase, 268 198 se-s1
Gibbin_71, oxidoreductase, 268 198 se-s1
Yikes 71, oxidoreductase, 268 18 1e-s0
Sadbol_76, oxidoreductase, 268 198 1e-s0
Ranch_69, oxidoreductase, 268 198 1e-s0
ParvusTarda_68, function unknoun, 268 198 1e-s0
Jalebi_68, Function unknown, 268 198 1e-s0
Gretellyn 69, oxidoreductase, 268 1% 1e-50
BirthdayBoy_Draft_72, function unknoun, 264 197 3e-s0
Norfianre_Draft_71, function unknown, 264 1% 3e-50
GOATification Draft_66, function unknoun, 264 1% 4e-s0
Fulcrum Draft_66, function unknoun, 264 1% 4e-s0
Dryad_66, oxidoreductase, 264 1% se-so
Wentuorth_s6, oxidoreductase, 264 193 3e-a9
Rooney_55, oxidoreductase, 257 193 4e-49
Gibson_55, oxidoreductase, 257 191 1e-ss
ShakellBake_55, oxidoreductase, 264 186 3e-47
PHTouN_55, oxidoreductase, 264 18 3e-47
Lizz 55, oxidoreductase, 264 18 3e-47
Tinyiliny 55, oxidoreductase, 257 186 se-47
DumpTruck 69, oxidoreductase, 266 182 7e-45
RikSengupta_Draft_56, function unknoun, 286 177 244
Sparcetus_s5, oxidoreductase, 286 177 2e-as
Kors_Draft_sé, function unknoun, 286 177 2e-a4
Sampudon_Draft_72, function unknown, 249 176 4e-aa
Wollypog_52, oxidoreductase, 262 170 3e-a2
Yara_se, oxidoreductase, 261 162 1e-20
Hiddanleaf 52, oxidoreductase, 267 160 3e-39
FreddieHg 52, oxidoreductase, 267 160 3e-39
DannyDe_52, oxidoreductase, 267 160 3e-39
Chivey_52, oxidoreductase, 267 160 3e-39
Hager_53, oxidoreductase, 268 152 2e-37
Ric18_52, oxidoreductase, 268 152 2e-37
PhunaPhoke Draft_s2, function unknown, 268 152 2e-37
Neptune_52, oxidoreductase, 268 152 2e-37
NarutoRun_52, oxidoreductase, 268 152 2e-37
Krampus_52, oxidoreductase, 268 158 2e-37
Kate_s3, oxidoreductase, 268 152 2e-37
Karate_51, oxidoreductase, 268 152 2e-37
Gilda 52, oxidoreductase, 268 152 2e-37
Cybele_52, oxidoreductase, 268 152 2e-37
Annaserena 52, oxidoreductase, 268 152 2e-37
Anakin_52, oxidoreductase, 268 152 2e-37
IDauG_Draft_53, function unknoun, 254 139 se-3s
Erudite_Draft_52, function unknoun, 254 138 se-3
Aesir_S1, oxidoreductase, 254 138 se-3s
Tedro_Draft_s2, function unknoun, 254 138 1e-:
MortySmith Draft_51, function unknoun, 254 FECR
Haunter_52, oxidoreductase, 254 137 3eem
Rachella_s2, oxidoreductase, 255 133 se-:
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D Date Tool 9 3048 Renalase; FAD/NAD(P)-binding 99.02 4908 8905 167 253 342
Rossmann fold Superfamily, Flavin
containing amine oxidoreductase,

Mornoamine oxidase, NAD,

858025  HHPR X
10 PFO0743.22 FMO-like ; Flavin-binding 988 17e8 9825 6 186 531
8615834 HHPR X
monooxygenase-like
357105 HHPR X
1 GSEMA Ancestral Flavin-containing 98.68 1167 929 74 186 535
CEEEED BHERRE3 monooxygenase (FMO) 2; Flavin,
enzyme, membrane protein, Ancestral
6578158 HHPR X
Sequence Reconstruction;
4430448 HHPR X
12 6SE3A Ancestral Flavin-containing 98.65 1487 9194 72 18 532
EZ N X monooxygenase (FMO) 3-6; Flavin,
enzyme, membrane protein, Ancestral
5741897 HHPR X
Sequence Reconstruction
261989 HHPR X
13 6SEKA Ancestral Flavin-containing 98.65 13e7 9242 68 184 533
EIEE MR £3 monooxygenase 5; Flavin, enzyme,
Page 1 of 3 membrane protein, Ancestral
= Sequence Reconstruction, OXIDOR

14 7AL4D Ancestral Flavin-containing 98.64 9508 9319 58 184 531
monooxygenase 1 (mammalian); FMO
Paired Rossman fold Xenobiotic
detoxification, FLAVOPROTEIN

15 6LQLA Amine oxidase; Cyclohexylamine 9855 2207 &1 54 38 453
Oxidase, OXIDOREDUCTASE; HET: FOC,
FAD; 1.8A {Erythrobacteraceae
bacterium CCH12-C2}

16 2VDA PROTOPORPHYRINOGEN OXIDASE; 9.5 4e7 8778 57 38 478
PROTOPORPHYRINOGEN OXIDASE,
PORPHYRIN BIOSYNTHESIS,
CHLOROPHYLL BIOSYNTHESIS,
OXIDOREDUCTASE

17 SCOP.disezal  c3.1.2(A13329,A4442497) 98.48 5807 8321 59 38 374
Protoporphyrinogen oxidase {Tobacco
(Nicotiana tabacum) [Taxld: 4097]} |
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8501

Crystal structure of Human Renalase

PDB DOI: 10.2210/pdb3QJ4/pdb

Classification: OXIDOREDUCTASE
Organism(s): Homo sapiens
Expression System: Escherichia col
Mutation(s): No @

Deposited: 2011-01-28 Released: 2011-07-13
Deposition Author(s): Milani, M., Ciriello, F., Baroni, S., Pandini, V., Aliverti, A., Canevari, G., Bolognesi, M.

Experimental Data Snapshot WWPDB Validation @ © 3D Report|| Full Report
Method: X-RAY DIFFRACTION Metric Percentile Ranks Value
Resolution: 2.50 A iree mefjmmm— — 0 295
R-Value Free: 0.260 Clashscore mm— [ —
© 3D View: Structure | 1D-3D View | R-Value Work: 0.217 Ramachandran outiiers M ] — 0.3%
Electron Density | Validation Report | R-Value Observed: 0.219 Sidechain outliers s— 10.5%
Ligand Interaction RSAZ outers M [ — 5%

Global Symmetry: Asymmetric - C1 @ Doercentie eoie to X roy s of s resoton
Global Stoichiometry: Monomer - A1 @

Ligand Structure Quality Assessment @

Worse 0 EE— s — 1 Beter
Biological assembly 1 assigned by authors and Ligand structure goodness of fitto experimental data
generated by PISA (software)

Find Similar Assemblies

This is version 1.1 of the entry. See complete history.

Macromolecule Content

« Total Structure Weight: 77.6 kDa @
« Modelled Residue Count: 668 @
« Deposited Residue Count 684 @

« Unique protein chains: 1 FAD-binding site and NADP reactivity in human renalase: a new enzyme involved in blood
pressure regulation

Ciriello, F., Baroni, S., Pandini, V., Canevari, G.. Bolognesi, M., Aliverti,
(2011) J Mol Biol 411: 463-473
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371056 HHPR X
e om 8 @' paa STEROID MONOOXYGENASE; 99.07 11e9 10564 9 165 549
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Villiger monooxygenase, FLAVOPROTEIN;
HET: FAD, NAP; 2.087A {Aspergillus flavus
NR
5 5xA Dimethylaniline monooxygenase 98.91 198 9736 103 164 549
putative; Baeyer-Villiger monooxygenase
oxidoreductase; HET: TAM, FAD; 1.9
{spergilus
6 6SEMA Ancestral Flavin-containing 989 17e8 9715 98 169 535
monooxygenase (FMO) 2; Flavin, enzyme
membrane protein, Ancestral Sequence
Reconstruction;
7 6DKA Baeyer-Villiger monooxygenase; 989 24e8 %27 107 164 544
monooxygenase, OXIDOREDUCTASE;
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Protein Structure Initiative, New York
SGX Resear
1ZRNA L2 HALOACID DEHALOGENASE 99.82 47e18 11735 166 187 32
DEHALOGENASE, HYDROLASE; 1.83A
{Pseudomonas sp.} SCOP: c.108.1.1
6 amumA Mitochondrial 5 nucleotidase; 5'- 99.82 16e18 11769 138 184 207
nucleotidase, protein conformation,
sequence homology, HAD-lke,
dephosphorylation, HY
7 PROGYA1IS iNTSC; 5' nucleotidase, deoxy 99.82 3818 11366 149 176 179
(Pyrimidine), cytosolic type C protein
(NTSC)
8 3BWE Putative 5(3)-deoxyribonucleotidase;  99.82 47e18 11334 151 175 180

NP_764060.1, deoxyribonucleotidase-
1230PM

(=KD





image174.png
B Myoral x | (& Mail-Ho X | @ TheAcin X | & NCBIBes X | @ TheActn X | @ BLASTSe X | @ Hipred| X | - RCSBPDE X | ~ RCSBPDE X | - RCSBPDE X - RCSBPD: X (@ Phamerst X | [ SEA?HA x | [ TheBasic x | + v = x

C @ rcsborg/structure/3SD7 e« O & :

G Gmail @ YouTube B Maps [ SEAPHAGES

RCSB PDB  Dep ~ Analyze -

SPDB fonuron RImES (G @FD

3D View Annotations Experiment Sequence Genome Versions

< Biological Assembly 1 © > 3SD7 i Dispiay Fies ~

1.7 Angstrom Resolution Crystal Structure of Putative Phosphatase from Clostridium difficile
PDB DOI:

0.2210/pdb3SD7/pdd

Classification: HYDROLASE
Organism(s): Clostridioides difficile 630
Expression System: Escherichia coll BL21
Mutation(s): No @

Deposited: 2011-06-08 Released: 2011-06-29
Deposition Author(s): Minasov, G., Shuvalova, L., Dubrovska, I., Winsor, J., Papazisi, L., Anderson, W.F., Center for
Structural Genomics of Infectious Diseases (CSGID)

Experimental Data Snapshot WWPDB Validation @ © 3D Report|| Full Report
Method: X-RAY DIFFRACTION Metric Percentile Ranks Value
Resolution: 1.70 A Riree M— I — 0217
@ 3D View: Structure | 1D-3D View | R-Value Free: 0.193 Clashscore ME— 1 —
Electron Density | Validation Report | R-Value Work: 0.167 Ramachandran outiiers M o
Ligand Interaction R-Value Observed: 0.169 Sidechain outiiers I 05%
RSRZ outiers NN —15 8%

Global Symmetry: Asymmetric - C1€© [ ——
Global Stoichiometry: Monomer - A1 @ Doercentie eoie to X roy s of s resoton

Find Similar Assemblies
This is version 1.2 of the entry. See complete history.

1.7 Angstrom Resolution Crystal Structure of Putative Phosphatase from Clostridium
« Total Structure Weight: 28.21 kDa @ difficile.

« Atom Count: 2,034 @
« Modelled Residue Count: 215 @

Biological assembly 1 assigned by authors and
generated by PISA (software)

Macromolecule Content

Papazisi, L., Anderson,

inasov, G., Shuvalov; Center for Structural
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© 3D View: Structure | 1D-3D View |
Electron Denstty | Validation Report |
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Global Symmetry: Cyclic - C2 @ (3D View)
Global Stoichiometry: Homo 2-mer -A2 @

Find Similar Assemblies

Biological assembly 1 assigned by authors.

Macromolecule Content

« Total Structure Weight: 54.81 kDa @
« Atom Count: 4,207 @

« Modelled Residue Count: 466 @

« Deposited Residue Count 470 @

+ Unique protein chains: 1
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RCSBPDE X RCSBPDE X RCSBPDY X

Analyze ~ Download ~ Leam ~ About - Documentation ~ Careers

20M6

Hypothetical Protein (Probable Phosphoserine Phosph (PH0253) from Pyrococcus Horikoshii
oT3

PDB DOI: 10.2210/pdb20M6/pdd

Classification: HYDROLASE
Organism(s): Pyrococcus horikoshii OT3
Expression System: Escherichia col
Mutation(s): No @

Deposited: 2007-01-21 Released: 2008-01-29
Deposition Author(s): Jeyakanthan, J., Vaijayanthimala, S., Gayathri, D., Velmurugan, D., Baba, S., Ebinara, A,
Shinkal, A, Kuramitsu, S., Shiro, Y., Yokoyama, ., RIKEN Structural Genomics/Proteomics Initative (RSGI)
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Mutation(s): No @
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Macromolecule Content Literature

« Total Structure Weight: 52.13 kDa @

« Atom Count: 3,549 @ Crystal structure of a predicted phosphatase from Clostridium acetobutylicum
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To be published.
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Crystal structure of a putative methyltransferase (bce_1332) from bacillus cereus atcc 10987
at 1.64 A resolution

PDB DOI: 10.2210/pdb3CC8/pdb

Classification: TRANSFERASE
Organism(s): Bacillus cereus ATCC 10987
Expression System: Escherichia col
Mutation(s): No @

Deposited: 2008-02-25 Released: 2008-03-04
Deposition Author(s): Joint Center for Structural Genomics (JCSG)
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Find Similar Assemblies

This is version 1.4 of the entry. See complete history.
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Maeromelecue Content

« Total Structure Weight: 26.63 kDa @

« Atom Count: 1,934 @ Crystal structure of putative methyltransferase from NDP-N-methyl-L-glucosamine
« Modelled Residue Count: 211 @ biosynthetic pathway (NP_977653.1) from Bacillus cereus ATCC 10987 at 1.64 A
« Deposited Residue Count 230 @ resolution
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Joint Center for Structural Genomics (JCSG)
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prehairpin intermediate, BIOSYNTHETIC
PROTEIN; 2.15A {N/A}
6 PFI73765 ; DUF5398 ; Family of unknown function  35.76 390 22 55 4 8
(DUF5398)
7 cdniszm NTP-PPase_Af0060.ike; Nucleoside 3027 360 1837 44 68 68

Triphosphate Pyrophosphohydrolase
(EC3.6.1.8) MazG-like domain found in
pfamdam.org/family/PFI7376 5¥tabviews=tab0 uncharacteriz

P Type here to search




image189.png
B MyPoral x| I3 Mail-HolyNar X | @ The Actinobacte X | @ The Actinobact: X | @ BLASTSearchf X | @ Hipred [Bioin X 1 Nudeotideme X (@ Phamerator X

C @ ebiacuk/interpro/entry/pfam/PFO7659/

G Gmeil @ YouTube Y Maps

SEA PHAGES

’) InterPro-*—Classificatio

Home = » Search [EN:WWEY

P Type here to search

A/ Browse By Entry / Pfam | PF07659 / Overview

PFfam Nucleotide modification associated domain 1 [FiigEa
[Fincon

Member Plame
Orervien) database
Integrated to
Proteins 4k
Pfam type Domain > IPRO11630
Domain Architectures 7
Short name DUF1599

Taxonomy 4k

Proteomes 966 Description

Signature An alpha helical domain with conserved polar residues suggestive of enzymatic function. The
foseTTAFolg 1 domainis associated with the 5-hydroxymethyl uridine synthase and is predicted to play a role in
modified base biosynthesis pathways [PMID:23814188].

AlphaFold 4k

Alignment
Curation
This service is part of the ELIXIR infrastructure This service is part of the GBC gl‘é’lfﬁ%\

i
= InterPro is a Global Core Biodata Resource

InterPro is an ELIXIR Core Data Resource COALITION

EMBL-EBI & mtranet forstaft >

Services Research Tr: a Industry About

This website requires cookies, and the limited processing of your personal data in order to function. By using the site you Iagree, dismiss this banner

are agreeing to this as outlined in our Privacy Notice and Terms of Use.

“HQE}-WE

e

SEA-PHAGES Fl X The Basics: Func X | () HHpred [Bic X | +

64°F Sunny





image190.png
MyPortal x| @& Mail-

»
<

C @ phameratororg

Mopey _Draft gene 64 (48404 - 48889 ) | pham 3736

) using RPS-BLAST.

102PM

m 9 I ~ W @ wFsuny A@DD) L, B





image191.png
B wMyroral X | @ Mail-Holy X | @ TheAdino: X | & NCBIBast' X | @ TneActino X @ BLASTSes X () Hipred|E X | RCSBPDE X | @ Phamerator X | [ TheBasics x | [ SEAPHAG: X | @ fabG-3-0 X | @ Hhpred|E X | + Vo=

C @ phagesdb.org/blast/results/blast.cgi

G Gmail @ YouTube B Maps [ SEAPHAGES

Score
Sequences producing significant alignments: (bits) Value

Waldohy_68, FabG/L-xylulose reductase, 231 473 e-133
Visconti 67, function unknown, 231 a3 e-1:
Thoth_66, oxidoreductase, 231 a3 e-1:
Penelope2018_66, function unknoun, 231 a73 e13
PBI1_62, function unknoun, 231 a3 e-1:
Hopey_Draft_65, function unknoun, 231 a3 e-1:
Delton 66, FabG-like reductase, 231 a3 e-1:
Chill B8, FabG-like reductase, 231 a3 e-1:
Butterscotch_64, FabG/L-xylulose reductase, 231 a73 e13
Bighama_64, Function unknown, 231 a3 e-1:
adjutor_64, dehydrogenase/reductase, 231 a7 e-13
Trolla 85, FabG/L-xylulose reductase, 236 a2 e13
Helpful 69, FabG-like reductase, 236 a2 e13
Giuseppe_67, FabG-like reductase, 236 a2 e13
Sirtarley 65, function unknoun, 236 265 e-131
Gunball 85, FabG/L-xylulose reductase, 236 265 e-131
Nova_65, FabG-like protein, 241 360 1e-99
Erk16_65, function unknoun, 241 360 1e-99
Kandz_e4, oxidoreductase, 241 357 se-se
PLot_65, function unknoun, 241 353 2e-97
Haukeye 73, FabG-like protein, 247 309 4e-s4
Zany_73, oxidoreductase, 230 218 1e-s5
Patos_79, function unknoun, 236 212 1e-ss
ParvusTarda_74, oxidoreductase, 23 212 1e-ss
Norfianre_Draft_76, function unknown, 236 212 1e-ss
Lambo_73, oxidoreductase, 236 212 1e-ss
Jalebi_75, oxidoreductase, 231 212 1e-ss
Gibbin 77, oxidoreductase, 230 212 1e-ss
Sampudon_Draft_79, function unknown, 230 22 1e-s5
BirthdayBoy_Draft 78, function unknoun, 230 213 255
Yikes_77, oxidoreductase, 230 213 3e-ss
Sadbol_76, oxidoreductase, 230 213 3e-ss
Gretellyn 75, oxidoreductase, 230 213 3e-ss
GOATification Draft_71, function unknoun, 216 212 ee-ss
Fulcrum Draft 71, function unknown, 216 212 ee-ss
Otterstedts21 75, dehydrogenase, 236 221 se-ss
Ranch_75, oxidoreductase, 236 210 2e-54
Rumi_75, oxidoreductase, 230 209 3e-54
AlysSamiracle_Draft_72, function unknoun, 230 200 3e-54
Genamy16_77, oxidoreductase, 230 209 4e-54
Novasharks_76, oxidoreductase, 230 200 se-sa
wojtek_76, oxidoreductase, 230 207 1e-53
Tillicus_Draft_70, function unknown, 236 207 1e-s3
LuckyLeo_Draft_7e, function unknoun, 230 207 1e-53
Apeppi_Draft_7, function unknoun, 236 207 1e-s3
Erutan_Draft_7s, function unknown, 216 203 2e-52
DumpTrick_76, oxidoreductase, 234 202 se-s2
RikSengupta_Draft_58, function unknoun, 230 131 1e3e
Kors_Draft 38, function unknown, 230 11 1e-3:
Sparcetus 57, oxidoreductase, 230 128 se-30
Tinylliny 57, oxidoreductase, 230 127 2e-29
Tinalin 26, lysin A, 343 33 e

Banquo_27, lysin A, 343
25" Funcrion unknoun. 138
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FabG-like 3-oxoacyl-(acyl-carrier-protein) reductase [Mycobacterium phage PBI] Mycobacterium .. 473 473 100% 4e-168 100.00% 231 YP_655258.1
FabG-like 3-oxoacyl-(acyl-carrier-protein) reductase [Mycobacterium phage Troll4] Mycobacterium .. 471 471 100% 2167 99.57% 236 YP_0022414791
FabG-like 3-oxoacyl-(acyl-carrer-protein) reductase [Mycobacterium phage Gumball Mycobacterium ... 463 463 100% 3e-164 97.84% 236 YP_002241960.1

Mycobacterium ... 358 358 100% 20122 7851% 241 AER498181

oxidoreductase [Mycobacterium phage KandZ] Mycobacterium .. 355 355 100% 2e-121 77.69% 241 AYN582051

oacy

EabG-lke yI-(acyl-carrier-protein) reductase [Mycobacterium phage PLof] cobacterium .. 350 350 100% 1e-119 76.86% 241 YP_6554441

EabG-like 3-oxoacyl-(acyk-carrier-protein) reductase [Mycobacterium phage Hawkeye] Mycobacterium . 307 307 100% 2e-102 67.21% 247 YP_009035968 1

FabGrlike protein |
oxidoreductase [Gordonia phage Jalebi]

FabG-like 3-oxoacyl-(acyl-carrier-protein) reductase [Gordonia phage Lambo]
protein) reductase [Gordonia phage Gibbin]
FabG-like 3-oxoacyl-(acyl-carrier-protein) reductase [Gordonia phage Sadboi]
dehydrogenase [Gordonia phage OfterstedtS21

oxidoreductase [Gordor

cartier-protein) reductase [Gordonia phage Ranch]

Nocardia phage P3.1] Nocardia phage ... 222 222 100% 6e-69 52.42% 248 QSL67827.1
220 220 99% 2e-68 50.62% 231 UJQS6767.1
220 220 99% 2068 50.62% 230 YP_009852626.1

EabG-like 3-oxoacyl-(acyk-carrie

219 219 99%  3e-68 50.62% 230 YP_009852430 1

218 218 99%  1e-67 50.62% 230 YP_009852727.1

217 217 99%  4e-67 50.21% 230 UVT31236.1
216 216 86% 7e-67 5403% 230 UVKE3157.

phage Rumi]

EabG-lke 3-oxoacyl(acy 216 216 99%  Be-67 4897% 230 YP_ 0098525071

216 216 86% 1e-66 54.03% 230 UVF61596.1

214 214 86% 3e-66 53.55% 230 UVF61779.1

213 213 99% 2e-65 48.96% 230 UJQS6399.1

oxidoreductase [Gordonia phage DumpTruck] 207 207 86% 3e-63 49.53% 234 QX013728.1

oxidoreductase [Mi Microbacterium .. 130 130 77% 4e-33 41.99% 230 UVF61386.1

oxidoreductase [Microbacterium phage TinyMiny] Microbacterium .. 127 127 87% 8e32 4138% 230 UAJI61481
TPA: Dehydrogenases with different specificties (related to short-chain alcohol dehydrogenases) [Caudoviric... Caudoviricetes sp. 96.7 967 74%  6e-20 37.50% 250 DANO7348.1

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

SDR family oxidoreductase [Candidatus Peribacteraceae bacterium] Candidatus Peri.. 932 932 100% 9e19 29.88% 243 MCK50193241
oxidoreductase [Serratia phage vB_Smal_Hera] phag 828 828 91% 5e15 29.95% 225 QPX746931
EabG-like 3-oxoacyl(acyl-carrier-protein) reductase [Serratia phage MyoSmar] 816 816 91% fe14 29.49% 225 YP_009850588.1
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1156819 HHPR

9476688 HHPR
1 sOEBC Large subunit terminase; large 100 9e35 301 45 382 430
terminase, VIRAL PROTEIN; 2.2A {Deep-
sea thermophilic phage D6E}

3655973 HHPR

6446112 HHPR

4864349 HHPR 2 apHA Gene 2 protein; DNA packaging, 100 22630 2733 35 383 490
terminase, ATPase, nuclease, ATP

binding, Magnesium binding, VIRAL
PROTEIN; 1.69A {Shigel

7748617 HHPR

x
x
x
x
x
x
x
x

5832693 HHPR

3 8GCG Terminase, large subunit; phage 100 1.4e-30 8151 339 398 586
defense, pattern-recognition receptor,
nlf; stand, atpase, ANTIVIRAL PROTEIN;
HET: ATP{

4 ezeDA Terminase large subunit; genome 100 1.8e30 27598 337 419 514
packaging, bacteriophage, ATPase,
nuclease, VIRAL PROTEIN; HET: BR; 2.24
{Enterobacteria

5 3CPEA DNA packaging protein Gp17; large 99.98 6.1e30 27645 321 412 502
terminase, Alternative initiation, ATP-
binding, DNA-binding, Hydrolase,
Nuclease, Nucl

6 4BA DNA MATURASE B; HYDROLASE, ATPASE,  99.96 26826 24179 301 382 476
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PARTICLE RECONSTRUCTION; 16.0A
{ENTEROBACTERIA PHAGE T7}

7 GMsVA Tripartite terminase subunit 3; viral 99.94 34023 22809 396 383 690
protein; HET: ADP; 4.5 {Human
alphaherpesvirus 1 strain 17}

8 7Ks4B Phage terminase large subunit; Phage  99.87 25020 18146 225 240 274
Large Terminase, ASCE ATPase, VIRAL





image195.png
B wyporal x| @ Mail- Hol

X | @ TheAdino: x | & NCBIBast X | @ TheAcino' X | @ BLASTSear X @ HHpred|® X RCSBPDE X | @ Phamerstor X | [l TheBasics: x | [ SEAPHAGE X | @ fabG-3r X | @ Hhpred]

< C @ tookittuebingen.mpg.de/jobs/5158293

G Gmail @ YouTube B Maps

[ SEAPHAGES

m

D Date Tool
6377603 HHPR
857223 PR
5158293 HHPR
4389000 HHPR
HHPR

HHPR

723735 HHPR
834025 HHPR
8615834 HHPR
3571056 HHPR
Page 10f3

x
x
x
x
x
x
x
x
x
x

Vis

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

Query MSA diversity (Neff): 13.4405

Visualization

wg

Resubmit Section

1 231

Prob=99.9% E=5.5€-24 6QHE_D Alcohol Dehydrogenase; Oxidroreductase, Dehydrogenase, Ketoreductase, SOR,
NAD, OXIDOREDUCTASE; HET: NAD; 1.83A {Arthrobacter}

TNERR
BCOTR.

"TTROR.
'SI05572.
STROR
BRALA.
BEToR.

ISR,
)
SCOP=dSuecos
BEATR.
SURYE

TIROR
BI00R
BETOC.
SRTCR.

BOVLE
BLLNR.
)

"TFORR.
SUCRR

x| +

(=¥

12:30 PM
/20:




image196.png
MyPortal X | & Mail-Holy X | @ TheAcino: X | & NCBIBbst: X | @ TheActino! X | @ BLASTSear X @ HHpred |8 X~ RCSBPDE X | @ Phamerator x | Bl TheBasics x | [ SEAPHAGE X | @ fabG-3r X | @ Hhpred|E X | + Vo=

<« C @ toolkittuebingen.mpg.de/jobs/5158293 e« O & :

G Gmail @ YouTube B Maps [ SEAPHAGES

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

D Date Tool
Aligned | Target

Nr Name Probability ~  Evalue = Score = 55 cols Length

6377603 HHPR @1 6QHED Alcohol Dehydrogenase; 99.93 55e24 1413 152 217 275

Oxidroreductase, Dehydrogenase,
Ketoreductase, SDR, NAD,
OXIDOREDUCTASE; HET: NAD; 1.83A
{Arthrob

857223 HHPR
5158203 HHPR

4389000 HHPR
2 2PWMX 2,3-dihydro-2,3-dihydroxybenzoate 99.87 38e20 12196 155 219 250
dehydrogenase; enterobactin,
Rossmann Fold, chorismate
metabolism, short-chain oxidore

1843357 HHPR
5537598 HHPR

7236735 HHPR
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NADPH, TCEP, Structural Gen

6 ANBRA Hypothetical 3-oxoacyHAcyl-carrier 9985 2419 11981 144 208 273
protein) reductase; Structural
Genomics, NIAID, National Institute of
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5T2V

Crystal structure of MSMEG_6753 a putative betaketoacyl-ACP reductase
PDB DOI: 10.2210/pdb5T2V/pdb

Classification: OXIDOREDUCTASE
Organism(s): Mycolicibacterium smegmatis MC2 155
Expression System: Escherichia coll BL21(DE3)
Mutation(s): No @

Deposited: 2016-08-24 Released: 2017-02-15
Deposition Author(s): Blaise, M., Van Wyk, N., Baneres-Roquet, F., Guerardel, Y., Kremer, L
WWPDB Validation €

Experimental Data Snapshot © 3D Report|| Full Report

Method: X-RAY DIFFRACTION Metric Percentile Ranks Value
Resolution: 1.90 A Riree ME— 0191
R-Value Free: 0.191 Clashscore ME— 1
R-Value Work: 0.161 Ramachandran outiers B o
R-Value Observed: 0.164 Sidechain outiers ME—— 06%
RSRZ outlers — — 5.0%

T ——
Do o oy sctresof s s

This is version 1.1 of the entry. See complete history.

Binding of NADP(+) triggers an open-to-closed transition in a mycobacterial [fEIe]beta-
ketoacyl-ACP reductase.

Blaise, M., Van Wyk, N., Baneres-Roquet, F. Guerardel, Y., Kremer, L.
(2017) Biochem J 474: 907-921

PubMed: 28126742 [EEEYRNR]
DOI: 10.1042/BCJ20161052

Primary Citation of Related Structures:
5T2U, 5T2v





image198.png
B Myroral X | @ Mail-Holy X | @ TheAdino: X | & NCBIBlast' X | @ TeActino: X | @ BLASTSesr X | () Hipred|E X | RCSBPDE X | @ Phamerator X | [ TheBasics x | [ SEAPHAG: X | @ fabG-3-00 X @ HHpred|® X+ Vo=

<« C @ toolkittuebingen.mpg.de/jobs/8572223 e« O & :

G Gmail @ YouTube B Maps [ SEAPHAGES

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

SCor

D Date Tool

677603 HHPR X Hitlist
w223 weR X
Show | 25 s Entries search
i3 WePR X
w0 HeR X ned | Target
N T i Name Probability © Evalue © Score s cols Length
w7 R X
s R X @1 coHeD Alcohol Dehydrogenase; %992 s3e23 133 151 22 275
Oxidroreductase, Dehydrogenase,
s R X Ketoreductase, SOR, NAD,
OXIDOREDUCTASE; HET: NAD; 1,83
s WePR X oo
seisse WP X
@2 2wix 2.3-inydro-2,3-dinydrorybenzoate 99.88 2620 1214 154 24 250
s7i0se  HePR X dehydrogenase; enterobactin
Rossmann Fold, chorismate
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@: A Glucose/ribitol dehydrogenase; 5087 71e20 1934 158 213 247
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Q¢ swa Oxidoreductase, short chain 9987 820 1917 153 214 218

dehydrogenase/reductase family
protein; FabG, mycobacterium, fatty
acids, oxidoreductase; 1

6HOM_A 17-beta-hydroxysteroid dehydrogenase  99.86 12e19 11988 149 219 270
14; mutant hsd cofactor nad complex,
OXIDOREDUCTASE; HET: BGC, NAD;
1.25A {Homo sap
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Phenotypes & Variants Status® | 3 UniProtKB reviewed (Swiss-Prot) Annotation score* | @
PTM/Processing Organism® | Synechocystis sp. (strain PCC 6803 / Kazusa)
Entry  Featureviewer  Publications  Externallinks  History
Interaction
Structure BLAST %, Download + @ Add Adda publication Entry feedback
Family & Domains B 3
Function £
Sequence Catalyzes the NADPH-dependent reduction of beta-ketoacyl-ACP substrates to beta-hydroxyacyl-ACP products, the first reductive step in the elongation cycle of fatty acid biosynthesis (Probable). Is capable of reducing o
- . acetoacetyl-CoA, but less well than its paralog PhaB (PubMed:26358291). (W 2 publication] (W 2 Publication) L]
Similar Proteins (=L ublicstion)] (2 Rublication)
Catalytic activity
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‘Streptomyces phage Dryad 1043 1043 96% 0.0 49.63% 1066 QKY78594.1
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Dnak ke DNA polymerase Iil [Mycobacterium phage KandZ] Mycobacterium phage KandZ 2298 2298 100% 0.0 100.00% 1100 AYN582061
'DNA polymerase [Mycobacterium phage Troll4] Mycobacterium phage Troll4. 2207 2297 100% 00 9991% 1100 YP_0022414801
'DNA polymerase [Mycobacterium phage Gumball Mycobacterium phage Gumball 2296 2296 100% 00 9991% 1100 YP_0022419611
'DNA polymerase Il alpha subunit [Mycobacterium phage Erk16] Mycobacterium phage Erk16 2294 2294 100% 00 99.82% 1100 AWY035091
'DNA polymerase Il alpha subunit [Mycobacterium phage Adjutor] Mycobacterium phage Adjutor 2203 2293 100% 00 99.82% 1100 ACDASE50.1
'DNA polymerase Iil alpha subunit [Mycobacterium phage Chill Mycobacterium phage Chill 2284 2284 100% 00 9927% 1100 QBI9T133A
'DNA polymerase [Mycobacterium phage PBI1] Mycobacterium phage P8I1 2228 2228 96% 00 9991% 1066 YP_6552591
'DNA polymerase [Mycobacterium phage PLof] Mycobacterium phage PLot 2224 2224 96% 00 9962% 1066 YP_6554451
'DNA polymerase [Mycobacterium phage Hawkeye] Mycobacterium phage Havikeye 1957 1957 100% 0.0  8219% 1148 YP_009035970.1
Dnak ke DNA polymerase Iil [Nocardia phage P3.1] Nocardia phage P3.1 1377 1377 96% 0.0  6329% 1066 QSL678291
Dnak ke DNA polymerase Iil [Gordonia phage DumpTruck] Gordonia phage DumpTruck 1187 187 96% 00 5517% 1115 QXO137321
'DNA polymerase [Gordonia phage Lambo] Gordonia phage Lambo 1180 1180 96% 0.0 5410% 1113 YP_009852630.1
Dnak ke DNA polymerase Iil alpha [Gordonia phage Jalebi] Gordonia phage Jalebi 179 1179 96% 0.0 5428% 1113 UJQBBTTO1
Dnak ke DNA polymerase Iil alpha [Gordonia phage ParvusTarda] Gordonia phage ParvusTarda 1178 178 96% 0.0 5401% 1113 UVT310581
'DNA polymerase [Gordonia phage Sadbol Gordonia phage Sadboi 1178 178 96% 00 5410% 1113 YP_009852730.1
DnaE ke DNA polymerase Iil alpha [Gordonia phage Zany] Gordonia phage Zany 1178 178 96% 0.0 5401% 1113 UJAB61451
DNA polymerase [Gordonia phage Gibbin] Gordonia phage Gibbin 77 177 9%6% 00 5401% 1113 YP_009852434.1
Dnak ke DNA polymerase Il alpha [Gordonia phage Rumi] Gordonia phage Rumi 1162 1162 96% 0.0 5383% 113 UVKE31611
DnaE ke DNA polymerase Iil alpha [Gordonia phage Patos] Gordonia phage Patos. 1154 1154 95% 0.0  5364% 1102 UVT317751
DNA polymerase [Gordonia phage Ranch] Gordonia phage Ranch 1152 1152 95% 0.0 53.45% 1102 YP_0098525321
DnaE ke DNA polymerase Iil alpha [Gordonia phage OtterstediS21] Gordonia phage OtterstedtS21 1120 1120 93% 00 5329% 1081 UVT312401
DnaE ke polymerase Il [Gordonia phage Genamy16] Gordonia phage Genamy16 1105 1105 93% 0.0 53.01% 1081 UVF61600.1
'DNA polymerase Il alpha [Streptomyces phage phiRKBJOO Streptomyces phage phiRKBJ001 1051 1051 96% 0.0 49.77% 1065 QNR51996.1

Streptomyces phage Yara 1043 1043 96% 0.0 49.73% 1065 AVP413801

P Type here to search




image202.png
B MyPoral x| I3 Mail-HolyNar X | % Pham70113Rep X

C @ phagesdb.org/blast/results/blast.cgi

G Gmail @ YouTube B Maps [ SEAPHAGES

Penclope2015_67, Dnak-like DNA polymerase III, 1160
Hopey_Draft_66, function unknoun, 1100

KandZ_65, Dnat-like DNA polymerase III, 1100

Helpful 70, Dnak-like DNA polymerase III, 1100
Sirtarley_69, DNA polymerase III alpha subunit, 1100
Nova_66, DNA polymerase III alpha subunit, 1100
Gumball 66, DNA polymerase III alpha subunit, 1100
Visconti_68, DNA polymerase IIT, 1100

Trolls 65, DNA polymerase III alpha subunit, 1100
Thoth_67, Dnak-like DNA polymerase ITI, 1168
Giuseppe_65, Dnak-like DNA polymerase ITI, 1100
Delton_67, Dnak-like DNA polymerase ITI, 1160
Butterscotch_65, DNA polymerase III alpha subunit, 1100
Bighama_65, DNA polymerase III alpha, 1100
Adjutor_65, DNA polymerase III alpha subunit, 1100
Erk16_66, DNA polymerase ITT alpha subunit, 1168
Waldoihy_69, DNA polymerase III alpha subunit, 1100
Chill_69, DNA polymerase III alpha subunit, 1100

PBI1 63, function unknoun, 1066

PLot_66, function unknoun, 1066

Haukeye 75, DNA polymerase III alpha subunit, 1148
DumpTruck_5e, DnaE-like DNA polymerase III, 1115
GOATification Draft 75, function unknoun, 1113
Fulcrum Draft_75, function unknown, 1113
Sampudon_Draft_s2, function unknown, 1113

Jalebi_78, DnaE-like DNA polymerase III alpha, 1113
BirthdayBoy_Draft 82, function unknown, 1113

Lambo_77, Dnat-like DNA polymerase IIT, 1113

Zany_76, DnaE-like DNA polymerase III alpha, 1113
Vikes_80, Dnak-like DNA polymerase III, 1113
Sadbol_79, Dnak-like DNA polymerase ITI, 1113
Gretellyn 79, DnaE-like DNA polymerase III, 1113
ParvusTarda_77, Dnak-like DNA polymerase IIT alpha, 1113
Gibbin_81, Dnak-like DNA polymerase ITI, 1113

Rumi_78, Dnat-like DNA polymerase IIT alpha, 1113
Alyssamiracle Draft_77, function unknoun, 1113
Erutan_Draft_78, function unknoun, 1162

Patos_84, Dnat-like DNA polymerase IIT alpha, 1162
Ranch_80, Dnat-like DNA polymerase III, 1162
LuckyLeo_Draft_73, function unknoun, 1083
Apeppi_Draft_73, function unknoun, 1088
Norflanre_Draft_79, function unknown, 1093

Tillicus Draft_73, function unknown, 1088
Otterstedts21 79, Dnat-like DNA polymerase IIT alpha, 1681
Novasharks_8e, Dnag-like DA polymerase III, 1081
Genamy16_81, Dnak-like polymerase III, 1081

Yara_26, Dnak-like DNA polymerase III alpha, 1065
Dryad_S6, Dnak-like DNA polymerase III (alpha), 1066
PHTouN_51, Dnat-like DNA polymerase III (alpha), 1065
ShakellBake_51, Dnag-like DA polymerase III (alpha), 1065
Wentuorth 52, Dnat-like DNA polymerase III alpha, 1065
Lizz_51, Dnaé-like DNA polymerase III, 1065
Gibson_51, Dnak-like DNA polymerase III subunit alpha, 1065
Rooney_51, Dnak-like DNA polymerase III, 1065
Indlulamithi_76, Dnat-like DNA polymerase ITI, 1659
Predator_76, DNA polymerase ITI alpha subunit, 1164
Thunb_78, DNA polymerase III alpha, 1098

Oaker 77, DNA polymerase III alpha subunit, 1167
Beckerton_76, Dnak-like DNA polymerase ITT, 1698
Phreeze_78, Dnat-like DNA polymerase IIT alpha, 1695
Konstantine 80, DNA polymerase III alpha subunit, 1095
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second immunity repressor  Cluster designation
thatis NOT associated with  in the function name
immunity repressor the own phage’s immunity  should be the cluster LRRHood_4d,
(Cluster A) casette (system) where it came from. SamScheppers_83
Do not call a protein excise
unless you can identify th
integrase and the immunity
repressor in the phage. A
more general "helix-turn-helix
Excisionase, Xi DNAbinding protein” might be
one per phage: more appropriate if you can't
excise see if CRO distinguish otherwise. BPs 34
recombination
irectionality factor RDF RedRock_58
Do not call a protein Cro
unless you can identify the
integrase, excise, and the

Cro (control of repressor's immunity repressor in the
operator) phage. Chege_47
antirepressor Sisi_47
DnaE-like
polymerase Il (alpha) [Spud_203
Luchador 50
[DNA polymerase Il sliding
clamp (Beta)f Corndog_84
DnaC-like helicase loader Alice_189
helicase loader Samman98_70
DNAhelicase ATP-dependent helicase Chah_54
DnaB-like dsDNA helicase RedRock_68
RepA-like helicase Sour_52
DNA primase Spud_199
make sure it has both
DNAprimase/helicase  parts Schubert_31
make sure it has both

DNA primase/polymerase  parts Rosebush_54
DNA
primaselpolymerase/helica make sure it has all three
se parts GreenHearts_47
DnaQ-ike DNAQ s the exonuclease of

subunit) Pol Il (epsilon subunit) Sisi_35
nucleotidy transferase Spud_3
FIC domain nucleotidy! MUST contain HPFxxGNGR
transferase motit Bradissa_34
polynucleotide kinase  prk Spud_250

Lsr2-like DNA bridging

Ls2 Omega_61
RecA-like DNA
recombinase Spud_205
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Show | 25 $  Entries Search;
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5584570 HHPR
Evalue  Score ~ S§ cols Length

Nr Hit Name

677603 HHPR
@1 SFKWA  DNAPOLYMERASELIALPHA 100 72e153 151647 1133 1000 1160
TRANSFERASE, DNA REPLICATION, DNA
POLYMERASE L1l ALPHA, DNA
POLYMERASE LIl BETA, DNA POLYMERAS

857223 HHPR
5158203 HHPR

4389000 HHPR
2HPLA DNA polymerase I1l alpha subunit; Pol- 100 1le149 148885 1134 1001 1220
beta-like Nucleotidyitransferase fold
TRANSFERASE; 3.0A {Thermus
aquaticus}

1843357 HHPR
5537598 HHPR

7236735 HHPR
3 7PUTA DNA polymerase 11l subunit alpha; 100 27e-147 146806 1154 1000 1184

Inhibitor; DNA Polymerase,

REPLICATION; HET: 82W; 2.9A

{Mycobacterium tuberculosis}

8548025 HHPR

X X X X X X X X X x
o

8615834 HHPR

Page 10f 3

4 2HNHA DNA polymerase I1l alpha subunit; DNA 100 1e148 14422 961 871 910
polymerase I11, DNA replication,
nucleotidyltransferase, Pol beta, PHP,
TRANSFERAS

5 SLEWA DNA polymerase I1l subunit alpha; DNA 100 44e147 142098 988 871 927
Polymerase Multi-domain,
TRANSFERASE; HET: S04, EPE; 2.8A
{Mycobacterium tuberculo

6  3FBA DNA-directed DNA polymerase Illalpha 100 27e122 120671 818 808 1041
chain; DNA Polymerase C, DNA
Polymerase I1l, Ternary Complex,
Protein-DNA complex

7 PR0773315  ;DNA pol3 alpha; Bacterial DNA 100 28e44 40081 252 253 257
polymerase Il alpha NTPase domain

8 7K30A Endonuclease Q; HYDROLASE, 100 38e40 39053 134 337 400
deamination, HYDROLASE-DNA
complex HET EDO.BRU: 2344
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Mycobacterium phage Trolld
Mycobacterium phage Penelope2018
Mycobacterium phage Gumball
Mycobacterium phage PLot
Mycobacterium phage Helpful

My

obacterium phage Erk16
Mycobacterium phage Hawkeye
Gordonia phage Sadb

Gordonia phage Lambo
Gordonia phage ParvusTarda

Gordonia phage Genamy16
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Gordonia phage Rumi
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Sequences producing significant alignments: (bits) Value

Visconti_7e, ThyX-like thymidylate synthase, 366
Trolla 68, ThyX-like thymidylste synthase, 366
Thoth_89, ThyX-like thymidylate synthase, 366
PBI1 65, ThyX-like thymidylate synthase, 366
Hopey_Draft_68, function unknoun, 366
Giuseppe_70, ThyX-like thymidylate synthase, 366

Delton 63, ThyX-like thymidylste synthase, 366

Butterscotch_67, Thyx-like thymidylate synthase, 366

Bighama_67, ThyX-like thymidylate synthase, 366

adjutor_67, Thyx-like thymidylate synthase, 366

Penclope2018_69, ThyX-like thymidylate synthase, 366

Sirtarley_71, Thyx-like thymidylate synthase, 366

Nova_68, ThyX-like thymidylate synthase, 366

KandZ_67, ThyX-like thymidylate synthase, 356

Gumball 68, ThyX-like thymidylate synthase, 366

PLot_68, ThyX-like thymidylate synthase, 366

Helpful 72, ThyX-like thymidylate synthase, 368

Waldobhy 71, ThyX-like thymidylate synthase, 366

Erk16_63, ThyX-like thymidylate synthase, 356

Chill 771, ThyX-like thymidylate synthase, 366

Haukeye_78, ThyX-like thymidylate synthase, 364

Erutan_Draft_82, function unknoun, 385

Sadboi_83, ThyX-like thymidylate synthase, 365

Gretellyn 83, ThyX-like thymidylate synthase, 365

BirthdayBoy_Draft_86, function unknoun, 395

ParvusTarda_82, ThyX-like thymidylate synthase, 398

Genamy16_85, ThyX-like thymidylate synthetase, 375

Lambo_81, Thyx-like thymidylate synthase, 382

Rumi_83, ThyX-like thymidylate synthase, 375

Sampudon_Draft_s6, function unknown, 398

Jalebi_82, ThyX-like thymidylate synthase, 398

Novasharks_84, Thyx-like thymidylate synthase, 375

GOATification Draft_79, function unknoun, 386

Fulcrum_Draft_79, function unknown, 386

Alyssamiracle Draft_81, function unknoun, 374

LuckyLeo_Draft_77, Function unknoun, 382

Apeppi_Draft_77, function unknoun, 382

Zany_80, ThyX-like thymidylate synthase, 394

Wojtek_76, ThyX-like thymidylate synthase, 386

DumpTrick_84, ThyX-like thymidylate synthase, 386

Tillicus Draft_79, function unknown, 406

Otterstedts21 53, Thyx-like thymidylate synthase, 399

Patos_ss, ThyX-like thymidylate synthase, 386

Norfianre_Draft_s3, function unknown, 386

Gibbin_85, ThyX-like thymidylate synthase, 399

Vikes 82, ThyX-like thymidylate synthase, 399

Ranch_s4, ThyX-like thymidylate synthase, 351

Tecaoin 73, Thyx-like thymidylate synthase, 406 320
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Sequences producing significant aligaments: (bits) Value
Troll4 69, function unknown, 58 125 4e-30
Plot_63, function unknoun, 58 15 4e-30
Giusappe_71, function unknown, 58 15 4e-30
Erkl6_69, function unknoun, 58 16 1e-29
Nova_69, function unknown, 58 121 se-28
Gumball 69, function unknown, 58 121 se-28
Haukeye_81, function unknown, 67 Tes sem

>Trolla 69, function unknown, 58
Length = 58

Score = 128 bits (322), Expect = 4e-30
Identities = 58/58 (100%), Positives = 58/58 (100%)

Query: 1 HTKETGACRLCGRVVDRATLTPHALHSFICTRCSEGLKRLSAKLFPTTGGDSVGIHRH 55
HTKETGACRLCGRVVDRATL TPHILHSFICTRCSEGLKRLSAKLFPTTGGDSVGNHRH
Sbjct: 1 NTKETGACRLCGRVVDRATLTPHALHSFICTRCSEGLKRLSAKLFPTTGGDSVGIHRH 55

>PLot_69, function unknoun, 58
Length = 58

Score = 128 bits (322), Expect = 4e-30
Identities = 58/58 (100%), Positives = 58/58 (100%)

Query: 1 HTKETGACRLCGRVVDRATLTPHALHSFICTRCSEGLKRLSAKLFPTTGGDSVGIHRH 55
HTKETGACRLCGRVVDRATL TPHILHSFICTRCSEGLKRLSAKLFPTTGGDSVGNHRH
Sbjct: 1 NTKETGACRLCGRVVDRATLTPHALHSFICTRCSEGLKRLSAKLFPTTGGDSVGIHRH 55

>Giuseppe_71, function unknown, 58
Length = 58

Score = 128 bits (322), Expect = 4e-30
Identities = 58/58 (100%), Positives = 58/58 (100%)

Query: 1 HTKETGACRLCGRVVDRATLTPHALHSFICTRCSEGLKRLSAKLFPTTGGDSVGIHRH 55

HTKETGACRLCGRVVDRATL TPHILHSFICTRCSEGLKRLSAKLFPTTGGDSVGNHRH
Sbjct: 1 NTKETGACRLCGRVVDRATLTPHALHSFICTRCSEGLKRLSAKLFPTTGGDSVGIHRH 55

69. function unknoun. 58
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Score
Sequences producing significant alignments: (bits) Value

Visconti_71, RuvC-like resolvase, 223 a8 e-129
Thoth_70, RuvC-like resolvase, 223 258 e-129
Penclope2018_70, RuvC-like resolvase, 223 a8 e-129
Hopey_Draft_69, function unknoun, 223 258 e-129
Helpful 73, RuvC-like resolvase, 223 a8 e-129
Giuseppe_72, RuvC-like resolvase, 223 a8 e-129
Delton 78, RuvC-like resolvase, 223 258 e-129
Butterscotch_68, function unknoun, 223 258 e-129
Bighama_68, resolvase, 223 258 e-129
Adjutor_68, function unknown, 223 258 e-129
SirHarley_72, function unknoun, 223 357 e-128
PLot_70, Function unknown, 223 257 e-128
KandZ_68, RuvC-like resolvase, 223 257 e-128
Nova_70, function unknoun, 223 256 e-128
Waldobhy_72, RuvC-like resolvase, 222 353 e-128
Erk1s_70, resolvase, 222 252 e-128
Chill 772, RuvC-like resolvase, 222 252 e-128
Troll3 76, function unknown, 206 226 e-119
Gumball 78, function unknoun, 206 25 e-119
PBI1_66, function unknoun, 172 357 1e-s8
Haukaye_82, function unknown, 218 330 2e-93
Aikoy_Draft_88, function unknoun, 226 208 se-sa
Onyinye_87, RuvC-like resolvase, 226 205 6e-s3
Leopard 87, RuvC-like resolvase, 226 202 se-s2
Patos_o0, RuvC-like resolvase, 224 160 2e-39
Norfianre_Draft_ss, function unknown, 224 160 2e-39
Lambo_85, RuvC-like resolvase, 224 160 2e-39
Gretellyn 85, RuvC-like resolvase, 224 160 3e-39
Zany_84, RuvC-like resolvase, 224 159 se-39
wojtek_78, RuvC-like resolvase, 224 150 se-39
Tillicus_Draft_s1, function unknown, 224 150 se-39
Ranch_89, RuvC-like resolvase, 224 150 se-39
LuckyLeo_Draft_81, function unknoun, 224 159 se-39
Apeppi_Draft 81, function unknoun, 224 150 se-39
Sampudon_Draft_89, function unknown, 224 159 6e-39
Jalebi_85, RuvC-like resolvase, 224 150 ee-30
GOATification Draft_81, function unknoun, 224 150 ee-30
Gibbin_87, RuvC-like resolvase, 224 150 ee-30
Fulcrum Draft_81, function unknown, 224 159 ee-3
ParvusTarda_85, RuvC-like resolvase, 224 158 1e-3
Otterstedtsz1 86, RuvC-like resolvase, 224 158 1e-3
Erutan_Draft_84, function unknoun, 224 158 1e-3
Rumi_s84, RuvC-like resolvase, 224 157 2e-3
NovaSharks_8s, RuvC-like resolvase, 224 157 2e-3
Genamy16_86, RuvC-like resolvase, 224 157 203
Alyssamiracle Draft_82, function unknoun, 224 157 2e-3
BirthdayBoy_Draft_83, function unknoun, 211 156 3e-3
Sadboi_85, RuvC-like resolvase, 211 155 se-3
Vikes 86, RuvC-like resolvase, 211 155 ce-3:s
DumpTruck_85, RuvC-like resolvase, 226 13 1e-37
Littlerella 79, RuvC-like resolvase, 293 152 ee-37
Lilypad 77, RuvC-like resolvase, 279 150 3e-3
Suzy_77, resolvase, 273 17 2e-35

Terapin_81, resolvase, 273 3e-35
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D Date Tool
Show | 25 $  Entries Search;
9966861 HHPR

Aligned | Target
Name Probability ~  Evalue ~ Score s cols Length

191383 HHPR
Nr

1156819 HHPR

1 ESE PORTAL PROTEIN; BACTERIOPHAGE 100 17633 20312 389 404 503
SPP1, DNA TRANSLOCATION,
MOLECULAR MOTOR, VIRAL PORTAL
PROTEIN, VIRAL PROTEIN; HET: CA, HG

0476688 HHPR
3655973 HHPR

6446112 HHPR

2 PF0S13317  ;Phage prot Gpé; Phage portal 100 85032 7678 40 417 as7
protein, SPP1 Gpé-like

4864343 HHPR

7748617 HHPR
3 7EEPI Pami portal proteins; Portal and 99.85 26e18 18401 309 420 596
adaptor proteins, VIRUS; 3.75A
{unidentified)

x
x
x
x
x
x
x
x
x

5832693 HHPR

4 avaky PORTAL PROTEIN; PORTAL PROTEIN, 9985 33e18 18345 316 445 602
DNA EJECTION, MOLECULAR MOTOR,
DNA PACKAGING, PODOVIRIDAE, VIRUS
ASSEMBLY, LATE PROTEIN,

5 75269 Portal protein; Portal protein, 99.79 17e15 16608 368 454 705
Dodecamer, VIRAL PROTEIN; 6.24A
{Pseudomonas virus PaP3}

6 PF165108 ;P22 portal; Phage P22-like portal 99.75 24615 16427 305 420 677
protein

7 s Portal protein; portal protein, 99.75 4715 16334 316 445 725
dodecamer, packaging motor, procapsid,
VIRAL PROTEIN; 7.04 {Enterobacteria
phage P22}

8 7z44A Portal protein; bacteriophage, portal 99.71 13e13 15267 369 440 747
VIRUS {Escherichia phage
vB_EcoP_SU10}
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select all 100 sequences selected

Description

hypothetical protein Adjutor_68 [Mycobacterium phage Adjutor]

gp66 [Mycobacterium phage PBIT
‘hypothetical protein GJ25_gp082 [Mycobacterium phage Hawkeye]

RuvCrike resolvase [Mycobacterium phage Onyinye]

RuvCrike resolvase [Mycobacterium phage Leopard]
RuvCrike resolvase [Gordonia phage Lambo]

RuvCrike resolvase [Gordonia phage Ranch]

ike resolvase [Gordor

ke resolvase [Gordonia phage Zany]
phage Gibbin]

RuvCrlike resolvase [Gordonia phage ParvusTarda]
phage OtterstedtS21]

RuvClike resolvase [Gordor

ike resolvase [Gordor

ike resolvase [Gordonia phage Genamy16]

RuvCrlike resolvase [Gordonia phage NovaSharks]

RuvCrlike resolvase [Gordonia phage Sadboi

RuvClike resolvase [Gordor

phage Yikes]

RuvCrike resolvase [Gordonia phage DumpTruck]

RuvCrlike resolvase [Nocardia phage P3 1]

RuvCrike resolvase [Gordonia phage LilyPad]

resolvase [Gordoni

phage Suzy]

RuvClike resolvase [Gordor

phage Mad]]

RuvClike resolvase [Gordor

phage Sienna]

GenPept  Graphics

Scientific Name.

Mycobacterium phage
Mycobacterium phage
Mycobacterium phage
Mycobacterium phage
Mycobacterium phage
Mycobacterium phage
Mycobacterium phage
Mycobacterium phage
Mycobacterium phage
Mycobacterium phage
ia phage Lambo
ia phage Gretel

ia phage Ranch
phage Wojtek

ia phage Zany.

in

Gordonia phage
phage Parvus.
phage Ofterst.
phage Gena

‘Gordonia phage Novas.
‘Gordonia phage Sadboi
‘Gordonia phage Yikes

phage Dump.
Nocardia phage P3.1

‘Gordonia phage LiPad

ia phage Suzy

phage Madi

phage Sienna

x | [ The Basis: Functc X | [ SEAPHAGES FUN. X | @ Hbpred Bioinfor: X | +

Distance tree of results

Max | Total Query
Score Score Cover
463 463 100%
462 462 100%
461 461 100%
460 460 99%
31 431 92%
430 430 92%
360 360 77%
331331 9%
192 192 95%
189 189 95%
162 162 92%
162 162 92%
161 161 92%
161 161 92%
161 161 92%
161 161 92%
160 160 92%
160 160 92%
159 159 92%
159 159 92%
157 157 78%
157 157 78%
156 156 78%
152 152 95%
151 151 77%
g 149 T7%
s 148 T7%
s 148 T7%

value

1e-164
3e-164
5e-164
26163
5e-152
1e-151
1e-124
26112
9e-58
1656
5e-46
6e-46
2045
2045
2045
2045
4e-45
4e-45
Tedd
2044
3e-44
5e-44
2043
6e-42
6e-41
3e-40
Te-40
Te-40

Per.

Ident

100.00%
99.55%
99.10%
99.55%
100.00%
99.51%
100.00%
7352%
48.43%
47.98%
43.24%
43.69%
43.24%
43.24%
43.24%
43.24%
43.24%
43.24%
42.79%
42.79%
45.03%
45.03%
4450%
4231%
4352%
43.22%
43.72%
271%

Multiple alignment MSA Viewer

Acc.

Len

Accession

ACDA9653.1
YP_655449.1
AER49823.1
AWY03512.1
YP_002241484.1
YP_002241965.1
YP_655262.1
YP_009035977.1
YP_010649336.1
UOW92963.1
YP_009852638.1
QFG08221.1
YP_009852541.1
1JQ86407.1
UJQ86153.1
YP_009852440.1
UVT31066.1
UVT312471
UVF61605.1
UVF61788.1
YP_009852736.1
YP_009854040.1
QX0137401
QsL67843.1
UVK63880.1
YP_009803038.1
QYW00882.1
Q0C56225 1
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Q Vs Hits A SelectAll  Forward  Forward QueryASM  Modelusing selection  Download HHR  Color Seqs  Wrap Seqs

D Date Tool

Hitlist

Show | 25 $  Entries Search;
9790913 HHPR

5761988 HHPR .
Aligned | Target

Name Probability ~  Evalue ~ Score s cols Length

106825 HHPR
= 1 IHRC HOLLIDAY JUNCTION RESOLVASE 98 15e17 13107 18 141 158
(RUVC); SITE-SPECIFIC RECOMBINASE;

6377603 HHPR
2.5A {Escherichia coli} SCOP: ¢.55.3.6

8572223 HHPR
2 SCOPdihjra.  c553.6(A)RuvC resolvase 99.8 15617 13097 18 142 158
{Escherichia coli [Taxid: 5621}
CLASS: Alpha and beta proteins (a/b),
FOLD: Ribonuclease

5158203 HHPR
4389000 HHPR

1843357 HHPR
3 SCOP.dew3a  c553.6(A)automated matches 99.79 25617 12858 173 139 153
{Pseudomonas aeruginosa [Taxid:
TR 287} | CLASS: Alpha and beta
- proteins (a/b), FOLD: Ribo

x
x
x
x
x
x
x
x
x
x

5537598 HHPR

4 aEPaA Crossover junction 99.79 a1e17 12988 188 145 166
endodeoxyribonuclease RuvC;
resolvase, Hydrolase; 1.28A {Thermus
thermophilus} SCOP: ¢55.3.6

5  SCOP.ddepda.  C553.6(A)RuvCresolvase {Thermus  99.79 43e17 12975 187 145 166
thermophilus [Taxld: 3008521}
CLASS: Alpha and beta proteins (a/b),
FOLD: Ribonu

6 cdi6ge2 RuvC; Crossover junction 99.77 9.9e17 12519 176 140 156
endodeoxyribonuclease RuvC.
Crossover junction
endodeoxyribonuclease RuvC is also
called Hollid

7 6lW3A Crossover junction 99.77 12e16 12573 179 149 163
endodeoxyribonuclease RuvC;
Holliday junction resolvase RuvC
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Score
Sequences producing significant alignments: (bits) Value
Visconti_74, function unknown, 91 202 2e-52
Trolla_73, function unknown, 81 202 2e-52
Thoth_73, function unknoun, 91 202 2e-52
Penelope2018_73, function unknoun, 91 202 252
PBI1 69, function unknown, 91 202 2e-52
Hopey_Draft_72, function unknoun, 91 202 2e-52
Giuseppe_75, function unknoun, 91 202 252
Delton_73, function unknown, 91 202 2e-52
Butterscotch 71, function unknown, 91 202 2e-52
Bighama_71, Function unknown, 91 202 2e-52
Adjutor 71, function unknown, 91 202 2e-52
Helpful 76, function unknown, 91 201 se-s2
PLot_73, function unknoun, 91 201 ee-s2
KandZ_71, function unknoun, 91 201 se-s2
Waldoihy_75, function unknown, 91 197 7e-51
Chill 75, function unknoun, 91 197 7e-s1
Erk16_73, function unknoun, 91 193 1e-a9
SirHarley 75, function unknoun, 36 191 6e-49
Gumball 73, function unknown, 86 191 ee-ao
Nova_73, function unknown, 86 1% se-a9
HaukZye 85, function unknown, 5 124 7e-29
Scruffy_Draft_12, function unknown, 243 25 7.3
Hannabella_12, function unknown, 244 D8 73
Gshelby23_11, function unknoun, 244 25 7.3
Casino_Draft_11, function unknoun, 244 D8 73
Arete 13, function unknoun, 244 D8 73

>Visconti_74, function unknown, 91
Length = 91

Score = 202 bits (514), Expect = 2e-52
Identities = 91/91 (100%), Positives = 91/91 (106%)

Query: 1 HRRAGHNDINPTVVKSQNDDQYKNPNPKDAFTFGRTCPDCAGGLQFKUDRIKFRPRRKVII 60
HRRAGHNDTHPTVVKSQNDDQYKNPNPKDAF TFGRTCPDCAGGL OF KIDRHKFRPRRKVI
Sbjct: 1 HRRAGHNDINPTVVKSQNDDQYKNPNPKDAFTFGRTCPDCAGGLQFKUDRHKFRPRRKVI 60

Query: 61 ICPACYEIELEGLPPINTVGPASEEEECPVE 91

ICPACYETELEGLPPINTVGPASEEEECPVE
Sbjct: 61 ICPACYETELEGLPPINTVGPASEEEECPVE 91

>Trolla_73, function unknown, 91
Length = 51

Score = 202 bits (514), Expect = 2e-52
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Description  unnamed protein product Percent Identity E value Query Coverage -
Molecule type  amino acid to to to

Query Length 91

Other reports  Distance tree of results Multiple alignment MSA viewer @ m Reset

| Compare these results against the new Clustered nr database @

[Tl Graphic Summary Alignments. Taxonomy
Sequences producing significant alignments Download Select columns ¥ Show | 100V | @

select all 8 sequences selected GenPept  Graphics  Distance free of results ~ Multiple alignment MSA Viewer
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Description Scientific Name Score Score Cover value Ident Len  Accession

073 [Mycobacterium phage Troll4] Mycobacterium phage Troll4 191 191 100% 3e-61 100.00% 91 YP_0022414871
hypothetical protein SEA_HELPFUL_76 [Mycobacterium phage Helpful] Mycobacterium phage Helpful 190 190 100% 8e-61 98.90% 91 QFP959981
073 [Mycobacterium phage PLof Mycobacterium phage PLot 189 189 100% 1e-60 97.80% 91 YP 6554521
hypothetical protein SEA_CHILL_75 [Mycobacterium phage Chill Mycobacterium phage Chill 186 186 100% 2059 9670% 91 QBI9T139.1
hypothetical protein ERK16_73 [Mycobacterium phage Erk16] Mycobacterium phage Erk16 183 183 100% 5e58 9451% 91 AWY035151
9075 [Mycobacterium phage Gumball] Mycobacterium phage Gumball 179 179 94% 2056 9767% 86 YP_002241968.1
hypothetical protein NOVA_73 [Mycobacterium phage Nova Mycobacterium phage Nova 178 178 94%  3e56 9651% 86 AERA98261
hypothetical protein GJ25_gp085 [Mycobacterium phage Hawkeye] Mycobacterium phage Havikeye U7 T 84% 832 6753% 85 YP_009035980.1
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5596910 HHPR X Nr Hit Name Probability = Evalue = Score S5 cols Length
1452596 HHPR X
1 cdi2870 MasA; antitoxin MqsA for MgsR toxin. ~ 96.06 002 303 25 32 66
9720913 HHPR X This family includes domains similar to
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s761088  HHPR X o
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857223 HHPR X
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sis8293  HHPR X
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= region (CRR) domain
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12870: MqsA

“This family MasA that binds motility quorum-sensing regulator MasR, a toxin tha
upregulated in persisters (dormant cells found in biofilms that are a source of antibiotic resistance), thus forming a unique toxin:antitoxin
(TA) pair. MqsA neutralizes MsqR toxicity. It binds its own promoter as well as those of genes important for E. coli physiology, such as
mcbR and spy. It also binds zinc and has been shown to coordinate DNA via its C-terminal domain. This family also includes the B. subtilis
P} Yoku protein, which is functionally uncharacterized.

| PubMed References

Conserved Features/Sites
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: 6 links
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~ View structure with Cn3D
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@ Browse / By Entry / Pfam / PF18319 / Overview

PFam PriA DNA helicase Cys-rich region (CRR) domain [l

Member Pf; # Add your annotation
Overview ale
databa:
atabase Integrated to
Proteins 35k
Pfam type Domain > IPR040498
Domain Architectures 77
Short name PriA_CRR
Taxonomy 27k
Set Zn_Beta_Ribbon
Proteomes 6k
Structures 4 Descri p-tion
Signature This is a cys-rich region (CRR) domain found in PriA DNA helicases. In bacteria, the replication
Alpharold 2s  restart process s orchestrated by the PriA DNA helicase, which identifies replication forks via
structure-specific DNA binding and interactions with fork-associated ssDNA-binding proteins
Alignment (SSBs). The CRR region which is embedded within the C-terminal helicase lobe has been
Curation identified to bind two Zn2+ ions. This 50-residue insertion forms a structure on the surface of
the helicase core in which two Zn2+ ions are coordinated by invariant Cys residues. Biochemical
experiments have shown that sequence changes to Zn2+-binding Cys residues in the PriA CRR
can eliminate helicase, but not ATPase, activity and can block assembly of Prig onto DNA-bound
PriA, implicating the CRR in multiple functions in PriA [PMID:24379377].
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Sequences producing significant alignments Download Select columns ¥ Show | 100V | @
selectall 100 sequences selected GenPept  Graphics  Distance free of results ~ Multiple alignment MSA Viewer
. ; Max | Total Query E Per.  Acc
Description Scientific Name Score Score Cover value Ident Len  Accession
helix turn-helix DNA-binding protein [Mycobacterium phage Thoth] Mycobacterium phage Thoth 71 471 100% 353 100.00% 83 QOP66033A
DNA binding protein [Mycobacterium phage PLof] Mycobacterium phage PLot 167 167 100% de52 98.80% 83 YP 6554531
hypothetical protein PBI_BIGMAMA_72 [Mycobacterium phage Mycobacterium phage BigMama 157 157 92%  3eds 100.00% 77 AVP43I70.1
'DNA bindin Mycobacterium phage Troll4 154 154 92% ded7 9870% 77 YP 0022414381
helix.turn-helix DNA-bindi Mycobacterium phage KandZ W1 141 91%  fedl 9211% 93 AYNSE2131

Mycobacterium phage Hawke 755 755 84% 5e-15 4857% 135 YP_0090359811

‘hypothetical protein [Mycolicibacterium fortuitum] 647 647 66% 4e-11  49.09% 104 WP_064914443 1

647 647 66% 5e-11 49.09% 111 WP_064924985 1

‘hypothetical protein [Mycolicibacterium fortuitum] 647 647 66% 5e-11 49.09% 111 WP_064914284 1

639 639 66% 1e-10 49.09% 111 WP_0649147981

hypothetical protein [Mycolicibacterium fortuiturn]

639 639 66% 1e-10 49.09% 111 WP_064925546 1

DNA 1 Mycobacterium phage Sparkdehily 620 620 78% 8e10 4462% 121 YP_0091872231
Mycobacterium phage Minnie 616 616 78% 1e09 4462% 121 YP_009959936.1
Mycobacterium phage DLane 608 608 78% 2009 4462% 121 YP_009636468.1

608 608 78% 2009 4462% 121 YP_009200685.1

Mycobacterium phage Tweety 605 605 78% 3e09 4462% 121 YP 0014692921
Mycobacterium phage Beakin 605 605 78% 3e09 4462% 121 UVK63047.1
Mycobacterium phage Phalconet 601 601 78% 4e09 4462% 121 UXE03946.1
Mycobacterium phage Ardmore 601 601 78% 4e09 4462% 121 YP_0034951931
Mycobacterium phage PopTart 601 601 78% 5e09 44.62% 121 YP_0092144141
Mycobacterium phage Fruitioop 601 601 78% 5e09 44.62% 121 YP_0022417421
Mycobacterium phage Krakatau 601 601 78% 5e09 44.62% 121 YP_0099589131
AraC family transcriptional regulator [Mycolicibacterium fortuitum] Mycolicibacterium fortuitum 593 593 57% 5e09 5208% 93 WP_1318130311
hypothetical protein [Mycolicibacterium fortuitum] Mycolicibacterium fortuitum 593 593 57% 5e09 5208% 93 WP_064914639 1

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

Mycobacterium phage MalagasyRose 597 5§9.7 81% 5e-09 41.18% 117 QFG089131
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Score
Sequences producing significant alignments: (bits) Value

Thoth_74, helix-turn-helix DNA-binding protein, 83 20-42
Hopey Draft_73, function unknoun, 83 2e-42
Waldoihy_76, function unknoun, 53 1e-41
PLot_74, function unknoun, 83 1e-41
Nova_74, function unknown, 83 1e-41
Helpful 77, helix-turn-helix DNA-binding domain protein, &3 1e-41
Erk16_74, helix-turn-helix DNA-binding domain protein, 83 1e-41
Chil1776, function unknoun, 83 1e-41
Butterscotch_72, function unknown, 3 1e-41
Adjutor_72, function unknown, §3 1e-41
Visconti 75, function unknown, 77 6e-39
Penclope2018_74, function unknoun, 77 6e-39
Giuseppe_76, helix-turn-helix DNA-binding domain protein, 77 6e-39
Delton 74, function unknown, 77 6e-39
Bighama_72, function unknown, 77 6e-39
Trolls 74, function unknown, 77 5e-38
Sirtarley 76, function unknown, 77 5e-38
PBI1_70, Function unknoun, 77 5e-38
Gumball 74, function unknown, 77 5e-38
Kandz_72, helix-turn-helix DNA-binding protein, 93 ae-34
Haukeye_86, function unknown, 135 ae-14
TDanisky 67, helix-turn-helix DNA binding domain protein, 121 6e-10
Sparkdehlily 67, HTH DNA binding domain protein, 121 6e-10
Arcusangelus_62, helix-turn-helix DNA-binding domain protein, 121 6e-10
Sandalphon_61, helix-turn-helix DNA-binding domain protein, 121 se-10
Minnie 63, MerR-like helix-turn-helix DNA binding domain protein. se-10
DLane 35, function unknoun, 121 se-10
Tueety_59, function unknown, 121 1e-09
Bipolar_58, HTH binding domain protein, 121 1e-09
SassyB_54, HTH DA binding domain protein, 121 20-09
PopTart_s4, HTH DNA binding domain protein, 121 20-09
Phanphagia_57, helix-turn-helix DNA binding domain protein, 121 20-09
Phalconet 38, helix-turn-helix DNA binding domain protein, 121 20-09
Krakatau 57, function unknown, 121 20-09
Fruitloop 57, function unknown, 121 20-09
Beakin_61, HTH DNA binding domain protein, 121 20-09
Ardnore_52, function unknown, 121 20-09
RayTheFireFly Draft_69, function unknoun, 120 3e-09
Quico_68, HTH DNA-binding domain protein, 121 3e-09
Halachai_49, helix-turn-helix DNA binding domain protein, 120 3e-09
Girafales_69, HTH Da-binding domain protein, 121 3e-09
Florinda_71, HTH DNA-binding domain protein, 121 3e-09
Begonia_29, helix-turn-helix DNA binding protein, 120 3e-09
Zarbodnanra_Se, helix-turn-helix DNA binding protein, 120 ae-09
SuperGrey_63, helix-turn-helix DNA binding protein, 121 ae-09
MintFen 51, helix-turn-helix DNA binding protein, 126 ae-09
Melba 56, helix-turn-helix DNA binding protein, 120 ae-09
Kenuhas_57, helix-turn-helix DNA-binding domain protein, 121 ae-09
Delian 54, helix-turn-helix DNA binding protein, 120 ae-09
Captainkirkz_s1, helix-turn-helix DNA binding protein, 120 ae-09
BlingBling 43, helix-turn-helix DNA binding domain protein, 120 ae-09
Barco_49, helix-turn-helix DNA binding protein, 120 ae-09
Archi5_54, helix-turn-helix DNA binding domain protein, 120 ae-09
Utz_a2, helix-turn-helix DNA binding protein, 120 59 5e-09
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Query: 1 NSDPAVEAVLTEAQRASILSRAAAALQEAEHQSGGGFLGYRALAEAALDVTLDALASLPG 60
HSDPAVEAVLTEAQRAS TLSRAAAAL QEAEHQSGGGFL GYRALAEAALDVTLDALASLPG
Sbjct: 1 NSDPAVEAVLTEAQRASILSRAAAALQEAEHQSGGGFLGYRALAEAALDVTLDALASLPG 60

Query: 61 VAVIQLPEPTEAVTMQDCAGSGKPFKPGTLSRDGEVAKCSACRTNRYVRDDGSIEPHQUP 120
VAVIQLPEPTEAVTHQDCAGSGKPFKPGTL SRDGEVAKCSACRTNRYVRDDGSIEPHQUP
Sbjct: 61 VAVIQLPEPTEAVTMQDCAGSGKPFKPGTLSRDGEVAKCSACRTNRYVRDDGSIEPHQUP 120

Query: 121 VAAVVATGEKA 131
VAAVVATGEKA
Sbjct: 121 VAAVVATGEKA 131

>Visconti_8s, function unknown, 131
Length = 131

Score = 256 bits (655), Expect = 1e-68
Identities = 131/131 (100%), Positives = 131/131 (100%)

Query: 1 NSDPAVEAVLTEAQRASILSRAAAALQEAEHQSGGGFLGYRALAEAALDVTLDALASLPG 60
HSDPAVEAVLTEAQRAS TLSRAAAAL QEAEHQSGGGFL GYRALAEAALDVTLDALASLPG
Sbjct: 1 NSDPAVEAVLTEAQRASILSRAAAALQEAEHQSGGGFLGYRALAEAALDVTLDALASLPG 60

Query: 61 VAVIQLPEPTEAVTMQDCAGSGKPFKPGTLSRDGEVAKCSACRTNRYVRDDGSIEPHQUP 120
VAVIQLPEPTEAVTHQDCAGSGKPFKPGTL SRDGEVAKCSACRTNRYVRDDGSIEPHQUP
Sbjct: 61 VAVIQLPEPTEAVTMQDCAGSGKPFKPGTLSRDGEVAKCSACRTNRYVRDDGSIEPHQUP 120

Query: 121 VAAVVATGEKA 131
VAAVVATGEKA
Sbjct: 121 VAAVVATGEKA 131

>Thoth_sa, function unknown, 131
Length = 131

Score = 256 bits (655), Expect = 1e-68
Identities = 131/131 (100%), Positives = 131/131 (100%)

Query: 1 NSDPAVEAVLTEAQRASILSRAAAALQEAEHQSGGGFLGYRALAEAALDVTLDALASLPG 60
HSDPAVEAVLTEAQRAS TLSRAAAAL QEAEHQSGGGFL GYRALAEAALDVTLDALASLPG
Sbjct: 1 NSDPAVEAVLTEAQRASILSRAAAALQEAEHQSGGGFLGYRALAEAALDVTLDALASLPG 60

Query: 61 VAVIQLPEPTEAVTHQDCAGSKPFKPGTLSROGEVAKCSACRTIRVWRDDGSIEPHQVE 120
VAVIOLPEPTEAVTIODCAGSGKPFKPGTLSRDG:

+
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score €

Sequences producing significant aligaments: (bits) Value
Waldokihy_88, function unknown, 37 85 sewr
Visconti_88, function unknown, 37 Tss sewr
Troll4 87, function unknown, 37 Tss sewr
Thoth_87, function unknoun, 37 Tss sewr
SirHarley 89, function unknown, 40 D55 sewr
PLot_88, Function unknoun, 48 Tss sewr
Penclope2015_57, function unknoun, 37 D55 sewr
Nova_87, function unknown, 37 Tss sewr
Hopey_Draft_87, function unknoun, 37 Tss sewr
Kandz_85, function unknoun, 37 Tss sewr
Helpful_%e, function unknown, 37 D55 sewr
Gumbal1_87, function unknown, 37 Tss sewr
Giuseppe_89, function unknown, 37 D55 sewr
Erkl6_88, function unknoun, 37 Tss sewr
Delton 86, function unknown, 37 Tss sewr
Chill 88, function unknoun, 37 Tss sewr
Butterscotch 85, function unknoun, 37 Tss sewr
Biglama_86, Function unknown, 37 Tss sewr
Adjutor_85, function unknown, 37 Tss sew
PP_05, Function unknown, 32 1o1a
Nos1le 85, function unknown, 34 28 7.2

>kialdoihy_88, function unknoun, 37
Length = 37

Score = 85.1 bits (209), Expect = 5e-17
Identities = 37/37 (100%), Positives = 37/37 (100%)

Query: 1 HDVELIAVRKQRATHPRRGGHKPHPTDKPKAEPDKR 37
HDVELHHAVRKQRATHPRRGGHKPHPTDKPKAEPDKR
Sbjct: 1 HDVELHMAVRKQRATHPRRGGHKPHPTDKPKAEPDKR 37

>Visconti_88, function unknown, 37
Length = 37

Score = 85.1 bits (209), Expect = 5e-17
Identities = 37/37 (100%), Positives = 37/37 (100%)

Query: 1 HDVELIAVRKQRATHPRRGGHKPHPTDKPKAEPDKR 37

HDVELHHAVRKQRATHPRRGGHKPHPTDKPKAEPDKR
Sbjct: 1 HDVELHMAVRKQRATHPRRGGHKPHPTDKPKAEPDKR 37

>Trolla 87, function unknown, 37
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Sequences producing significant alignments:

Hopey_Draft_8s, function unknoun, 980
Thoth_88, DNA primase/polymerase, 950
PLot_59, function unknoun, 983
Visconti_89, DNA primase/polynerase, 980
Giuseppe_96, DNA primase/polynerase, 980
Delton 87, DNA primase/polynerase, 956
Bighama_87, DNA primase/polymerase, 950
adjutor_86, primase/polymerase, 983
Waldohy 89, DNA primase/polynerase, 986
Chill_89, DNA primase/polymerase, 950
Penelope2018_88, DNA primase/polymerase, 956
Trolla_8s, primase/polymerase, 982

PBI181, function unknoun, 983

Helpful 91, DNA primase/polymerase, 977
Erki6_83, function unknoun, 977
Butterscotch_86, primase/polymerase, 983
Sirtarley 96, primase/polymerase, 977
Gunball 88, primase/polymerase, 977
Nova_88, primase/polymerase, 977

KandZ_s6, DNA primase/polymerase, 978
Haukeye 162, primase/polynerase, 973
Predator_92, putative primase-polymerase, 957
Beckerton 91, DNA primase/polynerase, 978
Oaker_91, primase/polymerase, 978

Thunb 93, DNA primase/polynerase, 978
Phreeze_o1, DA primase/polymerase, 950
Damien 52, primase/polymerase, 951

Cborchl1 93, DNA primase/polymerase, 983
Konstantine_94, function unknoun, 995
Terapin_84, DNA primase/polymerase, 953
Sienna_83, DNA primase/polymerase, 953
Madi_82, DNA primase/polynerase, 953
Djokovic_83, DNA primase/polymerase, 953
Bitesize 83, DNA primase, 953

Beyoncaga_s3, DNA primase/polymerase, 953
Suzy_81, DNA primase/polymerase, 951
Leopard_106, DNA primase/polymerase, 930
Labelle 108, DNA primase/polymerase, 904
Barnyard_108, function unknoun, 916
Hadruga_166, DNA primase/polynerase, 902
Patience_109, function unknown, 962

Onyinye 167, DNA primase/polynerase, 914
Aikoy_Draft 107, function unknoun, 914
LilyPad_s0, DA primase/polymerase, 943
Drlupo_169, DNA primase/polymerase, 917
Cuke_107, DNA primase/polynerase, 910
Hriiiyagi_99, DNA primase/polymerase, 911
Otterstedts21 §a, DNA primase/polymerase, 923
Ranch_92, DNA primase/polymerase, 923
Patos_93, DNA primase/helicase, 923
Norfianre_Draft_ss, function unknown, 923
Foulmouth_101, DNA primase/polymerase, 911
Sadboi_88, DNA primase/polynerase, 923
Gretellyn 88, DNA primase/polymerase,

23
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HItIst

D Date Tool

Show | 25 ¢ Entries Search;

5431705 HHPR Aligned | Target

Nr Name Probability ~  Evalue ~ Score 55 cols Length

8169321 HHPR
7740081 HHPR @' 7oMoF DNA primase; Helicase, DNA binding, 100 1.9e34 36751 54 331 797
AMPPNP, REPLICATION; HET: ANP;

Gz e 3.1A {Staphylococcus aureus}

9872031 HHPR
82PN B Primase D5; DNA helicase, DS_N 100 33e30 30775 349 374 465
domain, DUFS906 domain, Pox_D5
domain, SF3 helicase, VIRAL
PROTEIN{Vaccinia virus Copenh

3855187 HHPR
4106584 HHPR

2777067 HHPR
3 6kaCB Primase; primase, helicase, SSDNA-  99.92 21023 2589 238 315 416

binding protein, TRANSFERASE; HET:

504; 2.406A {Nitratiruptor phage

NrS-1}

6069025 HHPR

X X X X X X X X X x
o

2420499 HHPR

Page 10f2
< 4 7PDSA Similar to D. nodosus vapE; Helicase, ~ 99.79 9318 20206 211 273 a7
SaPI1, REPLICATION; HET: AGS;
{Staphylococcus aureus}

PF04735.15 Baculo_helicase ; Baculovirus DNA ~ 99.78 1317 21395 223 308 1217
helicase

6 2vopC REPLICATION PROTEIN E1; AAA+ 99.53 51e14 15092 106 217 305
MOLECULAR MOTOR, DNA
REPLICATION, DNA TRANSLOCATION,
NUCLEOTIDE-BINDING, DNA-
BINDING, REPLI

7 26XAL Replication protein E1; DNA helicase, ~ 99.44 1.9e12 14473 141 201 274
AAA+, ATPase, replication, virus,
nitiator protein, replication-DNA
COMPLEX; HET:

8 7sHB Protein Rep6; AAV, Protein-DNA 9939 25e12 1576 114 236 538
AAAY, SF3, HUH, VIRAL PROTEIN,
VIRAL PROTEIN-DNA complex; 4.4





image252.png
My Portal x| 13 Mail- Holly Nance - Outlc X | @ The Actinobacteriophage * X | @ The Actinobacteriophage | X | @ BLASTSearchResults x| @ Phamerator X () HHpred |Bioinformatics - X SEA-PHAGES FUNCTIONA. x | + voo—
<« C @ tookittuebingen.mpg.de/jobs/5431705 e % O & :

G Gmail @ YouTube B Maps [ SEAPHAGES

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

D Date Tool
14 PF0105720 Parvo_NS1 ; Parvovirus non- 9917 5.1e-10 1259 133 203 284

structural protein NS1

e 15 3MIMA ORF904; primase, polymerase, 99.15 1e9 12680 147 172 335
Replication; 1.85A {Sulfolobus
8169321 HHPR X islandicus}
G I 16 1RO2ZA hypothetical protein ORF304; DNA 99.14 1689 11654 148 71 216
ool R, polymerase, primase, replication,
polymerization, evolution of nucleic
9872031 HHPR X acid polymerizin
LGRS 17 1U0LA DN replication protein; AAA+ 99.07 23¢9 195 129 164 267
e _— protein, P-loop ATPases, Helicase,
REPLICATION; HET: ADP; 2.1A
2777067 HHPR X {Adeno-associated virus -2
6069025  HHPR X
18 SCOP.diro2a.  d.264.1.2(A) Bifunctional DNA 98.88 1187 10144 158 167 210
T primase/polymerase N-terminal
domain {Sulfolobus islandicus [Taxid:
Page 10f2 430801} | CLASS: Alp

19 ISV large T antigen; AAA+ fold, Viral 98.78 1.9e7 1mos 15 217 377
protein; HET: ATP; 1.94A {Simian virus
40} SCOP: €37.1.20

20 SCOPdisvma.  €37.1.20 (A) Papillomavirus large T 9868 5.4e7 10623 145 214 362
antigen helicase domain {Simian
virus 40 [Taxid: 10633]} | CLASS:
Alpha and beta p

21 PFOS706.14 D5_N; DS N terminal like 98.63 00000023 9057 161 165 184

22 cdossso Prim_Pol; Prim_Pol: Primase- 98.51 0000012 7966 167 144 158
polymerase (primpol) domain of the
type found in bifunctional replicases
from archaeal plasm

23 4GDFB Large T antigen; SV40 Large T 9.5 00000039 10292 1
Antigen, DNA replication, helicase
primase, HYDROLASE-DNA complex;

151 497
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Query Length 150
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Other reports  Distance tree of results Multiple alignment MSA viewer @ m e

| Compare these results against the new Clustered nr database @

Descriptions Graphic Summary Alignments. Taxonomy
Sequences producing significant alignments Download Select columns ¥ Show | 100V | @
selectall 100 sequences selected GenPept  Graphics  Distance free of results ~ Multiple alignment MSA Viewer
Max | Total Query E Per. | Acc
Descripti Scientifc N: i
escription clentic Name Score Score Cover value Ident Len  Accession
il protein [Mycobacterium phage PBI1] Mycobacterium phage PBI1 315 315 100% 20108 100.00% 150 YP_655207.1
tai protein [Mycobacterium phage PLo] Mycobacterium phage PLot 315 315 100% 3e-108 100.00% 153 YP_655390.1
tal protein [Mycobacterium phage Trolld] Mycobacterium phage Trolld 314 314 100% 6e-108 99.33% 153 YP_002241425.1
capsid maturation protease [Mycobacterium phage Chill Mycobacterium phage Cl 313 313 100% B8e108 99.33% 150 QBISTO751
putative tail assemblyimetal protease [Mycobacterium phage Butterscotch] Mycobacterium phage Butters.. 310 310 100% 20106 98.67% 153 ACI06299.1
hypothetical protein PBI_SIRHARLEY_10 [Mycobacterium phage SirHarley] Mycobacterium phage SirHariey 303 303 100% 1e-103 96.00% 153 AEK10220.1
tal protein [Mycobacterium phage Gumbal] Mycobacterium phage Gumball 253 253 83%  5e-84 9520% 128 YP_002241905.1

tal protein [Mycobacterium phage Havikeye]

204 204 98% 2e-64 63.09% 153 YP_009035907.1
709 709 57% de12 4062% 140 WP_2155813331

704 704 67% 5e-12 38.83% 130 YP_008408797.1
Gammaproteobacteria bacterium 70.1 701 66%  6e-12 40.37% 134 HHJ16603.1
Gammaproteobacteria bacterium 68.6 68.6 61%  3e-11  31.68% 144 MBM4207673.1

Methylococcaceae bacterium 682 682 57%  de-11  3368% 139 NOU12367.1

Gammaproteobacteria bacterium 67.4 67.4 51%  7e-11  41.86% 136 MBN13798361
M67 family metallopeptidase [Gammaproteobacteria bacterium] Gammaproteobacteria bacterium 67.4 67.4 77%  8e-11 3594% 141 MBT3403597.1
Mov34/MPN/PAD-1 fami

rotein [Methylococcaceae bacterium NSP1-1] Methylococcaceae bacterium ... 67.0 67.0 57% 1e-10 3474% 139 OYV172511

‘hypothetical protein [Planctomycetia bacterium] Planctomycetia bacterium 666 666 66% 1e10 3670% 134 NIA014321

] Nitrosococcus wardiae 666 666 56% 1e-10 39.36% 134 WP_1343570881

Mov34/MPN/PAD-1 family protein [Methylococcaceae bacterium NSM2-1; Methylococcaceae bact

hitps:/blastncbi.nim.nih.gov/Blast cgialnHidr_QBI9T075
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1
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Page 1 of 2
Hitlist
Show | 25 s Entries Search
Aligned Target
Nr Hit Name Probability = Evalue = Score =SS cols Length
1 PFO6152.14 ; Phage_min_cap2 ; Phage minor 99.85 2.1e19 157.5 195 241 365
capsid protein 2
2 PFO423317 ; Phage_Mu_F ; Phage Mu protein F like ~ 99.74 3.6e17 11725 94 102 107
protein
3 cd16378 CcmH_N; N-terminal domain of 80.12 14 2468 46 Ell 67
cytochrome c-type biogenesis protein
CemH and related proteins.

4 2H7A Cytochrome C-type biogenesis protein  66.13 45 2375 45 3 84
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BT S Sooe Seore o vatae |t Lon| Acassin
head morphogenesis [Mycobacterium phage PBI1] Mycobacterium phage PBI1 458 458 100% Be-163 100.00% 217 YP_6552101
head morphogenesis [Mycobacterium phage Gumball (cobacterium phage Gumball 458 458 100% 1161 99.54% 301 YP_002241907.1
putative head protein [Mycobacterium phage Butterscotch] Mycobacterium phage Butterscotch 458 458 100% 2e-161 99.54% 301 ACI06301.1
hypothetical protein SEA_VISCONTI_13 [Mycobacterium phage Viscont] Mycobacterium phage Visconti 458 458 100% 20161 99.54% 301 AXC385931
MuF-like minor capsid protein [Mycobacterium phage Thoth] Mycobacterium phage Thoth 457 457 100% 3e-161 99.08% 301 QOP659751
Mycobacterium phage Troll4 456 456 100% B8e-161 99.08% 301 YP_002241427.1
Mycobacterium phage PLot 369 369 79% 2e-128 10000% 173 YP 6553931
Mycobacterium phage Chill 367 367 79% 1e-127 99.42% 173 QBI9T078.1
Mycobacterium phage Hawkeye 353 353 100% 3e-120 77.42% 299 YP_009035910.1
Mycobacterium phage Cuke 238 238 95% 1e-74 5455% 314 YP_0098370811
Mycobacterium phage Fowlmouth 222 222 88%  4e-68 54.92% 319 YP_009841675.1
Mycobacterium phage Indulamithi 223 223 90% 3e-65 50.76% 646 YP_009853760.1
MuF-lke psid protein [Gordonia phage LittleFella Gordonia phage LitteFella 210 210 96% 2e64 4762% 249 QNJSEI211
hypothetical protein SEA_LEOPARD_24 [Mycobacterium phage Leopard] Mycobacterium phage Leopard 206 206 86% 4e62 48.40% 306 UOWS29021
‘minor capsid protein [Gordonia phage Rumi] Gordonia phage Rumi 203 203 95% 1e61 4808% 255 UVK630971
MuF-lke id protein [Mycobacterium phage Onyinye] Mycobacterium phage Onyjinye 204 204 86% 2e-61 4840% 306 QHB374311
MuF-lke minor capsid protein [Gordonia phage Gretellyn] Gordonia phage Gretellyn 201 201 95% 8e61 48.08% 255 QFGO81531
MuF-lke phage Jalebi] phage Jalebi 201 201 95% 1e60 47.60% 255 UJQS6706.1
hypothetical protein SEA_PARVUSTARDA_12 [Gordonia phage ParvusTarda] phage ParvusTarda 200 200 95% 2060 47.60% 255 UVT30993.1
head maturation protease [Gordonia phage Lambo] phage Lambo 202 202 95% 2e60 4760% 315 YP_009852565 1
MuF-lke minor capsid protein [Gordonia phage Zany] Gordonia phage Zany, 202 202 95% 2060 4760% 315 UJQS6082.1
head maturation protease [Gordonia phage Ranch] phage Ranch 202 202 95% 3e60 4760% 315 YP 0098524641
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Score
Sequences producing significant alignments: (bits) Value

Visconti_13, function unknown, 301 05 e-173
Giuseppe_13, MuF-like minor capsid protein, 301 05 e-173
Sirtarley 12, function unknoun, 301 G0a 173
Penelope2015_13, minor capsid protein, 301 G0a  e-173
Nova_13, putative minor head protein, 361 G0a  e-173
KandZ_13, Huf-like minor capsid protein, 301 G0a  e-173
Erk16_13, function unknoun, 301 G2 e-173
Delton_13, MuF-like minor capsid protein, 361 G0a  e-173
Butterscotch_13, putative head protein, 301 G0a  e-173
Bighama_11, Function unknown, 361 G2 e-173
Thoth_13, MuF-like minor capsid protein, 361 03 e172
Gumball_12, head protein, 361 03 e172
Trolla 13, head protein, 361 2 e172
Haukeys_15, function unknown, 299 a7 e-13
PBI1_14, function unknoun, 217 232 e-124
Hopey_Draft_13, function unknoun, 217 22 e-124
PLot_14, function unknoun, 173 359 se-o9
HelpFul 14, MuF-like minor capsid protein, 173 359 se-99
Adjutor_14, putative head protein, 173 359 se-99
Waldolihy 14, minor capsid protein, 173 357 2098
Chill 18] minor capsid protein, 173 357 2038
Mriliyagi 7, capsid maturation protease, 319 269 se-72
Foulmouth_7, capsid maturation protease, 319 269 se-72
Cuke_6, function unknown, 314 269 6e-72
Leopard_24, function unknown, 306 262 se-70
Onyinye 25, MuF-like minor capsid protein, 366 260 2069
Aikoy_Draft_24, function unknoun, 306 260 2069
Zenon_13, HuF-like minor capsid protein, 856 258 2e-67
Yelo_Draft_12, function unknown, 856 252 2e-67
Send513_12, MuF-like minor capsid protein, 856 258 2e-67
Riparian_12, MuF-like minor capsid protein, 856 258 2e-67
Nilo_13, HuF-like minor capsid protein, 856 258 2e-67
CandTe_12, MuF-like minor capsid protein, 856 258 2e-67
Weiss13_12, MuF-like minor capsid protein, 856 258 2e-67
Rope_12, Muf-like minor capsid protein, 856 253 se-67
Papyrus_12, MuF-like minor capsid protein, 856 253 se-67
Indlulamithi_8, function unknoun, 646 227 2e-65
Otterstedts?1 12, function unknown, 315 235 se-s2
Erutan_Draft_12, function unknoun, 315 232 1e-61
Vikes 13, MuF-like minor capsid protein, 315 238 2e-61
Sadbol_12, MuF-like minor capsid protein, 315 238 2e-61
Lambo_12, HuF-like minor capsid protein, 315 238 2061
Zany_12, MuF-like minor capsid protein, 315 FEEQEEY
Ranch_12, Huf-like minor capsid protein, 315 233 3e-s1
Sampudon_Draft_14, function unknown, 315 233 ae-s1
Novasharks_11, minor capsid protein, 315 233 461
Genamy16_11, minor capsid protein, 315 233 461
Gibbin_13, MuF-like minor capsid protein, 315 233 se-s1
Patos_13, function unknown, 315 232 se-61
Predator_16, putative head protein, 309 227 2e-59
Thumb_12, minor capsid protein, 306 228 2058
Phreeze_12, minor capsid protein, 306 208 2058
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Number of Hits: 250

Query MSA diversity (Neff):6.09784
4887522 HHPR

Detected sequence features: =Coiled coil segment(s) ~sSignal peptide
2561487 HHPR

1783607 HHPR

Visualization
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e Resubmit Section
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e
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Prob=90.0% 9 3HNW A
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Structure Initiative, Midwest Center
for Structural Genomics, MCSG,
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R

8989330 HHPR

9966861 HHPR

X X X X X X X X x X

191383 HHPR

@ cpinBioinformati...pdf A Showall | X

H P Type here to search F Mostly sunny





image27.png
MyPor x | @ Mail- X | % Pham3 X | £ NCBIE X | @ TheAc X | @ BLAST X @ HHpre X RCSBF X | 4 Phage X | © Phame X | [ SEAPH X | @ TheAc X | @ genem X | @ HHpre x | % SEApt x | p sear x | + v = x
<« C @ toolkittuebingen.mpg.de/jobs/2561487 e % O & :
G Gmail @ YouTube B Maps [ SEAPHAGES

Q Vs His A SelectAll  Forward  Forward QueryASM  Modelusingselection  Download HHR  ColorSeqs  Wrap Seqs
D Date Tool -
Hitlist
Show | 25 +  Entries Search
a2 MR X
2561487 HHPR X Aligned _ Target
e Nr Name Probability ©  Evalue ~ Score S  cols Length
8050694  HHPR X 1 PFOS810.14 ;Phage GP20; Phage minor structural 9957 42013 11149 161 119 147
protein GP20
634095 HHPR X
72133 meeR X 2 eBOXg Scaffold protein; major capsid protein, 96.2 6 3966 167 185 206
HK97-like fold, scaffolding protein,
3005123 HHPR X procapsid, VIRUS; 3.724 {staphylococcus
pha
8989330 HHPR X
ooeser  HHPR X 3 PR03561  ;DUF66S!; Familyof unknownfunction 944 039 3974 64 90 12
(DUF6651)
191383 HHPR X
Page 1 of2 4 PFOG00S.15  ;ZapB; Cel division protein ZapB 9373 22 251 88 63 78
2€eE8 CELL DIVISION PROTEIN ZAPE; FTSZ, 933 28 246 88 63 8
SEPTUM, COILED-COIL, CELL DIVISION,
CELL CYCLE, HYPOTHETICAL PROTEIN;
2.8A {ESCHERICHI
6 7RSKMO Nuclear pore complex protein Nup214; 9091 26 s11s 88 78 2090
multiprotein complex, nucleocytoplasmic
transport, TRANSPORT PROTEIN; 12.0A
{Homo's
7 sooLB Initiation-control protein Yaba; YabA, 9056 a7 2008 7 52 62
Dnaa, DnaN, Zin finger,initiation
control, replication; 2.7A {Bacillus subtilis
8 4axQD Tail needle protein gp2e; Viral protein, 9037 66 458 88 63 144
P22, Tail Needle, Membrane penetration;
2.75A (Enterobacteria phage P22} .
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Q Vs Hits A SelectAll  Forward  Forward QueryASM  Modelusing selection  Download HHR  Color Seqs  Wrap Seqs

D Dpate Tool
Template alignment | Template 30 Structure | POBe

2. 680X g Scaffold protein; major capsid protein, HK97-like fold, scaffolding protein, procapsid, VIRUS; 3.72A {staphylococcus phage 80alpha}
Probability: 96.2%, Evalue: 16, Score:30.6, Aligned cols: 185, Identities: 15%, Similarity:0.147, Template Neff: 83

w722 HHR X Q ss_pred CCCCOCCECCCeceCCCeceCteCaeCaCEaeeeeCHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH-cCCC
QQ7561457 30 YDODDSDDSDDGASDRGSSRKSDDGODRDSGODTODADDDDLRADLKAKDKKIAKLERDLEDALEMIEEAESQRRR-RGDD 108 (235)
i Q Consensus 30 eke-aes 108 (235)
e B T Consensus 13 %0 (206)
T 68K g P 90 (206)
s0s0694  HHPR X
T ss_pred €CCCOCCCCCCCCCCCCCCCeceCOCaEeCCChRHHHHHHHHHHHHHHHHHH - HHHHHHHHHHHHHHHHHHHHCCC
634095 HHPR X
Q ss_pred CCCRHHHHHHHHHHHHHHHHHCHAHHHHH R CCCCCCCCCC - CHHHHHHHAChnCCEEC CCCCec cCHHHHHH
SEED  GHRD £3 Q02561487 109  DDDDDDAEYHELRDENDKLRALLNGPYIRSQISSFRDKDGNPKUDHE - -DPETVFALLKTADLEVDVETGEIDGL 186 (235)
QConsensus 109 a-Ee d~avent10- 186 (235)
TEE G 3 DO T | PP
TConsensus 91 ~eekc 154 (206)
sEo30 HHPR X , T .
T 68K g 91 KDOKDEYEREQUEKELEQLRSEKQLNEMRSEARKHLSE \TOTAEQTASIVE 154 (206)
cr | Wm 82 T ss_pred HHHHHHEHHHH - heCCHHHHHHH
WES R €3 Q ss_pred HHHHChHHC CCcCCCCCCCCCCCCCCCCCCCHHHHHHHHHHHR
T Q02561487 157  DLARNKPFLLAQRSSRRGASGKVPGGSSOKKKPSREDLASDFSAFNT 233 (235)
. Q Consensus 187 233 (235)
T Consensus 155 ~ S— e~ 200 (206)
T 68K g 155 AFSNAVKKAVNEAVK-VNARQSPLTGGDSFIHSTKIKPQULAEIARQ 200 (206)
T ss_pred HHHHHHHHHHH-HHRCCCCCCCCCC cecc cechHnHHHHHHH
Template alignment | CDD
3. PF20356.1; DUF6651 ; Family of unknown function (DUF6651)
Probability: 94.4%, Evalue: 039, Score:39.74, Aligned cols: 90, Identities: 14%, Similarity: 0142, Template Neff: 7.3
Q ss_pred HHHHHHHHHCH - HHnCCCCCCCCCCCHHHHHHH - ---chheCEECeCCCeee
Q02561487 119  ELRDENDKLRALLIGPYIRSQIS--SFROKDGHPKWDHEDPETVFALL - ------KTADLEVOVETGEID: 179 (235)
QConsensus 119 ez ~al. 179 (235)
PO
T Consensus 1 7 (1)
TPR20356.1 1 ANNKSKTLEG-QLYDSHIGGSFTGSKFITOKIA-----IPADLLOARFGQSFKVEEGKVVAYD-GTGNKIVSRSKPGELA 73 (112)
T ss_pred CechnhHHHH-HHHHANCCCe ce eHHHHANCC - - --CCHHHHHHFHC CCEEECCoEEEEC-CCCCEeacCCCClece
0 <5 nred CHHHHHHHHHEHCRH- - -He e CCCCCCCCCECCreee i
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Scaffolding protein
Linkto this post | posted 19 Jan, 2023 1637

Hi, This function is on the Official List and the example to check is D29_16. This gene has no functional
dom he HHPred match is to 6BOXG (@ scaffolding protein), probability 97.98%. In the pl
we're ting. Mopey, gene 14 has BLAST hits to scaffolding protein and the same HHPred hit to
6BOXG, probability 96.2%. In phage most similar to Mopey in cluster D1, this gene is most often called
NKF. HHPred results for both Mopey_14 and D29_16 seem similar in their alignment to 680XG, and it

A“ seems the only compelling reason to not call Mopey d protein s because most other D1
phage call this gene NKF. | guess I'm really dering the Bioinformatics ing last Friday (1/13)
and trying to not just call a function a certain way because that's what everyone else did. Is there a
compelling reason to not call Mopey_14 a scaffolding protein? Thankst!

Link to this post | posted 20 Jan, 2023 0324

Hi Holly
hmmm. 1 think that Mopey_14 (stop codon 10436). ffolding protein be
InterPro hit at HHPred (Q38580). It is a 99.5% probability (evalue is e-12) and has protein homol
the scaffolding protein of SPP1 (evidence is from UniProt d

nted that the example used by t n:a)\: oved f st is D29, but your protein d
hit the example (and it doesn't, does

Link to this post | posted 20 Jan, 2023 11:52

Hi Debbie,

Thanks for your prompt reply! Mopey_14 doesn't hit D29_16 in HHPred or BLAST, but it
29_16 hits if you run D29_16 in HHPred (both Mopey_14 and D29_16 hit 68
a scaffolding protein).

After asking my question yesterday, | had convinc
Mopey_14 and D29_16 are not in
homology warrants b

So far, Moy
cluster. The

Thanks again so much for your help - Holly

Link to this post | posted 20 Jan, 2023 15:37

Holly
Exactly! You've got it!
debbie
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C @ phagesdb.org/blast/results/blast.cgi H
G Gmail @ YouTube B Maps [ SEAPHAGES
Color Key for Alignnent. Scores -
a0 40-50
B S P
0 50 100
score €

Sequences producing significant aligaments: (bits) Value
Waldokihy_16, minor capsid protein, 139 278 2075
Visconti_15, minor capsid protein, 133 278 2075
Troll4_15, minor capsid protein, 139 278 2075
Thoth_15, minor capsid protein, 139 278 2075
Plot_16, minor capsid protein, 139 278 2075
Penclope2015_15, minor capsid protein, 139 278 2075
Hopey_Draft_15, function unknoun, 139 22 2275
Helpful_16, minor capsid protein, 139 22 2275
Gluseppe_15, minor capsid protein, 139 22 2275
Delton_15, minor capsid protein, 139 22 2275
Chill 16, minor capsid protein, 139 222 2275
Bighlama_13, minor capsid protein, 139 27 se7s
PBI1 16, minor capsid protein, 139 2z 17
Erkl6_15, minor capsid protein, 139 23 173
Butterscotch_15, minor capsid protein, 139 23 173
Adjutor_16, minor capsid protein, 139 2z 173
SirHarley 14, minor capsid protein, 140 28 1072
Nova_15, minor capsid protein, 140 28 1072
KendZ_15, minor capsid protein, 140 28 1072
Gumball 14, minor capsid protein, 140 28 1072
Haukeye 17, minor capsid protein, 134 215 ze-s7
Onyinye 27, minor capsid protein, 142 1 2ee:
Leopard_26, function unknown, 142 15 2e:2
Adkoy_Draft_26, function unknoun, 142 15 2e32 -
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e N
Sequences producing significant alignments Download Select columns ¥ Show | 100V | @
selectall 49 sequences selected GenPept  Graphics  Distance free of results ~ Multiple alignment MSA Viewer
. . Max | Total Query E Per. | Acc
Description Sctentific Name Score Score Cover value Ident Len  Accession
P15 [Mycobacterium phage Troll4] cobacterium phage Trolld 270 270 100% 6291 100.00% 139 YP_002241429 1
minor capsid protein [Mycobacterium phage BigMamal Mycobacterium phage BigMama 268 268 100% 2090 99.28% 139 AVP431121
016 [Mycobacterium phage PBI1] Mycobacterium phage PBI1 264 264 100% 1e88 97.12% 139 YP 6552121
gp14 [Mycobacterium phage Gumball] Mycobacterium phage Gumball 261 261 98% 1e87 97.08% 140 YP_002241909 1
minor capsid protein [Mycobacterium phage Hawkeye] Mycobacterium phage Hawkeye 194 194 100% 8e61 80.58% 134 YP_009035912.1

‘hypothetical protein [Nocardia phage P3.1] Nocardia phage P3.1 143 143 94%  6e-41 58.02% 135 QSL67863.1

minor capsid protein [Mycobacterium phage Onyinye] Mycobacterium phage Onyinye 131 131 100% 5e-36 52.41% 142 QHB374331
125 125 90% 8e34 5556% 129 QNJS53231

psid protein [Gordonia pha 124 124 90% 2e33 5317% 125 YP_009277749.1
hypothetical protein HOT44_gp11 [Gordonia phage Suzy] 123 123 90% 5e33 5317% 125 YP_0098029721

hypothetical protein HWB51_gp008 [Mycobacterium phage Cuke] 123 123 92% 9e33 5496% 142 YP_ 0098370831

122 122 9% 2032 5234% 125 UVK63815.1

tail sheath [Mycobacterium phage Send513) Mycobacterium phage Send513 19 19 82% 230 5439% 222 YP 0096142401
hypothetical protein SEA_ZENON_16 [Mycobacterium phage Zenon] Mycobacterium phage Zenon 19 19 82% 230 5439% 222 ARWST1011
hypothetical protein N842_gp015 [Mycobacterium phage Papyrus] Mycobacterium phage Papyrus 19 19 82% 230 5351% 222 YP 0084088011
hypothetical protein SEA_WEISS13_15 [Mycobacterium phage Weiss13] Mycobacterium phage Weiss13 19 19 82% 3e-30 5351% 222 AMB172291
hypothetical protein HWBS0_gp009 [Mycobacterium phage Fowlmouth Mycobacterium phage Fowimouth 16 116 98% 3e-30 5071% 143 YP 0098416771
hypothetical protein DMF62_04795 [Acidobacteria bacterium] Acidobacteria bacterium 1313 9% 329 5349% 117 PYSI04841
hypothetical protein HWC80_gp011 [Mycobacterium phage Indlulamithi] Mycobacterium phage Indlular 107 107 92% 2026 5038% 138 YP_ 0098537631

phage Wojtek 105 105 89% 8e26 50.79% 129 UJQ863421

minor capsid protein [Gordonia phage DumpTruck]
hypothetical protein SEA_PATOS_15 [Gordonia phage Patos]

phage DumpTruck 102 102 97% 7e25 47.06% 128 QXO13670.1
102 102 97% 8e25 47.06% 129 UVT3M711d

<R BN E<E< NN B <N E<E<ECE<N<E<N<N<N<N<]

hypothetical protein HWCB2_gp15 [Gordonia phage Yikes] 101 101 97% 2e24 47.06% 129 YP_009853969 1
n hypothetical protein HWCT71_gp14 [Gordonia phage Sadboi] phage Sadboi 101 101 97% 3e24 47.06% 129 YP_009852665 1
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Head-to-tail adaptor: One of the proteins that connects the head to the tail, binding to the head, this functional assignment requires alignment to phage SPP1 gp15 or its homologs.
Rank:3

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

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
equires 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

Head-to-connector complex proteins (old term for the head-to-tail adaptor, head-to-tail stopper, and tail terminator, proteins collectively): These proteins make up the structure that joins the head and the tail. There are usually two-to-three of these proteins,
but if you can not identify them, it is OK. As of November 2017, this functional assignment requires alignment to phage SPP1 gp15 or gp16, phage HK97 gp6, or Bacillus protein yqgB. As of September 2018, we are no longer using this term if we can use
one of the more specific names. For a practical demonstration on how to distinguish these components, see the Case Study Portal and head-to-tail connectors

Note: in some primary literature, the portal protein is also referred to as part of the head-to-tail connector complex. This is technically true, however, the portal has a much more specific role in phage biology, and is easy to identify, so it doesn't make sense
to lump it into the group of other various connector complex proteins.
Rank: 3
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Identities = 139/139 (100%), Positives = 139/139 (100%)

Query: 1 NSRAAVLDALRADVALGQMLVPSNILTNYSKEGPPNHLAPGPFAVIRUGGKTIDPAVIRG
HSRAAVLDALRADVALGQHLVPSNTLTNYSKEGPPHHL APGPF AVIRGGKTIDPAVNRG
Sbjct: 1 HSRAAVLDALRADVALGQLVPSNILTNYSKEGPPHHLAPGPFAVIRUGGKTIDPAVNRG
Query: 61 PROVNIHVHIPQRQSTDYTRIDRILKRTKEINLSLEDVAGADGAHLVSTRFLAESDDLVD
PROVNTUVHTPQROSTDYTRIDRTLKRTKETHLSL EDVAGADGAHLVS TRFLAESDDLVD.
Sbjct: 61 PROVNIMVHTPQRQSTDYTRIDRILKRTKETHLSLEDVAGADGAHLVSTRFLAESDDLVD
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C @ phagesdb.org/blast/resuits/blast.cgi H
G Gmail @ YouTube B Maps [ SEAPHAGES
Color Key for Alignnent Scores B
o 40-50
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o 50

Score
Sequences producing significant alignments: (bits) Value

Waldowhy 24, function unknown, 66 185 3e-35
Visconti_23, function unknown, 66 135 3e-3
Trolla 23, major tail subunit, 66 135 3e-35
Thoth 23, function unknoun, 66 135 3e-3
SirHarley 22, function unknoun, 66 135 3e-35
PLot_24, Function unknoun, 66 135 3e-3
Penelope2018_23, function unknoun, 66 135 3e-35
Nova_23, function unknoun, 66 135 3e-3
Hopey_Draft_23, function unknoun, 66 135 3e-3
KandZ_23, function unknoun, 66 135 3e-3
Helpful 24, function unknown, 66 135 3e-35
Gumball_22, function unknown, 66 135 3e-3
Giuseppe_23, function unknown, 66 135 3e-35
Erk16_23; function unknoun, 66 135 3e-3
Delton_23, function unknown, 66 135 3e-3
Chill Z¢, function unknoun, 66 135 3e-3
Butterscotch_23, function unknoun, 66 135 3e-3
Bighama_21, Function unknown, 66 135 3e-3
Adjutor_24, function unknown, 66 135 3e-3
Haikeye 25, function unknown, 66 s se-2
Zenon_24, function unknoun, 85 T3 2e-ea
Yelo_Draft_23, function unknown, 85 T3 2e-ea
Weis313_23, function unknown, 85 T3 2e-ea
Sends13_23, function unknown, 85 T3 2e-ea
Rope_23, function unknoun, 85 T3 2e-ea
Riparian_23, function unknown, 85 T3 2e-ea
Papyrus_23, function unknown, 85 T3 2e-ea
1ilo 2e) function unknoun, 85 FERpYYY
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Score
Sequences producing significant alignments: (bits) Value

Visconti_24, function unknown, 280 s61 e-160
Trolla 23, function unknown, 280 561 e-160
Thoth 24, major tail protein, 250 361 e-160
PLot_25, function unknoun, 286 561 e-160
PBI1 24, function unknoun, 280 561 e-160
Nova 24, major tail subunit, 280 361 e-160
Hopey_Draft_24, function unknoun, 286 561 e-160
KandZ_24, major tail protein, 280 361 e-160
Helpful 25, major tail protein, 280 361 e-160
Delton 24, major tail protein, 280 361 e-160
Butterscotch 24, putative major tail subunit, 280 361 e-160
Adjutor_25, major tail subunit, 280 361 e-160
Penclope2018_24, major tail protein, 250 360 e-159
Giuseppe_24, major tail protein, 280 360 e-159
Bighama_22, major tail protein, 280 360 e-159
SirHarley_23, mejor tail protein, 280 349 e-156
Gumball 23, major tail subunit, 280 389 e-156
Erki6_24, function unknoun, 267 52 es
Waldoihy 25, major tail subunit, 267 533 e-1s1
Chill 25, major tail subunit, 267 533 e-1s1
Haukeye_26, function unknoun, 250 266 e-131
Ranch_24, major tail protein, 285 335 6e-s2
ParvusTarda 24, major tail protein, 285 335 se-s2
GOATification Draft_22, function unknoun, 285 335 se-s
Fulcrum Draft_22, function unknown, 285 335 se-s
Tillicus Draft_24, function unknown, 285 332 1e-;
Erutan_Draft_26, function unknoun, 285 332 1e-;1
Sampudon_Draft_25, function unknown, 285 333 2e-m
Jalebi_23, major tail protein, 285 333 2e-01
Patos_25, major tail protein, 285 333 2e-01
Lambo_24, major tail protein, 285 332 4e-o1
Zany_22, major tail protein, 285 332 se-s1
Otterstedts21 24, major tail protein, 285 332 se-s1
Vikes 25, major tail protein, 285 32 7e-m
Wojtek 23, major tail protein, 285 32 7e-m1
Sadboi_24, major tail protein, 285 3 1e-se
Novasharks_23, major tail protein, 285 3 1e-%e
Gretellyn 24, major capsid protein, 285 3 1e-%e
Gibbin_25, major tail protein, 285 3 1e-%e
Alyssamiracle Draft_22, function unknoun, 285 351 1e-se
Rumi_23, major tail protein, 285 30 2%
Genamy16_23, major tail protein, 285 30 2%
Predator_27, putative major tail subunit, 283 320 3e-87
DumpTruck_23, major tail protein, 285 316 3e-s8
Terapin_13, major tail protein, 287 316 46
Sienna_19, major tail protein, 257 316 46
Madi_13, major tail protein, 257 316 46
Djokovic_19, major tail protein, 287 316 46
Bitesize 19, major tail protein, 287 316 46
Beyoncage_19, major tail protein, 257 316 46
Oaker_23, major tail subunit, 282 314 2085
Konstantine 28, major tail subunit, 282 314 2085
Damien_23, function unknown, 252 312 2e-s5
Cborchl1_24, function unknown, 282 314 2e-ss
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ns ¥ Show | 100 vV e

Sequences producing significant alignments

select all 100 sequences selected GenPept ¢ Multiple alignment MSA Viewer
Descrpion Sclntc Nam = le I:::“ ﬁ:‘ [t

‘major tail protein [Mycobacterium phage Trold] Mycobacterium phage Troll4 568 566 100% 00 100.00% 280 YP 0022414381

‘mafor tail protein [Mycobacterium phage Penelope2018] Mycobacterium phage Penclops2018 568 568 100% 00  99.64% 280 QEA113%81
Mycobacterium phage BigMama 567 567 100% 00 99.64% 280 AVP431211
Mycobacterium phage Gumball 55 556 100% 00 O7.14% 280 YP 0022419181
Mycobacterium phage Erk16 541 541 95% 00 9963% 267 AWY034681
Mycobacterium phage Chil 540 540 95% 00 99.25% 267 QBISTOB91
Mycobacterium phage Hawkeye 472 412 9% 3e-166 81.07% 280 YP_0090359211
Nocardia phage P3.1 328 328 O1% 3109 58.08% 286 QSL6TE51
Mycobacterium phage Predator 320 320 7% 26106 57.40% 283 YP 0020033851

318 318 97% 3e-105 58.78% 285 UJQ86352.1
318 318 97% 3e-105 58.42% 285 YP_009853979.1

phage ParvusTarda 317 317 97% 7e-105 58.99% 285 UVT310051
phage NovaSharks 316 316 97% 1e-104 5827% 285 UVF617301

phage Ranch 316 316 97% 1e-104 58.99% 285 YP_ 0098524761

phage Lambo 316 316 97% 2e-104 5863% 285 YP_ 0098525771
Gordonia phage Genamy16 315 315 97% 2e-104 5827% 285 UVF615451
phage Jalebi 315 315 97% 3e-104 5863% 285 UJQS67161
phage Patos 315 315 97% 3e-104 5863% 285 UVT317191

Mycobacterium phage Oaker 314 314 97% 9e-104 56.47% 282 YP_0090073041

Mycobacterium phage Konstantine 314 314 97% 9e-104 56.47% 282 YP_0022420851
‘major tail protein [Gordonia phage Zany] Gordonia phage Zany. 314 314 97% 9e-104 5863% 285 UJQS60921
hypothetical protein SEA_CBORCH11_24 [Mycobacterium phage Cborch11] Mycobacterium phage Chorch11 313 313 97% 1e-103 56.47% 282 AXHAT1481

‘major tail protein [Gordonia phage Gibbin] Gordonia phage Gibbin 312 312 97% 4e-103 5827% 285 YP_ 0098523781
‘major tail protein [Mycobacterium phage Beckerton] Mycobacterium phage Beckerton 312 312 97% 5e-103 56.12% 282 QLF839081
‘major tail protein [Mycobacterium phage Thumb) Mycobacterium phage Thumb 310 310 97% 2e-102 5576% 282 AVO260011
Gordonia phage DumpTruck 301 301 97% 7e99 5540% 285 QXO136781
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Score
Sequences producing significant alignments: (bits) Value

Visconti_25, function unknown, 217 430 e-120
Trolla_25, function unknown, 217 230 e-120
Thoth 25, tail assembly chaperone, 217 330 e-120
PLot_26, function unknoun, 217 230 e-120
Penelope2018_25, tail assembly chaperone, 217 330 e-120
PBI1_25, function unknoun, 217 230 e-120
Hopey _Draft_25, function unknoun, 217 230 e-120
Helpful 26, tail assembly chaperone, 217 330 e-120
Butterscotch_25, function unknown, 217 230 e-120
Adjutor_26, function unknown, 217 230 e-120
Waldothy_26, function unknown, 217 229 e-120
Giuseppe 25, tail assembly chaperone, 217 229 e-120
Chill 26, function unknown, 217 228 e-120
Bighama_23, tail assembly chaperone, 217 229 e-120
Kendz_25, tail assembly chaperone, 217 a8 e-120
Erk16_25, function unknoun, 217 a5 e-119
Nova 75, tail assembly chaperone, 217 a1 e118
Gumball_24, function unknown, 217 219 e-117
Delton 75, function unknown, 217 217 e-117
Sirtarley 24, tail assembly chaperone, 217 a1 e
Haukeye_27, function unknown, 209 235 se-65
Damien 24, tail assembly chaperone, 181 B9 7e-18
Oaker 24, tail assembly chaperone, 181 9 oe-1s
Thunb_24, tail assembly chaperone, 181 8 1e-17
Phreeze_24, tail assembly chaperone, 151 8 1e-17
DumpTruck_24, tail assembly chaperone, 164 8 1e-17
Beckerton 24, tail assembly chaperone, 181 8 1e-17
Konstantine 29, function unknoun, 181 87 ze-17
Cborch11_25, tail assembly chaperone, 181 7 3e17
Lambo_25, function unknoun, 161 82 ve-1s
Patos_26, function unknoun, 162 81 2e-1s
Gibbin_26, function unknown, 162 81 2e-1s
Yikes 26, function unknoun, 158 T80 3e-1s
Rumi_24, function unknoun, 158 80 4e-1s
NovaSharks_24, function unknown, 158 80 4e-1s
Alyssamiracle Draft_23, function unknoun, 158 80 4e-1s
ParvusTarda_25, function unknoun, 158 T8 ee-1s
GOATification Draft_23, function unknoun, 158 28 ee-1s
Fulcrum Draft_23, function unknown, 158 28 ee1s
Sampudon_Draft_26, function unknown, 158 29 1e-1a
Jalebi_22, function unknown, 158 28 1e-1s
Zany_23, function unknoun, 158 25 e
Sadboi_25, function unknown, 158 8 1e-1s
Ranch_25, function unknoun, 158 8 1e-1s
OtterStedts21 25, function unknown, 158 8 1e-1s
Gretellyn_25, function unknoun, 158 25 e
Erutan_Draft_27, function unknown, 158 8 1e-1s
Genamy16_24, function unknown, 158 25 2e-14
Wojtek 23, function unknown, 158 7 ge-1s
Tillicus_Draft_25, function unknown, 165 76 se-1a
Predator_28, function unknown, 173 o 3e-12
Indlulanithi 22, tail assembly chaperone, 275 o6 6e-11
Onyinye 36, tail assembly chaperone, 359 Tea 2e-10

64 2e-10

Onyinye 35, function unknown, 247
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S core Score Cover value Ident  Len
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minor tail protein [Mycobacterium phage Giuseppe] Mycobacterium phage Giuseppe 576 576 100% 00 99.65% 285 QFG141811
Mycobacterium phage PBI1 575 575 100% 00 99.65% 288 YP 6552081
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minor tail protein [Mycobacterium phage Zapner] Mycobacterium phage Zapner 13 13 58% 4e25 4080% 314 YP 0099639441
minor tail protein [Mycobacterium phage Avani] Mycobacterium phage Avani 13 13 58% 4e25 4080% 314 YP 0090131211
minor tail protein [Mycobacterium phage Museu] Mycobacterium phage Museum 10 10 58% 9e25 4277% 229 YP 0096372551
hypothetical protein SEA_PINKPLASTIC_4 [Mycobacterium phage PinkPlastic] Mycobacterium phage PinkPlastic 108 108 58% 3e2d 4162% 229 QAY132161
hypothetical protein SEA_PETP2012_8 [Mycobacterium phage Petp2012] Mycobacterium phage Petp2012 108 108 58% de2d 4104% 229 QAY037031
Mycobacterium phage KSSJEB 107 107 58% 7e24 41.04% 226 YP_ 0096374431
Mycobacterium phage Courthouse 109 109 66% 7e24 41.12% 315 YP 0090119371
Mycobacterium phage Bob3 107 107 58% 7e24 41.04% 229 YP_0099774001
Mycobacterium phage BigMau 107 107 58% 8e2d 4104% 229 AXHA36041
Mycobacterium phage Ariel 109 109 66% 8e24 4112% 316 YP_ 0092051681
hypothetical protein SEA_BURTON_6 [Mycobacterium phage Burton] Mycobacterium phage Burlon 107 107 58% 8e2d 4104% 229 QWYB10211
hypothetical protein SEA_FENN_6 [Mycobacterium phage Fenn] Mycobacterium phage Fenn 107 107 58% 9e24 4104% 229 QAY030231
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Waldothy_33, function unknown, 288 576 e-164
Penelope2018_32, minor tail protein, 258 576 e-164
Hopey_Draft_32, function unknoun, 288 576 e-164
Chil1733, function unknoun, 288 576 e-164
Giuseppe 32, minor tail protein, 285 575 e-1s4
Thoth_32, minor tail protein, 288 73 e-183
PBI1 32, function unknoun, 288 S5 e-1e3
Butterscotch_32, function unknoun, 288 S5 e-1e3
Bighama_30, minor tail protein, 288 73 e-183
Adjutor_33, function unknown, 288 S5 e-183
Visconti_32, function unknown, 288 52 e-163
Trolla_32, function unknown, 288 52 e-163
Helpful 33, minor tail protein, 288 72 183
Delton_32, minor tail protein, 288 72 183
PLot_33, function unknoun, 288 562 e-160
KandZ_32, function unknoun, 288 563 e-160
Erk16_32, minor tail protein, 288 363 e-160
Sirtarley 31, function unknoun, 283 555 e-159
Gumball 31, function unknown, 288 558 e-159
Nova_32, function unknown, 288 5% e-158
JacoRens7_22, minor tail protein, 288 a5 e-11s
Zapner_27, minor tail protein, 314 181 2033
Pollyuog_23, function unknown, 315 141 2033
Jabbauokkie_28, minor tail protein, 315 141 2033
Demsculpinboyz_ 26, minor tail protein, 314 141 2033
Chead_26, minor tail protein, 314 181 2033
Ogopogo_23, function unknown, 315 13 se-3s
Avani_26, function unknoun, 314 139 se-3
Superphikiman_38, minor tail protein, 315 132 3e-:
Squint_37, minor tail protein, 315 132 3e-:
Porcelain 37, minor tail protein, 316 132 3e-:
MiaZeal 38, minor tail protein, 315 132 3e-:
Lucky2013_38, minor tail protein, 315 132 3e-:
Jasper_7, function unknoun, 232 132 3e-:
DmpstrDiver_39, minor tail protein, 315 132 3e-:
Courthouse 38, function unknown, 315 2 zee:
Ariel 38, Function unknoun, 316 2 ze-:
Shauna1_26, function unknoun, 316 132 1e-3:
Phanphagia_20, minor tail protein, 315 131 1e3e
Kingsley_21, minor tail protein, 315 FETR )
Kersh_21, minor tail protein, 315 131 2e-3
Kenuhas_20, minor tail protein, 311 10 4e-30
Coco12_32, function unknown, 316 129 1e-29
ShroomBoi_Draft_20, function unknown, 312 128 2e-29
Madiba_21, minor tail protein, 311 127 4e-29
SirDuracell 27, function unknown, 314 126 se-29
Marshmallou_Draft_28, function unknoun, 314 126 se-29
KashFlow 32, minor tail protein, 311 126 se-29
Hannaconda_35, minor tail protein, 311 126 se-29
Goku_28, function unknoun, 314 126 se-29
Eureka_28, function unknown, 314 126 se-29
Bask21_28, function unknown, 314 126 se-29
Toto_28, function unknown, 314 15 1e-28
‘Shamiiow_28, function unknown, 314 15 1e-28
Phaja_2, minor tail protein, 314 125 1e-2
Huseun_7, function unknoun, 229 15 1e-28
Mindy_28, minor tail protein, 314 125 1e-2

30, function unknoun, 320 15 1e-28
THOP_28, minor tail protein, 314 125 1e-2
Hopey_36, function unknoun, 320 15 1e-28

Hoonter_36, function unknoun, 320
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Suzy_47, function unknoun, 206
PauloDiaboli_38, function unknoun, 106
PauloDiaboli 393, function unknown, 106
A3iially_38, Function unknoun, 106
A3ilally 391, function unknown, 106

>kialdoihy_34, function unknoun, 106

Length = 106

Score = 214 bits (546), Expect = 4e-56

Identities = 106/106 (100%), Positives = 106/106 (100%)

Query: 1 HNTELQATKDAMNALDFDTARDLAKLYVESHPEEFVDYYQIVEESANEEEATAKVVKSIE 60
FINTELQATKDANNALDFDTARDL AKLYVESHPEEFVDYYQIVEESANEEEATAKVVKSTE

Sbjct: 1 HNTELQATKDAMNALDFDTARDLAKLYVESHPEEFVDYYQIVEESANEEEATAKVVKSIE 60

Query: 61 VLRAAGLTQQQVRGETFHLFRWDPQNIGATTEPVVRNPIPPTVRND 106
VLRAAGLTQQQYRGETFHL FRKDPQNIGATTEPVVRNPIPPTVRID

Sbjct: 61 VLRAAGLTQQQYRGETFHLFRWDPQNIGATTEPVVRNPIPPTVRND 106

>Visconti_33, function unknown, 106

Length = 126

Score = 214 bits (546), Expect = 4e-56

Identities = 106/106 (100%), Positives = 106/106 (100%)

Query: 1 HNTELQATKDAMNALDFDTARDLAKLYVESHPEEFVDYYQIVEESANEEEATAKVVKSIE 60
FINTELQATKDANNALDFDTARDL AKLYVESHPEEFVDYYQIVEESANEEEATAKVVKSTE

Sbjct: 1 HNTELQATKDAMNALDFDTARDLAKLYVESHPEEFVDYYQIVEESANEEEATAKVVKSIE 60

Query: 61 VLRAAGLTQQQVRGETFHLFRWDPQNIGATTEPVVRNPIPPTVRND 106
VLRAAGLTQQQYRGETFHL FRKDPQNIGATTEPVVRNPIPPTVRID

Sbjct: 61 VLRAAGLTQQQYRGETFHLFRWDPQNIGATTEPVVRNPIPPTVRND 106

>Trolla_33, function unknown, 106
Length = 106

Score = 214 bits (546), Expect = 4e-56
Identities = 106/106 (100%), Positives = 106/106 (100%)

Query: 1 HNTELQATKDAMNALDFDTARDLAKLYVESHPEEFVDYYQIVEESANEEEATAKVVKSIE 60
FINTELQATKDANNALDFDTARDL AKLYVESHPEEFVDYYQIVEESANEEEATAKVVKSTE

Sbjct: 1 HNTELQATKDAMNALDFDTARDLAKLYVESHPEEFVDYYQIVEESANEEEATAKVVKSIE 60

Query: 61 VLRAAGLTQQQVRGETFHLFRWDPQNIGATTEPVVRNPIPPTVRND 106
VLRAAGLTQQQYRGETFHL FRKDPQNIGATTEPVVRNPIPPTVRID

Sbjct: 61 VLRAAGLTQQQYRGETFHLFRWDPQNIGATTEPVVRNPIPPTVRND 106

>Thoth_33, function unknown, 106
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Reprobate_27, tape measure protein, 1997
Phelemich 27, tape measure protein, 1997
Stinger_23, tape measure protein, 2026

Chrisniich 24, tape measure protein, 2022

>kialdoihy_38, function unknoun, 85
Length = 85

Score = 178 bits (451), Expect = 4e-45
Identities = 85/85 (100%), Positives = 85/85 (100%)

Query: 1 NAMVLVLVLTCVSCPQAESSADGNDQHHSQLCRDEEVAKKHAVECGRVQSGPISITPPTG 60
AMVLVLVLTCVSCPQAESSADGNDQHHSQLCRDEEYAKKHAVECGRVOSGPTSTTPPTG
Sbjct: 1 MAMVLVLVLTCVSCPQAESSADGNDQHHSQLCRDEEYAKKHAVECGRVQSGPISITPPTG 60

Query: 61 GHGGGAPRRGLIGRILDKVGLGGLL 35
GHGGGAPRRGLIGRILDKVGLGGLL
Sbjct: 61 GHGGGAPRRGLIGRILDKVGLGGLL 35

>Visconti_37, function unknown, 85
Length = 85

Score = 178 bits (451), Expect = 4e-45
Identities = 85/85 (100%), Positives = 85/85 (100%)

Query: 1 NAMVLVLVLTCVSCPQAESSADGNDQHHSQLCRDEEVAKKHAVECGRVQSGPISITPPTG 60
AMVLVLVLTCVSCPQAESSADGNDQHHSQLCRDEEYAKKHAVECGRVOSGPTSTTPPTG
Sbjct: 1 MAMVLVLVLTCVSCPQAESSADGNDQHHSQLCRDEEYAKKHAVECGRVQSGPISITPPTG 60

Query: 61 GHGGGAPRRGLIGRILDKVGLGGLL 35
GHGGGAPRRGLIGRILDKVGLGGLL
Sbjct: 61 GHGGGAPRRGLIGRILDKVGLGGLL 35

>Trolla_37, function unknown, 85
Length = 85

Score = 178 bits (451), Expect = 4e-45
Identities = 85/85 (100%), Positives = 85/85 (100%)

Query: 1 NAMVLVLVLTCVSCPQAESSADGNDQHHSQLCRDEEVAKKHAVECGRVQSGPISITPPTG 60
AMVLVLVLTCVSCPQAESSADGNDQHHSQLCRDEEYAKKHAVECGRVOSGPTSTTPPTG
Sbjct: 1 MAMVLVLVLTCVSCPQAESSADGNDQHHSQLCRDEEYAKKHAVECGRVQSGPISITPPTG 60

Query: 61 GHGGGAPRRGLIGRILDKVGLGGLL 35
GHGGGAPRRGLIGRILDKVGLGGLL
Sbjct: 61 GHGGGAPRRGLIGRILDKVGLGGLL 35

>SirHarley_36, function unknoun, 85
Length = 85
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Minillac_36, tyrosine integrase, 435
Minilon 36, tyrosine integrase, 435
Lollys_36, tyrosine integrase, 435
Duncansleg_36, tyrosine integrase, 434
Chris_s4, function unknoun, 260

Search Google

>kialdoihy_39, function unknoun, 179

Length = 179

Score = 315 bits (827), Expect = 2¢-36

Identities = 156/150 (100%), Positives = 156/150 (100%)

Query: 1 MMGLUVISLSLLVIGPVPNSTIDELTDYVQNILASCIFIGSFVCLCGIALGTKYVLPKAD 60
HMGLUVHSLSLLVIGPVPNSTIDEL TOYVQNTLASCTF IGSFVCLCGIALGTKYVLPKAD.

Sbjct: 36 MMGLUVHSLSLLVIGPVPNSTIDELTDYVQILASCIFIGSFVCLCGIALGTKYVLPKAD 89

Query: 61 IRLCYRFSLIGIPALAGSVGTYANATIAHNTGSFUVSAYAASIGAFICLGIVUNGLDLLFE 120
IRLCYRFSLIGIPALAGSVGTYANATAHNTGSFIVSAYAASIGAF ICLGIVINGLDLLFE

Sbjct: 90 IRLCYRFSLIGIPALAGSVGTYANATAHNTGSFUVSAYAASTGAFICLGIVUNGLDLLFE 149

Query: 121 IARLNEEINYLKYGAGSEEWLEDRDDERKC 150
TARLNEETNYLKYGAGSEEULEDRDDERKC.
Sbjct: 150 IARLNEEINYLKYGAGSEEWLEDRDDERKC 179

>Visconti_38, function unknown, 179

Length = 179

Score = 315 bits (827), Expect = 2¢-36

Identities = 156/150 (100%), Positives = 156/150 (100%)

Query: 1 MMGLUVISLSLLVIGPVPNSTIDELTDYVQNILASCIFIGSFVCLCGIALGTKYVLPKAD 60
HMGLUVHSLSLLVIGPVPNSTIDEL TOYVQNTLASCTF IGSFVCLCGIALGTKYVLPKAD.

Sbjct: 36 MMGLUVHSLSLLVIGPVPNSTIDELTDYVQILASCIFIGSFVCLCGIALGTKYVLPKAD 89

Query: 61 IRLCYRFSLIGIPALAGSVGTYANATIAHNTGSFUVSAYAASIGAFICLGIVUNGLDLLFE 120
IRLCYRFSLIGIPALAGSVGTYANATAHNTGSFIVSAYAASIGAF ICLGIVINGLDLLFE

Sbjct: 90 IRLCYRFSLIGIPALAGSVGTYANATAHNTGSFUVSAYAASTGAFICLGIVUNGLDLLFE 149

Query: 121 IARLNEEINYLKYGAGSEEWLEDRDDERKC 150
TARLNEETNYLKYGAGSEEULEDRDDERKC.
Sbjct: 150 IARLNEEINYLKYGAGSEEWLEDRDDERKC 179

>Trolla_38, function unknown, 179
Length = 179

Score = 315 bits (827), Expect = 2¢-36
Identities = 150/150 (100%), Positives = 150/150 (100%)

Query: 1 MMGLUVISLSLLVIGPVPNSTIDELTDYVQNILASCIFIGSFVCLCGIALGTKYVLPKAD 60
HMGLUVHSLSLLVIGPVPNSTIDEL TOYVQNTLASCTF IGSFVCLCGIALGTKYVLPKAD.
Sbjct: 36 MMGLUVHSLSLLVIGPVPNSTIDELTDYVQILASCIFIGSFVCLCGIALGTKYVLPKAD 89
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Candle_37, function unknown, 172
Riparian_37, function unknown, 172
Phayonce_29, function unknown, 157
ThulaThula_29, function unknown, 157
Papyrus_37, function unknown, 172

>kialdoihy_39, function unknoun, 179

Length = 179

Score = 375 bits (363), Expect = e-104

Identities = 179/179 (100%), Positives = 179/179 (100%)

Query: 1 HFRPTDSRRLRSIFRKPRRIDHGRIVVSCHHGLUVWSLSLLVIGPVPNSTIDELTDYVON 60
HFRPTDSRRLRSIFRKPRRIDHGRIYVSCMMGLIVISL SLLVIGPVPNSTIDELTOYVQN

Sbjct: 1 HFRPTDSRRLRSIFRKPRRIDHGRIVVSCHHGLUVWSLSLLVIGPVPNSTIDELTDYVQN 60

Query: 61 ILASCIFIGSFVCLCGIALGTKYVLPKADIRLCYRFSLIGIPALAGSVGTYAUATAHNTG 120
ILASCIFIGSFVCLCGIALGTKYVLPKADIRLCYRFSLIGIPALAGSVGTYANATAHNTG

Sbjct: 61 ILASCIFIGSFVCLCGIALGTKYVLPKADIRLCYRFSLIGIPALAGSVGTYAUATAHNTG 120

Query: 121 SFWVSAYAASIGAFICLGIVNGLDLLFEIARLNEEINYLKYGAGSEEWLEDRDDERKC 179
SFAVSAYAASTGAFICLGIVHNGLDLLFEIARLNEETNYLKYGAGSEENL EDRODERKC

Sbjct: 121 SFWVSAYAASTGAFICLGIVNGLDLLFELARLNEEINYLKYGAGSEEWLEDRDDERKC 179

>Visconti_38, function unknown, 179

Length = 179
Score = 375 bits (363), Expect = e-104
Identities = 179/179 (100%), Positives = 179/179 (100%)

Query: 1 HFRPTDSRRLRSIFRKPRRIDHGRIVVSCHHGLUVWSLSLLVIGPVPNSTIDELTDYVON 60
HFRPTDSRRLRSIFRKPRRIDHGRIYVSCMMGLIVISL SLLVIGPVPNSTIDELTOYVQN
Sbjct: 1 HFRPTDSRRLRSIFRKPRRIDHGRIVVSCHHGLUVWSLSLLVIGPVPNSTIDELTDYVQN 60
Query: 61 ILASCIFIGSFVCLCGIALGTKYVLPKADIRLCYRFSLIGIPALAGSVGTYAUATAHNTG 120
ILASCIFIGSFVCLCGIALGTKYVLPKADIRLCYRFSLIGIPALAGSVGTYANATAHNTG
Sbjct: 61 ILASCIFIGSFVCLCGIALGTKYVLPKADIRLCYRFSLIGIPALAGSVGTYAUATAHNTG 120

Query: 121 SFWVSAYAASIGAFICLGIVNGLDLLFEIARLNEEINYLKYGAGSEEWLEDRDDERKC 179
SFAVSAYAASTGAFICLGIVHNGLDLLFEIARLNEETNYLKYGAGSEENL EDRODERKC

Sbjct: 121 SFWVSAYAASTGAFICLGIVNGLDLLFELARLNEEINYLKYGAGSEEWLEDRDDERKC 179

>Trolla_38, function unknown, 179

Length = 179

Score = 375 bits (363), Expect = e-104

Identities = 179/179 (100%), Positives = 179/179 (100%)

Query: 1 HFRPTDSRRLRSIFRKPRRIDHGRIVVSCHHGLUVWSLSLLVIGPVPNSTIDELTDYVON 60
HFRPTDSRRLRSIFRKPRRIDHGRIYVSCMMGLIVISL SLLVIGPVPNSTIDELTOYVQN

Sbjct: 1 HFRPTDSRRLRSIFRKPRRIDHGRIVVSCHHGLUVWSLSLLVIGPVPNSTIDELTDYVQN 60

@ BLAST Search

x

@ BLASTSearch i X | @ The Actinobact: X | () Hhpred |Bioini X | [ SEA-PHAGESFL X | @ Phamerator

x| +

74°F Sunny





image94.png
X | @ Mail-HolyNaw X | M Inbox(13)-hol X | % Pham276oRepc X | @ The Actinobact- X | @ BLASTSearchf X | @ BLASTSearch® X | @ TheActinobact: X | @) HHpred Bioin' X | [ SEAPHAGESFL X @ Phamenstor X

My Portal

5
X
o
e

<« C @ phameratororg/phages
G Gmail @ YouTube B¥ Maps [] SEAPHAGES

Home  Domains  GenomeMaps  Holly Nance

ey

sesss 37

Mopey_Draft (D1)
2 H < < E
Zman sz ssi07 1) H H g o) g g
[ (| = HE B (=] B
e ) B oso0n ) H 5 w04 20) 5 5
24 T 25 T 26 ] 29 30 [31 32 E<l 34 35 '
Lo v LT o ] e e 1
casa )
e-value: 0.000e+0
Penelope2018 (D1) minor i rtein meoipen _ SHRTENENED
B g
e S a2 minor tal protein soen B O o
g g g
B ... o= = S HENEY [
[20 [21 24 T 25 T 26 ] 29 30 [31 32 E<l 34 ESl
Lo Lo v LT o ] e e 1
casa ) . N
g
. ysing. g
SirHarley (D1) J—— ~ A - _ -
b = i -
T3 minor tail protein ) H () g 3 ass420) g osnes
A IR I - R T [t fec] - N -

H P Type here to search

74°F Sunny





