Dati Annotation Notebook
Gene 1, changed start from 10 to 1 on 1/4/2022
SSC: start 1, stop 567; CP: yes; SCS: Glimmer called start at 10, went with more conserved GeneMark start of 1; ST: SS; Blast Start: matches Yoshand_1 Query 1 to Subject 1 100% 1e-107; Gap: 0; LO: yes; RBS: -4.642, 1.729, 68416, -6.387, yes; F: adenylate kinase; SIF-BLAST: adenylate kinase /PhageDB BLAST/Yoshand_1, JF937109/100%/1e-107; SIF-HHPred: adenylate kinase, match with a probability of 99.72%; SIF-Syn: adenylate kinase
Notes: original start called by Glimmer was 10, but GeneMark called 1 and there is good coding potential here. Also, a start of 1 is more conserved in Starterator data. Function is supported by multiple lines of data and conserved in cluster.
Gene 2
SSC: start 564, stop 2351; CP: yes; SCS: both called this start; ST: SS; Blast Start: matches Weher20_2 Query 1 to Subject 1 100% 0.0; Gap: overlap 4; LO: yes; RBS: -2.121, 2.986, 15, -3.723, yes; F: terminase; SIF-BLAST: terminase /PhageDB BLAST/Weher20_2, MZ681520/100%/0.0; SIF-HHPred: terminase large subunit, match with a probability of 100%; SIF-Syn: terminase 
Notes: This is pretty clear cut. The official notes say that if there are clearly two terminase proteins in the genome, you need to distinguish between large and small subunit. However, there is only one in other phage in this cluster so we can just call it terminase.
Gene 3
SSC: start 2435, stop 3650; CP: yes; SCS: Both called start at 2435; ST: SS; Blast Start: matches Zonia_3 Query 1 to Subject 1 100% 8e-37; Gap: 83; LO: yes; RBS: -1.620, 3.236, 13, -2.666, yes; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/Zonia_3, KM363597/100%/8e-37; NKF: no matches with a probability above 90%; SIF-Syn: NKF
Notes: Start and function conserved in cluster and phamily. Space between preceding gene also conserved in Phamerator. 
Gene 4
SSC: start 2647, stop 3009; CP: yes; SCS: Both called start at 2647; ST: SS; Blast Start: matches Windsor_4 Query 1 to Subject 1 100% 7e-68; Gap: overlap of 4; LO: NA; RBS: -3.538, 2.280, 9, -4.313, no; F: KNF; SIF-BLAST: NKF/PhageDB BLAST/ Windsor_4, MT952849/100%/7e-68; SIF-HHPred: NKF, no matches with a probability above 90%; SIF-Syn: NKF
Notes: nothing ambiguous about this gene. 
Gene 5
SSC: start 3077, stop 3214; CP: yes; SCS:Both called start at 3077; ST: SS; Blast Start: matches Windsor_5 Query 1 to Subject 1 100% 7e-23; Gap: 67; LO: yes; RBS: -4.297, 1.902, 10, -4.991, yes; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/ Windsor_5, MT952849/100%/7e-68; SIF-HHPred: NKF, no matches with a probability above 90%; SIF-Syn: NKF
Notes: nothing ambiguous
Gene 6 – reverse gene!
SSC: start 3915, stop 3361; CP: yes; SCS: Both called start at 3915; ST: SS; Blast Start: matches Weher20_6 Query 1 to Subject 1 100% e-105; Gap: 46; LO: yes; RBS: -4.642, 1.729, 14, -5.989, no; F: RuvC-like resolvase; SIF-BLAST: RuvC-like resolvase /PhageDB BLAST/ Weher20_6, MZ681520/100%/ e-105; SIF-HHPred: RuvC resolvase, several matches with a probability above 90%; SIF-Syn: RuvC-like resolvase
Notes: Reverse gene! Nothing ambiguous here; HHPred output:
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Gene 7
SSC: start 3962, stop 4408; CP: yes; SCS: both called start at 3962; ST: SS; Blast Start: matches Zelda_7 Query 1 to Subject 1 100% 2e-81; Gap: 46; LO: no; RBS: -3.810, 2.144, 14, -5.157, yes; F: NKF; SIF-BLAST: NKF /PhageDB BLAST/ Zelda_7, MK112555/100%/2e-81; SIF-HHPred: NKF, no matches with a function with a probability above 90%; SIF-Syn: NKF
Notes: Nothing ambiguous; here’s the HHPred output:
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Gene 8 – changed start from 4549 to 4438 on 1/24/2022
SSC: start 4438, stop 6357; CP: yes; SCS: Both called this start at 4549, but changed to more conserved start of 4438; ST: SS; Blast Start: matches Xavier_8 Query 1 to Subject 1 100% 0.0; Gap: 29; LO: yes; RBS: -3.342, 2.378, 16, -5.138, no; F: portal protein; SIF-BLAST: portal protein/PhageDB BLAST/Xavier_8, MG944225/100%/0.0; SIF-HHPred: portal protein, several matches with a probability above 99%; SIF-Syn: portal protein
Notes: Both Glimmer and Gene Mark suggest a start of 4549. Starterator data shows this start is in 43% of phage in cluster. The most annotated start is 4438 is in 66% of phage and it was called 91% of the time when present. Phamerator synteny and BLAST data suggest 4438 is the most conserved start to select. This start also includes the most coding potential, however, the GeneMark output (all of them) don’t support coding potential starting at 4438: 
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Given this is the only piece of data that does not support the 4438 start, I am going to change the start to 4438, as it is the most conserved and includes the most coding potential. 
The function is portal protein. Regardless of the start, this is supported by much data.

Gene 9 
SSC: start 6357, stop 8930; CP: yes; SCS: GeneMark called start at 6720, went with more conserved Glimmer start of 6357; ST: SS; Blast Start: matches Trypo_9 Query 1 to Subject 1 99% 0.0; Gap: overlap of 1; LO: NA; RBS: -3.985 2.057, 9, -4.759, yes; F: capsid maturation protease and MuF-like fusion protein; SIF-BLAST: capsid maturation protease and MuF-like fusion protein /PhageDB BLAST/ Trypo_9, MG944223/99%/0.0; SIF-HHPred: MuF-like fusion protein domain, a match with a probability of 98.85%; SIF-Syn: capsid maturation protease and MuF-like fusion protein
Notes: Start is clear-cut, but function seems odd. PhageDB BLAST, NCBI BLAST and synteny in phamerator all support the function being capsid maturation protease and MuF-like fusion protein. However, this specific protein isn’t on the Official Function List. Also, there is only HHPred support for the MuF-like domain of this fusion protein:
[image: ]
This protein is a think in Cluster B. Here is a reply from Welkin regarding this protein in the PhageDB forum:
UPDATED MARCH 2021 TO REFLECT DISCUSSION BELOW

Cluster B phages do not have a separate capsid maturation protease and scaffolding protein. instead, they have a great big long protein called a capsid morphogenesis protein. a capsid maturation protease and MuF-like fusion protein.
Edited 16 Mar, 2021 18:29
Link to this forum reply: https://seaphages.org/forums/topic/4516/
[image: ]
Gene 10
SSC: start 8923, stop 9081; CP: negligible; SCS: not called by Glimmer or GeneMark; ST: SS; Blast Start: matches Vortex_10 Query 1 to Subject 1 100% 3e-25; Gap: overlap of 8; LO: N/A; RBS: -3.378, 2.360, 8, -4.600, yes; F: HNH endonuclease; SIF-BLAST: HNH Endonuclease/PhageDB BLAST/Squiggle_10, KM363597/100%/3e-25; SIF-HHPred: NKF, no matches with a probability above 90%; SIF-Syn: HNH endonuclease

Notes (from Kayla): New Gene 10  Should be inserted between the current Gene 9 and Gene 10
· This gene is not called by Glimmer or GeneMark and has almost no coding potential



· However, synteny data from PhagesDB and Phamerator indicates that the gap between the current Gene 9 and Gene 10 is not conserved. 659 phages from multiple clusters possess a gene in this “gap”, and 511 of them (~78%) call the gene HNH endonuclease. 
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· I identified the best start for this gene out of 3 possible options by going to the Starterator page for a gene that gave a 1:1 match to the 53 amino acid sequence I entered into the PhagesDB BLAST
· The most-conserved start position is a TTG start codon in Dati; however, 100% of the phages in the prospective phamily for this gene call the most annotated start position so I chose to stick with it. This start also had the best RBS values.

· HHPred indicated that this gene has NKF
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· NCBI BLAST indicated that this gene either has no known function or codes for HNH endonuclease
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· SEA-PHAGES Functions present in (almost) all phage genomes list indicates that terminase-associated HNH endonucleases are often NOT predicted by Glimmer OR GeneMark, but are very highly conserved in phage genomes. They also can be located almost anywhere in the genome, but are most commonly either the first gene, the last gene, or adjacent to the terminase (Dati’s terminase is at Gene 6).
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Gene 11 
SSC: start 9210, stop 9347; CP: yes; SCS: both called start at 9210; ST: SS; Blast Start: matches Zonia_11 Query 1 to Subject 1 100% 7e-18; Gap: 128; LO: no RBS: -4.436, 1.819, 16, -6.259, no; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/ Zonia_11, KM363597/100%/7e-18; SIF-HHPred: NKF, no matches with a probability above 90%; SIF-Syn: NKF
Notes: This gene’s start is highly conserved. It’s small, but there isn’t another start before this coding potential. However, there is a large gap (279 BP) before this gene. GeneMark output shows potential starts in this gap in different reading frames. A student could check to see if this sequence hits anything in NCBI? Potential poster? Synteny supports an additional gene here in some B1 phage…
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Gene 12
SSC: start 9461, stop 11203; CP: yes; SCS: Both called start at 9461; ST: SS; Blast Start: matches Schadenfreude_11 Query 1 to Subject 1 100% 0.0; Gap: 113; LO: yes; RBS: -1.748, 3.172, 13, -2.794, yes; F: major capsid hexamer protein; SIF-BLAST: major capsid hexamer protein /PhageDB BLAST/ Schadenfreude_11, MH926060/100%/0.0; SIF-HHPred: NKF, no matches with a probability above 90%; SIF-Syn: major capsid hexamer protein 
Notes: BLAST and synteny all support the function being major capsid hexamer protein, but there are no hits in HHPred:
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The large gap in front of this gene is conserved across other phage in B1:
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Gene 13
SSC: start 11303, stop 12106; CP: yes; SCS: GeneMark called start at 11324, went with more conserved Glimmer start of 11303 that includes more coding potential; ST: SS; Blast Start: matches Vaishali24_12 Query 1 to Subject 1 100% 1e-158; Gap: 99; LO: yes; RBS: -2.590, 2.752, 11, -3.347, yes; F: major capsid pentamer protein; SIF-BLAST: major capsid pentamer protein /PhageDB BLAST/ Vaishali24_12, MN586058/100%/1e-158; SIF-HHPred: NKF, no matches with a probability above 90%; SIF-Syn: major capsid pentamer protein
Notes: Nothing ambiguous about this. Went with Glimmer start, as it was more conserved across cluster and included more coding potential. Function is supported by all data but HHPred. 

Gene 14
SSC: start 12118, stop 12966; CP: yes; SCS: Both called start at 12118; ST: SS; Blast Start: matches Xavier_13 Query 1 to Subject 1 100% 1e-163; Gap: 11; LO: no; RBS: -3.631, 2.234, 12, -4.467, no; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/ Xavier_13, MG944225/100%/1e-163; SIF-HHPred: NKF, no matches with a probability above 90%; SIF-Syn: NKF
Notes: nothing ambiguous about this gene

Gene 15
SSC: start 12966, stop 13355; CP: yes; SCS: Both called start at 12966; ST: SS; Blast Start: matches Zonia_15 Query 1 to Subject 1 100% 2e-66; Gap: overlap of 1; LO: NA; RBS: -2.699, 2.698, 12, -3.535, yes; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/ Zonia_15, NM363597/100%/2e-66; SIF-HHPred: NKF, one hit for phage holing with a probability above 90%, but partial with low % identity and high e value; SIF-Syn: NKF
Notes: Nothing ambiguous about this gene except HHPred hit; there was one hit for a partial match with a phage holin protein, but the e-value is high and the % identity is 19%:
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Also, NCBI BLAST hits suggest NKF (hypothetical protein):
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Gene 16 changed start from 13414 to 13363 on 1/31/2022!
SSC: start 13363 stop 13713; CP: yes; SCS: Both called start at 13414, went with more conserved start of 13363 which is longest ORF; ST: SS; Blast Start: matches Zonia_16 Query 1 to Subject 1 100% 8e-62; Gap: 7; LO: NA; RBS: -2.624, 2.735, 7, -4.147, yes; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/ Zonia_16, KM363597/100%/8e-62; SIF-HHPred: NKF, one hit with probability of 90%, but only partial and domain not on official function list; SIF-Syn: NKF
Notes: Changed start to 13363 on 1/31 because this was the most conserved start based on BLAST data (goes from 1 to 18 subject/query to 1 to 1 subject/query with this change) and Starterator data. This start also makes the longest ORF, and it has the best RBS values. There isn’t support for this start in the GeneMark output, but all other signs support this as the start.
Regarding function, all data suggests NKF. There is a low probability hit in HHPred for a domain of a lipopolysaccharide assembly protein, but this protein or one like it is not on the official phage function list:
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Gene 17 changed start from 13719 to 13710 on 1/31/2022!
SSC: start 13710, stop 14324; CP: yes; SCS: Glimmer called start at 13719, went with more conserved GeneMark start of 13710; ST: SS; Blast Start: matches JakeO_16 Query 1 to Subject 1 100% 1e-117; Gap: overlap of 4; LO: NA; RBS: -3.766, 2.166, 11, -4.523, yes; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/ JakeO_16, MK279858/100%/1e-117; SIF-HHPred: NKF, no matches with a probability above 90% that have a function; SIF-Syn: NKF
Notes: Changed start to 13710, which is more conserved based on BLAST data (goes from 1:4 subject/query to 1:1subject/query) and in Starterator data. GeneMark suggested this start, as well (output supports it). RBS values are (marginally) best for this start.
Function is NKF, supported by all data. HHPred had a hit with 96.9% probability, but this hit is of a domain with unknown function:
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Gene 18
SSC: start 14412, stop 15212; CP: yes; SCS: Both called start at 14412; ST: SS; Blast Start: matches Zelda_18 Query 1 to Subject 1 100% 1e-157; Gap: 87; LO: yes; RBS: -3.079, 2.509, 11, -3.836, yes; F: major tail protein; SIF-BLAST: major tail protein/PhageDB BLAST/ Zelda_18, MK112555/100%/1e-157; SIF-HHPred: tail tube protein, one matche with a probability of 90%; SIF-Syn: major tail protein
Notes: Nothing ambiguous about start and coding potential. 
For function, both Phage DB BLAST and NCBI BLAST support major tail protein:
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HHPred had only one hit with 90% probability for a phage tail tube protein:
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This protein is on the official phage function list, but it is only found in contractile tail phage (Myoviridae) and not Siphoviridae. Given the other databases that support this being a major tail protein, I’m going with that.
Gene 19 reverse gene!
SSC: start 15502, stop 15272; CP: yes; SCS: Both called start at 15502; ST: SS; Blast Start: matches Zonia_19 Query 1 to Subject 1 100% 7e-36; Gap: 77; LO: yes; RBS: -1.784, 3.154, 7, -3.307, NA; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/ Zonia_19, KM363597/100%/7e-36; SIF-HHPred: NKF, no matches with a probability above 90%; SIF-Syn: NKF
Notes: Very easy call – nothing ambiguous!

Gene 20 reverse gene 
SSC: start 16356, stop 15580; CP: yes; SCS: Both called start at 16356; ST: SS; Blast Start: matches Weher20_20 Query 1 to Subject 1 100% 1e-155; Gap: 55; LO: yes; RBS: -2.757, 2.669, 11, -3.514, yes; F: queuine tRNA-ribosyltransferase; SIF-BLAST: queuine tRNA-ribosyltransferase /PhageDB BLAST/ Weher20_20, MZ681520/100%/1e-155; SIF-HHPred: queuine tRNA-ribosyltransferase, several matches with a probability above 99%; SIF-Syn: queuine tRNA-ribosyltransferase
Notes: Reverse gene; start well supported. All databases support this function, though the name is not on the official phage functions list. 
HHPred data:
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This gene encodes an enzyme:
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Gene 21 – reverse gene
SSC: start 16555, stop 16412; CP: yes; SCS: Original Glimmer call @bp 16555 has strength 13.31; GeneMark calls start at 16699; ST: SS, start 7; Blast Start: matches Zonia_21 Query 1 to Subject 41 100% 1e-19; Gap: 12; LO: no; RBS: -6.115, 0.995, 10, -6.809, no; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/ Zonia_21, KM363597/100%/1e-19; SIF-HHPred: NKF, no matches with a probability above 90%; SIF-Syn: NKF
Notes (from Brandon): all other starts yield huge gaps. Despite lack of 1:1 correspondence, this appears to be the most likely start. 

[image: Graphical user interface, application, Word

Description automatically generated]

[image: Timeline

Description automatically generated]



Notes: Not much Starterator data, but other phage in B1 have this gene (it’s just larger in other phage). Hmmm…This would require comparing all possible sequences in BLAST and seeing what may have the most support. Function is NKF, but start could use a lot of work.

Gene 22
SSC: start 16785, stop 17522; CP: yes; SCS: Both called start at 16785; ST: SS; Blast Start: matches Zonia_22 Query 1 to Subject 1 100% 1e-146; Gap: 229; LO: no; RBS: -4.333, 1.884, 14, -5.680, no; F: head-to-tail adaptor; SIF-BLAST: head-to-tail adaptor /PhageDB BLAST/Zonia_22, KM363597/100%/1e-146; SIF-HHPred: head-tail connector, match with a probability of 95.22%, and includes alignment to crystalline structure HKY97 gp6; SIF-Syn: head-to-tail adaptor
Notes: There is much support for this start, but before I can report on the gap, we need to figure out the start for gene 20. I don’t think gene 21 is a legit gene, and the start of gene 20 needs work. There will be a large gap, but this gap seems to be conserved in other B1 phage based on Phamerator data.
For function, BLAST hits and synteny support head-to-tail adaptor. The official phage function list says to call this function, the HHPred output 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
The HHPred hit with this alignment match is the crystalline structure of HKY97 gp6:
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Gene 23
SSC: start 17522, stop 18040; CP: yes; SCS: Both called start at 17522; ST: SS; Blast Start: matches Zonia_23 Query 1 to Subject 1 100% 1e-101; Gap: overlap of 1; LO: NA; RBS: -3.808, 2.145, 9, -4.583, no; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/Zonia_23, KM363597/100%/1e-101; SIF-HHPred: NKF, no matches with a probability above 90%; SIF-Syn: NKF
Notes: nothing ambiguous about this call!

Gene 24
SSC: start 18057, stop 18386; CP: yes; SCS: Both called start at 18057; ST: SS; Blast Start: matches Zonia_24 Query 1 to Subject 1 100% 1e-58; Gap: 16; LO: yes; RBS: -3.142, 2.477, 12, -3.978, yes; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/ Zonia_24, KM363597/100%/1e-58; SIF-HHPred: NKF, a few matches with a probability above 90% with unknown functions; SIF-Syn: NKF
Notes: Start is conserved in the gene and yields the longest ORF.
For function, PhageDB and NCBI BLAST output support NKF. Synteny also supports NKF. The HHPred output yields a few matches with probabilities above 90%, but these matches also have no known function. For example, there is a match to protein in a flu bacterium:
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Gene 25
SSC: start 18390, stop 18812; CP: yes; SCS: Both called start at 18390; ST: SS; Blast Start: matches Zonia_25 Query 1 to Subject 1 100% 3e-78; Gap: 3; LO: NA; RBS: -4.876, 1.613, 11, -5.633, no; F: tail assembly chaperone; SIF-BLAST: tail assembly chaperone /PhageDB BLAST/Zonia_25, KM363597/100%/3e-78; SIF-HHPred: putative tail-component, match with a probability of 99%; SIF-Syn: tail assembly chaperone
Notes: Good coding potential and strong support for called start. Both PhageDB and NCBI BLAST support function as tail assembly chaperone:
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This name is on the official phage function list. HHPred output has only 4 hits with a probability above 90%, and while none are for a tail assembly chaperone, two are for phage tail components
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Synteny also supports this function.

Gene 26
SSC: start 18863, stop 19426; CP: yes; SCS: Both called start at 18863; ST: SS; Blast Start: matches YouGoGlencoco_26 Query 1 to Subject 1 100% 1e-102; Gap: 50; LO: no; RBS: -2.273, 2.910, 11, -3.030, yes; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/ YouGoGlencoco_26, MK279894/100%/1e-102; SIF-HHPred: NKF, no matches with a probability above 90% for the entire sequence; SIF-Syn: NKF
Notes: Coding potential and start are supported by multiple lines of data.
For function, both NCBI and Phage DB BLAST support NKF:
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In HHPred, there are three hits with a probability above 90%, but only for a partial sequence (the hits are for 78 of 187 amino acids. These hits are for tail assembly chaperone or phage tail tube protein:
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Given these are just partial hits and all other data support NKF, I’m going with that.
Gene 27 reverse gene – changed start to 19833 on 2.21
SSC: start 19833, stop 19492; CP: yes; SCS: Glimmer called start at 19869, GeneMark called start at 19833 that is most annotated in Starterator; ST: SS; Blast Start: matches Zelda_27 Query 1 to Subject 1 100% 4e-63; Gap: 120; LO: no; RBS: -2.273, 2.910, 11, -3.030, yes; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/ Zelda_27, MK112555/100%/4e-63; SIF-HHPred: NKF, no matches with a probability above 90%; SIF-Syn: NKF
Notes: Students convinced me to change start to GeneMark call which is more conserved in Starterator data and still yields 1:1 hits in BLAST. It’s also the longer ORF. Changed start in class on 2.21!


Gene 28
SSC: start 19953, stop 25931; CP: yes; SCS: Both called start at 19953; ST: SS; Blast Start: matches Weher20_28 Query 1 to Subject 1 100% 0.0; Gap: 120; LO: yes; RBS: -6.214, 0.946, 14, -7.561, no; F: tape measure protein; SIF-BLAST: tape measure protein /PhageDB BLAST/ Weher20_28, MZ681520/100%/0.0; SIF-HHPred: tape measure protein, four matches with a probability above 90% for partial segments; SIF-Syn: tape measure protein
Notes: nothing ambiguous here, but the HHPred hits were only for partial segments:
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However, all other data suggest tape measure protein and this is by far the longest gene in the genome.
Gene 29
SSC: start 25941, stop 27374; CP: yes; SCS: Both called start at 25941; ST: SS; Blast Start: matches Inchworm_29 Query 1 to Subject 1 100% 0.0; Gap: 9; LO: NA; RBS: -3.119, 2.489, 10, -3.814, no; F: minor tail protein; SIF-BLAST: minor tail protein /PhageDB BLAST/Inchworm_29, MT889369/100%/0.0; SIF-HHPred: distal tail protein, two matches with a probability above 90%; SIF-Syn: minor tail protein
Notes: Start is conserved and yields longest ORF. Both PhageDB and NCBI BLAST support function as minor tail protein:
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Synteny also supports among other phage in B1. HHPred had two hits for distal tail proteins:
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Given the other strong support for minor tail protein, I’m going with that.

Gene 30
SSC: start 27371, stop 28483; CP: yes; SCS: Both called start at 27371; ST: SS; Blast Start: matches Zelda_30 Query 1 to Subject 1 100% 0.0; Gap: overlap of 4; LO: NA; RBS: -3.531, 2.283, 12, -4.367, yes; F: minor tail protein; SIF-BLAST: minor tail protein /PhageDB BLAST/Zelda_30, MK112555/100%/0.0; SIF-HHPred: tail protein, several matches with a probability above 90% for tail protein; SIF-Syn: minor tail protein
Notes: Both PhageDB and NCBI BLAST support minor tail protein as the function, although not all hits call this (a few call it NKF):
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Phamerator synteny supports this function, as there can be several minor tail proteins after the tape measure protein. Finally, HHPred output yields several matches for a phage tail protein, though none call it exactly minor tail protein:
[image: ]
[image: ]
[image: ]

Gene 31
SSC: start 28480, stop 30735; CP: yes; SCS: Both called start at 130; ST: SS; Blast Start: matches YouGoGlencoco_31 Query 1 to Subject 1 100% 0.0; Gap: overlap of 4; LO: NA; RBS: -3.985, 2.057, 11, -4.742, yes; F: minor tail protein; SIF-BLAST: minor tail protein /PhageDB BLAST/Zaider_32, MK279895/99%/0.0; SIF-HHPred: Tail spike protein, several matches with a probability above 90% but only one that calls this function with probability of 98%. Most are for other various domains or NKF; SIF-Syn: minor tail protein
Notes: Start unambiguous and yields longest ORF. For function, both PhageDB and NCBI BLAST output support minor tail protein:
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Like with the last gene, not all hits call it minor tail protein, but the majority do. 
HHPred data had many hits above 90%, but the functions are varied. 
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There was one hit with probability of 98% for a tail spike protein:
[image: ]
[image: ]
Given the majority of evidence suggests minor tail protein (including synteny), I’m going with that.
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Gene 32
SSC: start 30739, stop 32085; CP: yes; SCS: Both called start at 30739; ST: SS; Blast Start: matches Zaider_33 Query 1 to Subject 1 100% 0.0; Gap: 3; LO: NA; RBS: -2.934, 2.581, 10, -3.628, yes; F: minor tail protein; SIF-BLAST: minor tail protein/PhageDB BLAST/Zaider_33, MK279895/100%/0.0; SIF-HHPred: NKF, no matches with a probability above 90%; SIF-Syn: minor tail protein
Notes: Start highly conserved across other genes in phamily. No probable hits on HHPred, but minor tail protein is supported by synteny, PhageDB BLAST and NCBI BLAST:
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Gene 33
SSC: start 32088, stop 33248; CP: yes; SCS: Both called start at 32088; ST: SS; Blast Start: matches Weher20_33 Query 1 to Subject 1 100% 0.0; Gap: 2; LO: NA; RBS: -2.976, 2.560, 9, -3.751, yes; F: minor tail protein; SIF-BLAST: minor tail protein/PhageDB BLAST/ Weher20_33, MZ681520/100%/0.0; SIF-HHPred: NKF, no matches with a probability above 90%; SIF-Syn: minor tail protein
Notes: Nothing ambiguous. No matches in HHPred, but again, support for minor tail protein from synteny, PhageDB BLAST, and NCBI BLAST:
[image: ]
Though some hits call it NKF, there are more that call it minor tail protein. 

Gene 34
SSC: start 33279, stop 33668; CP: yes; SCS: Both called start at 33279; ST: SS; Blast Start: matches Zonia_34 Query 1 to Subject 1 100% 8e-70; Gap: 30; LO: yes; RBS: -4.918, 1.592, 15, -6.520, no; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/ Zonia_34, KM363597/100%/8e-70; SIF-HHPred: NKF, no matches with a probability above 90%; SIF-Syn: NKF
Notes: nothing ambiguous here!

Gene 35
SSC: start33677, stop 34063; CP: yes; SCS: GeneMark called start at 33716, went with more conserved Glimmer start of 33677; ST: SS; Blast Start: matches Zonia_35 Query 1 to Subject 1 100% 7e-72; Gap: 8; LO: NA; RBS: -2.302, 2.896, 8, -3.524, yes; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/ Zonia_35, KM363597/100%/7e-72; SIF-HHPred: NKF, no matches with a probability above 90%; SIF-Syn: NKF
Notes: nothing ambiguous!

Gene 36
SSC: start 34063, stop 34710; CP: yes; SCS: Both called start at 34063; ST: SS; Blast Start: matches Zonia_36 Query 1 to Subject 1 100% 1e-127; Gap: overlap of 1; LO: NA; RBS: -4.234, 1.933, 9, -5.009, no; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/ Zonia_36, KM363597/100%/1e-127; SIF-HHPred: NKF, no matches with a probability above 90%; SIF-Syn: NKF
Notes: Nothing ambiguous except the Starterator output has two genes (Dati_36 and Dati_37) in the same family. There are two genes for other phage in the same phamily and Starterator output. The Phamerator data shows these two genes in tandem and the same color. They must be very similar in sequence. Starterator gives both Dati_36 and Dati_37 start number 71, though these two starts are different BPs for the different genes. 
[image: ]

Gene 37
SSC: start 34707, stop 35306; CP: yes; SCS: Both called start at 34707; ST: SS; Blast Start: matches Zonia_37 Query 1 to Subject 1 100% 1e-115; Gap: overlap of 4; LO: NA; RBS: -2.654, 2.721, 12, -3.489, yes; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/ Zonia_37, KM363597/100%/1e-115; SIF-HHPred: NKF, no matches with a probability above 90%; SIF-Syn: NKF
Notes: nothing ambiguous, but see above regarding Starterator data for Dati_36

Gene 38
SSC: start 35303, stop 35926; CP: yes; SCS: Both called start at 35303; ST: SS; Blast Start: matches Windsor_37 Query 1 to Subject 1 100% 1e-119; Gap: overlap of 4; LO: NA; RBS: -3.631, 2.234, 8, -4.853, no; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/ Windsor_37, MT952849/100%/1e-119; SIF-HHPred: NKF, no matches with a probability above 90%; SIF-Syn: NKF
Notes: yawn… nothing ambiguous here!

Gene 39
SSC: start 35960, stop 35926; CP: yes; SCS: Both called start at 35960; ST: SS; Blast Start: matches Windsor_38 Query 1 to Subject 1 100% 5e-66; Gap: 33; LO: no; RBS: -3.535, 2.282, 11, -4.292, no; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/ Windsor_38, MT952849/100%/5e-66; SIF-HHPred: phage tail assembly chaperone, one matches with a probability above 90%, but high e-value; SIF-Syn: NKF
Notes: nothing ambiguous here except function. Synteny, PhageDB BLAST and NCBI BLAST all support NKF:
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HHPred had one hit with 95% probability, but an e-value of 0.23. This hit for phage tail assembly chaperone makes sense, and is on the official phage function list, but given all other evidence suggests NKF, I’m going with that as the most conservative choice.

Gene 40
SSC: start 36328, stop 36639; CP: yes; SCS: Both called start at 36328; ST: SS; Blast Start: matches Zonia_40 Query 1 to Subject 1 100% 3e-54; Gap: overlap of 1; LO: NA; RBS: -6.383, 0.862, 14, -7.729, no; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/ Zonia_40, KM363597/100%/3e-54; SIF-HHPred: NKF, no matches with a probability above 90%; SIF-Syn: NKF
Notes: nothing ambiguous about this gene!

Gene 41
SSC: start 36679, stop 37086; CP: yes; SCS: GeneMark called start at 36742, went with more conserved Glimmer start of 36679; ST: SS; Blast Start: matches Zonia_41 Query 1 to Subject 1 100% 1e-70; Gap: 39; LO: yes; RBS: -6.164, 0.971, 7, -7.687, no; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/ Zonia_41, KM363597/100%/1e-70; SIF-HHPred: NKF, no matches with a probability above 90%; SIF-Syn: NKF
Notes: GeneMark and Glimmer differed on the start, but I went with Glimmers call because it was most conserved across other genes in the phamily, it yielded the longest gene in the ORF and the RBS values were very marginally better. 

Gene 42
SSC: start 37086, stop 38207; CP: yes; SCS: Both called start at 37086; ST: SS; Blast Start: matches Zelda_42 Query 1 to Subject 1 100% 0.0; Gap: overlap of 1; LO: NA; RBS: -3.531, 2.283, 18, -5.832, no; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/ Zelda_42, MK112555/100%/0.0; SIF-HHPred: hydrolase, one match with a probability above 90%, but high e-value of 11; SIF-Syn: NKF
Notes: All data suggest NKF, but HHPred had one hit with a probability above 90% (though e-value of 11). This hit was for hydrolase; the match was only for 165 of the 373 amino acids in the sequence. [image: ]
NCBI BLAST supports function as NKF; no hits for hydrolase:
[image: ]
Also, hydrolase is on the Official Function List, but I don’t think this function applies to this gene.

Gene 43 – reverse gene
SSC: start 38407, stop 38189; CP: yes; SCS: Both called start at 38407; ST: SS; Blast Start: matches Zonia_43 Query 1 to Subject 1 100% 7e-39; Gap: 1; LO: NA; RBS: -3.813, 2.143, 12, -4.649, yes; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/ Zonia_43, KM363597/100%/7e-39; SIF-HHPred: NKF, no matches with a probability above 90%; SIF-Syn: NKF
Notes: nothing ambiguous 

Gene 44 – reverse gene
SSC: start 38702, stop 38409; CP: yes; SCS: GeneMark called start at 38714, went with more conserved Glimmer start of 38702; ST: SS; Blast Start: matches Zelda_44 Query 1 to Subject 1 100% 8e-54; Gap: overlap of 4; LO: NA; RBS: -3.818, 2.140, 10, -4.513, no; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/ Zelda_44, MK112555/100%/8e-54; SIF-HHPred: NKF, no matches with a probability above 90%; SIF-Syn: NKF
Notes: The GeneMark start would yield a slightly longer gene, but because the Glimmer start is most conserved based on Starterator data and both PhageDB and NCBI BLAST hits:
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yielding 1 to 1 correspondence, I’m going with the Glimmer start. Also, the RBS values for the Glimmer start are slightly better than those for the GeneMark start.

Gene 45 – reverse gene
SSC: start 38914, stop 38699; CP: yes; SCS: Both called start at 38914; ST: SS; Blast Start: matches Zonia_45 Query 1 to Subject 1 100% 6e-39; Gap: overlap of 4; LO: NA; RBS: -3.604, 2.247, 10, -4.299, yes; F: helix-turn-helix DNA binding domain protein; SIF-BLAST: helix-turn-helix DNA binding domain protein /PhageDB BLAST/ Zonia_45, KM363597/100%/6e-39; SIF-HHPred: DNA binding protein, several matches with a probability above 90%; SIF-Syn: helix-turn-helix DNA binding domain protein
Notes: Synteny and BLAST support this function as helix-turn-helix DNA binding domain protein:
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This name is on the official function list, and may be used specifically (as opposed to just DNA binding protein) when there is evidence for it. The BLAST and synteny data support this name.
HHPred has may hits with a probability above 90%, and many are for a DNA binding protein. One hit specifies a helix-turn-helix DNA binding protein with a probability of 98.17%:
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Gene 46 – reverse gene
SSC: start 39336, stop 38911; CP: yes; SCS: Both called start at 39336; ST: NI; Blast Start: matches Zonia_46 Query 1 to Subject 1 99% 1e-75; Gap: 102; LO: no; RBS: -2.483, 2.806, 14, -3.830, yes; F: helix-turn-helix binding domain protein; SIF-BLAST: helix-turn-helix binding domain protein /PhageDB BLAST/ Zonia_46, KM363597/99%/1e-75; SIF-HHPred: helix-turn-helix binding domain protein, several matches with a probability above 90%; SIF-Syn: helix-turn-helix binding domain protein
Notes: The start of this gene was tricky in that the start called by both Glimmer and GeneMark was not the most conserved based on BLAST hits and in Starterator. This start yields a 1:35 query to subject match with the first several hits. It does yield a 1:1 match with Zonia, though. However, I kept this start because there is no indication of coding potential for the most conserved start of 39438 and there are other phage that selected this start. One of those phage is Zonia, which is one of the most similar phage to Dati so far. This start also has the best RBS values. Like in Zonia, this start doesn’t yield the longest ORF, and there is a large gap between this and the next gene (102 BP); see conserved with Zonia in Phamerator:
[image: ]
For function, there is support from both PhageDB and NCBI BLAST data for helix-turn-helix DNA binding domain protein:
[image: ]
HHPred data also support this as the function:
[image: ]
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Gene 47 – reverse gene – changed start to 39999 per rest of class based on their analysis, 3.28.22
SSC: start 39999, stop 39439; CP: yes; SCS: Glimmer called start at 40083, went with more conserved GeneMark start of 39999; ST: SS; Blast Start: matches Weher20_47 Query 1 to Subject 1 100% 1e-103; Gap: 107; LO: no; RBS: -3.377, 2.859, 12, -3.212, yes; F: NKF; SIF-BLAST: NKF / PhageDB BLAST / Weher20_47, MZ681520 / 100% / 1e-103; SIF-HHPred: NKF, no matches with a probability above 90%; SIF-Syn: NKF
Notes: Changed because it was most annotated start in Starterator and had better RBS values.

Gene 48 – changed start from 40107 to 40098 on 2.28!
SSC: start 40098, stop 41414; CP: yes; SCS: GeneMark called start at 40125, Glimmer called start at 40107, went with most conserved start in Starterator of 40098; ST: SS; Blast Start: matches Weher20_48 1 Query 1 to Subject 1 100% 0.0; Gap: 14; LO: no; RBS: -5.856, 1.125, 12, -6.691, no; F: Lysin A; SIF-BLAST: Lysin A/PhageDB BLAST/ Weher20_48, MZ681520 /100%/0.0; SIF-HHPred: several domain hits  with a probability above 90%; SIF-Syn: Lysin A
Notes: Changed the start to 40098, which is the most annotated start in Starterator and yields more 1:1 Q:S hits in PhageDB BLAST. This start also yields a longer ORF. Neither GeneMark or Glimmer called this start, but it differs only by 4 AAs from the Glimmer start.
For function, both PhageDB and NCBI BLAST support Lysin A:
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Synteny also supports this as the start. The HHPred output yields several hits with a probability above 90%, but these are mostly partial. They are for several of the domains found in this protein (amidase, ampD, :
[image: ]
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These domains and others are present in this protein:
[image: ]
Lysin A is on the official phage function list and is the accepted name for phage with Mycobacterium hosts (like Dati). 

Gene 49
SSC: start 41424, stop 42779; CP: yes; SCS: Both called start at 41424; ST: SS; Blast Start: matches Weher20_49 Query 1 to Subject 1 100% 0.0; Gap: 9; LO: NA; RBS: -3.631, 2.234, 10, -4.326, no; F: Lysin B; SIF-BLAST: Lysin B /PhageDB BLAST/ Weher20_49, MZ681520/100%/0.0; SIF-HHPred: hydrolase or esterase, several matches with a probability above 90%; SIF-Syn: Lysin B
Notes: Start unambiguous for this protein. For function, both PhageDB abd NCBI BLAST support Lysin B:
[image: ]
This function is also supported by synteny and is on the official phage function list. HHPred has many hits with a probability above 90%, but for hydrolases or esterases. Lysin B functions as a hydrolase or esterase, so these hits make sense:
http://d-scholarship.pitt.edu/9933/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2774421/

Gene 50 – reverse gene
SSC: start 43501, stop 42881; CP: yes; SCS: Both called start at 43501; ST: SS; Blast Start: matches Zelda_50 Query 1 to Subject 1 100% 1e-118; Gap: 57; LO: yes; RBS: -1.259, 3.416, 13, -2.305, yes; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/ Zelda_50, MK112555/100%/1e-118; SIF-HHPred: NKF, no matches with a probability above 90%; SIF-Syn: NKF
Notes: nothing ambiguous here. Start is most annotated in Starterator.

Gene 51 – reverse gene 
SSC: start 44962, stop 43599; CP: yes; SCS: Both called start at 44962; ST: SS; Blast Start: matches Weher20_51 Query 1 to Subject 1 100% 0.0; Gap: 2; LO: NA; RBS: -2.377, 2.859, 16, -4.173, no; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/ Weher20_51, MZ681520/100%/0.0; SIF-HHPred: several partial matches with a probability above 90%, but not enough evidence to call a function; SIF-Syn: NKF
Notes (from Drew): Regarding function, BLAST hits from both databases mostly call this NKF. However, there are a few who call is a helicase or exonuclease (ex. Squid 51) and these have 99% identities and e-values of 0.0. Also, the HHPred output has several hits (though all partial) for various genes. The two top hits are for mitochondrial genes (doesn’t make sense for a phage to have those). But the other partial hits are for genes in bacteria hosts like helicase, exonuclease, or CRISPR-related genes. There are also some hits that are NKF. Also, Phamerator shows this gene as a single domain with phamerator map. I decided that the function of this gene was NKF, and not enough data was present to support a function of this gene. More data supported that there was NKF.
Notes: Regarding function, BLAST hits from both databases mostly call this NKF. However, there are a few who call is a helicase or exonuclease (ex. Squid 51) and these have 99% identities and e-values of 0.0. 
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Same situation with NCBI BLAST; most are NKF, but there are some that called it exonuclease:
[image: ]
Also, the HHPred output has several hits (though all partial) for various genes. The two top hits are for mitochondrial genes (doesn’t make sense for a phage to have those). But the other partial hits are for genes in bacteria hosts like helicase, exonuclease or CRISPR-related genes. There are also some hits that are NKF. 
[image: ]
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Also, Phamerator shows this gene as a single domain (Squid 50 shown):
[image: ]
If we decide to call this a gene, we won’t be the first. It is only for a partial sequence (<290 of 467 AAs). But I could be convinced.

Gene 52 – reverse gene
SSC: start 46668, stop 44965; CP: yes; SCS: GeneMark called start at 46644, went with more conserved Glimmer start of 46668; ST: SS; Blast Start: matches Zelda_52 Query 1 to Subject 1 100% 0.0; Gap: 118; LO: yes; RBS: -4.661, 1.720, 10, -5.355, no; F: DNA Helicase; SIF-BLAST: DNA Helicase/PhageDB BLAST/ Zelda_52, MK112555/100%/0.0; SIF-HHPred: DNA Helicase, several matches with a probability above 90%; SIF-Syn: DNA Helicase
Notes: For the start, I went with the Glimmer start as this was the most annotated in the Starterator data and yielded the longest ORF for this gene. 
For the function, PhageDB and NCBI BLAST data suggest DNA Heilcase:
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Also, HHPred output yields numerous hits for DNA helicase or helicase with 100% probability:
[image: ]
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Gene 53 – reverse gene
SSC: start 47626, stop 46787; CP: yes; SCS: Only GeneMark called start at 47626, Glimmer did not identify coding potential here; ST: SS; Blast Start: matches Weher20_53 Query 1 to Subject 1 100% 1e-166; Gap: 7; LO: NA; RBS: -4.394, 1.853, 13, -5.440, no; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/ Weher20_53, MZ681520/100%/1e-166; SIF-HHPred: NKF, no matches with a probability above 90%; SIF-Syn: NKF, where present in the genome
Notes: This start doesn’t yield the longest ORF, but it is the most annotated in Starterator. This start also prevents the gene from overlapping considerable with the transcriptionally upstream gene. Glimmer didn’t call this gene at all; only GeneMark. However, there are other phage in B1 that called this gene as there are several matches in PhageDB and NCBI BLAST:
[image: ]
It’s definitely a gene – great coding potential in the GeneMark output. All databases support NKF.
[image: ]
[image: ]


Gene 54 – reverse gene
SSC: start 47849, stop 47634; CP: yes; SCS: Both called start at 47849; ST: SS; Blast Start: matches Zelda_54 Query 1 to Subject 1 100% 1e-34; Gap: overlap of 4; LO: NA; RBS: -1.620, 3.236, 11, -2.377, yes; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/ Zelda_54, MK112555/100%/1e-34; SIF-HHPred: NKF, no matches with a probability above 90%; SIF-Syn: NKF
Notes: Small gene, but called by both GeneMark and Glimmer. Start is most called in Starterator. NKF supported by both BLAST hits:
[image: ]
Also supported by HHPred and synteny in Phamerator:
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Gene 55 – reverse gene
SSC: start 48526, stop 47846; CP: yes; SCS: GeneMark called start at 48535, went with more conserved Glimmer start of 48526; ST: SS; Blast Start: matches Windsor_55 Query 1 to Subject 1 100% 1e-135; Gap: overlap of 4; LO: NA; RBS: -3.924, 2.087, 12, -4.760, no; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/ Windsor_55, MT952849/100%/1e-135; SIF-HHPred: NKF, one match with a probability above 90%, but for NKF; rest of the hits below 90% probability; SIF-Syn: NKF
Notes: The Glimmer start doesn’t yield the longest ORF (the GeneMark start does), but the Glimmer start is the most annotated in Starterator and the best match in BLAST. Also, the Glimmer start yields a shorter overlap with the transcriptionally upstream gene.
For function, all data suggests NKF:
[image: ]
The only HHPred hit above 90% is for a protein of unknown function. All others are below 90%:
[image: ]

Gene 56 – reverse gene
SSC: start 48894, stop 48523; CP: yes; SCS: Both called start at 48894; ST: SS; Blast Start: matches Yoshand_57 Query 1 to Subject 1 100% 2e-70; Gap: overlap of 7; LO: NA; RBS: -5.550, 1.277, 15, -7.153, no; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/Yoshand_57, JF937109/100%/2e-70; SIF-HHPred: NKF, no matches with a probability above 90%; SIF-Syn: NKF
Notes: nothing ambiguous. 

Gene 57 – reverse gene
SSC: start 49178, stop 48888; CP: yes; SCS: Both called start at 49178; ST: SS; Blast Start: matches Weher20_57 Query 1 to Subject 1 100% 2e-53; Gap: 75; LO: no; RBS: -1.259, 3.416, 11, -2.016, yes; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/Weher20_57, MZ681520/100%/2e-53; SIF-HHPred: NKF, no matches with a probability above 90%; SIF-Syn: NKF
Notes: nothing ambiguous. This start is most conserved across phamily, but doesn’t yield the longest ORF. 

Gene 58 – reverse gene
SSC: start 52001, stop 49254; CP: yes; SCS: Both called start at 52001; ST: SS; Blast Start: matches Weher20_58 Query 1 to Subject 1 100% 0.0; Gap: 2; LO: NA; RBS: -2.426, 2.834, 9, -3.201, yes; F: DNA primase/helicase; SIF-BLAST: DNA primase/helicase /PhageDB BLAST/Weher20_58, MZ681520/100%/0.0; SIF-HHPred: DNA primase/helicase, several matches with a probability above 90%; SIF-Syn: DNA primase/helicase
Notes: Start supported by PhageDB BLAST and Starterator. For function, both PhageDB and NCBI BLAST support DNA helicase/primase:
[image: ]
HHPred has several hits with either or both DNA primase or helicase:
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[image: ]
[image: ]
Several domains in this gene in Phamerator, including primase and helicase domains:
[image: ]

Gene 59 – reverse gene – Changed start to GeneMark start of 52708 per rest of class, 3.28.22
SSC: start 52708, stop 52139; CP: yes; SCS: Glimmer called start at 52720, went with GeneMark start of 52708 as this was consensus of the rest of the class; ST: SS; Blast Start: matches Weher20_59 Query 1 to
Subject 1 100% 1e-110; Gap: 137; LO: no; RBS: -4.891, 2.455, 9, -3.961, no; F: NKF; SIF-BLAST: NKF / PhageDB BLAST / Weher20_59, MZ681520 / 100% / 1e-110; SIF-HHPred: NKF, multiple matches with a probability above 90%; SIF-Syn: NKF
Notes (from Naomi and Team Purine): Starterator start 12 (original) is called 21.6% of the time, start 13 (changed) called 77.9% of the time. Changing start produces slightly better BLAST output (original 5:1, changed 1:1 for normal matches such as phages Weher20 and Zelda). 1 HHpred match for protein of unknown function. Original start had better RBS value.
Function was unambiguous; NKF:
[image: ]

Gene 60 – reverse gene
SSC: start 54564, stop 52705; CP: yes; SCS: GeneMark called start at 54540, went with more conserved Glimmer start of 54564; ST: SS; Blast Start: matches Weher20_60 Query 1 to Subject 1 100% 0.0; Gap: overlap of 4; LO: NA; RBS: -4.131, 1.985, 11, -4.888, no; F: DNA polymerase I; SIF-BLAST: DNA polymerase I /PhageDB BLAST/ Weher20_60, MZ681520/100%/0.0; SIF-HHPred: DNA polymerase I, several matches with a probability of 100%; SIF-Syn: DNA polymerase I
Notes: Glimmer start is the most conserved and yields the longest ORF. Function is supported by PhageDB BLAST and HHPred, with several hits for either DNA polymerase I or a different kind of DNA polymerase:
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Gene 61 – reverse gene
SSC: start 55019, stop 54561; CP: yes; SCS: Both called start at 55019; ST: SS; Blast Start: matches Weher20_61 Query 1 to Subject 1 99% 5e-85; Gap: 80; LO: yes; RBS: -4.853, 1.624, 12, -5.689, no; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/ Weher20_61, MZ681520/99%/5e-85; SIF-HHPred: NKF, no matches with a probability above 90%; SIF-Syn: NKF
Notes: nothing ambiguous here!

Gene 62 – reverse gene
SSC: start 55432, stop 55100; CP: yes; SCS: Both called start at 55432; ST: SS; Blast Start: matches Weher20_62 Query 1 to Subject 1 100% 8e-62; Gap: 112; LO: no; RBS: -2.814, 2.641, 14, -4.161, yes; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/ Weher20_62, MZ681520/100%/8e-62; SIF-HHPred: NKF, no matches with a probability above 90%; SIF-Syn: NKF
Notes: There is a large gap between this gene and the next, but there is a lot of support for this start (best RBS values, most annotated start in Starterator, several 1:1 hits in BLAST and no indication of coding potential with other starts based on GeneMark output.  Gap conserved in Phamerator.

Gene 63 – reverse gene
SSC: start 55904, stop 55545; CP: yes; SCS: Both called start at 55904; ST: SS; Blast Start: matches Weher20_63 Query 1 to Subject 1 100% 1e-65; Gap: 487; LO: yes; RBS: -5.414, 1.345, 5, -7.414, no; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/ Weher20_63, MZ681520/100%/1e-65; SIF-HHPred: NKF, no matches with a probability above 90%; SIF-Syn: NKF
Notes: Nothing ambiguous here, EXCEPT there’s a huge gap after this gene and the next forward gene. This gap is also reflected in PhageDB (they didn’t call a gene that our auto annotation missed). Large gap conserved in Phamerator. There are some ORFs in the forward direction based on the GeneMark output, but no coding potential was recognized. 
Soraya checked this gap: The 454 bp gap between genes 65 and 66 has no gene. The closest Blast match was 20 to 1 97% 2e-35 and NFK. There was no function called in HHpred or in the Phamerator on the phages that did call a gene on that gap. The gap was mostly conserved throughout the phages in cluster B1. The Genemark output also did not recognize any coding potential in the area where the gap was. From this information, we concluded that there is likely no gene in this gap. 

Gene 64 – changed start from 56392 to 56359 on 3.9.22!
SSC: start 56359, stop 57123; CP: yes; SCS: Both called start at 56392, but went with more conserved Starterator start of 56359; ST: SS; Blast Start: matches Zonia_67 Query 1 to Subject 1 100% 1e-148; Gap: 454; LO: no; RBS: -4.305, 1.898, 10, -5.000, no; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/ Zonia_67, KM363597/100%/1e-148; SIF-HHPred: NKF, no matches with a probability above 90%; SIF-Syn: NKF
Notes: Changed start to 56359 on 3.9 as this start yielded a longer ORF, it was the most annotated start in Starterator, and yielded more 1:1 query:subject hits on BLAST (including those phage that Dati seems most similar to). This start was not called by either Glimmer or GeneMark, and it doesn’t have the best RBS values, but there is already such a large gap between this gene and Gene 65 that a longer ORF is preferable here, especially if the start is the most annotated. (see large gap below)
[image: ]
Function was NKF, and conserved across other phage in B1.

Gene 65 
SSC: start 57259, stop 57438; CP: yes; SCS: Glimmer and Genemark called start at 57259 ST: SS; Blast Start: matches Sheila_64 Query 1 to Subject 1 100% 3e-28; Gap: 135 LO: no; --3.115, 2.491, 10, -3.810 yes F: ribbon-helix-helix DNA binding protein; SIF-BLAST: ribbon-helix-helix DNA bidning protein /PhageDB BLAST/Phareon_66/ MF919530/100%/3e-28/ SIF-HHPred: ribbon-helix-helix DNA binding protein with probability over 90% SIF-Syn: NKF 

Notes: Grace researched this one and her final notes are above!
Calling this start was tricky. Both Glimmer and GeneMark called 57259, and this start was called 25% of the time in Starterator. The most annotated start was not present in this gene in Dati. Another start that would have yielded a longer ORF was only called 13% of the time when present in Starterator. Both of these starts yielded plenty of 1:1 Q:S hits in BLAST, so I went with the original start (though it leaves a much larger gap; 135 BP vs 66 BP). I don’t know… I maybe persuaded to change it?
Function was tricky for this gene, too! While most BLAST hits were NKF, there were several that called it ribbon-helix-helix DNA binding domain protein and this hit came up several times in HHPred:
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Both PhageDB abd NCBI BLAST has some hits for this function:
[image: ]
It wasn’t the most common function call, but there isn’t a good reason to not call it this. 

Gene 66 – changed start from 57441 to 57435 on 9.3.22!
SSC: start 57435, stop 57617; CP: yes; SCS: Glimmer called start at 57441, went with more conserved GeneMark start of 57435; ST: SS; Blast Start: matches Zonia_69 Query 1 to Subject 1 100% 6e-31; Gap: overlap of 4; LO: NA; RBS: -3.652, 2.223, 8, -4.874, no; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/ Zonia_69, KM363597/100%/6e-31; SIF-HHPred: NKF, no matches with a probability above 90%; SIF-Syn: NKF
Notes: The start I changed it to (57435 on 3.9.22) was called by GeneMark, yields a longer ORF and is the most annotated start in Starterator. The RBS values for this start and the one called by Glimmer are identical.

Gene 67 
SSC: start 57648, stop 58355; CP: yes; SCS: Both called start at 57648; ST: SS; Blast Start: matches Veritas_69 Query 1 to Subject 1 100% 1e-131; Gap: 30; LO: yes; RBS: -3.079, 2.509, 14, -4.426, no; F: helix-turn-helix DNA binding domain protein; SIF-BLAST: helix-turn-helix DNA binding domain protein /PhageDB BLAST/Chaelin_71, MT310867/100%/1e-131; SIF-HHPred: DNA binding protein, a few matches with a probability above 90%; SIF-Syn: helix-turn-helix DNA binding domain protein
Notes: Naomi worked on this and determined the function is helix-turn-helix DNA binding domain protein.
Nothing ambiguous about this start – it is the most conserved and yields the longest ORF.
For function, there are hits for NKF, DNA binding protein and helix-turn-helix DNA binding protein. I went with DNA binding protein as there are several matches with this function in both PhageDB and NCBI BLAST:
[image: ]
Also, there were several hits with a probability above 90% for a variety of functions in HHPred:
[image: ]
The top hit is a partial hit for a DNA binding protein:
[image: ]
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The e-values are not great for other high probability hits, and I can’t see a reason to call it something more specific (like helix-turn-helix) when the hit is partial anyway in HHPred. We’ll see what the rest of the class thinks…


Gene 68
SSC: start 58348, stop 58932; CP: yes; SCS: GeneMark called start at 58336, went with more conserved Glimmer start of 58348; ST: SS; Blast Start: matches Hamish_68 Query 1 to Subject 1 100% 1e-112; Gap: overlap of 8; LO: NA; RBS: -4.960, 1.571, 8, -6.182, no; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/ Hamish_68, MH825702/100%/1e-112; SIF-HHPred: NKF, no matches with a probability above 90%; SIF-Syn: NKF
Notes: The Glimmer start is the most annotated in Starterator, though it yields a slightly shorter ORF. Also, this Glimmer start is the codon TTG (the rarest). This start results in an overlap, but the GeneMark start has an even longer overlap (19 bp). There is strong support for this start in both Starterator and BLAST, so I’m going with the Glimmer start.
Function is NKF – not ambiguous.

Gene 69
SSC: start 58929, stop 59351; CP: yes; SCS: Both called start at 58929; ST: SS; Blast Start: matches Zelda_72 Query 1 to Subject 1 100% 7e-77; Gap: overlap of 4; LO: NA; RBS: -3.079, 2.509, 12, -3.915, no; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/ Zelda_72, MK112555/100%/7e-77; SIF-HHPred: NKF, no matches with a probability above 90%; SIF-Syn: NKF
Notes: nothing ambiguous here!

Gene 70 – changed start from 59392 to 55335 on 3.9.22!
SSC: start 59335 stop 59520; CP: yes; SCS: Both called start at 59392, but went with more conserved Starterator start of 59335 that yields a longer ORF; ST: SS; Blast Start: matches Zaider_74 Query 1 to Subject 1 100% 1e-34; Gap: overlap of 17; LO: NA; RBS: -3.457, 2.321, 9, -4.231, no; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/ Zaider_74, MK279895/100%/1e-34; SIF-HHPred: NKF, no matches with a probability above 90%; SIF-Syn: NKF
Notes: Changed start to 59335 on 3.9.99. This start yields an overlap of 17 bp, whereas the original start yielded a gap of 40 bp. This start is the most annotated in Starterator, and has support in BLAST with several 1:1 Q:S hits. This start also looks like it has coding potential in GeneMark, and this gene looks longer in other phage in Phamerator:
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Gene 71 – changed start from 59591 to 59555 on 3.9.22!
SSC: start 59555, stop 59899; CP: yes; SCS: Both called start at 130, went with more conserved start of 59555 the yields a longer ORF; ST: SS; Blast Start: matches TomBombadil_74 Query 1 to Subject 1 100% 3e-60; Gap: 34; LO: no; RBS: -4.286, 1.907, 11, -5.043, no; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/ TomBombadil_74, MK279888/100%/3e-60; SIF-HHPred: NKF, no matches with a probability above 90%; SIF-Syn: NKF
Notes: Changed start to most annotated in Starterator and most conserved in BLAST. This start yields a longer ORF than the one called by Glimmer and GeneMark. Also, this start looks like there is some coding potential in the GeneMark output:
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Gene 72 
SSC: start 59901, stop 60506; CP: yes; SCS: Both called start at 59901; ST: SS; Blast Start: matches Xavier_75 Query 1 to Subject 1 100% 1e-114; Gap: 1; LO: NA; RBS: -5.097, 1.503, 16, -6.893, no; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/ Xavier_75, MG944225/100%/1e-114; SIF-HHPred: NKF, several matches with a probability above 90% for sigma factor, but all partial hits with marginal e-values; SIF-Syn: NKF
Notes: For function, there are a few hits in both PhageDB and NCBI BLAST that call this gene something other than NKF – either HNH endonuclease or HTH DNA binding domain:
[image: ]
However, HNH endonucleases are usually found in phage genomes next to a terminase gene:
https://www.nature.com/articles/srep42542
And this gene is not nearby in the genome. The HHPred hits are mainly for sigma factor, which the official phage function list says to call a DNA binding protein:
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These hits are all partial with marginal e-values. I don’t think any of this evidence is compelling enough to call this protein anything other than NKF.

Gene 73
SSC: start 60565, stop 60801; CP: yes; SCS: Both called start at 60565; ST: SS; Blast Start: matches Xavier_76 Query 1 to Subject 1 100% 2e-43; Gap: 58; LO: no; RBS: -5.276, 1.413, 12, -6.112, no; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/ Xavier_76, MG944225/100%/2e-43; SIF-HHPred: NKF, no matches with a probability above 90%; SIF-Syn: NKF
Notes: Start was most annotated in Starterator. NKF supported in both PhageDB and NCBI BLAST.

Gene 74 – reverse gene
SSC: start 61085, stop 60876; CP: yes; SCS: Both called start at 61085; ST: SS; Blast Start: matches Zonia_78 Query 1 to Subject 1 100% 6e-35; Gap: 66; LO: yes; RBS: -3.974, 2.062, 11, -4.731, yes; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/ Zonia_78, KM363597/100%/6e-35; SIF-HHPred: elongation factor, several matches with a probability above 90% but high e-values; SIF-Syn: NKF
Notes: NKF supported by both BLAST outputs:
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There are several matches in HHPred with a probability above 90% for elongation factor, but the e-values are all above e-4:
[image: ]
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Also, elongation factor is not listed on the official phage function list. Given there is not support for this function anywhere else, I’m going with NKF.

Gene 75 – reverse gene
SSC: start 61529, stop 61152; CP: yes; SCS: Both called start at 61529; ST: SS; Blast Start: matches Mulan_77 Query 1 to Subject 1 100% 2e-71; Gap: 103; LO: no; RBS: -3.499, 2.300, 15, -5.101, no; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/ Mulan_77, MH727555/100%/2e-71; SIF-HHPred: NKF, no matches with a probability above 90%; SIF-Syn: NKF
Notes: The most annotated start in Starterator is not present in Dati, and this start is the most annotated that is present in Dati. NKF supported by all data.

Gene 76 – reverse gene
SSC: start 61776, stop 61633; CP: yes; SCS: Both called start at 61776; ST: NA; Blast Start: matches Xavier _79 Query 1 to Subject 1 100% 6e-20; Gap: 54; LO: yes; RBS: -3.974, 2.062, 10, -4.669, yes; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/ Xavier _79, MG944225/100%/6e-20; SIF-HHPred: phage integrase, one matches with a probability above 90%, but high e-value; SIF-Syn: NKF
Notes: This was the only start in this ORF.
Both BLAST databases support NKF:
[image: ]
I HHPred, there is one match with a probability of 92.92% for an integrase protein (the e-value is greater than e-4, though). 
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Also, an integrase protein is not on the Official phage function list, unless more specific. I’m sticking with NKF.

Gene 77 – reverse gene
SSC: start 62094, stop 61831; CP: yes; SCS: Both called start at 62094; ST: SS; Blast Start: matches Potter_76 Query 1 to Subject 1 100% 1e-45; Gap: overlap of 4; LO: NA; RBS: -2.258, 2.918, 10, -2.953, yes; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/ Potter_76, KU867907/100%/1e-45; SIF-HHPred: NKF, no matches with a probability above 90%; SIF-Syn: NKF
Notes: nothing ambiguous here!

Gene 78 – reverse gene
SSC: start 62252, stop 62091; CP: yes; SCS: Both called start at 62252; ST: SS; Blast Start: matches Zonia_82 Query 1 to Subject 1 100% 1e-24; Gap: overlap of 1; LO: NA; RBS: -4.131, 1.985, 9, -4.905, yes; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/ Zonia_82, KM363597/100%/1e-24; SIF-HHPred: NKF, no matches with a probability above 90%; SIF-Syn: NKF
Notes: nothing ambiguous here!

Gene 79 – reverse gene
SSC: start 62482, stop 62252; CP: yes; SCS: Both called start at 62482; ST: SS; Blast Start: matches Weher20_79 Query 1 to Subject 1 100% 7e-40; Gap: overlap of 8; LO: NA; RBS: -2.976, 2.560, 8, -4.198, yes; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/ Weher20_79, MZ681520/100%/7e-40; SIF-HHPred: NKF, no matches with a probability above 90%; SIF-Syn: NKF
Notes: nothing ambiguous here!

Gene 80 – reverse gene
SSC: start 62861, stop 62475; CP: yes; SCS: Both called start at 62861; ST: SS; Blast Start: matches Zelda_83 Query 1 to Subject 1 100% 4e-68; Gap: 43; LO: no; RBS: -3.050, 2.523, 16, -4.846, yes; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/ Zelda_83, MK112555/100%/4e-68; SIF-HHPred: NKF, no matches with a probability above 90%; SIF-Syn: NKF
Notes: All BLAST hits and HHPred support NKF

Gene 81 – reverse gene – changed start from 63288 to 63207 on 3.9.22!
SSC: start 63207, stop 62905; CP: yes; SCS: Glimmer called start at 63288, went with more conserved GeneMark start of 63207; ST: SS; Blast Start: matches Zelda_84 Query 1 to Subject 1 100% 5e-56; Gap: overlap of 4; LO: NA; RBS: -6.627, 0.704, 11, -7.384, no; F: HNH endonuclease; SIF-BLAST: HNH endonuclease /PhageDB BLAST/ Zelda_84, MK112555/100%/5e-56; SIF-HHPred: endonuclease, several matches with a probability above 90%; SIF-Syn: HNH endonuclease
Notes: I changed the start to what GeneMark called because this is the most annotated start and if you call the Glimmer start, there is too much overlap with gene 84. This next gene is present in some B1 phage, and called only my GeneMark. However, I think we should keep it and to do that, it makes more sense to change the start of gene 83 to the most annotated.
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For function, both Phage DB and NCBI BLAST output support HNH endonuclease:
[image: ]
There are several matches with a probability above 90% in HHPred for an endonuclease:
[image: ]
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Gene 82– reverse gene 
SSC: start 63314, stop 63204; CP: yes; SCS: Only GeneMark called start at 63314, Glimmer didn’t call this gene; ST: NA; Blast Start: matches Yoshand_86 Query 1 to Subject 1 100% 3e-15; Gap: overlap of 4; LO: NA; RBS: -3.861, 2.119, 12, -4.696, yes; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/ Yoshand_86, JF937109/100%/3e-15; SIF-HHPred: NKF, no matches with a probability above 90%; SIF-Syn: NKF
Notes: This is the only possible start for this tiny gene. If students don’t think this is a gene, it could potentially be a poster? However, if not a gene, then perhaps change start to Glimmer call in Gene 83 above… Stephanie worked on this gene and decided to keep it in the annotation and adjust the start in Gene 83 to have the least amount of overlap.

Gene 83 – reverse gene
SSC: start 63490, stop 63311; CP: yes; SCS: Both called start at 63490; ST: SS; Blast Start: matches Vista_85 Query 1 to Subject 1 100% 7e-28; Gap: 12; LO: yes; RBS: -2.856, 2.620, 11, -3.631, yes; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/ Vista_85, JN699008/100%/7e-28; SIF-HHPred: NKF, no matches with a probability above 90%; SIF-Syn: NKF
Notes: nothing ambiguous!

Gene 84 – reverse gene
SSC: start 63763, stop 63503; CP: yes; SCS: Both called start at 63763; ST: SS; Blast Start: matches Zonia_87 Query 1 to Subject 1 100% 1e-47; Gap: overlap of 4; LO: NA; RBS: -3.562, 2.268, 10, -4.257, yes; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/ Zonia_87, KM363597/100%/1e-47; SIF-HHPred: NKF, one matches with a probability of 91.79%, but for a eukaryotic protein and high e-value; SIF-Syn: NKF
Notes: For function, HHPred had one match with a probability of 91.79%, e-value of 0.94. This match is for a eukaryotic protein:
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All other data suggests NKF.

Gene 85 – reverse gene
SSC: start 63957, stop 63760; CP: yes; SCS: Glimmer called start at 63957, GeneMark did not call this gene; ST: SS; Blast Start: matches Vista_87 Query 1 to Subject 1 100% 3e-33; Gap: overlap of 4; LO: NA; RBS: -3.861, 2.119, 6, -5.605, yes; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/ Vista_87, JN699008/100%/3e-33; SIF-HHPred: NKF, no matches with a probability above 90%; SIF-Syn: NKF
Notes: Though not called by GeneMark, there is support for this being a gene. It is conserved in B1.

Gene 86 – reverse gene
SSC: start 64178, stop 63954; CP: yes; SCS: GeneMark called start at 64175, went with more conserved Glimmer start of 64178; ST: SS; Blast Start: matches Xavier_88 Query 1 to Subject 1 98% 3e-39; Gap: overlap of 7; LO: NA; RBS: -4.131, 1.985, 8, -5.352, no; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/ Xavier_88, MG944225/98%/3e-39; SIF-HHPred: NKF, no matches with a probability above 90%; SIF-Syn: NKF
Notes: GeneMark and Glimmer differed on the start by 3 BP. The glimmer start is the most annotated in Starterator and yields a longer ORF. 

Gene 87 – reverse gene
SSC: start 64357, stop 64172; CP: yes; SCS: Both called start at 64357; ST: SS; Blast Start: matches Zaider_91 Query 1 to Subject 1 100% 3e-30; Gap: overlap of 4; LO: NA; RBS: -4.691, 1.705, 12, -5.526, no; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/ Zaider_91, MK279895/100%/3e-30; SIF-HHPred: NKF, no matches with a probability above 90%; SIF-Syn: NKF
Notes: nothing ambiguous here

Gene 88 – reverse gene
SSC: start 64575, stop 64354; CP: yes; SCS: Both called start at 64575; ST: SS; Blast Start: matches Waterdiva_92 Query 1 to Subject 1 100% 2e-37; Gap: 120; LO: yes; RBS: -3.344, 2.376, 11, -4.101, no; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/ Waterdiva_92, MH779516/100%/2e-37; SIF-HHPred: NKF, no matches with a probability above 90%; SIF-Syn: NKF
Notes: There is a large gap between this gene and the next, but this gap is conserved throughout B1 phage. Also, this start yields the longest ORF. I don’t think it’s worth looking at this gap to see if there is a missed gene.
[image: ]

Gene 89 – reverse gene 
SSC: start 64998, stop 64696; CP: yes; SCS: Both called start at 64998; ST: SS; Blast Start: matches Zelda_92 Query 1 to Subject 1 100% 2e-53; Gap: 31; LO: yes; RBS: -2.109, 2.992, 10, -2.804, yes; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/ Zelda_92, MK112555/100%/2e-53; SIF-HHPred: Elongation factor P, a few matches with a probability above 90%; SIF-Syn: NKF
Notes (from Angel): HHpred gave several hits for Elongation factor P. All hits had probability above 97%. I looked at Phamerator to look at similar genes in this cluster, none of which gave any significant output that would identify that Elongation factor P would be the function for this gene. Being that Elongation Factor P are highly conserved in bacteria and this is a phage. I concluded that Gene 91 has no known function. 

Notes: For function, PhageDB BLAST and synteny support NKF. NCBI BLAST also yields all NKF hits, except one, phage Prann…:
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  However, the HHPred output has several matches with high probabilities for a protein called Elongation Factor P. This protein is found in prokaryotes and is a tRNA synthetase paralog:
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Maybe a student could look into this to see if the function is Elongation Factor P… Angel did this and determined NKF.

Gene 90 – reverse gene
[bookmark: _GoBack]SSC: start 65227, stop 65030; CP: yes; SCS: Both called start at 652275; ST: SS; Blast Start: matches Zelda_93 Query 1 to Subject 1 100% 2e-32; Gap: 67; LO: yes; RBS: -1.888, 3.103, 8, -3.110, yes; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/ Zelda_93, MK112555/100%/2e-32; SIF-HHPred: NKF, no matches with a probability above 90%; SIF-Syn: NKF
Notes: There is a gap between this gene and the next, but this gap is conserved in the cluster. This start also yields the longest ORF.
[image: ]

Gene 91 – reverse gene
SSC: start 65570, stop 65295; CP: yes; SCS: Both called start at 65570; ST: SS; Blast Start: matches Zonia_94 Query 1 to Subject 1 100% 2e-49; Gap: overlap of 4; LO: NA; RBS: -3.810, 2.144, 16, -5.606, no; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/ Zonia_94, KM363597/100%/2e-49; SIF-HHPred: NKF, no matches with a probability above 90%; SIF-Syn: NKF
Notes: nothing ambiguous

Gene 92 – reverse gene
SSC: start 65812, stop 65567; CP: yes; SCS: Both called start at 65812; ST: SS; Blast Start: matches Zonia_95 Query 1 to Subject 1 100% 2e-38; Gap: 38; LO: yes; RBS: -2.109, 2.992, 9, -2.884, yes; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/ Zonia_95, KM363597/100%/2e-38; SIF-HHPred: NKF, no matches with a probability above 90%; SIF-Syn: NKF
Notes: nothing ambiguous

Gene 93 – reverse gene
SSC: start 66207, stop 65851; CP: yes; SCS: Both called start at 66207; ST: SS; Blast Start: matches Zonia_96 Query 1 to Subject 1 100% 3e-64; Gap: 162; LO: no; RBS: -1.462, 3.315, 12, -2.297, yes; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/ Zonia_96, KM363597/100%/2e-38; SIF-HHPred: NKF, no matches with a probability above 90%; SIF-Syn: NKF
Notes: There is another start that yields a longer ORF, but it’s TTG (the rarest). This start isn’t even reflected in the GeneMark output and has worse RBS values. There is a large gap between this and the next gene, but this large gap is conserved throughout the cluster:
[image: ]

Gene 94 – reverse gene
SSC: start 67101, stop 66370; CP: yes; SCS: Both called start at 67101; ST: SS; Blast Start: matches Weher20_94 Query 1 to Subject 1 100% 1e-137; Gap: overlap of 4; LO: NA; RBS: -4.131, 1.985, 9, -4.905, no; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/ Weher20_94, MZ681520/100%/1e-137; SIF-HHPred: NKF, no matches with a probability above 90%; SIF-Syn: NKF
Notes: nothing ambiguous

Gene 95 – reverse gene
SSC: start 67277, stop 67098; CP: yes; SCS: Both called start at 67277; ST: SS; Blast Start: matches Zelda_98 Query 1 to Subject 1 100% 4e-26; Gap: overlap of 4; LO: NA; RBS: -5.198, 1.453, 9, -5.972, no; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/ Zelda_98, MK112555/100%/4e-26; SIF-HHPred: NKF, no matches with a probability above 90%; SIF-Syn: NKF
Notes: nothing ambiguous

Gene 96 – reverse gene
SSC: start 67510, stop 67274; CP: yes; SCS: Both called start at 67510; ST: SS; Blast Start: matches Zonia_99 Query 1 to Subject 1 100% 7e-42; Gap: 52; LO: no; RBS: -1.620, 3.236, 15, -3.222, yes; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/ Zonia_99 KM363597/100%/7e-42; SIF-HHPred: NKF, one match with a probability above 90%, but for a ribosomal protein and high e-value; SIF-Syn: NKF
Notes: This start doesn’t yield the longest ORF (by a lot) but the next gene would overlap considerably if starts that do yield a longer ORF were used. This start is also the most conserved in Starterator and yields the best RBS values. The gap is conserved in the cluster, too.
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For function, all data supports NKF, though there was one hit above 90% in HHPred. It was for a ribosomal protein (not in phage) and had a high e-value. I’m sticking with NKF.
[image: ]
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Gene 97 – reverse gene
SSC: start 67964, stop 67563; CP: yes; SCS: Both called start at 67964; ST: SS; Blast Start: matches Zelda_100 Query 1 to Subject 1 100% 5e-75; Gap: overlap of 1; LO: NA; RBS: -2.483, 2.806, 12, -3.319, yes; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/ Zelda_100, MK112555/100%/5e-75; SIF-HHPred: NKF, no matches with a probability above 90%; SIF-Syn: NKF
Notes: nothing ambiguous here

Gene 98 – reverse gene
SSC: start 68299, stop 67964; CP: yes; SCS: Both called start at 68299; ST: SS; Blast Start: matches Weher20_98 Query 1 to Subject 1 100% 5e-61; Gap: 457; LO: no; RBS: -2.109, 2.992, 8, -3.331, yes; F: NKF; SIF-BLAST: NKF/PhageDB BLAST/ Weher20_98, MZ681520/100%/5e-61; SIF-HHPred: NKF, no matches with a probability above 90%; SIF-Syn: NKF
Notes: I calculated the gap by subtracting the total length of the genome (68422) from the start of gene 100 (68299). There is a pretty large gap, but large gaps at the end of the genome are conserved in the cluster. 
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(1999) Cell 99: 167-177
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Polt: FEN activity on the flap RNA strand of an RNA'DNA hybrid and reverse transcriptase activity on a DNA-
primed RNA template ...Q
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1852265 HHPR X
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Find Similar Assemblies

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

Macromolecule Content

« Total Structure Weight: 46.61 kDa @
« Atom Count: 3153 @

« Modelled Residue Count: 274 @

« Deposited Residue Count 284 @

+ Unique protein chains: 1

« Unique nucleic acid chains: 2

H P Type here to search

i Display Files ~ Download Fi

for cooperative binding of Ribbon-Helix-Helix Omega repressor to direct DNA

2BNW

Structural ba
heptad repeats

PDB DOI: 10.2210/pdb2BNW/pdb NDB: PD0836

Classification: DNA-BINDING/REGULATORY PROTEIN
Organism(s): Streptococcus pyogenes, synihetic construct
Expression System: Escherichia coll BL21

Mutation(s): No @

Deposited: 2005-04-05 Released: 2006-03-15
Deposition Author(s): Weinofen, W.A., Cicek, A, Pratto, F., Alonso, J.C., Saenger, W.
WWPDB Validation €

Experimental Data Snapshot © 3D Report|| Full Report

Method: X-RAY DIFFRACTION Metric Percentile Ranks Value
Resolution: 2.45 A Riree ] S— 0 267
R-Value Free: 0260 Clashscore ME— —
R-Value Work: 0.226 Ramachandran outliers o
R-Value Observed: 0.227 Sidechain outliers — 7%
RSRZ outliers s—11.3%

This is version 1.2 of the entry. See complete history.

Structures of Omega Repressors Bound to Direct and Inverted DNA Repeats Explain
Modulation of Transcription.

Weihofen, W.
(2006) Nucleic Acids Res 34: 1450

Pubwed: 16520102 RN [ESECTIIIEE)

DOI: 10.1093/nar/gki015
Primary Citation of Related Structures:
2BNW, 2BNZ, 2CAX

Alonso,

Saenger, W.
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Global Symmetry: Cyclic - C2 @ (3D View)
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Find Similar Assemblies

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

Macromolecule Content

« Total Structure Weight: 16.01 kDa @
« Atom Count: 968 @

« Modelled Residue Count: 97 @

« Deposited Residue Count 142 @

+ Unique protein chains: 1

H P Type here to search

Experiment Sequence Genome Versions

i Display Files ~ Download Fi

Crystal structure of omega transcriptional repressor at 1.5A resolution
PDB DOI: 10.2210/pdb1IRQ/pdb

Classification: GENE REGULATION
Organism(s): Streptococcus pyogenes
Expression System: Escherichia col
Mutation(s): No @

Deposited: 2001-10-11 Released: 2001-12-12
Deposition Author(s): Murayama, K., Orth, P, De La Hoz, A B., Alonso, J.C., Saenger, W.
WWPDB Validation €

Experimental Data Snapshot © 3D Report|| Full Report

Method: X-RAY DIFFRACTION Metric Percentile Ranks Value
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R-Value Work: 0.211 Sidechain outiers I ) s—1 2%
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This is version 1.2 of the entry. See complete history.

Crystal structure of omega transcriptional repressor encoded by Streptococcus pyogenes
plasmid pSM19035 at 1.5 A resolution.

Murayama, K., Orth, P., de la Hoz, A.B., Alonso, J.
(2001) J Mol Biol 314: 789796

PubMed: 11733997 [EXEXSRTT]
DOI: 10.1006/jmbi. 20015157
Primary Citation of Related Structures:
1RQ

Saenger, W.

PubMed Abstract:
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<« C Y @ blastncbinim.nihgov/Blast.cgi e » a2 i
Apps M College of Coastal.. @ Search Committeet.. [ SEAPHAGES Reacing list
e Score Score Cover value Ident Len ETESIL -
(m] Mycobacterium phage Gyarad 120 120 100% 3e-34 100.00% 59 AGC341291
() hypothetical protein SEA_ZELDA_68 [Mycobacterium phage Zelda] Mycobacterium phage Zelda 19 19 100% 2e33 9831% 82 AZF952391
([ hypothetical protein CL79_gp067 [Mycobacterium phage Oline] Mycobacterium phage Oline 118 118 100% 6e-33 9831% 100 YP 0090143291
(O hypothetical protein TALLGRASSMM_66 [Mycobacterium phage TallGrassMM] Mycobacterium phage TallGrassMM 117 117 100% 2032 9661% 100 AER49276.1
tibbon-helix-helix DNA binding domain protein [Mycobacterium phage Kioppinator] Mycobacterium phage Kloppinator 12 112 100% 2e-30 9153% 100 QGJBTT2T1
([ hypothetical protein SEA_STRUGGLE_68 [Mycobacterium phage Struggle] Mycobacterium phage Struggle 724 724 100% T7ed5 5932% 80 AZS103431
() hypothetical protein AU153_gp66 [Mycobacterium phage Pops] Mycobacterium phage Pops 724 724 98% T7ed5 6034% 83 YP_0091900231
(0 hypothetical protein SEA_COSMOLLI16_69 [Mycobacterium phage Cosmolli16] Mycobacterium phage Cosmolli1 724 724 98% 815 6034% 83 AZS072081
tibbon-helix-helix DNA binding domain protein [Mycobacterium phage Crownjw] Mycobacterium phage Crownjul 720 720 98% feld 6034% 90 AYDE3I1
Ohn Mycobacterium phage Newman 720 720 98% fed 6034% 90 YP_0080521431
 domain protein [Mycobacterium phage UAch1] Mycobacterium phage UAch1 712 712 9% feld 5965% 59 AXHGT197.1
O otein PBI_PG1_67 [Mycobacterium phage PG1] Mycobacterium phage PG1 716 716 98% 2014 6034% 90 NP_9438451
(O hypothetical protein SEA_KAHVE_68 [Mycobacterium phage Kahve] Mycobacterium phage Kahve 716 716 98% 2e14 6034% 90 AXC354511
() hypothetical protein AVU74_gp068 [Mycobacterium phage OSmaximus] Mycobacterium phage OSmaximus 674 674 98% 1e2 5690% 98 YP_009198926.1
([ hypothetical protein 15G62_gp&6 [Mycobacterium phage CRE2] Mycobacterium phage CRB2 662 662 93% 2e12 5818% 77 YP_0099499201
() tibbon-helix-helix DNA binding domain protein [Mycobacterium phage Knocker] Mycobacterium phage Knocker 659 659 93% 3e12 5818% 83 QWYBA4081
[m] Mycobacterium phage Jolie1 589 589 98% 1e-09 5172% 66 YP_0090092611
() hypothetical protein N846_gp61 [Mycobacterium phage KayaCho] Mycobacterium phage KayaCho 589 569 98% 1e09 5172% 66 YP_0084096981
([ hypothetical protein 15G58_gp072 [Mycobacterium phage BirdsNest] Mycobacterium phage BirdsNest 585 585 76% 3e09 60.00% 91 YP_009949531.1
DNA Mycobacterium phage Saguaro 508 508 93% 3e06 4821% 88 YP_0099497271
tibbon-helix-helix DNA binding domain protein [Mycobacterium phage Thonko] Mycobacterium phage Thonko 497 497 96% 7e06 50.88% 78 YP_0099494181
tibbon-helix-helix DNA binding domain protein [Mycobacterium phage PenguinLover67] - Mycobacterium phage PenguinLover§7 481 481 98%  3e-05 4483% 83 10865851
() hypothetical protein PBI_RICH_66 [Mycobacterium phage Rich] Mycobacterium phage Rich 474 474 89% 6005 5283% 82 APQU2IS1
tibbon-helix-helix DNA binding domain protein [Mycobacterium phage Quesadila] Mycobacterium phage Quesadilla 474 474 9% 6005 4138% 80 YP_009949822.1
([ hypothetical protein N847_gp64 [Mycobacterium phage Phelemich] Mycobacterium phage Phelemich 474 474 93% T7e05 5273% 85 YP_003409890.1
() hypothetical protein AVJ28_gp67 [Mycobacterium phage Bace] Mycobacterium phage Bace 474 474 89% 8e05 5283% 94 YP_ 0091935221
(O hypothetical protein CM14_gp67 [Mycobacterium phage Acadian] Mycobacterium phage Acadian 474 474 89% 9e05 5472% 94 YP_0090134251
tibbon-helix-helix DNA binding domain protein [Mycobacterium phage Indlovu] Mycobacterium phage Indlovu 458 458 94% 2004 4286% 68 QPX621301
(O hypothetical protein SEA_VINCENZO_64 [Mycobacterium phage Vincenze] Mycobacterium phage Vincenzo 435 435 94% 0002 3571% 85 YP_009210920.1
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() hypothetical protein PBI_PG1_70 [Mycobacterium phage PG1] Mycobacterium phage PG1. 361 361 86% B8e-124 10000% 235 NP_9438481
DNA Mycobacterium phage Cannibal 360 360 86% B8e-124 10000% 231 AZFS76031
DNA Mycobacterium phage Altwerkus 360 360 86% 9e-124 9951% 235 AZF985961
(O hypothetical protein SEA_GRAND2040_68 [Mycobacterium phage Grand2040] Mycobacterium phage Grand2040 360 360 86% 1e-123 100.00% 235 AYDS11381
([ hypothetical protein TALLGRASSMM_69 [Mycobacterium phage TallGrassMM] Mycobacterium phage TallGrassMM 360 360 86% 1e-123 9951% 231 AERA92791
(O hypothetical protein THORA_69 [Mycobacterium phage Thora] Mycobacterium phage Thora 360 360 86% 2e-123 9951% 235 AEJ918441
([ hypothetical protein SEA_HOCUS_68 [Mycobacterium phage Hocus] Mycobacterium phage Hocus 358 358 86% 6e-123 9951% 235 QGHT77921
() hypothetical protein NUMBERTEN_69 [Mycobacterium phage Numberten] Mycobacterium phage Numberten 358 358 86% 7e-123 9853% 235 AHNB41841
() Rnase E [Mycobacterium phage PDRPy] Mycobacterium phage PDRPY 358 358 86% 8e-123 9951% 235 AKF12360.1
(O hypothetical protein HETAERIA_70 [Mycobacterium phage Hetaeria] Mycobacterium phage Hetaeria 358 356 86% 1e-122 9951% 232 ALA4S6801
(m] otein SEA_REDMAPLE_70 [Mycobacterium phage RedMaple] Mycobacterium phage RedMaple 357 357 86% 2e-122 9853% 235 AZS121241
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DNA Mycobacterium phage Ay 357 357 86% 2e-122 9951% 236 YP_0091912621
O Mycobacterium phage Squid 357 357 86% 2e-122 9853% 232 ALHAG1731
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Mycobacterium phage Inchworm 357 357 86% 20122 99.02% 231 QOP646221
O Mycobacterium phage Mutante 357 357 86% 20122 99.02% 231 AXC38042.1
[m] Mycobacterium phage Mulan 357 357 86% 2e-122 99.02% 231 AYB700781
Mycobacterium phage Eremos 357 357 86% 20122 99.02% 235 YP 0091911631
([ hypothetical protein SEA_EMIRIS_71 [Mycobacterium phage Emiris] Mycobacterium phage Emiris 357 357 86% 3e-122 98.04% 235 QAY028991
helix-tur-helix DNA-binding protein [Mycobacterium phage Surely] Mycobacterium phage Surely 357 357 86% 3e-122 99.02% 232 AZS105051
(O hypothetical protein SEA_PODRICK_69 [Mycobacterium phage Podrick] Mycobacterium phage Podrick 357 357 86% 3e-122 99.02% 235 AXQ64S681
() RNaseE [Mycobacterium phage Vista] Mycobacterium phage Vista 357 357 86% 3e-122 99.02% 235 YP_ 0090168581
(O hypothetical protein PBI_ZONIA_71 [Mycobacterium phage Zonia] ium phage Zonia 357 357 86% 4e-122 98.04% 235 AIM50500.1
DNA m phage JakeO 356 356 86% 4e-122 9755% 232 AZS083651
DNA Mycobacterium phage Newman 356 356 86% 5e-122 99.01% 232 YP_ 0080521451
() RNaseE [Mycobacterium phage Swish] Mycobacterium phage Swish 356 356 86% 7e-122 98.04% 233 YP_ 0091875811
DNA Mycobacterium phage Manad 356 356 86% 7e-122 98.03% 232 YP_ 0090433441 5 Feedback
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GAE  (Ghd &3 show | 25 ¢ Entries Search:
7195285 HHPR X
185265 HHPR X Aligned ,  Target
Nr Hit Name Probability ~ Evalue = Score © ss  cols Length
155331 HHPR X
P —— Q' 20KA Stage IIl sporulation protein D; SpolllD, 9833 00000055 65 73 50 9
NMR solution structure, DNA binding,
5281380 HHPR X Bacillus subtilis, Transcription factor,
B GOR €3 2 PFI124211  ;DUF2774; Protein of unknown function 9819 0000009 5954 54 3 64
5063107 HHPR X Rz
823300 HHPR X 3 PFOSS2214  ;DUFI804; Protein of unknown function  97.88 00022 5398 148 128 163
(DUF1804)
1895145 HHPR X
Page10f2 4 7006 Small Terminase subunit; viral genome ~ 97.86 0.001 5577 124 13 157
- packaging motor, small terminase,
Pseudomonas phage PaP3, DNA
BINDING PROTEIN, VIR
5 PF0S34414  ;DUF746; Domain of Unknown Function  97.53 oo00s3 482 51 40 62
(DUF746)
6  PFI065412  ;DUF2481; Protein of unknown function  97.49 0005 5648 5 il 126
(DUF2481)
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Initiative, Midwest Center for Structural
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NMR solution structure of a transcription factor SpolllD in complex with DNA
PDB DOI: 10.2210/pdb2L0K/pdb

Classification: TRANSCRIPTION

Organism(s): Bacillus sublilis

Expression System: Escherichia col
Mutation(s): No @

Deposited: 2010-07-08 Released: 2011-08-17
Deposition Author(s): Chen, B., Himes, P., Lu, Z., Liu, A., Yan, H., Kroos, L.
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Macromolecule Content This is version 1.0 of the entry. See complete history.

« Total Structure Weight: 10.83 kDa @
« Atom Count: 760 @

« Modelled Residue Count: 93 @ Literature
« Deposited Residue Count: 93 @ =
+ Unique protein chains: 1

Novel Mode of DNA Bi

Chen, B., Himes, P. Liu, Y., Zhang,

g by Bacterial Transcription Factor SpolllD

Y. Lu,Z. Liu,A. Yan, H. Kroos, L.

To be published.

Macromolecules

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

; 20PM
H O Type here to search @ 51°F Mostly D) ooy BB




image112.png
B wMyrortal X | @ Meil-Holyl X | @ TheAcinabe X | @ TheActinobe X | @ BLASTSearch X | @ BLASTSearch X | @ TheActinob X | @ Genemarkse! X | @) Hipred|Bio X @ Phamerstor X [ SEAPHAGES X | [ The Basicsv X | v = x

<« C (Y & phameratororg/phages e » a2 i
Reacing list

Apps B College of Coastal.. @ Search Committeet.. [ SEAPHAGES

Actino_Draft GenomeMaps  Holly Nance Sign Out

S—— weay Ol B LN I I s L oY UN/ 4
= g 8 g g g 8 S 3 AL ¢ E ) g
I H T % st s gg YO T
H £ I s E 5 = &
Dati_Draft (B1) £ | _ | RO )
- : - \ = \
8 == ey o B wmen) o 8 o ommem @ g ~ X
== — —— g & = =
—_— - Mol
= H i8¢ H

9

\
[ E<Il 50 ] [51 T 52 ] Bl 54 | 55 | 56 1 57 T 58 T B T B
Im e i 11 Lot e o
e =  HRE; EE:EE
= g = g § g § B8 B8 & g 5
= R s ars - s i (NS RN U4 2% 9. s &
g — — = g = g F £58 R BB ST R 8 Y § ALEN g
g g g g8 E58 T 878 g s L& v’
g g T £ 8<8 3 § 8 ]
H i AT FF
Weher20 (81) A R X £ £ X
/ g AN
——— - woy o s 5 \ ¥
I ] i

56T 57 58
LULL LI T LTI L]

_ 126 o) [P - — = N e 1 \) o00057)
g - — = — g == e-value: 0.000e+0 g g 5 B9g [B1g g B \
o § ONAprimsseinslcase — DN potymerase | — e TIT117932 (98%) N I NN ég a8 4Lz N -
— - g E g7 ¢ ESE 8T8 & Yl ET 8 X
g o e 5 2 g & 2 3 g 3 =3 A B
. : g iof [ A A <
Windsor (B1) el bl DNA Binding domainproien & 5 B - — y
ot Y W e . X
I X

w207 mxm 6ix DNA bincing dofai protein

T
H P Type here to search " 3012022




image113.png
B Myrortal X | @ Meil-Folyl x | B Phami3222% X | @ TheActinobe X | @ BLASTSearch X | @ BLASTSearch X | @ TheActinob: X @ Genemarkse X () Hipred|Bio. X | © Phemerstor x | [ SeapHaGes x | [ TheBesicsi x | + Vo= x
C Y @ File | vfolderst.ccga.edu/users$/hnance/My%20Documents/SEA%20PHAGES/Course%20material/Dati/Genemark.self. Dati.pdf Qe f* B a2
1 Apps b College of Coastal.. @ Search Committeet. SEA PHAGES Reading list

Genemarkself.Dati.pdf

1.0

2
8
g
H
2
5<
(2}
©
8
o

" 2 ‘ oM
£ Type here to search i Y @ ainoftandon A T 0 2o B





image114.png
B Myoral X | @ Mail-Holy X | @ TheAdino X & NCBIBast X @ TheActinol X | @ BLASTSesr X | @ TheAcino' X | @ Genemark: X | @ HHpred|8 X |~ RCSBPDE X | @ Phamerator X | [ SEAPHAG X | @ Stuctural= X voo- x
<« C Y @ blastncbinim.nihgov/Blast.cgi e » a2 i
B College of Constal.. @ Search Committeet.. [ SEAPHAGES Reacing list
| L 1 -
Sequences producing significant alignments Download Select columns ¥ Show | 100V | @
[ select all 3 sequences sefected GenPept  Graphics  Distance tree of results ~ Multiple alignment MSA Viewer
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HNH endonuclease [Mycobacterium phage Freya] Mycobacterium phage Freya 329 329 93% 26112 100.00% 201 QWYB29211
(O hypothetical protein AVV57_gp74 [Mycobacterium phage Phipps] Mycobacterium phage Phipps 329 329 93% 2e-12 100.00% 201 YP 0092118721
(O hypothetical protein SEA_VERITAS_74 [Mycobacterium phage Veritas] Mycobacterium phage Veritas 328 328 93% 9e-112 99.47% 201 AZS109751
(O hypothetical protein NUMBERTEN_74 [Mycobacterium phage Numberten] Mycobacterium phage Numberten 327 327 93% 20111 99.47% 201 AHNB41891
([ hypothetical protein SEA_CANNIBAL_76 [Mycobacterium phage Cannibal] ium phage Cannibal 327 327 93% 2011 98.94% 201 AZFO7607.1
([ hypothetical protein SEA_FRINGE_79 [Mycobacterium phage Fringe] 02 327 327 93% 2e1M 98.94% 201 AZS078261
([ hypothetical protein SEA_STRUGGLE_75 [Mycobacterium phage Struggle] Mycobacterium phage Struggle 326 326 93% 311l 98.94% 201 AZS103501
(O hypothetical protein SEA_PINKMAN_75 [Mycobacterium phage Pinkman] Mycobacterium phage Pinkman 326 326 93% Seltl 98.94% 201 A0Q293301
(O hypothetical protein HL05_gp074 [Mycobacterium phage Manad] Mycobacterium phage Manad 325 325 93% Sedll 99.47% 201 YP_009043349.1
() hypothetical protein UNCLEHOWIE_72 [Mycobacterium phage UncleHowie] Mycobacterium phage UncleHowie 325 325 93% Tedll 98.40% 201 YP_009168252.1
([ hypothetical protein PBI_YOSHAND_76 [Mycobacterium phage Yoshand] Mycobacterium phage Yoshand 322 322 93% 1e-109 99.47% 200 AEK10466.1
() hypothetical protein SEA_CARTHAGE_75 [Mycobacterium phage Carthage] Mycobacterium phage Carthage 321 321 93% 20109 97.87% 201 QBI9E3AT1
([ hypothetical protein SEA_KATNISS_77 [Mycobacterium phage Katniss] Mycobacterium phage Katniss 321 321 93% 4e-109 98.94% 200 QZD9BASA1
protein [Mycobacterium phage Prann] Mycobacterium phage Prann 320 320 93% 5e-109 98.94% 200 APD21117.1
protein [Mycobacterium phage Swish] Mycobacterium phage Swish 320 320 93% 50109 98.94% 200 YP_009187586.1
() hypothetical protein SEA_HORCHATA_72 [Mycobacterium phage Horchata] Mycobacterium phage Horchata 320 320 93% 8e109 97.34% 201 ATNBI3I61
([ hypothetical protein PBI_PG1_75 [Mycobacterium phage PG1] Mycobacterium phage PG1 318 318 93% 4e-108 98.40% 200 NP_9438531
() hypothetical protein PBI_EMPTEE_74 [Mycobacterium phage EmpTee] Mycobacterium phage EmpTee 318 318 93% 4e-108 98.40% 200 AID590731
(O hypothetical protein SEA_SCHADENFREUDE_T5 [Mycobacterium phage Schade... Mycobacterium phage Schadenfreude 37 37 93% 1e-107 97.87% 197 AYQ9ETS0A
O 37 317 93% 1e-107 97.87% 200 QGJST6931
(O hypothetical protein SEA_GARETH_75 [Mycobacterium phage Gareth] Mycobacterium phage Gareth 37 317 93% 20107 97.87% 200 AXC37596.1
() hypothetical protein M046_gp73 [Mycobacterium phage Newman] Mycobacterium phage Newman 316 316 93% 2e-107 97.87% 200 YP_008052150.1
(O hypothetical protein VISTA_74 [Mycobacterium phage Vista] Mycobacterium phage Vista 316 316 93% 4e-107 97.34% 200 YP_009016863.1
() hypothetical protein KLUCKY33_73 [Mycobacterium phage KLucky39] 316 316 93% 4e-107 97.34% 200 AEJ952591
([ hypothetical protein VORTEX_74 [Mycobacterium phage Vortex] Mycobacterium phage Vortex 316 316 93% 4e-107 97.34% 200 YP_009198748.1
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6184573 HHPR X
Aligned | Target
644713 HHPR X Nr Hit Name Probability ~  Ewvalue ~ Score s  cols Length
24226 HHPR X ) §
1 eniE RNA polymerase sigma-H factor; Sigma ~~ 97.89 000062 5304 109 54 193
7577S HHRR X factor, TRANSCRIPTION; 1.96A
{Pseudomonas aeruginosa (strain ATCC
6292102 HHPR X 15692 / DSM 22644
7195285 HHPR X .
2 201ZA RpOE, ECF SIgE; ECF sigma factor, anti- 9788 o2z ss32 9 57 8
1852265 HHPR X sigma factor, cupin fold, Zinc binding
transcription factor, TRANSCRIPTION;
155331 HHPR X 244
198884 HHPR X
3 eDVCF ECF RNA polymerase sigma factor Sigl; 97.88 00003 5395 92 65 77
Page 10f3 Mycobacterium tuberculosis, RNA
& polymerase, ECF sigma factor,
TRANSFERASE, TRANSFE
4 aoFA RNA POLYMERASE SIGMA FACTOR CNRH; 97,85 000044 5376 94 88 191
TRANSCRIPTION, ECF-TYPE SIGMA,
ANTISIGMA; HET: SO4; 1.75A
{CUPRIAVIDUS METALLIDURANS C
5 PFI124211 ;DUF2774; Protein of unknown function  97.83 000013 4983 54 37 64
(DUF2774)
6 10R7A RNA polymerase sigma-E factor; 97.82 ooz 5287 95 83 194
regulation, DNA-BINDING,
TRANSMEMBRANE, TRANSCRIPTION; 2.04
{Escherichia coli} SCOP: 1.1
7 diorzal 2.4.13.2 (A'120-187) Sigma factor (RpoE) 9773 0.0011 349 87 60 68
{Escherichia coli [Taxid: 5621}
8 sWuRB ECF RNA polymerase sigma factor Sigw; 9771 000e  s0s1 102 88 87
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e i Name Score See Covr value ot Len Acsoson
hypothetical protein PBI_SOTO_74 [Mycobacterium phage Soto] Mycobacterium phage Soto 141 141 100% 342 10000% 69 YP_0091008831
otein CL95_gp077 [Mycobacterium phage JacAttac] Mycobacterium phage JacAtiac 140 140 100% Ge-d2 9855% 69 YP_0090183901
hypothetical protein FANG_78 [Mycobacterium phage Fang] Mycobacterium phage Fang 140 140 100% fe-d1 9855% 69 ADA83%031
hypothetical protein AU153_gp75 [Mycobacterium phage Pops] Mycobacterium phage Pops 140 140 100% fed1 9855% 69 YP_0091900321
hypothetical protein M046_gp75 [Mycobacterium phage Newman] Mycobacterium phage Newman 139 139 100% 2e41 9855% 69 YP 0080521521
hypothetical protein PBI_PG1_7 [Mycobacterium phage PG1] cobacterium phage PG1 139 139 100% 2e41 97.10% 69 NP 9438551
hypothetical protein SEA_SPARTAN300_76 [Mycobacterium phage Spartan300]  Mycobacterium phage Spartan300 139 139 98%  3e-41 100.00% 68 AZF956801
hypothetical protein SEA_HIGHSTUMP_78 [Mycobacterium phage HighStump] Mycobacterium phage HighStump 139 139 100% ded1 9710% 69 AVD999191
9077 [Mycobacterium phage Orion] Mycobacterium phage Orion 138 138 98% Ge-dl 9853% 68 YP 6551731
translation initiation! elongation factor [Mycobacterium phage Prann] Mycobacterium phage Prann 138 138 100% 7ed1 97.10% 69 APD211191
hypothetical protein AU159_gp075 [Mycobacterium phage Colberl] Mycobacterium phage Colbert 138 138 100% 7ed1 97.10% 69 YP_0091910691
hypothetical protein PBI_SUFFOLK_74 [Mycobacterium phage Suffolk] Mycobacterium phage Suffolk 137 137 100% Bed1 97.10% 69 YP_0090057211
hypothetical protein CL79_gp076 [Mycobacterium phage Oline] Mycobacterium phage Oline 137 137 100% 9ed1 97.10% 69 YP_0090143381
hypothetical protein SEA_LULUMAE_74 [Mycobacterium phage Lulumae] Mycobacterium phage Lulumae 137 137 100% 1ed0 9710% 69 ASZ734371
hypothetical protein SEA_CARTHAGE_77 [Mycobacterium phage Carthage] Mycobacterium phage Carthage 137 137 100% 1ed0 9565% 69 QBI9E3L91
hypothetical protein SEA_DERPP_77 [Mycobacterium phage Derpp] Mycobacterium phage Derpp 137 137 100% 2e40 9565% 69 A0Q286381
hypothetical protein SEA_CAML_77 [Mycobacterium phage CamL] cobacterium phage CamL 137 137 100% 2e40 9710% 69 AZS069531
Mycobacterium phage OliverWakter 137 137 98% 2040 9853% 68 AVJS09371
Mycobacterium phage Horchata 136 136 100% 3ed0 97.18% 71 ATNG93181
Mycobacterium phage Omniscient 136 136 98% 3ed0 97.06% 68 AZS093421
hypothetical protein PIPSQUEAK_74 [Mycobacterium phage Pipsqueak] Mycobacterium phage Pipsqueak 136 136 100% de-d0 9565% 69 AJDS23041
hypothetical protein SEA_CHILDISH_77 [Mycobacterium phage Childish] Mycobacterium phage Chidish 135 135 98% T7edD 9706% 68 AXC357191
hypothetical protein SEA_MARU_T7 [Mycobacterium phage Maru] Mycobacterium phage Maru 133 133 98% 439 9559% 68 QNO129981
hypothetical protein KLUCKY39_75 [Mycobacterium phage KLucky39] Mycobacterium phage Klucky39 133 133 100% 5e-39 97.10% 68 AEJ952611
hypothetical protein KNT94_gp68 [Mycobacterium phage KingTut] Mycobacterium phage KingTut 133 133 100% 5e39 9571% 70 YP_0100965611
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Hitlist
o B 6 show | 25 s Entries Search
43900 HHPR X
Aligned | Target
4853 HHPR X Nr Hit Name Probability ~ Evalue ~ Score | S5 cols Length
GBS GOE3 £3 @ swxe Elongation factor P; glycosyltransferase, 9463 015 026 33 38 70
GEmE  EEm R GT-8, EF-P, rhamnosylation, translation
elongation, dTDP-rhamnose,
22223 HHPR X TRANSFERASE
EB GRS €3 2 dibkbat b.34.5.2 (A:4-74) Eukaryotic initiation 95 039 874 36 39 7
EEm EE R translation factor Sa (eIF5a) {Pyrobaculum
aerophilum [Taxad: 13773]}
710585 HHPR X
3 PROS207.15  ;EFPN; Elongation factor P (EF-P)KOW- 9321 024 660 22 32 8
1852265 HHPR X
like domain
Page 10f3
M 4 ditreal 345.0 (A:3-65) automated matches 93.16 043 2776 33 38 63
{Coxiella burnetii [TaxId: 777]}
s d3aszh1 b345.0 (B:3-65) automated matches 93.07 051 769 35 3 63
{Escherichia coli [Taxid: 5621}
6 REA Elongation factor P; Protein synthesis, 92.98 035 27 32 3 191
TRANSLATION; HET: MSE; 2.899A {Coxiella
burnetii} SCOP: b.40.4.0, b.34.5.0
7 essZA Elongation factor P; Elongation Factor P, 9275 043 208 33 38 87
TRANSLATION; HET: ACT; 2.2
{Corynebacterium glutamicum}
&  diuebal  b3452(A1-63) Elongation factor P N- 9252 072 65¢ 35 3 63
terminal domain {Thermus thermophilus
HE8 [Taxid: 300852]}
9 dixsoal b:34:5.2 (:19-86) Eukaryotic initiation 9205 028 288 16 28 68

translation factor 52 (IF5a) {Leishmania
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Description Sclent Score Score Cover value Ident Len  Accession
otein PBI_PG1_79 [Mycobacterium phage PG1] Mycobacterium pha 493 493 100% 3e06 100.00% 47 NP_9438571
hypothetical protein PBI_HARVEY_76 [Mycobacterium phage Harvey] Mycobacterium phage Harvey 489 489 100% 406 97.87% 47 AEK088281
hypothetical protein M046_gp77 [Mycobacterium phage Newman] Mycobacterium phage Newman 462 462 100% 5e05 97.87% 47 YP_008052154.1
hypothetical protein HLO5_gp078 [Mycobacterium phage Manad] Mycobacterium phage Manad 462 462 100% 5e05 9574% 47 YP_0090433531
hypothetical protein SEA_BEAGLEBOX_76 [Mycobacterium phage Beaglebox] Mycobacterium phage Beaglebox 454 454 100% 905 9574% 47 QGH784961
‘hypothetical protein AU153_gp77 [Mycobacterium phage Pops] Mycobacterium phage Pops 439 439 100% 4e-04 9574% 47 YP_009190034.1
hypothetical protein SEA_CHARUEGBROWN_77 [Mycobacterium phage CharlieGB... Mycobacterium phage CharlieGBrown  43.1 431 100% 9e-04 9574% 47 A0Q28838.1
hypothetical protein SEA_TRYPQ_80 [Mycobacterium phage Trypo] Mycobacterium phage Trypo 412 412 100% 0005 7917% 48 AVO21289.1
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236960 HHPR X Aligned | Target
Nr Hit Name Probability ~  Evalue = Score © S5 cols Length
44128 HHPR X
43900 HHPR X @ ' PFI248211 ;DUF3701; Phage integrase protein 9292 048 2929 34 25 %2
Ta4E93 HHPR X
2 d2fmpaz  a60.12.1(A92-148) DNApolymerase beta  88.02 23 251 28 2 57
Gizegs HAPR X {Human (Homo sapiens) [Tax1d: 96061}
CEHB  (OE3 £3 3 dizgebt 26031 (8:245-311) Cterminal domainof ~ 87.61 21 225 25 2 67
T O O RNA polymerase alpha subunit {Bacillus
subtilis [Taxid: 1423]}
77715 HHPR X
4 daizda2 260.12.0 (A231-289) automated matches  87.06 26 2020 27 2 59
GEElm  GOES £3 {Human (Homo sapiens) [Tax1d: 96061}
Page 10f3
& 3mAB A uncharacterized protein; NYSGXRC, PSL2, 8539 31 042 27 20 E
STRUCTURAL GENOMICS, PROTEIN
STRUCTURE INITIATIVE, NEW YORK SGX
RESEARCH CENTER
6 d2bcga2 260121 (A:329-385) DNA polymerase EEED 22 27 26 2 57
lambda {Human (Homo sapiens) [TaxId:
96061}
7 d3kdga 2.603.1 (&) automated matches 8075 5 29 26 20 8
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8  didoga.  603.1 (&) Cterminal domain of RNA 7935 85 1965 27 20 69
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thermophilus [Taxid: 2741}
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{Mouse (Mus musculus) [Taxid: 10090}
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HNH endonuclease [Mycobacterium phage PhatCats2014] Mycobacterium phage PhatCats2014 186 186 70% 5e58 100.00% 127 ANT41948.1

HNH endonuclease [Mycobacterium phage PhrankReynolds] Mycobacterium phage PhrankReynolds 185 185 70% 758 100.00% 127 AWNOS6651

HNH endonuclease [Mycobacterium phage Apizium] Mycobacterium phage Apizium 184 184 70% 1e57 98.88% 106 YP_ 0091912761

HNH endonuclease domain protein [Mycobacterium phage Murdoc] Mycobacterium phage Murdoc 183 183 70% G657 98.88% 127 AEQ940131

hypothetical protein PBI_PG1_83 [Mycobacterium phage PG1] Mycobacterium phage PG1 183 183 70% G6e57 98.88% 127 NP_9438611

HNH endonuclease [Mycobacterium phage Pops] Mycobacterium phage Pops 182 182 70% 9e57 9775% 127 YP_009190039.1

HNH endonuclease [Mycobacterium phage Mesh1] Mycobacterium phage Mesh1 182 182 70% 2e56 97.75% 127 AYDS67301

HNH endonuclease [Mycobacterium phage DuchessDung] Mycobacterium phage DuchessDung 182 182 70% 2056 97.75% 127 AVRIET704

HNH endonuclease [Mycobacterium phage Doddsville] Mycobacterium phage Doddsville 181 181 70% 2056 97.75% 127 AXC364281

Mycobacterium phage Sigman 181 181 70% 356 9775% 127 AJA438451

hypothetical protein VISTA_83 [Mycobacterium phage Vista] Mycobacterium phage Vista 180 180 67% 456 100.00% 100 YP_0090168721

HNH endonuclease [Mycobacterium phage Suffolk] Mycobacterium phage Suffolk 180 180 70% 7e56 9663% 127 YP_0090057281

hypothetical protein PBI_HERTUBISE_84 [Mycobacterium phage Hertubise] ~ Mycobacterium phage Hertubise 180 180 70% 1e55 96.63% 127 AEK0S077A

HNH endonuclease [Mycobacterium phage Newman] Mycobacterium phage Newman 180 180 70% 1e55 96.63% 127 YP_008052159.1

HNH endonuclease [Mycobacterium phage HighStump] Mycobacterium phage HighStump 179 179 67% 1e55 98.84% 100 AVD9SS261

HNH endonuclease [Mycobacterium phage PDRPY] Mycobacterium phage PDRPv 78 178 67% 2055 98.84% 100 AKF123741

HNH endonuclease [Mycobacterium phage Valjean] Mycobacterium phage Valjean 178 178 67% 2e55 98.84% 100 AZS108841

HNH endonuclease [Mycobacterium phage Chunky] Mycobacterium phage Chunky 179 179 70% 2e55 9551% 127 AVJA944B1

HNH endonuclease [Mycobacterium phage Manad] Mycobacterium phage Manad 178 178 67% 2e55 98.84% 100 YP_0090433581

putative HNH protein [Mycobacterium phage Gyarad] Mycobacterium phage Gyarad 178 178 67% 2e-55 9884% 100 AGC341451

hypothetical protein PBI_YOSHAND_85 [Mycobacterium phage Yoshand] Mycobacterium phage Yoshand 7T AT 67%  3e55 98.84% 100 AEK104751

hypothetical protein CL79_gp083 [Mycobacterium phage Oling] Mycobacterium phage Oline 177 177 67% 7e55 9767% 100 YP_009014345 1 =l Feedback
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hypothetical protein PBI_PG1_90 [Mycobacterium phage PG1] Mycobacterium phage PG1 206 206 100% 4e67 100.00% 100 NP_9438681
hypothetical protein SEA_SQUID_91 [Mycobacterium phage Squid] Mycobacterium phage Sg 204 204 100% 2066 99.00% 100 ALH46195.1
hypothetical protein PBI_SUFFOLK_88 [Mycobacterium phage Suffolk] Mycobacterium phage Sufiolk 204 204 100% 3e66 99.00% 100 YP_0090057351
hypothetical protein SEA_VATICAMEQS._89 [Mycobacterium phage Vaticameos] Mycobacterium phage Vaticameos 204 204 100% 4e66 99.00% 100 AXH6S707.1
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hypothetical protein AVU74_gp093 [Mycobacterium phage OSmaximus] Mycobacterium phage OSmaximus 200 200 100% 1e64 97.00% 100 YP_0091989511
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hypothetical protein SEA_TELESWORLD_90 [Mycobacterium phage Telesworld] Mycobacterium phage Telesworld 173 173 100% 5e-54 9200% 100 QUD512381
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Functions present in (almost) all phage genomes
Phages have some basic parts in common--here's a cheat-sheet to see if you found them all.

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

Functions below are ranked from 1-3.

1 - MUST be present in your annotation
2 - FOUND in most but not all genomes
3 - MAY or MAY NOT BE identifiable

All tailed phages

Terminase: the motor that packages DNA. Each genome should have at least one, but not more than two terminase genes. If you have two, one should be the large sub-unit and
one should be the small sub-unit. You should at a minimum be able to identify one terminase in your genome. Occasionally, the terminase will be split into multiple genes with
introns but this is uncommon and should be carefully verified before more than one large terminase is added to an annotation.

Rank: 1

HNH endonuclease (terminase-associated): Frequently, there is an HNH endonuclease that is either the first gene in the genome, the last gene in the genome, or otherwise
adjacent to the terminase. Kala et al demonstrated that this particular HNH is associated with terminase, and is part of the DNA packaging motor. Often, it is not predicted by the
Glimmer and GeneMark programs, and therefore must be identified using HHPred and/or BLAST to explore ORFs that are in the right location in the genome. (Kala et al Proc Natl
Acad Sci U S A. 2014 Apr 22;111(16):6022-7. doi: 10.1073/pnas.1320952111. Epub 2014 Apr 7.)

Rank: 2
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Queuine tRNA-ribosyltransferase

From Wikipedia, the free encyclopedia

In enzymology, a queuine tRNA-ribosyltransferase (EC 2.4.2.29%) is an enzyme that catalyzes the chemical reaction

[RNA}-guanine + queuine = [IRNA}-queine + guanine

Thus, the two substrates of this enzyme are tRNA-guanine and queuine, whereas its two products are [tRNAJ-queuine and guanine. EChno.

“This enzyme belongs to the family of glycosyliransrerases, specifically the pentosylransferases. The systematic name of this enzyme class is [tRNAJ-guanine:queuine tRNA-D-ribosyltransferase. Other names in common | CAS 1o

use include tRNA-guanine transglycosylase, guanine insertion enzyme, tRNA transglycosylase. Q-insertase. queuine transfer ribonucleate ribosyltransferase, transfer ribonucleate glycosyltransferase, tRNA

guanine transglycosidase guanine, queuine-tRNA transglycosylase, and tRNA-guanine:queuine tRNA-D-ribosyltransferase. IntEnz
BRENDA
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AS ofate 2007, 36 Structures have been Solved for this class of enzymes, with PDS accession codes 1EFZ9, 1ENUS, 1F3EE, 11G8, 11176, 1IT8S, 1128, 1K4GES, 1K4HE, N2V, 10ZM, 10708, 1POBE, 1PODS, | Lol

1POE®, 1PUDE, 1PXGE, 1Q2RE, 1025, 1Q4WE, 1063, 165, 10661, 1RSYE, 15387, 1539, 1WKDH, 1WKE®, 1WKF, 1Y5VE, 1YSWE, 1Y5XE, 2ASHE, 28BF, 2QII 2, and 20ZRE. —
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tail assembly chaperone [Mycobacterium phage PG1] Mycobacterium phage PG1 283 283 100% 3e96 100.00% 140 NP_9438031
tail assembly chaperone [Mycobacterium phage Suffolk] Mycobacterium phage Suffolk 282 282 100% 7e95 99.29% 140 YP_009005672.1
tail assembly chaperone [Mycobacterium phage Robyn] Mycobacterium phage Robyn 282 282 100% 1e95 99.29% 140 QBISYS6A1
tail assembly chaperone [Mycobacterium phage LeeLof] Mycobacterium phage Leel ot 281 281 100% 1e95 99.29% 140 AVJA99811
tail assembly chaperone [Mycobacterium phage Apizium] Mycobacterium phage Apizium 279 279 100% 1e94 97.86% 140 YP_009191217.1
tail assembly chaperone [Mycobacterium phage Keitherie] Mycobacterium phage Keitherie 278 278 100% 3e94 97.86% 140 AZF966%01
tail assembly chaperone [Mycobacterium phage Kailash] Mycobacterium phage Kailash 27 277 100% 1e93 97.14% 140 ATNB9640A
tail assembly chaperone [Mycobacterium phage PenguinLover67] Mycobacterium phage PenguinL over67 21 21 9% 1e71 7926% 144 UJQS659.1
tail assembly chaperone [Mycobacterium phage Saguaro] Mycobacterium phage Saguaro 220 220 96% 3e71 7926% 138 YP_009949689 1
Mycobacterium phage KayaCho 219 219 96% 8e71 8148% 137 YP_0084096581
Mycobacterium phage CRB2 216 216 9% 9e70 7852% 144 YP_0099498811
Mycobacterium phage 39HC 216 216 9% 1e69 80.00% 137 YP_0090095781
Mycobacterium phage Quesadila 216 216 97% 1e69 7574% 145 YP_0099497821
Mycobacterium phage Joliel 214 214 96% 9e69 79.26% 137 YP_0090092211
hypothetical protein PBI_INDLOVU_23 [Mycobacterium phage Indlovu] Mycobacterium phage Indiovu 212 212 95% 6068 77.44% 138 QPX621381
hypothetical protein I5G58_gp028 [Mycobacterium phage BirdsNes(] Mycobacterium phage BirdsNest 209 209 97% 4e67 7426% 138 YP_0099494871
Mycobacterium phage Imvubu 209 209 97% 6e67 7426% 138 YP_009949969 1
Frankiaceae bacterium 209 209 96% 9e67 7481% 143 MBV9ETITA01
Mycobacterium phage Chah 205 205 70% 8e66 98.99% 99 ACI127461
Mycobacterium phage Knocker 197 197 97% 3e62 69.85% 139 QWYBA3E91
Mycobacterium phage JAMal 197 197 95%  de62 7293% 137 YP_009004572.1
Mycobacterium phage Nigel 196 196 95%  7e-62 7218% 137 YP_002003860.1 [S Eeedback
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hypothetical protein SEA_LUCKYMARJIE_25 [Mycobacterium phage LuckyMarjie] Mycobacterium phage LuckyMarji 367 367 99% 7e-128 98.92% 186 AZF96360.1

hypothetical protein SEA_IRIDOCLYSIS_26 [Mycobacterium phage Iridoclysis] 367 367 100% 8e-128 98.40% 187 AOT234981
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‘hypothetical protein MURDOC_26 [Mycobacterium phage Murdoc] Mycobacterium phage Murdoc 372 372 100% 6e-130 100.00% 187 AEQ939681
9026 [Mycobacterium phage ShiVal] Mycobacterium phage ShiVal 370 370 100% 4e-129 99.47% 187 YP_009189264.1
hypothetical protein PBI_PG1_26 [Mycobacterium phage PG1] Mycobacterium phage PG1 370 370 100% 4e-129 99.47% 187 NP_9438041
hypothetical protein SEA_KAILASH_26 [Mycobacterium phage Kailash] Mycobacterium phage Kailash 369 369 100% 9e-129 98.40% 187 ATNBI6A11
hypothetical protein M046_gp26 [Mycobacterium phage Newman] Mycobacterium phage Newman 369 369 99% 1e-128 99.46% 186 YP_008052103.1
hypothetical protein SEA_KEITHERIE_26 [Mycobacterium phage Keitherie] Mycobacterium phage Keitherie 369 369 100% 1e-128 98.40% 187 AZF966911
hypothetical protein PBI_PHAMISHED_26 [Mycobacterium phage Phamished]  Mycobacterium phage Phamished 369 369 100% 1e-128 98.93% 187 AKOB23021
hypothetical protein SEA_UACH1_26 [Mycobacterium phage UAch1] Mycobacterium phage UAch1 369 369 100% 20128 98.93% 187 AXHGTI211
‘hypothetical protein AU0S8_gp025 [Mycobacterium phage Apizium] Mycobacterium phage Apizium 369 369 100% 20128 98.40% 187 YP 0091912181
hypothetical protein PBI_SUFFOLK_26 [Mycobacterium phage Suffolk] Mycobacterium phage Suffolk 368 368 100% 20128 98.93% 187 YP_009005673.1
hypothetical protein UNCLEHOWIE_26 [Mycobacterium phage UncleHowie] ~ Mycobacterium phage UncleHoui 368 368 100% 20128 98.93% 187 YP_009168206.1
hypothetical protein HLO5_gp025 [Mycobacterium phage Manad] Mycobacterium phage Manad 368 368 99% 20128 98.92% 186 YP_009043300.1
hypothetical protein SEA_KAHVE_25 [Mycobacterium phage Kahve] Mycobacterium phage Kahve 368 368 100% 4e-128 98.93% 187 AXC35408.1
hypothetical protein SEA_TOMBOMBADIL_26 [Mycobacterium phage TomBomb... Mycobacterium phage TomBombadil 367 367 99% 6e-128 93.92% 186 AZS10726.1
hypothetical protein PUHLTONIO_26 [Mycobacterium phage Puhltonio] Mycobacterium phage Puhito 367 367 100% 6e-128 98.40% 187 ACUA18631
hypothetical protein CL79_gp025 [Mycobacterium phage Oling] Mycobacterium phage Oline 366 366 100% 26127 97.33% 187 YP_009014287.1
hypothetical protein SEA_HELD_26 [Mycobacterium phage Held] Mycobacterium phage Held 365 365 100% 3e-127 98.40% 187 AOZ641631
Mycobacterium phage Vivaldi 365 365 99% 4e-127 98.39% 186 AIM502581
hypothetical protein SEA_REDMAPLE_25 [Mycobacterium phage RedMaple]  Mycobacterium phage RedMaple 365 365 99% 4e-127 9839% 186 AZS12079.1
hypothetical protein PBI_SWISH_26 [Mycobacterium phage Swish] Mycobacterium phage S 363 363 100% 20126 97.33% 187 YP_009187536.1 [= Feedback
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Mycobacterium phage Inchworm 970 970 100% 00 100.00% 477 QOP64580.1
Mycobacterium phage Emiris 969 969 100% 00 9979% 477 QAY028571
Mycobacterium phage OliverWatter 969 969 100% 0.0 99.58% 477 AVJ508811
Mycobacterium phage Manad 969 969 100% 00 99.58% 477 YP 0090433031
Mycobacterium phage Dingo 968 968 100% 00 99.37% 477 ATNSS7401
Mycobacterium phage Oline 968 968 100% 00  99.37% 477 YP_0090142901
Mycobacterium phage PinheadLarry 968 968 100% 0.0 99.58% 477 AXH692651
Mycobacterium phage JakeO 968 968 100% 00 9958% 477 AZS083231
Mycobacterium phage Prann 967 967 100% 00 99.16% 477 APD210721
Mycobacterium phage Roliet 967 967 100% 00 9937% 477 AZS124651
Mycobacterium phage ChestO 967 967 100% 00  99.16% 477 AWN022621
Mycobacterium phage PG1 966 966 100% 0.0 99.37% 477 NP_9438071
Mycobacterium phage Mecca 966 966 100% 00  99.37% 477 AZS089111
Mycobacterium phage Vivaldi 966 966 100% 00  99.16% 477 AIM502611
Mycobacterium phage PDRPxv 966 966 100% 0.0  99.16% 477 AKF12427.1
Mycobacterium phage Legolas 965 965 100% 00 99.16% 477 AZS085851
Mycobacterium phage Soto 965 965 100% 00  99.16% 477 YP_0091008381
Mycobacterium phage OSmaximus 965 965 100% 00 98.74% 477 YP_0091988871
Mycobacterium phage Chaslin 965 965 100% 0.0 99.37% 477 QUD51077.0
Mycobacterium phage ThreeOh3D2 964 964 100% 0.0 99.16% 477 AERA91411
Mycobacterium phage Serpentine 964 964 100% 00  99.16% 477 AGC337831
Mycobacterium phage Apizium 963 963 100% 00 98.95% 477 YP 0091912211
Mycobacterium phage Knocker 648 643 99% 00 6429% 477 QY8371
Mycobacterium phage Saguaro 638 638 99% 00 6429% 477 YP_009949692 1
Mycobacterium phage BirdsNest 637 637 99% 00 6366% 477 YP_009949490 1 =] Feedback
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hypothetical protein PBI_PG1_30 [Mycobacterium phage PG1] Mycobacterium phage PG1 756 756 100% 0.0 100.00% 370 NP_943808.1
minor tail protein [Mycobacterium phage Manad] Mycobacterium phage Manad 756 756 100% 00 9973% 370 YP 0090433041
minor tail protein [Mycobacterium phage HighStump] Mycobacterium phage HighStump 756 756 100% 0.0 99.73% 370 AVD99870.1
minor tail protein [Mycobacterium phage Potter] Mycobacterium phage Potter 756 756 100% 00 9973% 370 AMSO014921
‘minor tail protein [Mycobacterium phage Freya] Mycobacterium phage Freya 755 755 100% 00 9973% 370 QWY828781
minor tail protein [Mycobacterium phage Schadenfreude] Mycobacterium phage Schadenfreude 755 755 100% 00 99.73% 370 AYQ9S7041
‘minor tail protein [Mycobacterium phage Dingo] Mycobacterium phage Dingo 754 754 100% 00 99.73% 370 ATN887411
minor tail subunit [Mycobacterium phage Shival] Mycobacterium phage ShiVal 754 754 100% 00 9973% 370 YP 0091892681
minor tail protein [Mycobacterium phage Crownju] Mycobacterium phage Crownjwl 754 754 100% 00  99.46% 370 AYD833161
by Mycobacterium phage JacAtiac 754 754 100% 00  99.46% 370 YP 0090183431
Mycobacterium phage CheetQ 753 753 100% 00  99.46% 370 AWN022631
Mycobacterium phage Zonia 752 752 100% 00  9892% 370 AIM504591
Mycobacterium phage Horchata 752 752 100% 00 99.19% 370 ATNBS2741
Mycobacterium phage Newman 752 752 100% 00  99.19% 370 YP_008052107.1
Mycobacterium phage Pops 751 751 100% 00  99.19% 370 YP_009189987 1
Mycobacterium phage DirtJuice 750 750 100% 00  98.92% 370 QNO122421
Mycobacterium phage GeneCoco 749 749 100% 00  98.92% 370 AXH458681
Mycobacterium phage OSmaximus 749 749 100% 00  98.65% 370 YP_ 0091988881
Mycobacterium phage Sheila. 748 748 100% 00  9865% 370 ATN917791
Mycobacterium phage Oline 748 748 100% 00  9838% 370 YP 0090142911
Mycobacterium phage Roliet 748 748 100% 00  9865% 370 AZS124661
Mycobacterium phage Weher20 748 748 100% 00  98.65% 370 UAJIET281
Mycobacterium phage Jilium 748 748 100% 00 9838% 370 AZF968891
Mycobacterium phage Prann 748 748 100% 00  9838% 370 APD210731
Mycobacterium phage Phieuron T4T 747 100% 00 98.11% 370 AWY039451 =] Feedback
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Organism(s): Shewanelia oneidensis MR-1
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Deposited: 2008-02-26 Released: 2008-03-11
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DOI: 10.2210/pdb1HJR/pdd

Classification: SITE-SPECIFIC RECOMBINASE
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membrane protein [Mycobacterium phage YouGoGlencoco] Mycobacterium phage YouGoGlencoco 1511 1511 100% 00 100.00% 751 AZS11270.1
minor tail protein [Mycobacterium phage Mesh1] Mycobacterium phage Mesh1 1509 1509 100% 00 9973% 751 AYDS6761
‘minor tail protein [Mycobacterium phage Buckeye] Mycobacterium phage Buckeye 1509 1509 100% 00  99.73% 751 AXH43859.1
minor tail subunit [Mycobacterium phage Squid] Mycobacterium phage Sq 1508 1508 100% 00 9973% 751 ALH461351
minor tail subunit [Mycobacterium phage Shival] Mycobacterium phage ShiVal 1508 1508 100% 00 9987% 751 YP 0091892691
Mycobacterium phage Iridoclysis 1508 1508 100% 00 9973% 751 AQT235031
Mycobacterium phage Vista 1508 1508 100% 00 9960% 751 YP_0090168201
Mycobacterium phage Gyarad 1508 1508 100% 00 9973% 751 AGC340951
Mycobacterium phage Potter 1508 1508 100% 00 9973% 751 AMS014931
Mycobacterium phage Kloppinator 1508 1508 100% 00 9973% 751 QGJB76551
Mycobacterium phage Tomlarah 1507 1507 100% 00  99.60% 751 QYWO77751
Mycobacterium phage Sophia 1507 1507 100% 0.0  99.47% 751 AZS102064
minor tail subunit [Mycobacterium phage KLucky39] Mycobacterium phage Klucky39 1506 1506 100% 00  99.60% 751 AEJ952171
minor tail subunit [Mycobacterium phage Qosterbaan] Mycobacterium phage Oosterbaan 1506 1506 100% 0.0  99.47% 751 AEKO71991
minor tail protein [Mycobacterium phage Phipps] Mycobacterium phage Phipy 1506 1506 100% 00  9973% 751 YP 0092118291
minor tail protein [Mycobacterium phage Serendipity] Mycobacterium phage Serendipity 1506 1506 100% 00  9973% 751 AEJO27111
minor tail protein [Mycobacterium phage Derpp] Mycobacterium phage Derpp 1506 1506 100% 00  99.47% 751 AOQ285921
minor tail protein [Mycobacterium phage Dione] Mycobacterium phage Dione 1506 1506 100% 00  9947% 751 AZF973071
hypothetical protein PBI_PG1_31 [Mycobacterium phage PG1] Mycobacterium phage PG1 1506 1506 100% 00  9947% 751 NP_9438091
Mycobacterium phage Solosis 1505 1505 100% 0.0  99.47% 751 AZS323661
Mycobacterium phage Held 1505 1505 100% 00  99.47% 751 AOZ64168.1
Mycobacterium phage Daffy 1505 1505 100% 00  99.47% 751 AOZ642671
Mycobacterium phage AbsoluteMadLad 1505 1505 100% 00  99.47% 751 QDK023231
Mycobacterium phage Badish 1505 1505 100% 00  99.20% 751 YP_009190087.1 =] Feedback
-
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hypothetical protein PBI_PG1_32 [Mycobacterium phage PG1] Mycobacterium phage PG1 852 852 100% 00 100.00% 448 NP_9438101
Mycobacterium phage Serendipity 850 850 100% 00 9978% 448 AEJ927121
Mycobacterium phage EmpTes 850 850 100% 00 99.78% 448 AID590311
Mycobacterium phage Haimas 850 850 100% 0.0 99.78% 448 AUV604351
Mycobacterium phage Vista 850 850 100% 00 9978% 448 YP 0090168211
Mycobacterium phage Phieuron 850 850 100% 00  9978% 448 AWY039471
Mycobacterium phage Vivaldi 849 849 100% 00 9978% 448 AIM50264.1
Mycobacterium phage CharlieGBrown 848 848 100% 00 9955% 443 AOQ2879.1
Mycobacterium phage Kikipoo 848 843 100% 00 9955% 448 YP 0092085801
minor tail subunit [Mycobacterium phage ShiVal] Mycobacterium phage ShiVal 848 843 100% 00 9955% 448 YP 0091892701
hypothetical protein CL95_gp032 [Mycobacterium phage JacAttac] Mycobacterium phage JacAttac 848 848 100% 00 99.33% 448 YP_0090183451
minor tail protein [Mycobacterium phage Boehler] Mycobacterium phage Boshler 848 848 100% 00 9955% 448 ONO121451
minor tail protein [Mycobacterium phage Katniss] Mycobacterium phage Katniss 848 843 100% 00 99.55% 448 QZD9BA101
minor tail protein [Mycobacterium phage Swish] Mycobacterium phage Swish 847 847 100% 00 9933% 448 YP 0091875421
hypothetical protein Nacho_0032 [Mycobacterium phage Nacho] Mycobacterium phage Nacho 847 847 100% 00 9933% 448 AGC339911
hypothetical protein SEA_PLACALICIOUS_31 [Mycobacterium phage Placalicious] ~Mycobacterium phage Placal 84T 84T 100% 00  99.33% 448 AXH3221
Mycobacterium phage Mesh1 847 847 100% 00 9933% 448 AYDBEGT71
Mycobacterium phage Manad 846 846 100% 00 9933% 448 YP 0090433061
Mycobacterium phage Hetaeria 846 846 100% 00  99.11% 448 ALA4SEAI1
Mycobacterium phage Robyn 846 846 100% 00 9911% 448 QBI99STL1
Mycobacterium phage DoesntMatter 845 845 100% 00 99.56% 450 AVO248841
Mycobacterium phage Soto 845 845 100% 00 9911% 448 YP 0091008411
Mycobacterium phage KingVeVeVe 845 845 100% 00 9911% 448 AHYBA3011
Mycobacterium phage ABU 845 845 100% 00 9911% 448 AEJ941981
Mycobacterium phage ChestO 844 844 100% 00  98.88% 448 AWN022651 =] Feedback
-
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hypothetical protein PBI_PG1_33 [Mycobacterium phage PG1] Mycobacterium phage PG1 748 748 100% 0.0  99.48% 386 NP_9438111
hypothetical protein VORTEX_33 [Mycobacterium phage Vortex] Mycobacterium phage Vortex 748 748 100% 00 100.00% 386 YP_0091987071
Mycobacterium phage Oline 747 747 100% 00 9974% 386 YP 0090142941
Mycobacterium phage Kloppinator 746 746 100% 00  9948% 386 QGJBTEST1
Mycobacterium phage 746 746 100% 00  99.22% 386 YP_0092085811
hypothetical protein PBI_HERTUBISE_33 [Mycobacterium phage Hertubise]  Mycobacterium phage Hertubise 746 746 100% 00  99.22% 386 AEK09027.1
minor tail subunit [Mycobacterium phage Shival] Mycobacterium phage ShiVal 745 745 100% 00 9922% 386 YP 0091892711
Mycobacterium phage Mesh1 745 745 100% 00  99.48% 386 AYDSG6781
Mycobacterium phage TallGrassMM 744 744 100% 00 99.22% 386 AERA92451
cobacterium phage Der 744 744 100% 00  9870% 386 AOQ285941
Mycobacterium phage Kailash 743743 100% 00 99.22% 386 ATNB96LBA
hypothetical protein AU153_gp33 [Mycobacterium phage Pops] Mycobacterium phage Pops 743 743 100% 00  98.45% 386 YP_009189990 1
minor tail protein [Mycobacterium phage Isaackl] Mycobacterium phage IsaacEl 743743 100% 00  98.96% 386 AERAT1601
hypothetical protein CL95_gp033 [Mycobacterium phage JacAttac] Mycobacterium phage JacAttac 743 743 100% 00  9870% 386 YP_0090183461
minor tail protein [Mycobacterium phage Swish] Mycobacterium phage Swish 743 743 100% 00 9870% 386 YP 0091875431
minor tail protein [Mycobacterium phage Chorkpop] Mycobacterium phage Chorkpop 743743 100% 00 99.22% 386 ARB113521
hypothetical Mycobacterium phage ABU 743 743 100% 00 9896% 386 AEJ941991
minor tail protein [Mycobacterium phage Keitherie] Mycobacterium phage Keitherie 743 743 100% 00  98.96% 386 AZF966%B1
minor tail protein [Mycobacterium phage Struggle] Mycobacterium phage Struggle 743 743 100% 00 98.96% 386 AZS103081
minor tail subunit [Mycobacterium phage Qosterbaan] Mycobacterium phage Oosterbaan 743743 100% 00  98.96% 386 AEKO7201.1
‘minor tail protein [Mycobacterium phage JakeO] cobacterium phage JakeO 743 743 100% 00 9870% 38 AZS08327.1
minor tail protein [Mycobacterium phage Antonia] Mycobacterium phage Antonia 742 742 100% 00  98.96% 386 AZS12678.1
‘hypothetical protein KNT94_gp24 [Mycobacterium phage KingTuf] Mycobacterium phage KingTut 742 742 100% 00 9870% 386 YP 0100965371
minor tail protein [Mycobacterium phage Thora] Mycobacterium phage Thora 742 742 100% 00 9896% 386 AEJ918281
minor tail protein [Mycobacterium phage Manad] Mycobacterium phage Manad 742 742 100% 00 98.96% 386 YP 0090433071 =] Feedback
-
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hypothetical protein PBI_PG1_42 [Mycobacterium phage PG1] Mycobacterium phage PG1 749 749 100% 0.0 100.00% 373 NP_9438201
hypothetical protein SEA_GRAND2040_41 [Mycobacterium phage Grand2040]  Mycobacterium phage Grand2040 749 749 100% 00 9973% 373 AYDSHI111
hypothetical protein SEA_PHAREON_42 [Mycobacterium phage Pharson] Mycobacterium phage Phareon 749 749 100% 0.0 9973% 373 AXQBAGAT1
Mycobacterium phage Newman 749 749 100% 00  9973% 373 YP_008052119.1
Mycobacterium phage Prann 748 748 100% 0.0  99.46% 373 APD210851
Mycobacterium phage Oosterbaan 748 748 100% 00  9973% 373 AEKO7210.1
p42 [Mycobacterium phage ShiVal] Mycobacterium phage ShiVal 748 748 100% 00  9973% 373 YP_0091892801

Mycobacterium phage Bane1 402 402 98% 20135 54.40% 378 YP_008531266.1

hypothetical protein CL79_gp041 [Mycobacterium phage Oling] Mycobacterium phage T4T 747 100% 00  99.46% 373 YP_0090143031
hypothetical protein SEA_FUGATEQSU_41 [Mycobacterium phage FugateOSU] ium phage FugateOSU TAT 747 100% 00  9973% 373 AXHAS7051
hypothetical protein AU110_gp042 [Mycobacterium phage Badfish] im phage Badfish 746 746 100% 00  9973% 373 YP_0091900981
‘hypothetical protein AU0S8_gp041 [Mycobacterium phage Apizium] Mycobacterium phage Apizium 746 746 100% 00  9920% 373 YP 0091912341
hypothetical protein PBI_SWISH_42 [Mycobacterium phage Swish] Mycobacterium phage Swish 744 744 100% 00  9920% 373 YP 0091875521
hypothetical protein AVJ28_gp40 [Mycobacterium phage Baes] Mycobacterium phage Bace 482 482 98% de-167 6250% 373 YP_0091934951
hypothetical protein 15G59_gp38 [Mycobacterium phage LilMcDreamy] Mycobacterium phage LilMcDreamy 480 480 97% 20166 6630% 375 YP_0099496021
hypothetical protein PBI_RICH_40 [Mycobacterium phage Rich] Mycobacterium phage Rich 478 478 98% T7e-166 6223% 373 APQ423011
hypothetical protein 15G64_gp40 [Mycobacterium phage Serendipitous] Mycobacterium phage Serend 469 469 99% Te162 6048% 376 YP_009950092.1
hypothetical protein SEA_SUIGENERIS_41 [Mycobacterium phage Suigeneris]  Mycobacterium phage Suigeneris 464 464 99% 5e-160 59.89% 383 QOP655831
hypothetical protein CM14_gpd1 [Mycobacterium phage Acadian] Mycobacterium phage Acadian 463 463 99% 1159 59.63% 383 YP_009013399 1
hypothetical protein N847_gp41 [Mycobacterium phage Phelemich] Mycobacterium phage Phelemich 462 462 99% de159 59.63% 378 YP_008409867.1
hypothetical protein SEA_KNOCKER_35 [Mycobacterium phage Knocker] Mycobacterium phage Knocker 444 444 98% de152 5979% 376 QWYB43851
hypothetical protein 15G63_gp035 [Mycobacterium phage Imvubu] Mycobacterium phage Imvubu 423 423 98% Se14d 5630% 376 YP_009949985 1
hypothetical protein SEA_APEX_39 [Mycobacterium phage Apex] Mycobacterium phage Apex 404 404 98% 1136 5467% 378 QFP9EIZ51
Mycobacterium phage VioletZ 404 404 98% 3e-136 5467% 378 QNO13061.1
-

Mycobacterium phage BrownCNA 401 401 98% 20135 54.40% 378 YP_009214957.1 =] Feedback
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proteins to YP_009016833.1

Query 1  MTVQRTPHGGHHDKVTTAGAVGLFMLFISYLPDNPHPMSTALVGAVCIGIAVRLRYLGQL 6@
MTVQRTPHGGHHDKVTTAGAVGLFHMLFISYLPDNPHPMS TALVGAVCIGIAVRLRYLGQL
Sbjct 1 MTVQRTPHGGHHDKVTTAGAVGLFMLFISYLPDNPHPMSTALVGAVCIGIAVRLRYLGQL 60

Query 61 DRTAYRPPQPPAQHYPVGARRERITHERRTRERIWFD 97
DRTAYRPPQPPAQHYPVGARRERI THERRTRERIWFD.
Sbjct 61 DRTAYRPPQPPAQHYPVGARRERITHERRTRERIWFD 97

& Downloadv  GenPept Graphics v Next 4 Previous <Descriptions

hypothetical protein SEA_ROBYN_43 [Mycobacterium phage Robyn]
Sequence ID: QBI99583.1 Length: 97 Number of Matches: 1

Range 1: 1 to 97 GenPept Graphics
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199 bits(507) 2e-64 Compositional matrix adjust.  96/97(99%) 96/97(98%) 0/97(0%)

Query 1  MTVQRTPHGGHHDKVTTAGAVGLFMLFISYLPDNPHPMSTALVGAVCIGIAVRLRYLGQL 6@
MTVQRTPHGGHHDKVTTAGAVGLFMLFISYLPDNPHPMS TALVGAVCIGIAVRLRYLGQL
Sbjct 1 MTVQRTPHGGHHDKVTTAGAVGLFMLFISYLPDNPHPMSTALVGAVCIGIAVRLRYLGQL 60

Query 61 DRTAYRPPQPPAQHYPVGARRERITHERRTRERIWFD 97
DRTAYRPPQPPAQHYP GARRERITHERRTRERIWFD
Sbjct 61 DRTAYRPPQPPAQHYPAGARRERITHERRTRERIWFD 97
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hypothetical protein PBI_EMPTEE_44 [Mycobacterium phage EmpTee]
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helix-turn-helix DNA Mycobacterium phage .. 144 144 100% 2e-43 100.00% 71 NP_9438231

helix-turn-helix DNA Mycobacterium phage .. 143 143 100% 8e-d43 9859% 71 AEK08797.1

Mycobacterium phage . 133 139 100% 2e-41 97.18% 71 QBI983161

Mycobacterium phage ... 928 928 90% 7e-23 7344% 69 YP_008409869.1

Mycobacterium phage ... 928 928 90% 9e23 71.88% 69 YP_ 0091934981
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Crystal structure of a DNA binding protein from phage P2

PDB DOI: 10.2210/pdb4LHF/pdD

Classification: VIRAL PROTEIN

Organism(s): Escherichia virus P2

Expression System: Escherichia coll BL21(DE3)

Mutation(s): No @

Deposited: 2013-07-01 Released: 2014-03-05

Deposition Author(s): Bemisson, R.P-A., Odegrip, R., Seflen, W., Skaar, K., Svensson, LM., Massad, T., Haggard-
Ljungauist, E., Stenmark, P.
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Macromolecule Content

« Total Structure Weight: 10.31 kDa @

o AT EITEGT ) if“l‘)j:(l:‘lg?io hag': ig;o DNA binding and oligomerization of the multifunctional Cox protein
« Modelled Residue Count: 79 @ phag .

+ Deposited Residue Count: 91 @ Bemtsson, RP., Odegrip, R., Sehlen, W, Skaar, K., Svensson, L.M. Massad, T., Hogbom, M., Haggard-

+ Unique protein chains: 1 Ljungquist, E. Stenmark, P,

(2014) Nucleic Acids Res 42: 2725-2735

PubMed: 24259428 [EXEXSRT]

DOI: 10.1093/nar/gkt1119
Primary Citation of Related Structures:
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Macromolecule Content

« Total Structure Weight: 10.31 kDa @
« Atom Count: 631 @

Structural insight into DNA binding and oligomerization of the multifunctional Cox protein

« Modelled Residue Count: 79 @ of bacteriophage P2.
- Deposited Residue Count 91 @ Berntsson, R.P. Odegrip, R., Sehlen, W, Skaar, K. Svensson, LM. Massad, T, Hogbom, M., Haggard-
+ Unique protein chains: 1 Ljungquist, E. Stenmark, P,

(2014) Nucleic Acids Res 42: 2725-2735

PubMed: 24259428 [EXEXSRT]

DOI: 10.1093/nar/gkt1119
Primary Citation of Related Structures:
ALHF

PubMed Abstract:
‘The Cox protein from bacteriophage P2 is a small multifunctional DNA-binding protein. It is involved in site-specific
recombination leading to P2 prophage excision and functions as a transcriptional repressor of the P2 Pc promoter.
Furthermore, t transcriptionally activates the unrelated, defective prophage P4 that depends on phage P2 late gene
products for lytic growth. In this article, we have investigated the structural determinants to understand how P2 Cox
performs these different functions. We have solved the structure of P2 Cox to 2.4 A resolution. Interestingly, P2 Cox
crystallized in a continuous oligomeric spiral with its DNA-binding helix and wing positioned outwards. The extended
C-terminal part of P2 Cox is largely responsible for the oligomerization in the structure. The spacing between the
repeating DNA-binding elements along the helical P2 Cox filament is consistent with DNA binding along the
filament. Functional analyses of alanine mutants in P2 Cox argue for the importance of key residues for protein
function. We here present the first structure from the Cox protein family and. together with previous biochemical
abservations, propose that P2 Cox achieves its various functions by specific binding of DNA while wrapping the
DNA around its helical oligomer.
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0.2210/pdb1X57/pdb

Classification: DNA BINDING PROTEIN
Organism(s): Homo sapiens
Mutation(s): No @
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hypothetical protein NUMBERTEN_51 [Mycobacterium phage Numberten] Mycobacterium phage Numberten 921 921 100% 00  9936% 467 AHNBA1GEA

hypothetical protein PBI_EMPTEE_51 [Mycobacterium phage EmpTee] Mycobacterium phage EmpTee 921 921 100% 00 9936% 467 AIDS59050.1

ypothetical protein AUO98_gp051 [Mycobacterium phage Apizium] Mycobacterium phage Api 920 920 100% 0.0 99.36% 467 YP_0091912441

hypothetical protein SEA_KLOPPINATOR_52 [Mycobacterium phage Kloppinator]  Mycobacterium phage Kloppinator 920 920 100% 00 9936% 467 QGJSTET6
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ypothetical protein PBI_SUFFOLK_51 [Mycobacterium phage Sufiolk] Mycobacterium phage Sufiolk 919 919 99% 00 99.36% 466 YP_0090056951

hypothetical protein DODDSVILLE_1 [Mycobacterium phage Doddsville] Mycobacterium phage Doddsville 919 919 99% 0.0 9936% 466 AXC36397.1

ypothetical protein PBI_HARVEY_51 [Mycobacterium phage Harvey] Mycobacterium phage Harvey 919 919 100% 0.0 99.36% 467 AEK038031

ypothetical protein KLUCKY39_51 [Mycobacterium phage KLucky39] Mycobacterium phage KLucky39 918 918 99% 00 99.14% 466 AEJIS23T1

exonuclease [Mycobacterium phage Crownju] Mycobacterium phage Crownjul 918 918 99% 0.0 99.14% 466 AYDS33IT1

hypothetical protein PBI_KINGVEVEVE_51 [Mycobacterium phage KingVeVeVe]  Mycobacterium phage KingVeVeVe 918 918 99% 0.0 99.14% 466 AHY843201

hypothetical protein SEA_SCHADENFREUDE_50 [Mycobacterium phage Schadenfr... Mycobacterium phage Schadenfreude 915 915 99% 0.0  98.93% 466 AYQU8725.1

helicase [Mycobacterium phage Boehler] Mycobacterium phage Boehler 914 914 99% 0.0 9893% 466 QNO121641
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nypothetical protein FDIE3_gp046 [Mycobacterium phage ChrisnMich] Mycobacterium phage ChrisnMi 436 435 100% 1e-146 5221% 447 YP_009614369.1
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DNA helcase [Mycobacterium phage RawrgerThat] Mycobacterium phage RawrgerThat 430 430 100% 3e144 5137% 446 QUD513511
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ypothetical protein SEA_VINCENZO_47 [Mycobacterium phage Vincenze] Mycobacterium phage Vincenzo 429 429 99% Be-144 5222% 445 YP_0092109031

hypothetical protein SEA_MAGPIE_45 [Mycobacterium phage Magpie] Mycobacterium phage Magpie 429 429 100% Be-144 5116% 447 QFG0BIBII

hypothetical cobacterium phage AlanGrant] Mycobacterium phage AlanGrant 429 429 98% 9e-144 5279% 440 AKF147131 [S Eeedback
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