MaterMagnus Gene 1

Tuesday, January 21, 2025

11:41 AM

	Phage Name
	MaterMagnus

	Gene #
	1

	Stop coordinate
	612

	Direction
	Forward

	Gap (overlap) with previous gene
	NA

	Selected start coordinate 
	64

	Selected function
	Terminase, small subunit


 
Annotation Decision #1: Is this a gene?
	Gathering evidence
	Explain your rationale 

	Was the gene called by an auto-annotation program? (Genemark, Glimmer) 
	Yes it was called by both

	Is there evidence for coding potential?
	Yes, according the GeneMark graph there is coding potential in this region in the forward direction
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	Is this gene present in other auto-annotated genomes?
	Best phage match:

Phage: Faja

Gene #: 1

E-value: 0.0E0

Pham: 200403

 

Other phage match: Seahorse 

Gene 1, Pham 200403, E value = 0.0E0

	Does this gene violate any major guiding principles?
	No violations. Gene has no overlap, has acceptable length (549 bp), surrounding genes are in forward direction

	Decision: 
	YES


 
Annotation Decision #2: What is the best possible start site for this gene?
	Gathering evidence
	Explain your rationale

	What start site do Glimmer and GeneMark suggest?
	Glimmer: 64

GeneMarkS: 154

	Does the start site have an associated Ribosome Binding Site with a high score?
	64 start site

Final score: -3.691

Z score: 2.493

This is not the best score

 

154 start site is the best score

Final score: -3.424

Z score: 2.622

	Is the predicted start codon the longest ORF? If not, does the longest ORF result in excessive gene overlap (>30bp)?
	Yes, the predicted start codon has the longest ORF of 549 bp. There is a 13 bp overlap with the nearest upstream gene and does not violate the Guiding Principles. The other potential start site at 154 has an ORF of 459 bp.

	Is this start site conserved in other phage genomes as indicated by Starterator? 
	Yes, conserved in the phage genomes (75.6% of genes in pham). It is at start 12 and called 88.2% of the time when present with start site at 64 and stop site at 612. It is conserved in phages BlueShadow and Aikyam

	Is this start site conserved in other phage genomes as indicated by BlastP?
	DNAMaster: conserved in Faja  

Q:S = 1:1 (1-182)

E value: 0.0E0

Alignment: 100%

% Identity = 96.70%

	Decision:
	64


 
Annotation Decision #3: What is the function of the putative protein?
 
	Gathering Evidence
	Explain Your Rationale

	Does this protein align with a protein having a function assignment in BlastP (phagesDB and/or GenBank) with an alignment e-value of 10-4 or smaller with appropriate coverage?
	DNA Master: Faja (1): (Q:S)= (1-182:1-182), e-value= 0.

PhagesDB: Faja_1: (Q:S)= (1-182:1-182), e-value= e-102. 

NCBI: Faja (1): (Q:S)= (1-182:1-182), e-value= 6e-123. 

In DNA Master and NCBI, this gene is called a Minor tail protein, whereas in PhagesDB it is instead labelled as a 'Terminase small subunit'. Most of the other top Blast hits are also labelled  as the terminase small subunit.

	Does this protein align with a protein having a functional assignment in the PDB or other database in HHPred with a probability of 90% or greater with appropriate coverage?
	The HHPred hits are not very high quality, with the top hit being to 6Z6E_A in PDB, corresponding to a 'Terminase small subunit' (from Enterobacteria phage HK97), with probability of 85.37%, e-value of 7.5 (very bad), and (Q:S) of (39-139:23-122).

There are also no conserved domains in NCBI CDD. 

	Is this gene located adjacent to genes of known function and in a region of the genome that shows high conservation of gene order?
	Yes, synteny is observed. In closely related annotated phages of cluster AY in Phamerator (including Richie, Faja, RadFad, etc.), the order of the structural proteins is highly conserved and their genes are in the same phams, with the same assigned functions. This order for the first few genes is:

1: Terminase small subunit
2: Terminase large subunit, ATPase domain

3: Terminase large subunit, nuclease domain

	Is the proposed function found on the SEA-PHAGES approved function list?
	Yes 

	Decision:
	Terminase, small subunit 
This decision was mainly based on the Blast hits in PhagesDB, and the synteny in Phamerator, since it is followed by the large subunits of the terminase, confirming that it is likely the small subunit.
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MaterMagnus Gene 2
Tuesday, January 21, 2025
11:41 AM
 
	Phage Name
	MaterMagnus

	Gene #
	2

	Stop coordinate
	1678

	Direction
	Forward

	Gap (overlap) with previous gene
	14bp Overlap

	Selected start coordinate 
	599

	Selected function
	Terminase large subunit, ATPase domain


 
Annotation Decision #1: Is this a gene?
	Gathering evidence
	Explain your rationale 

	Was the gene called by an auto-annotation program? (Genemark, Glimmer) 
	Yes, both 

	Is there evidence for coding potential?
	Yes, GeneMark S (bottom) and GeneMark H (top) show coding potential in the forward direction
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	Is this gene present in other auto-annotated genomes?
	Phage name: Faja

Gene #: 2

E-value: 0.0E0

Pham: 86713

 

Other phage matches: MidnightRain

	Does this gene violate any major guiding principles?
	No violations. Gene has an overlap of 31 bp, has acceptable length (1080 bp), surrounding genes are in forward direction

	Decision: 
	Yes 


 
Annotation Decision #2: What is the best possible start site for this gene?
	Gathering evidence
	Explain your rationale

	What start site do Glimmer and GeneMark suggest?
	599

	Does the start site have an associated Ribosome Binding Site with a high score?
	599 start site

Final score: -4.863

Z score: 2.153

This is not the best score

 

1631 start site

Final score: -3.846

Z score: 2.642

This is the best score

	Is the predicted start codon the longest ORF? If not, does the longest ORF result in excessive gene overlap (>30bp)?
	Yes, the predicted start codon has the longest ORF of 1080 bp. It has a 31 bp overlap with the nearest upstream gene which is slightly more than the legitimate overlap value of 30 bp stated in the Guidance Principles. The 1631 start site has an ORF of 48 bp.

	Is this start site conserved in other phage genomes as indicated by Starterator? 
	Yes, conserved in the phage genomes (81.1% of genes in pham). It is at start 3 and called 96.7% of the time when present with start site at 599 and stop site at 1678. It is conserved in phages such as BlueShadow, Faja, MidnightRain

	Is this start site conserved in other phage genomes as indicated by BlastP?
	DNAMaster: conserved in Faja

Q:S = 1:1

E value = 0.0E0

Alignment: 100%

% Identity = 99.72%

	Decision:
	599


 
Annotation Decision #3: What is the function of the putative protein?
	Gathering Evidence 
	Explain Your Rationale

	Does this protein align with a protein having a functional assignment in BlastP (phagesDB and/or GenBank) with an alignment of 10-4 or smaller with appropriate coverage? 
	Yes, aligns best with Faja protein function

DNAMaster: conserved in Faja

Q:S = 1:1

E value = 0.0E0

Query cover: 100%

	Does this protein align with a protein having a functional assignment in the PDB or other database in HHPred with a probability of 90% or greater with appropriate coverage? 
	Best match:

Probability: 99.91%

Score: 194.78
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	Is this gene located adjacent to genes of known function and in a region of the genome that shows high conservation of gene order?
	Yes, there is synteny within the region of the conserved gene in phage Faja. The neighboring proteins code for terminase small subunit (gene 1) and terminase large subunit (gene 3). This indicates that gene 2 most likely codes for terminase.
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	Is the proposed function found on the SEA-PHAGES approved function list?
	Yes

	Decision:
	Terminase large subunit, ATPase domain


 
 
 
MaterMagnus Gene 3
Tuesday, January 21, 2025
11:42 AM
 
	Phage Name
	MaterMagnus

	Gene #
	3

	Stop coordinate
	2258

	Direction
	Forward

	Gap (overlap) with previous gene
	32bp Overlap

	Selected start coordinate 
	1647

	Selected function
	Terminase, large subunit (nuclease domain)


 
Annotation Decision #1: Is this a gene? 
	Gathering evidence
	Explain your rationale 

	Was the gene called by an auto-annotation program? (Genemark, Glimmer) 
	Yes it was called by both

	Is there evidence for coding potential?
	Yes according to the GeneMark graph, there is coding potential in the forward direction in this region

	Is this gene present in other auto-annotated genomes?
	Yes, there are matches with several Arthrobacter phages

Best match: Arthrobacter phage RadFad

Gene #: 3

E-Value: 0.0E0

Pham #: 4521

The same gene was observed in phages within the same pham on phamerator including RadFad, Faja, Richie, Gorpy. All of which had this as gene 3/ pham 4521. 

	Does this gene violate any major guiding principles?
	This gene does not violate any major guiding principles. It is in the same direction (forward) as surrounding genes, has reasonable length (612 bp), does not have overlap with neighboring genes. It uses the most common start codon (ATG).

	Decision: 
	Yes


 
Annotation Decision #2: What is the best possible start site for this gene?
	Gathering evidence
	Explain your rationale

	What start site do Glimmer and GeneMark suggest?
	1647 (genemarkS = top; genemarkH = bottom)
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	Does the start site have an associated Ribosome Binding Site with a high score?
	1647 RBS score: -4.345

1647 Z score: 2.217

 

1662 RBS score: -3.610

1662 Z score: 2.503

	Is the predicted start codon the longest ORF? If not, does the longest ORF result in excessive gene overlap (>30bp)?
	The longest ORF (612) is the 1647 start site and it does not result in any overlap 

There is a 31 bp overlap with the previous gene (gene 2)

This is a reasonable start site based on the guiding principles. There is an overlap of 31 bp, but according to the guiding principles, overlaps of about 30 bp are normal because phage genomes are very compact. 

	Is this start site conserved in other phage genomes as indicated by Starterator? 
	The predicted start site match with starts 15 (1647) and 17 (1662) in starterator. Yes both start sites are conserved and 84% of the time the start site at 1647 was chosen. So for this reason we choose start 1647 (#15). 

	Is this start site conserved in other phage genomes as indicated by BlastP?
	DNA master BLASTp: Q1S1
Query: 1-203 

Subject: 1-203 

E-value: 0.0E0

%-identity: 100% 

Alignment = 100%

NCBI BLASTp: Q1S1
E-value: 1e-149

% identity: 100%

Phages DB BLASTp: Q1S1
E-value: 1e-121

% identity: 100% 

 

The start site (1647) is conserved in other phage genomes and they all show a length of 203 AA

	Decision:
	1647


 
Annotation Decision #3: What is the function of the putative protein?
	Gathering Evidence 
	Explain Your Rationale

	Does this protein align with a protein having a functional assignment in BlastP (phagesDB and/or GenBank) with an alignment with an E-value of 10-4 or smaller with appropriate coverage? 
	The most informative BLASTp match is with phage RadFad Terminase, large subunit (nuclease domain) in all 3 databases 

DNA Master: Q1S1, E-value 0.0E0

NCBI: Q1S1, E-value: 1e-149

Phages DB: Q1S1, E-value: 0e121

	Does this protein align with a protein having a functional assignment in the PDB or other database in HHPred with a probability of 90% or greater with appropriate coverage? 
	Best match gives the function Terminase large subunit, endonuclease domain 

Probability = 99.79% 

Database: Pfam
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	Is this gene located adjacent to genes of known function and in a region of the genome that shows high conservation of gene order?
	Compared to phages RadFad, Gorpy, and Faja 

Gene 1 is Terminase small subunit

Gene 2 is Terminase large subunit ATPase domain

Gene 4 is portal protein 

 

This matches the expected order of genes according to synteny, and the Terminase is usually the first protein(s). 
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	Is the proposed function found on the SEA-PHAGES approved function list?
	Yes

	Decision:
	The function of this gene is Terminase, large subunit (nuclease domain)


 
 
 
MaterMagnus Gene 4
Tuesday, January 21, 2025
11:42 AM
 
	Phage Name
	MaterMagnus

	Gene #
	4

	Stop coordinate
	3605

	Direction
	Forward

	Gap (overlap) with previous gene
	14bp Gap

	Selected start coordinate 
	2274

	Selected function
	Portal protein


 
Annotation Decision #1: Is this a gene? 
	Gathering evidence
	Explain your rationale 

	Was the gene called by an auto-annotation program? (Genemark, Glimmer) 
	Yes it was called by both 

	Is there evidence for coding potential?
	Yes according to the GeneMark graph, there is coding potential in the forward direction in this region

Top = genemarkS

Bottom = genemarkH 
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	Is this gene present in other auto-annotated genomes?
	Yes, there are matches with several Arthrobacter phage genes 

Best match: Arthrobacter phage Faja

Gene #: 4

Pham #: 199849

E value: 0.0E0

The same gene was observed in phages within the same pham on phamerator including RadFad, Faja, Richie, Gorpy. All of which had this as gene 4/ pham 199849.

	Does this gene violate any major guiding principles?
	This gene does not violate any major guiding principles. It is in the same direction of the surrounding genes (forward), has a reasonable length (1332 bp), and has no overlap with neighboring genes. 

	Decision: 
	YES


 
Annotation Decision #2: What is the best possible start site for this gene?
	Gathering evidence
	Explain your rationale

	What start site do Glimmer and GeneMark suggest?
	2274

	Does the start site have an associated Ribosome Binding Site with a high score?
	Yes 

RBS: -3.328

Z score: 2.638

	Is the predicted start codon the longest ORF? If not, does the longest ORF result in excessive gene overlap (>30bp)?
	It is the second longest ORF (2274 vs 2262), but the start at 2262 does not have significant Z score and has a very low final score. The longest ORF does not result in overlap. 

The length of the predicted ORF is 1332 bp, it is located 16 bp downstream of the nearest stop codon. It uses the most common start codon, ATG. This is a reasonable start site based on the guiding principles. 

	Is this start site conserved in other phage genomes as indicated by Starterator? 
	Yes, it is conserved with phages in the same group from phamerator. It is start 130 at position 2274. It is called 78.9% of the time when present. 

	Is this start site conserved in other phage genomes as indicated by BlastP?
	DNA Master BLASTp 
Q1S1 

1-443

E-value: 0.0E0

Alignment = 100%

% identity = 100% 

	Decision:
	2274


 
Annotation Decision #3: What is the function of the putative protein?
	Gathering Evidence 
	Explain Your Rationale

	Does this protein align with a protein having a functional assignment in BlastP (phagesDB and/or GenBank) with an alignment of 10-4 or smaller with appropriate coverage? 
	The most informative match was with phage Faja 

DNA Master BLASTp : portal protein 
Q1S1 

1-443

E-value: 0.0E0

Alignment = 100%

% identity = 100% 

 

	Does this protein align with a protein having a functional assignment in the PDB or other database in HHPred with a probability of 90% or greater with appropriate coverage? 
	Portal protein (all results show this) 

The best hit has 100% probability 

E-value= 4.4e-42

Database: PDB

Red means over 90% probability 
[image: image15.png]Visualization
Resubmit Section

4 430

FEEP_E




 

	Is this gene located adjacent to genes of known function and in a region of the genome that shows high conservation of gene order?
	Upstream of gene 4, phages in the same pham have the Terminase large subunit nuclease domain (gene 3), and upstream is gene 5 which appears to not have a known function, 

Synteny is observed here because the genes in our phage follow the same order as phages in the same pham, and it is common for portal protein to be located downstream of Terminase. 
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	Is the proposed function found on the SEA-PHAGES approved function list?
	Yes 

Official name: portal protein

	Decision:
	Portal protein (capsid head to tail connector)


 
 
 
MaterMagnus Gene 5
Tuesday, January 21, 2025
11:42 AM
	Phage Name
	MaterMagnus

	Gene #
	5

	Stop coordinate
	4822

	Direction
	Forward 

	Gap (overlap) with previous gene
	2bp Gap

	Selected start coordinate 
	3608

	Selected function
	Capsid maturation protease


 
Annotation Decision #1: Is this a gene? 
	Gathering evidence
	Explain your rationale 

	Was the gene called by an auto-annotation program? (Genemark, Glimmer) 
	Yes, both 

	Is there evidence for coding potential?
	Yes the GeneMark S & H shows coding potential in the forward direction
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	Is this gene present in other auto-annotated genomes?
	Phage name: Faja

Gene #: 5

E-value: 0.0E0

Pham: 200324

 

Other phage match: RadFad

	Does this gene violate any major guiding principles?
	No violations. Gene has an no overlap, has an acceptable length (1215 bp), surrounding genes are in forward direction. 

	Decision: 
	yes


 
Annotation Decision #2: What is the best possible start site for this gene?
	Gathering evidence
	Explain your rationale

	What start site do Glimmer and GeneMark suggest?
	3608

	Does the start site have an associated Ribosome Binding Site with a high score?
	3608 start site

Final score: -4.034

Z score: 2.328

This is the best score for this start site

	Is the predicted start codon the longest ORF? If not, does the longest ORF result in excessive gene overlap (>30bp)?
	This is the longest ORF of 1215 bp in length. This gene has no overlap with neighboring genes and has the best start site score.

	Is this start site conserved in other phage genomes as indicated by Starterator? 
	Yes, conserved in the phage genomes (88.9% of genes in pham). It is start 13 and is called 97.9% of the time when present with start site at 3608 and stop site at 4822. It is conserved in phages such as BlueShadow, RadFad

	Is this start site conserved in other phage genomes as indicated by BlastP?
	DNAMaster: conserved in Faja

Q:S = 1:1 (1-404)

E value = 0.0E0

Alignment: 100%

% Identity = 99.50%

	Decision:
	3608


 
Annotation Decision #3: What is the function of the putative protein?
	Gathering Evidence 
	Explain Your Rationale

	Does this protein align with a protein having a functional assignment in BlastP (phagesDB and/or GenBank) with an alignment of 10-4 or smaller with appropriate coverage? 
	Yes, aligns best with Faja protein function

DNAMaster: conserved in Faja

 

Q:S = 1:1 (1-404)

E value = 0.0E0

Alignment: 100%

% Identity = 99.50%

	Does this protein align with a protein having a functional assignment in the PDB or other database in HHPred with a probability of 90% or greater with appropriate coverage? 
	Best match:

Probability: 98.22%

Score: 89.55

This codes for portal protein
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	Is this gene located adjacent to genes of known function and in a region of the genome that shows high conservation of gene order?
	Yes, there is synteny within the region of the conserved gene in phage Faja. The neighboring proteins code for portal protein (gene 4) and scaffolding protein (gene 6). This shows synteny as structural proteins such as portal proteins and capsid proteins are made further downstream in the gene.
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	Is the proposed function found on the SEA-PHAGES approved function list?
	Yes

	Decision:
	Portal protein


 
 
 
MaterMagnus Gene 6
Tuesday, January 21, 2025
11:42 AM
 
	Phage Name
	MaterMagnus

	Gene #
	6

	Stop coordinate
	5444

	Direction
	Forward

	Gap (overlap) with previous gene
	120bp Gap

	Selected start coordinate 
	4944

	Selected function
	Scaffolding protein


 
Annotation Decision #1: Is this a gene? 
	Gathering evidence
	Explain your rationale 

	Was the gene called by an auto-annotation program? (Genemark, Glimmer) 
	Yes, both

	Is there evidence for coding potential?
	Yes, GeneMark shows coding potential in the forward direction

GeneMark S
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GeneMark H
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	Is this gene present in other auto-annotated genomes?
	Phage name: Faja

Gene #: 6

E-value: 0.0E0

Pham: 203129

 

Other phage matches: RadFad

	Does this gene violate any major guiding principles?
	Gene has an no overlap, has an acceptable length (501 bp), surrounding genes are in forward direction. There is a large gap between this gene and the previous gene (122 bp)

	Decision: 
	Yes 


 
Annotation Decision #2: What is the best possible start site for this gene?
	Gathering evidence
	Explain your rationale

	What start site do Glimmer and GeneMark suggest?
	4944

	Does the start site have an associated Ribosome Binding Site with a high score?
	4944 start site

Final score: -2.090

Z score: 3.233

This is the best score for this start site

	Is the predicted start codon the longest ORF? If not, does the longest ORF result in excessive gene overlap (>30bp)?
	This is the longest ORF of 501 bp in length. This gene has no overlap with neighboring genes and has the best start site score.

	Is this start site conserved in other phage genomes as indicated by Starterator? 
	Yes, conserved in the phage genomes (100% of genes in pham). It is start 16 and is called 89.2% of the time when present with start site at 4944 and stop site at 5447. It is conserved in phages such as BlueShadow, Faja, and RadFad

	Is this start site conserved in other phage genomes as indicated by BlastP?
	DNAMaster: conserved in Faja

Q:S = 1:1 (1-166)

E value = 0.0E0

Alignment: 100%

% Identity = 100%

	Decision:
	4944


 
Annotation Decision #3: What is the function of the putative protein?
	Gathering Evidence 
	Explain Your Rationale

	Does this protein align with a protein having a functional assignment in BlastP (phagesDB and/or GenBank) with an alignment of 10-4 or smaller with appropriate coverage? 
	Yes, aligns best with Faja protein function

DNAMaster: conserved in Faja

Q:S = 1:1

E value = 0.0E0

Query cover: 100%

	Does this protein align with a protein having a functional assignment in the PDB or other database in HHPred with a probability of 90% or greater with appropriate coverage? 
	Best match: scaffolding protein, major capsid protien

Probability: 99.22%

Database: 

This codes for scaffolding protein, major capsid protein
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	Is this gene located adjacent to genes of known function and in a region of the genome that shows high conservation of gene order?
	Yes, there is synteny within the region of the conserved gene in phage Faja. The neighboring proteins code for capsid maturation protease (gene 5) and capsid decoration protein (gene 7). Gene 5 in this phage codes for scaffolding protein and makes sense according to synteny as scaffolding proteins should be made during capsid maturation.
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	Is the proposed function found on the SEA-PHAGES approved function list?
	yes

	Decision:
	Yes - scaffolding protein


 
 
MaterMagnus Gene 7
Tuesday, January 21, 2025
11:42 AM
 
	Phage Name
	MaterMagnus

	Gene #
	7

	Stop coordinate
	5871

	Direction
	Forward

	Gap (overlap) with previous gene
	30bp Gap

	Selected start coordinate 
	5476

	Selected function
	Capsid decoration protein


 
Annotation Decision #1: Is this a gene? 
	Gathering evidence
	Explain your rationale 

	Was the gene called by an auto-annotation program? (Genemark, Glimmer) 
	Yes, both

	Is there evidence for coding potential?
	Yes, GeneMark shows coding potential in the forward direction

GeneMarkS
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GeneMarkH
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	Is this gene present in other auto-annotated genomes?
	Phage name: Faja

Gene #: 6

E-value: 0.0E0

Pham: 197875

 

Other phage matches: Richie

	Does this gene violate any major guiding principles?
	No violations. Gene has an no overlap, has an acceptable length (396 bp), surrounding genes are in forward direction. There is a small gap between this gene and the previous gene (32 bp)

	Decision: 
	Yes 


 
Annotation Decision #2: What is the best possible start site for this gene?
	Gathering evidence
	Explain your rationale

	What start site do Glimmer and GeneMark suggest?
	5476

	Does the start site have an associated Ribosome Binding Site with a high score?
	5476 start site

Final score: -1.993

Z score: 3.309

This is the best score for this start site

	Is the predicted start codon the longest ORF? If not, does the longest ORF result in excessive gene overlap (>30bp)?
	This is the longest ORF of 396 bp in length. This gene has no overlap with neighboring genes and has the best start site score.

	Is this start site conserved in other phage genomes as indicated by Starterator? 
	Yes, conserved in the phage genomes (85.7% of genes in pham). It is start 4 and is called 100% of the time when present with start site at 5476 and stop site at 5871. It is conserved in phages such as BlueShadow, Faja, and RadFad

	Is this start site conserved in other phage genomes as indicated by BlastP?
	DNAMaster: conserved in Faja

Q:S = 1:1 (1-131)

E value = 0.0E0

Alignment: 100%

% Identity = 100%

	Decision:
	5476


 
Annotation Decision #3: What is the function of the putative protein?
	Gathering Evidence 
	Explain Your Rationale

	Does this protein align with a protein having a functional assignment in BlastP (phagesDB and/or GenBank) with an alignment of 10-4 or smaller with appropriate coverage? 
	Yes, aligns best with Faja protein function

DNAMaster: conserved in Faja

Q:S = 1:1

E value = 0.0E0

Query cover: 100%

	Does this protein align with a protein having a functional assignment in the PDB or other database in HHPred with a probability of 90% or greater with appropriate coverage? 
	Best match: head decoration protein 

Probability: 99.38%

Database: 

This codes for head decoration protein
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	Is this gene located adjacent to genes of known function and in a region of the genome that shows high conservation of gene order?
	Yes, there is synteny within the region of the conserved gene in phage Faja. The neighboring proteins code for scaffolding protein (gene 6) and major capsid protein (gene 8). Gene 7 in this phage codes for capsid decoration protein and makes sense according to synteny as neighboring genes should also be coding for capsid proteins to allow for capsid maturation.
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	Is the proposed function found on the SEA-PHAGES approved function list?
	Yes

	Decision:
	Yes - capsid decoration protein


 
 
 
MaterMagnus Gene 8
Tuesday, January 21, 2025
11:42 AM
 
	Phage Name
	MaterMagnus

	Gene #
	8

	Stop coordinate
	6928

	Direction
	Forward

	Gap (overlap) with previous gene
	15bp Gap 

	Selected start coordinate 
	5888

	Selected function
	Major capsid protein 


 
Annotation Decision #1: Is this a gene? 
	Gathering evidence
	Explain your rationale 

	Was the gene called by an auto-annotation program? (Genemark, Glimmer) 
	Yes, both

 

	Is there evidence for coding potential?
	Yes, based on the GeneMark graphs. GeneMarkS and GeneMarkH show basically the same graph (only showing GeneMarkS below)
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	Is this gene present in other auto-annotated genomes?
	Yes: Gorpy (best match), Faja, RadFad

Pham = 85031

Gene number = 8 

E-Value: 0.0E0

	Does this gene violate any major guiding principles?
	No 

· Short gap, start codon is ATG, conserved start site, maintains coding potential 

	Decision: 
	Yes 


 
Annotation Decision #2: What is the best possible start site for this gene?
	Gathering evidence
	Explain your rationale

	What start site do Glimmer and GeneMark suggest?
	5888

	Does the start site have an associated Ribosome Binding Site with a high score?
	Yes 

Final Score: -3.895

Z-value: 2.894

 

This start site (5888) does not have the highest total score (but its very close - -3.894 vs -3.699), but it ahs the most significant Z-score and longest ORF

	Is the predicted start codon the longest ORF? If not, does the longest ORF result in excessive gene overlap (>30bp)?
	Yes  

It is a reasonable start site based on the guiding principles: It uses ATG, has coding potential in GeneMark, etc. it is 1041 bp, no overlap or large gaps are produced.

	Is this start site conserved in other phage genomes as indicated by Starterator? 
	Yes, it is conserved. 

It is the most common start codon (start #4), and it called on 88.6% of the time when present, including by the phages in the same pham (Faja, Gorpy, RadFad, etc)

	Is this start site conserved in other phage genomes as indicated by BlastP?
	DNA master BLASTp: 
Q1S1

Alignment = 100% 

E-value = 0.0E0

Phages DB BLASTp: 
Q1S1

E-value = 0.0

NCBI BLASTp

 

Yes the start site is conserved and the protein is consistently 346 AA long

	Decision:
	5888


 
Annotation Decision #3: What is the function of the putative protein?
	Gathering Evidence 
	Explain Your Rationale

	Does this protein align with a protein having a functional assignment in BlastP (phagesDB and/or GenBank) with an alignment of 10-4 or smaller with appropriate coverage? 
	Sakai and Gorpy are tied for the best match (both are within the pham), both with functional assignment major capsid protein 

Phages DB BLASTp: 
Q1S1

E-value = 0.0

Alignment = 100%

	Does this protein align with a protein having a functional assignment in the PDB or other database in HHPred with a probability of 90% or greater with appropriate coverage? 
	Yes - Source: HHPred

Function: Major capsid protein

Probability = 100%

Database: PDB
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	Is this gene located adjacent to genes of known function and in a region of the genome that shows high conservation of gene order?
	YES Synteny is observed because the order of the genes is conserved within the pham. This is a screen shot of the RadFad annotation. The major capsid protein is also commonly located downstream of the scaffolding protein 
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	Is the proposed function found on the SEA-PHAGES approved function list?
	Yes 

Official name: major capsid protein

	DECISION
	Major capsid protein


 
 
MaterMagnus Gene 9
Tuesday, January 21, 2025
11:42 AM
 
	Phage Name
	MaterMagnus

	Gene #
	9

	Stop coordinate
	7279

	Direction
	Forward

	Gap (overlap) with previous gene
	11bp Gap

	Selected start coordinate 
	6941

	Selected function
	NKF


 
Annotation Decision #1: Is this a gene? 
	Gathering evidence
	Explain your rationale 

	Was the gene called by an auto-annotation program? (Genemark, Glimmer) 
	Yes, called by Glimmer and GeneMark S & H 

	Is there evidence for coding potential?
	Yes according to the GeneMark S (top) an H (bottom) graphs 
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	Is this gene present in other auto-annotated genomes?
	Yes, it is present in Aikyam, Vopal, Sakai, Richie, and Gorpy (there are more but these are the top) 

Pham = 200418

Aikyam Phages DB: (not annotated on phamerator)
E- value = 3.0e-61

Gene #9

Vopal Phages DB (not annotated on phamerator)

E-value = 3.0e-61

Gene #9

	Does this gene violate any major guiding principles?
	No 

· Short gap between previous gene, ATG start codon, conserved start, surrounded by other forward genes, reasonable length (339 bp)

	Decision: 
	YES


 
Annotation Decision #2: What is the best possible start site for this gene?
	Gathering evidence
	Explain your rationale

	What start site do Glimmer and GeneMark suggest?
	6941

	Does the start site have an associated Ribosome Binding Site with a high score?
	Yes - for 1641, this is he best score

Final score = -2.702 

Z-score = 3.309

	Is the predicted start codon the longest ORF? If not, does the longest ORF result in excessive gene overlap (>30bp)?
	Yes, and no overlap is produced. The longest ORF is 339 bp and located 13 bp downstream of the previous gene. 

This is a reasonable start site based on the guiding principles. It uses start site ATG

	Is this start site conserved in other phage genomes as indicated by Starterator? 
	Yes 

It uses start #1, found in 34 phages and is called 100% of the time when present. 

	Is this start site conserved in other phage genomes as indicated by BlastP?
	Yes- the best match Aikyam

Phages DB BLASTp: 
E-value 3e-61 

Q1S1

DNA Master BLASTp: 
E-value = 0.0E0 

Q1S1

NCBI BLASTp (using phage Richie) 
E-value = 9e-72

Q1S1

	Decision:
	6941


 
Annotation Decision #3: What is the function of the putative protein?
	Gathering Evidence 
	Explain Your Rationale

	Does this protein align with a protein having a functional assignment in BlastP (phagesDB and/or GenBank) with an alignment of 10-4 or smaller with appropriate coverage? 
	Most informative BLASTp match (Phages DB): Aikyam

Q1S1

E-value = 3e-61

100% alignment, 100% identity 

	Does this protein align with a protein having a functional assignment in the PDB or other database in HHPred with a probability of 90% or greater with appropriate coverage? 
	No quality match 

Only the domain from AA 76-112 was matched (poor coverage), and the likely matches (>90%), they are inconsistent. It appears there is a helix-extension-helix (HeH)domain, however this is unclear and does not determine the function. 

Best match = HeH domain

Probability = 98.22%

E-value = 4.2e-6

Database: Pfam
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	Is this gene located adjacent to genes of known function and in a region of the genome that shows high conservation of gene order?
	Synteny is observed because gene 9 is located in the same location in many phages genomes within the pham. Below is the alignment with phage Sakai, who had the best BLASTp results of phages that were already annotated. 
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	Is the proposed function found on the SEA-PHAGES approved function list?
	N/A

	Decision:
	Function unknown (NKF)


 
 
MaterMagnus Gene 10
Tuesday, January 21, 2025
11:42 AM
 
	Phage Name
	MaterMagnus

	Gene #
	10 

	Stop coordinate
	7652

	Direction
	Forward

	Gap (overlap) with previous gene
	15bp Gap

	Selected start coordinate 
	7296

	Selected function
	Head-to-tail adapter


 
Annotation Decision #1: Is this a gene? 
	Gathering evidence
	Explain your rationale 

	Was the gene called by an auto-annotation program? (Genemark, Glimmer) 
	Yes - both 

	Is there evidence for coding potential?
	Yes according to GeneMark H & S
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	Is this gene present in other auto-annotated genomes?
	Yes it is present in Sakai, Richie, Phrank, Auxilium, RadFad, and more 

Best match = Sakai

Gene # = 10 

E-value = 4e-61

Pham = 202532

	Does this gene violate any major guiding principles?
	No 

· Reasonable length (357 bp), ATG start codon, conserved start site, surrounded by other forward gene. 

	Decision: 
	YES


 
Annotation Decision #2: What is the best possible start site for this gene?
	Gathering evidence
	Explain your rationale

	What start site do Glimmer and GeneMark suggest?
	7296

	Does the start site have an associated Ribosome Binding Site with a high score?
	Yes - start 7296, has the best score

Final score = -3.386

Z-score = 2.648

	Is the predicted start codon the longest ORF? If not, does the longest ORF result in excessive gene overlap (>30bp)?
	Yes - this is the first start codon and produces the longest ORF , no overlap

	Is this start site conserved in other phage genomes as indicated by Starterator? 
	Yes, many phages within the pham use this start site (start 14 on starterator), such as phages Aikyam, Phrank, Sakai, Gorpy, etc

Start 14 is the most called start, 99.5% of the time when present

	Is this start site conserved in other phage genomes as indicated by BlastP?
	The best match (Sakai) 

Phages DB 
E-value = 4e-61

Q1S1  

DNA Master
E-value = 0.0E0

Q1S1

NCBI BLASTp (phage Richie)
E-value = 2e-77

Q1S1

	Decision:
	 7296 


 
 
Annotation Decision #3: What is the function of the putative protein?
	Gathering Evidence 
	Explain Your Rationale

	Does this protein align with a protein having a functional assignment in BlastP (phagesDB and/or GenBank) with an alignment of 10-4 or smaller with appropriate coverage? 
	The best match: Sakai 

Phages DB 
E-value = 4e-61

Q1S1  

	Does this protein align with a protein having a functional assignment in the PDB or other database in HHPred with a probability of 90% or greater with appropriate coverage? 
	Best match: head-to-tail adapter,

Probability = 99.9%

E-value = 6.9e-22

Database: PDB

 

Best match for the SEA-PHAGES criteria of head to tail adapter protein: YqBg putative head to tail connecter form bacillus subtilis 

Probability= 98.42

E-value = 1.6e-5

Database: NCBI
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	Is this gene located adjacent to genes of known function and in a region of the genome that shows high conservation of gene order?
	Yes, Synteny is observed because gene 10 is the head-to-tail-adaptor in many phages within the pham. Below shows the conservation between mater magnus (top) and Sakai (bottom). The adjacent genes also have the same functions among many phages in the pham. It also follows the "phage tipped over model" because this protein (head to tail adapter) located downstream of the major capsid protein. 
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	Is the proposed function found on the SEA-PHAGES approved function list?
	Yes

Official name: Head-to-tail adapter 

Criteria: 

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



	Decision:
	Head-to-tail adapter 


 
 
 
MaterMagnus Gene 11
Tuesday, January 28, 2025
3:38 PM
 
	Phage Name
	MaterMagnus

	Gene #
	11

	Stop coordinate
	8047

	Direction
	Forward

	Gap (overlap) with previous gene
	4bp Overlap

	Selected start coordinate 
	7649

	Selected function
	Head-to-tail-stopper


 
Annotation Decision #1: Is this a gene? 
	Gathering evidence
	Explain your rationale 

	Was the gene called by an auto-annotation program? (Genemark, Glimmer) 
	Yes, both

	Is there evidence for coding potential?
	Yes, GeneMark shows coding potential in the forward direction

GeneMarkS
[image: image44.png]7600




GeneMarkH
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	Is this gene present in other auto-annotated genomes?
	Phage name: Richie

Gene #: 11

E-value: 0.0E0

Pham: 198156

 

Other phage matches: Auxilium

	Does this gene violate any major guiding principles?
	No  

· Gene has acceptable length (399 bp), 
· surrounding genes are in forward direction. 
· Start codon is GTG

	Decision: 
	Yes 


 
Annotation Decision #2: What is the best possible start site for this gene?
	Gathering evidence
	Explain your rationale

	What start site do Glimmer and GeneMark suggest?
	7649

	Does the start site have an associated Ribosome Binding Site with a high score?
	7649 start site

Final score: -3.300

Z score: 2.719

This is the best score

	Is the predicted start codon the longest ORF? If not, does the longest ORF result in excessive gene overlap (>30bp)?
	Yes, the predicted start codon has the longest ORF of 399 bp. This gene has no overlap with neighboring genes and has the best start site score.

	Is this start site conserved in other phage genomes as indicated by Starterator? 
	Yes, conserved in the phage genomes (96.2% of genes in pham). It is at start 14 and called 96.0% of the time when present with start site at 7649 and stop site at 8047. It is conserved in phages such as Richie, Vopal, Aikyam

	Is this start site conserved in other phage genomes as indicated by BlastP?
	DNAMaster: conserved in Richie

Q:S = 1:1 (1-132)

E value = 0.0E0

Alignment: 100%

% Identity = 99.24%

	Decision:
	7649


 
Annotation Decision #3: What is the function of the putative protein?
	Gathering Evidence
	Explain Your Rationale

	Does this protein align with a protein having a function assignment in BlastP (phagesDB and/or GenBank) with an alignment e-value of 10-4 or smaller with appropriate coverage?
	In DNA Master, PhagesDB, and NCBI Blasts, there is complete alignment to Richie gene 11, labelled as 'Head-to-tail stopper'. They all have a (Q:S) of (1-132:1-132), and e-values of 0, 2e-69, and 1e-89 respectively.

	Does this protein align with a protein having a functional assignment in the PDB or other database in HHPred with a probability of 90% or greater with appropriate coverage?
	The most informative HHPred match is the PDB hit 9D94_Hc (from Mycobacterium phage Bxb1), with this chain having the functional assignment 'Head-to-tail stopper', a probability of 98.41%, e-value of 0.000027, and the alignment covering most of the protein length (13-128:2-124).

There is also an HHPred match to the PDB hit 7Z4W_1, corresponding to the gp16 chain E from bacteriophage SPP1 (probability=98.3, e-value= 0.000023, (Q:S)= (16-132:3-106)).

	Is this gene located adjacent to genes of known function and in a region of the genome that shows high conservation of gene order?
	In other phages of cluster AY in Phamerator, the order of these structural proteins is highly conserved and they are of the same phams, with the same assigned functions. The order around gene 11 is:

10: Head-to-tail adaptor

11: Head-to-tail stopper
12: NKF

13: Tail terminator

(While the function of gene 12 is unknown, this gene is always present in the same order and of the same pham, so synteny is still observed).

	Is the proposed function found on the SEA-PHAGES approved function list?
	Yes (says that it must have an HHPred alignment to SPP1 gp16, which mine does).

	Decision:
	Head-to-tail stopper 
The Blast matches, Phamerator synteny, and HHPred matches all support this functional assignment, and it meets the SEA-PHAGES criteria to use this function.


 
 
 
MaterMagnus Gene 12
Sunday, January 26, 2025
3:28 PM
 
	Phage Name
	MaterMagnus

	Gene #
	12

	Stop coordinate
	8427

	Direction
	Forward

	Gap (overlap) with previous gene
	4bp Overlap 

	Selected start coordinate 
	8044 

	Selected function
	NKF


 
Annotation Decision #1: Is this a gene? 
	Gathering evidence
	Explain your rationale 

	Was the gene called by an auto-annotation program? (Genemark, Glimmer) 
	Yes, both 

	Is there evidence for coding potential?
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Yes, according to GeneMark S and H there is coding potential in the forward direction

	Is this gene present in other auto-annotated genomes?
	Yes, best match: 

Phage =  Richie 

E-value = 2e-67

Gene # = 12

Pham # = 194147

 

There were several other phages in the pham that had this gene as gene 12, including RadFad, MidnightRain, Vopal, Sakai, Billy

	Does this gene violate any major guiding principles?
	No violations 

· There isa reasonable overlap with the previous gene (3 bp)
· Appropriate length (128 AA)
· Surrounding genes in the forward direction
 

	Decision: 
	Yes 


 
Annotation Decision #2: What is the best possible start site for this gene?
	Gathering evidence
	Explain your rationale

	What start site do Glimmer and GeneMark suggest?
	8044

	Does the start site have an associated Ribosome Binding Site with a high score?
	Yes, it has the best score

Total score = -2.584 

Z-score = 3.063

	Is the predicted start codon the longest ORF? If not, does the longest ORF result in excessive gene overlap (>30bp)?
	Yes 

The length of the ORF is 384 bp, with overlap with the previous gene of 4 bp. No violations of guiding principles. 

· Reasonable start codon (GTG)
· Overlap sequence GTGA --> includes start and stop codon which is preferred by the ribosome

	Is this start site conserved in other phage genomes as indicated by Starterator? 
	Yes, this is the consensus start on starterator

· Start 4 
· called 100% of the time when present

	Is this start site conserved in other phage genomes as indicated by BlastP?
	Yes- best BLASTp match = Richie

Phages DB BLASTp: Q1S1
Query: 1-127 

Subject: 1-127

E-value: 2e-67

%-identity: 100% 

DNA Master BLASTp: 
Q1S1

E-value = 0.0E0

%-identity = 100%

% alignment = 100%

NCBI BLASTp: 
Q1S1

E-value = 1e-85

%-identity = 100%

% alignment = 100%

	Decision:
	8044


 
 
Annotation Decision #3: What is the function of the putative protein?
	Gathering Evidence
	Explain Your Rationale

	Does this protein align with a protein having a function assignment in BlastP (phagesDB and/or GenBank) with an alignment e-value of 10-4 or smaller with appropriate coverage?
	DNA Master: Richie (hypothetical protein): (Q:S)= (1-127:1-127), e-value= 0.

PhagesDB: Richie_12 (function unknown): (Q:S)= (1-127:1-127), e-value= 2e-67. 
NCBI: Richie (hypothetical protein): (Q:S)= (1-127:1-127), e-value= 1e-85.

These alignments have full coverage and are from the same pham, but the function is unknown, and they are labelled as hypothetical proteins.

	Does this protein align with a protein having a functional assignment in the PDB or other database in HHPred with a probability of 90% or greater with appropriate coverage?
	No Quality Match.

The best HHPred match is to the Pfam hit PF11114.13, corresponding to Minor_capsid_2, with a probability of 99.35%, e-value of 1.1e-11, and covering most of the protein length (23-118:15-104). But according to SEA-PHAGES, a minor capsid protein cannot be called if there are conflicting results, which there are (to some tail proteins).
There is also an HHPred match to PF04883.17, corresponding to phage HK97 gp10 (probability= 99%, e-value= 9.7e-9, (Q:S)= (10-91:2-102)), but according to SEA-PHAGES this would be a hypothetical protein with no known function.

NCBI CDD shows no conserved domains and DeepTMHMM has no transmembrane domains.

	Is this gene located adjacent to genes of known function and in a region of the genome that shows high conservation of gene order?
	Gene 12 is in the structural protein region of the genome, which has high synteny in the cluster AY phages in Phamerator. The order of the genes, including gene 12, is highly conserved and mostly have the same phams, but while the genes around 12 have known functions, 12 does not:

11: Head-to-tail stopper

12: NKF
13: Tail terminator

	Is the proposed function found on the SEA-PHAGES approved function list?
	Yes (it says if there is a match to HK97 gp10, this would be a hypothetical protein with no known function).

	Decision:
	NKF (or hypothetical protein) 
No function was identified in the Blasts, HHPred, or Phamerator. 


 
 
 
MaterMagnus Gene 13
Tuesday, January 28, 2025
3:38 PM
 
	Phage Name
	MaterMagnus

	Gene #
	13

	Stop coordinate
	8822

	Direction
	Forward

	Gap (overlap) with previous gene
	4bp Overlap

	Selected start coordinate 
	8424

	Selected function
	Tail terminator protein


 
Annotation Decision #1: Is this a gene? 
	Gathering evidence
	Explain your rationale 

	Was the gene called by an auto-annotation program? (Genemark, Glimmer) 
	Yes, both

	Is there evidence for coding potential?
	Yes, GeneMark shows coding potential in the forward direction

GeneMark S
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GeneMark H
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	Is this gene present in other auto-annotated genomes?
	phage name: Richie

Gene #: 13

E-value: 0.0E0

Pham: 3597

 

Other phage matches: Gorpy

	Does this gene violate any major guiding principles?
	Phage name: Richie

Gene #: 13

E-value: 0.0E0

Pham: 3597

 

Other phage matches: Gorpy

	Decision: 
	Yes


 
Annotation Decision #2: What is the best possible start site for this gene?
	Gathering evidence
	Explain your rationale

	What start site do Glimmer and GeneMark suggest?
	Glimmer: 8409

GeneMark: 8424

	Does the start site have an associated Ribosome Binding Site with a high score?
	8409 start site

Final score: -5.092

Z score: 2.562

This is not the best score

 

8424 start site

Final score: -5.550

Z score: 1.738

 

8700 start site

Final score: -3.151

Z score: 2.761

	Is the predicted start codon the longest ORF? If not, does the longest ORF result in excessive gene overlap (>30bp)?
	Yes, the predicted start codon has the longest ORF of 414 bp. There is an 18 bp overlap with the previous gene. The 8700 start site has an ORF of 123 bp.

	Is this start site conserved in other phage genomes as indicated by Starterator? 
	Yes, conserved in the phage genomes (100% of genes in pham). It is at start 1 and called 32.6% of the time when present with start site at 8409 and stop site at 8914. It is conserved in phages such as BlueShadow, Vopal, Aikyam

	Is this start site conserved in other phage genomes as indicated by BlastP?
	DNAMaster: conserved in Richie (8409 start site)

Q:S = 6:1

E value = 0.0E0

Alignment: 100%

% Identity = 100%

 

DNAMaster: 8424 start site

Q:S = 1:1

E value = 0.E00

Alignment = 100%

% Identity = 100%

	Decision:
	Start site was changed from the predicted 8409 to 8424


 
Annotation Decision #3: What is the function of the putative protein?
	Gathering Evidence 
	Explain Your Rationale

	Does this protein align with a protein having a functional assignment in BlastP (phagesDB and/or GenBank) with an alignment of 10-4 or smaller with appropriate coverage? 
	Yes, aligns best with Richie protein function

DNAMaster: conserved in Richie

Q:S = 1:1

E value = 0.0E0

Query cover: 100%

	Does this protein align with a protein having a functional assignment in the PDB or other database in HHPred with a probability of 90% or greater with appropriate coverage? 
	Best match:

Probability: 99.74

Score: 94.49

Database: PDB

This codes for tail terminator protein
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	Is this gene located adjacent to genes of known function and in a region of the genome that shows high conservation of gene order?
	Yes 

There is synteny within the region of the gene in phage Richie, and many other phages in the pham, however Richie was the best match. The neighboring proteins code for tail terminator (gene 12) and major tail protein (gene 14). Gene 13 in this phage codes for head-to-tail stopper and makes sense according to synteny as neighboring genes also code for head and tail assembly proteins.
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	Is the proposed function found on the SEA-PHAGES approved function list?
	Yes

	Decision:
	Tail terminator protein


Note: changed start site by adding 15 bp to 8409 --> now gene is aligned to Richie
 
 
MaterMagnus Gene 14
Sunday, January 26, 2025
3:28 PM
 
	Phage Name
	MaterMagnus

	Gene #
	14

	Stop coordinate
	9054

	Direction
	forward

	Gap (overlap) with previous gene
	45bp Gap

	Selected start coordinate 
	8869

	Selected function
	NKF


 
Annotation Decision #1: Is this a gene? 
	Gathering evidence
	Explain your rationale 

	Was the gene called by an auto-annotation program? (Genemark, Glimmer) 
	Yes, both

	Is there evidence for coding potential?
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Yes, according to GeneMark S and H there is coding potential in the forward direction

	Is this gene present in other auto-annotated genomes?
	Yes, there was a tie between several phages for the best match

· YoungHarleezy, Windest, Sakai, Richie, Raphaella, MUWow, JellyBread, Gorpy, CookieBear, Aikyum
E-value: 6e-31

Gene # : 14

Pham #: 4218

	Does this gene violate any major guiding principles?
	No 

· The gap (47 bp) is a normal 
· Reasonable length (186bp) 
· Surrounded by other forward genes 
 

	Decision: 
	Yes


 
Annotation Decision #2: What is the best possible start site for this gene?
	Gathering evidence
	Explain your rationale

	What start site do Glimmer and GeneMark suggest?
	8869

	Does the start site have an associated Ribosome Binding Site with a high score?
	Yes, it has the best score

Total score = -2.601

Z-score = 2.987

	Is the predicted start codon the longest ORF? If not, does the longest ORF result in excessive gene overlap (>30bp)?
	Yes, the ORF is 186 bp

There is no overlap with the previous gene

Uses start codon GTG

No violations of guiding principles

	Is this start site conserved in other phage genomes as indicated by Starterator? 
	Yes, this is the most called on start site in Startereator 

· Called 100% of the time when present 
· Start 2

	Is this start site conserved in other phage genomes as indicated by BlastP?
	Yes- best BLASTp match (tie) = YoungHarleezy, Richie

Phages DB BLASTp: Q1S1
Query: 1-61

Subject: 1-61

E-value: 6e-31

%-identity: 100% 

DNA Master BLASTp: 
Q1S1

E-value = 6.5e-34

%-identity = 100%

% alignment = 100%

NCBI BLASTp: 
Q1S1

E-value = 6e-34

%-identity = 100%

% alignment = 100%

	Decision:
	8869


 
Annotation Decision #3: What is the function of the putative protein?
	Gathering Evidence 
	Explain Your Rationale

	Does this protein align with a protein having a functional assignment in BlastP (phagesDB and/or GenBank) with an alignment of 10-4 or smaller with appropriate coverage? 
	Best BLASTp match (tie) = YoungHarleezy, Richie

Phages DB BLASTp: 
Q1S1

E-value: 6e-31

Alignment: 100%

	Does this protein align with a protein having a functional assignment in the PDB or other database in HHPred with a probability of 90% or greater with appropriate coverage? 
	No quality match 

Best match data: 

Database: Pfam

Probability: 49.3%

E-value: 44

Function: enterobacterial Trat complement resistance protein
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	Is this gene located adjacent to genes of known function and in a region of the genome that shows high conservation of gene order?
	Yes- synteny is observed. Below is the phamerator graph from the best match Richie. 

It is surrounded by the tail terminator and the major tail protein 
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	Is the proposed function found on the SEA-PHAGES approved function list?
	N/A

 

	Decision:
	NKF


 
 
MaterMagnus Gene 15
Tuesday, January 28, 2025
3:38 PM
 
	Phage Name
	MaterMagnus

	Gene #
	15

	Stop coordinate
	9562

	Direction
	Forward

	Gap (overlap) with previous gene
	8bp Overlap

	Selected start coordinate 
	9047

	Selected function
	Major tail protein


 
Annotation Decision #1: Is this a gene? 
	Gathering evidence
	Explain your rationale 

	Was the gene called by an auto-annotation program? (Genemark, Glimmer) 
	Yes, both

	Is there evidence for coding potential?
	Yes, GeneMark shows coding potential in the forward direction

GeneMarkS
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GeneMarkH
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	Is this gene present in other auto-annotated genomes?
	Phage name: Richie

Gene #: 15

E-value: 0.0E0

Pham: 197996

 

Other phage matches: Auxilium

	Does this gene violate any major guiding principles?
	No violations. 

· 7 bp overlap with the previous gene.  
· Gene has acceptable length (516 bp), 
· surrounding genes are in forward direction. Start site is ATG

	Decision: 
	Yes


 
Annotation Decision #2: What is the best possible start site for this gene?
	Gathering evidence
	Explain your rationale

	What start site do Glimmer and GeneMark suggest?
	9047

	Does the start site have an associated Ribosome Binding Site with a high score?
	9047 start site

Final score: -3.446

Z score: 2.611

This is the best score

	Is the predicted start codon the longest ORF? If not, does the longest ORF result in excessive gene overlap (>30bp)?
	Yes, the predicted start codon has the longest ORF of 516 bp. There is an 7 bp overlap with the previous gene and has the best start site score.

	Is this start site conserved in other phage genomes as indicated by Starterator? 
	es, conserved in the phage genomes (97.9% of genes in pham). It is at start 3 and called 100% of the time when present with start site at 9047 and stop site at 9654. It is conserved in phages such as Richie, Auxilium, BlueShadow

	Is this start site conserved in other phage genomes as indicated by BlastP?
	DNAMaster: conserved in Richie

Q:S = 1:1 (1-171)

E value = 0.0E0

Alignment: 100%

% Identity = 100%

	Decision:
	9047


 
Annotation Decision #3: What is the function of the putative protein?
	Gathering Evidence 
	Explain Your Rationale

	Does this protein align with a protein having a functional assignment in BlastP (phagesDB and/or GenBank) with an alignment of 10-4 or smaller with appropriate coverage? 
	Yes, aligns best with Richie protein function

DNAMaster: conserved in Richie

Q:S = 1:1

E value = 0.0E0

Query cover: 100%

	Does this protein align with a protein having a functional assignment in the PDB or other database in HHPred with a probability of 90% or greater with appropriate coverage? 
	Best match:

Probability: 94.94%

Score: 32.3

Database: PDB

This codes for major tail protein
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	Is this gene located adjacent to genes of known function and in a region of the genome that shows high conservation of gene order?
	Yes, there is synteny within the region of the conserved gene in phage Richie. The neighboring genes code for major tail protein (gene 14) and assembly chaperone (gene 16). Gene 15 in this phage codes for major tail protein and makes sense according to synteny as neighboring genes also code for tail assembly proteins.
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	Is the proposed function found on the SEA-PHAGES approved function list?
	Yes

 

	Decision:
	Major tail protein


 
 
 
MaterMagnus Gene 16
Monday, January 27, 2025
2:06 PM
 
	Phage Name
	MaterMagnus

	Gene #
	16

	Stop coordinate
	10,188

	Direction
	Forward 

	Gap (overlap) with previous gene
	88bp Gap

	Selected start coordinate 
	9652

	Selected function
	Tail assembly chaperone


 
Annotation Decision #1: Is this a gene? 
	Gathering evidence
	Explain your rationale 

	Was the gene called by an auto-annotation program? (Genemark, Glimmer) 
	Yes, both 

	Is there evidence for coding potential?
	Yes according to GeneMark S and H there is coding potential in the forward direction 
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	Is this gene present in other auto-annotated genomes?
	Yes, the best match is a tie between many phages in the pham including Richie, YoungHarleezy, Windest, Vopal, RadFad, Sakai, etc 

E-value: 3e-98 

Gene #: 16

Pham: 86522

	Does this gene violate any major guiding principles?
	No 

· Appropriate length (537 bp)
· Surrounded by forward direction genes 
· Normal size gap between previous gene
· Should be the protein with the -1 frameshift with the same ORF as gene 17
· Coding potential observed in GeneMark

	Decision: 
	Yes


 
Annotation Decision #2: What is the best possible start site for this gene?
	Gathering evidence
	Explain your rationale

	What start site do Glimmer and GeneMark suggest?
	9652

	Does the start site have an associated Ribosome Binding Site with a high score?
	Start 9652: 

RBS: -3.837

Z-score: 2.393

 

Start 9680 (best scores):

RBS: -3.610

Z-score: 2.502

	Is the predicted start codon the longest ORF? If not, does the longest ORF result in excessive gene overlap (>30bp)?
	Start 9652: longest ORF- 537 bp

· No overlap, reasonable length gap 
· Start codon ATG 
Start 9680 ORF - 339 bp

· Not the longest ORF
· Produces a larger gap between the previous gene- 288 bp
· Start codon GTG

	Is this start site conserved in other phage genomes as indicated by Starterator? 
	Start 9652: 

· Start number 6 
· Called 100% of the time when present, present in 95.7% of genes
Start 9850: 

· Start 16 
· NA

	Is this start site conserved in other phage genomes as indicated by BlastP?
	Phages DB BLASTp: Richie (tied with others)

Q1S1

E-value: 3e-98

Alignment: 100%

DNA Master BLASTp: Richie

Q1S1

E-value: 0.0E0

Alignment: 100%

NCBI BLASTp: Richie

Q1S1

E-value: 2e-128

Alignment: 100%

	Decision:
	9652


 
Annotation Decision #3: What is the function of the putative protein?
	Gathering Evidence 
	Explain Your Rationale

	Does this protein align with a protein having a functional assignment in BlastP (phagesDB and/or GenBank) with an alignment of 10-4 or smaller with appropriate coverage? 
	Phages DB BLASTp: Richie (tied with others)

Q1S1

E-value: 3e-98

Function: tail assembly chaperone

	Does this protein align with a protein having a functional assignment in the PDB or other database in HHPred with a probability of 90% or greater with appropriate coverage? 
	Best match: tail assembly chaperone 

Database: Pfam

Probability: 95.3% 

E-value: 0.34 

· There is poor coverage, indicating that this is just a domain of the protein 
· Amino acids 67-156 out of 179
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	Is this gene located adjacent to genes of known function and in a region of the genome that shows high conservation of gene order?
	Yes
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Synteny is observed. Above is the phamerator graph for MaterMagnus (top) and Richie (bottom). The tail chaperone protein is typically located upstream of the tape measure protein. It is located downstream of the major tail protein, which makes sense since it is the chaperone of that protein.

	Is the proposed function found on the SEA-PHAGES approved function list?
	Yes

 

	Decision:
	Tail assembly chaperone


 
 
 
MaterMagnus Gene 17
Tuesday, January 28, 2025
3:38 PM
 
	Phage Name
	MaterMagnus


	Gene #
	17

	Stop coordinate
	10535

	Direction
	Forward

	Gap (overlap) with previous gene
	Translational frame shift 

537bp Overlap with previous gene 

	Selected start coordinate 
	9652, with -1 frameshift at 10141

	Selected function
	Tail assembly chaperone 


 
Annotation Decision #1: Is this a gene? 
	Gathering evidence
	Explain your rationale 

	Was the gene called by an auto-annotation program? (Genemark, Glimmer) 
	Yes, both 

	Is there evidence for coding potential?
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The top ORF is gene 16, and the bottom ORF is shows the -1 translational frameshift that continues gene 17 

This shows coding potential in the forward direction 

	Is this gene present in other auto-annotated genomes?
	Yes 

Phages DB BLASTp 
Best match: Richie

Q1S1

Identity: 100% 

Aligned: 100% 

E-value: e-171

This gene was observed in several other phages in the pham, all showing the same frameshift. 

Pham = 184156

	Does this gene violate any major guiding principles?
	No

· Appropriate length (885 bp)
· Surrounded by forward direction genes 
· Reasonable frameshift 

	Decision: 
	Yes


 
Annotation Decision #2: What is the best possible start site for this gene?
	Gathering evidence
	Explain your rationale

	What start site do Glimmer and GeneMark suggest?
	Glimmer: 10332

Translational frameshift - same start data as gene 16 

-1 slippage at 10141 or 10139 (see frameshift notes) 

	Does the start site have an associated Ribosome Binding Site with a high score?
	Start 9652: 

RBS: -3.837

Z-score: 2.393

	Is the predicted start codon the longest ORF? If not, does the longest ORF result in excessive gene overlap (>30bp)?
	Start 9652: longest ORF- 885 bp

· Start codon ATG 
· No overlap with previous gene

	Is this start site conserved in other phage genomes as indicated by Starterator? 
	Start 9652: 

· Start number 6 
· Called 100% of the time when present, present in 95.7% of genes

	Is this start site conserved in other phage genomes as indicated by BlastP?
	Phages DB BLASTp 
Best match: Richie

Q1S1

E-value: e-171

DNA Master BLASTp
Best Match: Richie

Q1S1

E-value: 0.0E0

NCBI BLASTp: 

Best Match: Richie

Q1S1

E-value: 0.0E0

	Decision:
	9652


 
 
Annotation Decision #3: What is the function of the putative protein?
	Gathering Evidence 
	Explain Your Rationale

	Does this protein align with a protein having a functional assignment in BlastP (phagesDB and/or GenBank) with an alignment of 10-4 or smaller with appropriate coverage? 
	Yes, aligns best with Richie protein function

DNAMaster: conserved in Richie

Q:S = 1:1

E value = 0.0E0

Query cover: 100%

	Does this protein align with a protein having a functional assignment in the PDB or other database in HHPred with a probability of 90% or greater with appropriate coverage? 
	 

Best match: Zinc finger protein

Probability: 94.96

Score: 32.69

Database: PDB

Low quality match: poor coverage
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PhagesDB:

Function unknown in majority of phages

 

DNAMaster:

Hypothetical protein or tail assembly protein

	Is this gene located adjacent to genes of known function and in a region of the genome that shows high conservation of gene order?
	Yes, there is synteny within the region of the conserved gene in phage Richie. The neighboring proteins code for tail assembly chaperone (gene 16) and (gene 18). 
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	Is the proposed function found on the SEA-PHAGES approved function list?
	Tail assembly chaperone YES

zinc finger protein NO

	Decision:
	Hypothetical protein


 
 
Original six frame translation from BLAST
[image: image68.png]T % L F H * 4 F
. R P F F T E R
GACGTCCCTTTTTCACTGAGC GO

yCTGCRGGGAAAAAGTGACTCGCG




Translational Frameshift Data
 
Slippery sequence: 10137 - 10144
CCCTTTTT
 
1st possibility 
-1 frame shift 
CCC = P 
TTT = F  --> -1 shift so there is another TTT = F again 
· So it switched from the top ORF to the bottom ORF
New ORF: TCA = T 
Old ORF: TTC = F
 
Nucleotide T at position 10142 has the backwards slip
 
 
2nd possibility 
CCC = P 
-1 slippage 
CTT = F 
TTT = F 
Updated six frame translation for translational frame shift: 
Yellow =  gene 16, beginning of gene 17 
Blue = the rest of gene 17 
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Phages DB BLASTp results 
[image: image70.png]>Richie_17, tail assembly chaperone, 294
Length = 294

Score = 598 bits (1541), Expect = e-171
Identities = 294/294 (100%), Positives = 294/294 (100%)

Query: 1  MTLTVKRPETRVPFCLDGDLKAAHEAAEAEYARENNRRMADPRLGSTVRKLAEKVQDLES
MTLTVKRPETRVPFCLDGDLKAAHEAAEAEYARENNRRMADPRLGSTVRKLAEKVQDLES
Sbjct: 1 MTLTVKRPETRVPFCLDGDLKAAHEAAEAEYARENNRRMADPRLGSTVRKLAEKVQDLES

Query: 61 QMQDSTVTFLIRGLKRGEWVELTGEHPPREKNTLDASYGYNVEAVMLEGIPRSIVAVENS
QMQDSTVTFLIRGLKRGEWVELTGEHPPREKNTLDASYGYNVEAVMLEGIPRSIVAVENS
Sbjct: 61 QMQDSTVTFLIRGLKRGEWVELTGEHPPREKNTLDASYGYNVEAVMLEGIPRSIVAVENS

Query: 121 KGEPLDFDPAAEWDALAEDMTNSQYEDFILAVLKVNAGRNDVPFFTERLQGDAGFRAEVT
KGEPLDFDPAAEWDALAEDMTNSQYEDFILAVLKVNAGRNDVPFFTERLQGDAGFRAEVT
Sbjct: 121 KGEPLDFDPAAEWDALAEDMTNSQYEDFILAVLKVNAGRNDVPFFTERLQGDAGFRAEVT

Query: 181 AAHSLGISLKRFHGWEPETVYTYEGGRLISSKPEAEWDDREQSLVLAMHAYKSTLCPLCG
AAHSLGISLKRFHGWEPETVYTYEGGRLISSKPEAEWDDREQSLVLAMHAYKSTLCPLCG
Sbjct: 181 AAHSLGISLKRFHGWEPETVYTYEGGRLISSKPEAEWDDREQSLVLAMHAYKSTLCPLCG

Query: 241 LPVDVCTDPKNERKFKAGQPIRCHKTTAELIAGKKIDDKMPHKEALLFSAEMLP 294
LPVDVCTDPKNERKFKAGQPIRCHKTTAELIAGKKIDDKMPHKEALLFSAEMLP
Sbjct: 241 LPVDVCTDPKNERKFKAGQPIRCHKTTAELIAGKKIDDKMPHKEALLFSAEMLP 294

>RadFad_17, tail assembly chaperone, 294
Length = 294

Score = 598 bits (1541), Expect = e-171
Identities = 294/294 (100%), Positives = 294/294 (100%)

Query: 1  MTLTVKRPETRVPFCLDGDLKAAHEAAEAEYARENNRRMADPRLGSTVRKLAEKVQDLES
MTLTVKRPETRVPFCLDGDLKAAHEAAEAEYARENNRRMADPRLGSTVRKLAEKVQDLES
Sbjct: 1 MTLTVKRPETRVPFCLDGDLKAAHEAAEAEYARENNRRMADPRLGSTVRKLAEKVQDLES

Query: 61 QMQDSTVTFLIRGLKRGEWVELTGEHPPREKNTLDASYGYNVEAVMLEGIPRSIVAVENS
QMQDSTVTFLIRGLKRGEWVELTGEHPPREKNTLDASYGYNVEAVMLEGIPRSIVAVENS
Sbjct: 61 QMQDSTVTFLIRGLKRGEWVELTGEHPPREKNTLDASYGYNVEAVMLEGIPRSIVAVENS

Query: 121 KGEPLDFDPAAEWDALAEDMTNSQYEDFILAVLKVNAGRNDVPFFTERLQGDAGFRAEVT
KGEPLDFDPAAEWDALAEDMTNSQYEDFILAVLKVNAGRNDVPFFTERLQGDAGFRAEVT
Sbjct: 121 KGEPLDFDPAAEWDALAEDMTNSQYEDFILAVLKVNAGRNDVPFFTERLQGDAGFRAEVT

Query: 181 AAHSLGISLKRFHGWEPETVYTYEGGRLISSKPEAEWDDREQSLVLAMHAYKSTLCPLCG
AAHSLGISLKRFHGWEPETVYTYEGGRLISSKPEAEWDDREQSLVLAMHAYKSTLCPLCG
Sbjct: 181 AAHSLGISLKRFHGWEPETVYTYEGGRLISSKPEAEWDDREQSLVLAMHAYKSTLCPLCG

Query: 241 LPVDVCTDPKNERKFKAGQPIRCHKTTAELIAGKKIDDKMPHKEALLFSAEMLP 294
LPVDVCTDPKNERKFKAGQPIRCHKTTAELIAGKKIDDKMPHKEALLFSAEMLP
Sbjct: 241 LPVDVCTDPKNERKFKAGQPIRCHKTTAELIAGKKIDDKMPHKEALLFSAEMLP 294
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Based on the matches in phages DB, the site of the translational frameshift was correctly predicted because there is 100% identity and 100% alignment with the best matches
 
 
MaterMagnus Gene 18
Monday, January 27, 2025
2:07 PM
 
	Phage Name
	MaterMagnus

	Gene #
	18

	Stop coordinate
	10532

	Direction
	Reverse

	Gap (overlap) with previous gene
	4bp Overlap

	Selected start coordinate 
	10771

	Selected function
	NKF


 
Annotation Decision #1: Is this a gene? 
	Gathering evidence
	Explain your rationale 

	Was the gene called by an auto-annotation program? (Genemark, Glimmer) 
	Yes, both 

	Is there evidence for coding potential?
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There is coding potential shown in GeneMark S (top) but not GeneMark H (bottom) in the reverse direction. 

	Is this gene present in other auto-annotated genomes?
	Yes, there is a tie for best match with several phages including Sakai, Richie, RadFad

Gene #: 18

E-Value: 3e-38

Pham #: 203230

	Does this gene violate any major guiding principles?
	Yes 

This gene is in the reverse direction even though it is surrounded by forward direction genes. 

 

However, there is no overlap/ reasonable length gaps, and it is an appropriate length (240 bp)

	Decision: 
	Yes


 
Annotation Decision #2: What is the best possible start site for this gene?
	Gathering evidence
	Explain your rationale

	What start site do Glimmer and GeneMark suggest?
	10771

	Does the start site have an associated Ribosome Binding Site with a high score?
	Neither of these starts have a significant Z-score and they have poor RBS scores too. The start at 10804 has a better score, but still not significant, however there is no coding potential at that start site 

Start 10771: 

RBS: -5.092

Z-score: 1.790

Start 10804: 

RBS: -5.038

Z-score: 1.984

	Is the predicted start codon the longest ORF? If not, does the longest ORF result in excessive gene overlap (>30bp)?
	The start 10771 produces the longest ORF because the start at 10804 does not have coding potential around it, so its probably not in an ORF

	Is this start site conserved in other phage genomes as indicated by Starterator? 
	Yes, start 10771 is conserved 

Start # 11 in starterator 

Found in 65% of genes in the pham 

Called 100% of the time when present

	Is this start site conserved in other phage genomes as indicated by BlastP?
	Yes - best match is Sakai 

Phages DB BLASTp: Sakai

Q1S1

E-value: 3e-38 

% identity: 100% 

DNA master BLASTp: Sakai

Q1S1

E-value: 1.8e-32

%-identity: 100%

NCBI BLASTp: 

Q1S1

E-value: 

%-identity: 

	Decision:
	10771


 
Annotation Decision #3: What is the function of the putative protein?
	Gathering Evidence 
	Explain Your Rationale

	Does this protein align with a protein having a functional assignment in BlastP (phagesDB and/or GenBank) with an alignment of 10-4 or smaller with appropriate coverage? 
	NO- best match is Sakai hypothetical protein 

Phages DB BLASTp: Sakai

Q1S1

E-value: 3e-38 

	Does this protein align with a protein having a functional assignment in the PDB or other database in HHPred with a probability of 90% or greater with appropriate coverage? 
	Best match: protein of unknown function 

· Only match with a significant E-value 
· Probability: 98.85%
· Database: Pfam 
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	Is this gene located adjacent to genes of known function and in a region of the genome that shows high conservation of gene order?
	Yes - below is a phamerator graph of Sakai
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It is located downstream of the tail assembly chaperone overlapping ORFs (16, 17) and upstream of the tape measure protein (19). This is a highly conserved sequence among phages. Within the pham, gene 18 is conserved in this location. 

	Is the proposed function found on the SEA-PHAGES approved function list?
	NA

	Decision:
	NKF


 
 
 
MaterMagnus Gene 19
Tuesday, January 28, 2025
3:38 PM
 
	Phage Name
	MaterMagnus

	Gene #
	19

	Stop coordinate
	14785

	Direction
	Forward

	Gap (overlap) with previous gene
	71bp Gap

	Selected start coordinate 
	10844

	Selected function
	Tape Measure protein


 
Annotation Decision #1: Is this a gene? 
	Gathering evidence
	Explain your rationale 

	Was the gene called by an auto-annotation program? (Genemark, Glimmer) 
	Yes, both

	Is there evidence for coding potential?
	GeneMarkS
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Yes, GeneMark shows coding potential in the forward direction

	Is this gene present in other auto-annotated genomes?
	Phage name: RadFad

Gene #: 19

E-value: 0.0E0

Pham: 200332

 

Other phage matches: MidnightRain

	Does this gene violate any major guiding principles?
	No violations. 

· Gene has acceptable length (3942 bp). 
· The previous downstream gene is in the reverse direction 
· 73 bp gap which is acceptable in the guidelines as gaps between genes in different directions should be at least 50 bp. 
· Start site is TTG

	Decision: 
	Yes


 
Annotation Decision #2: What is the best possible start site for this gene?
	Gathering evidence
	Explain your rationale

	What start site do Glimmer and GeneMark suggest?
	Glimmer: 10844

GeneMark: NA

	Does the start site have an associated Ribosome Binding Site with a high score?
	10844 start site

Final score: -4.437

Z score: 2.215

This is not the best score

 

11594 start site

Final score: -2.728

Z score: 3.155

This is the best score

	Is the predicted start codon the longest ORF? If not, does the longest ORF result in excessive gene overlap (>30bp)?
	Yes, start 10844 has the longest ORF of 3942 bp.

· There is a 1 bp overlap with the nearest upstream gene. 
· There is a 73 bp gap starting at the 10844 start site between this gene and the nearest upstream gene (gene 18). This is a smaller gap than the 11594 start site (823 bp gap)

	Is this start site conserved in other phage genomes as indicated by Starterator? 
	Yes, conserved in the phage genomes (83.6% of genes in pham). It is at start 24 and called 100% of the time when present with start site at 10844 and stop site at 14785. It is conserved in phages such as RadFad, MidnightRain, Aikyam

	Is this start site conserved in other phage genomes as indicated by BlastP?
	DNA Master:  RadFad

Q1S1

E value = 0.0E0

% Identity = 99.62%

Phages DB BLASTp: Midnight Rain

Q1S1

E-value: 0.0E0

%-identity: 99%

%-alignment: 99%

NCBI BLASTp: Midnight Rain

Q1S1

E-value: 0.0E0

%-identity: 99%

%-alignment: 99%

	Decision:
	10844


 
Annotation Decision #3: What is the function of the putative protein?
	Gathering Evidence 
	Explain Your Rationale

	Does this protein align with a protein having a functional assignment in BlastP (phagesDB and/or GenBank) with an alignment of 10-4 or smaller with appropriate coverage? 
	Phages DB BLASTp: Midnight Rain

Q1S1

E-value: 0.0E0

Function: tape measure protein

	Does this protein align with a protein having a functional assignment in the PDB or other database in HHPred with a probability of 90% or greater with appropriate coverage? 
	Best match: Tape measure protein

Probability: 99.59

E-value: 2e-7

Score: 134.45

Database: RCSB PDB
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	Is this gene located adjacent to genes of known function and in a region of the genome that shows high conservation of gene order?
	Yes, synteny is observed. 

· The neighboring genes code for tail proteins, such as gene 20 coding for minor tail protein. 
· Gene 19  codes for tape measure protein and makes sense according to synteny as neighboring genes code for tail assembly proteins and the tape measure protein is a necessary component of the phage tail.
· It is known to be down stream of tail assembly chaperone that is known to have a -1 frameshift
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	Is the proposed function found on the SEA-PHAGES approved function list?
	Yes

	Decision:
	Tape measure protein


 
 
 
MaterMagnus Gene 20
Monday, January 27, 2025
2:07 PM
 
	Phage Name
	MaterMagnus

	Gene #
	20

	Stop coordinate
	15612

	Direction
	Forward

	Gap (overlap) with previous gene
	1bp Overlap

	Selected start coordinate 
	14785

	Selected function
	Minor tail protein


 
Annotation Decision #1: Is this a gene? 
	Gathering evidence
	Explain your rationale 

	Was the gene called by an auto-annotation program? (Genemark, Glimmer) 
	Yes, both 

	Is there evidence for coding potential?
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Yes, GeneMark S and GeneMark H both show coding potential in the forward direction

	Is this gene present in other auto-annotated genomes?
	Yes, the best match in phages DB is Aikyam (tie with other phages in the pham)

E-value: e-155

Gene #: 20 

Pham: 85940

	Does this gene violate any major guiding principles?
	No

· Surrounded by other forward genes 
· Reasonable length 828 bp 
· No significant overlap or gaps 

	Decision: 
	Yes


 
Annotation Decision #2: What is the best possible start site for this gene?
	Gathering evidence
	Explain your rationale

	What start site do Glimmer and GeneMark suggest?
	14785

	Does the start site have an associated Ribosome Binding Site with a high score?
	Yes, the best score is this start site 

RBS: -2.175

Z-score: 3.222

	Is the predicted start codon the longest ORF? If not, does the longest ORF result in excessive gene overlap (>30bp)?
	Yes, the ORF is 828 bp, with no violations of guiding principles 

· Start codon ATG
· No excessive overlap: 1 bp overlap with upstream gene 
· Uses the common 1 bp overlap sequence: TGATG, where A is the overlapping base
· Most common start and stop codon

	Is this start site conserved in other phage genomes as indicated by Starterator? 
	Yes, it is start 1 in Starterator 

· Most common start, present in 98.8% of genes in the pham 
· Called 100% of the time when present 

	Is this start site conserved in other phage genomes as indicated by BlastP?
	Yes, there is a tie for best match between Aikyam, Spicy Frank, MidnightRain, BlueShadow, etc. 

Phages DB BLASTp: Aikyam

Q1S1

E-value: e-155

Alignment: 99%

DNA master BLASTp: Gorpy, Sakai, RadFad

Q1S1

E-value: 0.0E0

Alignment: 100%

NCBI BLASTp: 

Q1S1

E-value: 0.0

Alignment: 99%

	Decision:
	14785


 
 
Annotation Decision #3: What is the function of the putative protein?
	Gathering Evidence 
	Explain Your Rationale

	Does this protein align with a protein having a functional assignment in BlastP (phagesDB and/or GenBank) with an alignment of 10-4 or smaller with appropriate coverage? 
	Phages DB BLASTp: Aikyam_draft, Richie, Sakai, Faja, RadFad (tie)

Q1S1

E-value: e-155

Function: minor tail protein

	Does this protein align with a protein having a functional assignment in the PDB or other database in HHPred with a probability of 90% or greater with appropriate coverage? 
	No quality match 

Best match: baseplate centerpiece

Database: Pfam

Probability: 88.19

E-value: 27

· Based on this E-value, the result is inconclusive and most likely from random chance 
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	Is this gene located adjacent to genes of known function and in a region of the genome that shows high conservation of gene order?
	Yes - synteny is observed 

The phamerator graph shows MaterMagnus on top and Richie on the bottom. The gene order is conserved. This follows synteny because the minor tail protein (gene 20) is located down stream of the tape measure protein which determines tail length. 
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	Is the proposed function found on the SEA-PHAGES approved function list?
	Yes

	DECISION
	Minor tail protein. 

Even though the HHPred data does not support this function, the gene is only 1 amino acid difference from gene 20 in other phages in the pham that were called as minor tail protein


 
 
MaterMagnus Gene 21
Sunday, February 2, 2025
10:13 PM
	Phage Name
	MaterMagnus

	Gene #
	21

	Stop coordinate
	16925

	Direction
	Forward

	Gap (overlap) with previous gene
	10bp Gap

	Selected start coordinate 
	15624

	Selected function
	Minor tail protein


 
Annotation Decision #1: Is this a gene? 
	Gathering evidence
	Explain your rationale 

	Was the gene called by an auto-annotation program? (Genemark, Glimmer) 
	Yes, both

	Is there evidence for coding potential?
	Yes, GeneMark shows coding potential in the forward direction

GeneMarkS
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	Is this gene present in other auto-annotated genomes?
	Phage name: Isolde

Gene #: 21

E-value: 0.0E0

Pham: 197952

 

Other phage matches: Seahorse

	Does this gene violate any major guiding principles?
	No violations. 

· Gene has acceptable length (1302 bp). 
· 12 bp gap with the nearest downstream gene
·  neighboring genes are in the forward direction. 
· Start site is GTG.

	Decision: 
	Yes


 
Annotation Decision #2: What is the best possible start site for this gene?
	Gathering evidence
	Explain your rationale

	What start site do Glimmer and GeneMark suggest?
	Glimmer: 15624

GeneMark: NA

	Does the start site have an associated Ribosome Binding Site with a high score?
	15624 start site

Final score: -4.676

Z score: 2.143

This is not the best score

 

16254 start site

Final score: -3.054

Z score: 3.000

This is the best score

	Is the predicted start codon the longest ORF? If not, does the longest ORF result in excessive gene overlap (>30bp)?
	Yes, the start at 15624 has the longest ORF of 1302 bp. 

· There is a 12 bp gap starting at the 15624 start site between this gene and the nearest downstream gene. 
· This is a smaller gap than the 16254 start site (642 bp gap).

	Is this start site conserved in other phage genomes as indicated by Starterator? 
	Yes, conserved in the phage genomes (100% of genes in pham). It is at start 4 and called 100% of the time when present with start site at 15624 and stop site at 16925. It is conserved in phages such as Isolde, MidnightRain, Aikyam

	Is this start site conserved in other phage genomes as indicated by BlastP?
	DNA Master: Isolde

Q1S1

E value = 0.0E0

% Identity = 99.31%

%-alignment = 

Phages DB BLASTp: Isolde

Q1S1

E-value = 0.0E0

%-identity = 99%

%-alignment = 99%

NCBI BLASTp: Isolde

Q1S1

E-value = 0.0E0

%-identity = 99%

%-alignment = 99%

	Decision:
	15624


 
Annotation Decision #3: What is the function of the putative protein?
	Gathering Evidence 
	Explain Your Rationale

	Does this protein align with a protein having a functional assignment in BlastP (phagesDB and/or GenBank) with an alignment of 10-4 or smaller with appropriate coverage? 
	Phages DB BLASTp: Isolde

Q1S1

E-value = 0.0E0

Function: minor tail protein

	Does this protein align with a protein having a functional assignment in the PDB or other database in HHPred with a probability of 90% or greater with appropriate coverage? 
	Best match: tail protein

Probability: 99.93

Score: 192.82

Database: RCSB PDB
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	Is this gene located adjacent to genes of known function and in a region of the genome that shows high conservation of gene order?
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Yes, synteny is observed 

Gene 21 is located next to other minor tail protein. There is homology with phages within the pham, as seen by the purple background of the phamerator graph. 

	Is the proposed function found on the SEA-PHAGES approved function list?
	Yes

	Decision:
	Minor tail protein


 
 
MaterMagnus Gene 22
Sunday, February 2, 2025
10:13 PM
 
	Phage Name
	MaterMagnus

	Gene #
	22

	Stop coordinate
	17893

	Direction
	Forward

	Gap (overlap) with previous gene
	7bp Gap

	Selected start coordinate 
	16934

	Selected function
	Minor tail protein


 
Annotation Decision #1: Is this a gene? 
	Gathering evidence
	Explain your rationale 

	Was the gene called by an auto-annotation program? (Genemark, Glimmer) 
	Yes, both 

	Is there evidence for coding potential?
	[image: image91.png]aouanbag a11q




 
[image: image92.png]Direct Sequence

1.0

0.0

17600

17200

17600




Yes, there is coding potential in the forward direction predicted by GeneMark S and H

	Is this gene present in other auto-annotated genomes?
	Best match: Sakai 

E-value = 0.0E0

Gene 22

Pham #: 202830

 

There are several phages within the pham that have this gene according to phamerator

	Does this gene violate any major guiding principles?
	No 

· Surrounded by forward genes 
· Reasonable gap between previous gene (9bp)
· Appropriate length (960bp)

	Decision: 
	Yes


 
Annotation Decision #2: What is the best possible start site for this gene?
	Gathering evidence
	Explain your rationale

	What start site do Glimmer and GeneMark suggest?
	Glimmer: 16934

	Does the start site have an associated Ribosome Binding Site with a high score?
	Yes, this start site has the best score 

Total score: -3.894

Z-score: 2.404

	Is the predicted start codon the longest ORF? If not, does the longest ORF result in excessive gene overlap (>30bp)?
	Yes, the ORF is 960 bp 

No violations 

· Starts 9bp after the previous stop codon 
· Reasonable start codon (GTG)

	Is this start site conserved in other phage genomes as indicated by Starterator? 
	Yes

start site 13 is found in 100% of genes in the pham and is called 89.2% of the time when present

	Is this start site conserved in other phage genomes as indicated by BlastP?
	Phages DB BLASTp: Sakai

Q1S1

E-value: 0.0E0

%-identity: 99%

%-alignment: 99%

DNA Master BLASTp: Auxilium

Q1S1

E-value: 0.0E0

%-identity: 99%

%-alignment: 100%

NCBI BLASTp: Auxilium

Q1S1

E-value: 0.0E0

%-identity: 99%

%-alignment: 99%

	Decision:
	16934


 
Annotation Decision #3: What is the function of the putative protein?
	Gathering Evidence 
	Explain Your Rationale

	Does this protein align with a protein having a functional assignment in BlastP (phagesDB and/or GenBank) with an alignment of 10-4 or smaller with appropriate coverage? 
	Phages DB BLASTp: Sakai

Q1S1

E-value: 0.0E0

 

	Does this protein align with a protein having a functional assignment in the PDB or other database in HHPred with a probability of 90% or greater with appropriate coverage? 
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No quality match

Best match: protein of unknown function

Probability: 90.73

E-value: 13

Poor coverage, high E-value, and low probability

Database: Pfam

	Is this gene located adjacent to genes of known function and in a region of the genome that shows high conservation of gene order?
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Yes, the proposed function is minor tail protein, this follows synteny because it is surrounded by other minor tail proteins. 

The image is a picture of the phamerator for one of the best matches, BenchScrapper. The purple indicates similarity

	Is the proposed function found on the SEA-PHAGES approved function list?
	Yes

 

	Decision:
	Minor tail protein


 
 
 
MaterMagnus Gene 23
Sunday, February 2, 2025
10:13 PM
 
	Phage Name
	MaterMagnus

	Gene #
	23

	Stop coordinate
	18522

	Direction
	Forward

	Gap (overlap) with previous gene
	1bp Overlap

	Selected start coordinate 
	17893

	Selected function
	Minor tail protein


 
Annotation Decision #1: Is this a gene? 
	Gathering evidence
	Explain your rationale 

	Was the gene called by an auto-annotation program? (Genemark, Glimmer) 
	Yes, both

	Is there evidence for coding potential?
	Yes, GeneMark shows coding potential in the forward direction

GeneMarkS
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GeneMarkH
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	Is this gene present in other auto-annotated genomes?
	Phage name: Richie

Gene #: 23

E-value: 0.0E0

Pham: 86524

 

Other phage matches: MidnightRain

	Does this gene violate any major guiding principles?
	No violations. 

· Gene has acceptable length (660 bp). 
· There is a 1 overlap with the upstream gene (22)
· Overlap sequence: TA(A)TG --> common overlap
· neighboring genes are in the forward direction. 
· Start site is ATG

	Decision: 
	Yes 


 
Annotation Decision #2: What is the best possible start site for this gene?
	Gathering evidence
	Explain your rationale

	What start site do Glimmer and GeneMark suggest?
	Glimmer: 15624

GeneMark: NA

	Does the start site have an associated Ribosome Binding Site with a high score?
	17893 start site

Final score: -4.138

Z score: 2.358

This is not the best score

 

18469 start site

Final score: -3.117

Z score: 2.388

This is the best score

	Is the predicted start codon the longest ORF? If not, does the longest ORF result in excessive gene overlap (>30bp)?
	Yes, the start at 17893 has the longest ORF of 660 bp. 

· There is 1 bp gap at starting at the 17893 start 
· 18469 start site creates a 576 bp with the nearest downstream gene. 

	Is this start site conserved in other phage genomes as indicated by Starterator? 
	Yes, conserved in the phage genomes (100% of genes in pham). It is at start 8 and called 100% of the time when present with start site at 17893 and stop site at 18552. It is conserved in phages such as Richie, RadFad, Aikyam

	Is this start site conserved in other phage genomes as indicated by BlastP?
	DNA Master: Richie

Q1S1

E value = 0.0E0

% Identity = 99.54%

%-alignment = 100%

Phages DB BLASTp: RadFad

Q1S1

E value = e-124

% Identity = 100%

%-alignment = 100%

NCBI BLASTp: RadFafd

Q1S1

E value = 3e-157

% Identity = 100%

%-alignment = 100%

	Decision:
	17893


 
Annotation Decision #3: What is the function of the putative protein?
	Gathering Evidence 
	Explain Your Rationale

	Does this protein align with a protein having a functional assignment in BlastP (phagesDB and/or GenBank) with an alignment of 10-4 or smaller with appropriate coverage? 
	Phages DB BLASTp: RadFad

Q1S1

E value = e-124

Function = unknown 

 

However a match with the same score, Richie has function as minor tail protein. There is a mix of homologous phages calling this protein as unknown vs. minor tail protein

	Does this protein align with a protein having a functional assignment in the PDB or other database in HHPred with a probability of 90% or greater with appropriate coverage? 
	No Quality Match 

Best match: ribonuclease, tail fiber protein

Probability: 21.84

Score: 26

Database: RCSB PCB

Poor coverage, low probability
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	Is this gene located adjacent to genes of known function and in a region of the genome that shows high conservation of gene order?
	Yes, there is synteny  

The upstream genes code for minor tail proteins 

The down stream genes are hypothetical proteins but they are homologous sequences, as seen by the purple background
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Phamerator graph showing synteny in the pham

	Is the proposed function found on the SEA-PHAGES approved function list?
	Yes

	Decision:
	Minor tail protein


 
 
 
MaterMagnus Gene 24
Sunday, February 2, 2025
10:13 PM
 
	Phage Name
	MaterMagnus

	Gene #
	24

	Stop coordinate
	19007

	Direction
	Forward

	Gap (overlap) with previous gene
	10bp Gap

	Selected start coordinate 
	18564

	Selected function
	NKF


 
Annotation Decision #1: Is this a gene? 
	Gathering evidence
	Explain your rationale 

	Was the gene called by an auto-annotation program? (Genemark, Glimmer) 
	Yes, both

	Is there evidence for coding potential?
	Yes, according to GeneMark S and H there is coding potential in the forward direction
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	Is this gene present in other auto-annotated genomes?
	Yes 

Best match: Bench scraper

Gene 24

E-value: 6e-81

Pham: 10065

 

There are several phages in the pham with this gene according to phamerator

	Does this gene violate any major guiding principles?
	No 

· Surrounded by forward genes 
· Reasonable gap between previous gene (12bp)
· Appropriate length (444 bp)

	Decision: 
	Yes


 
Annotation Decision #2: What is the best possible start site for this gene? 
	Gathering evidence
	Explain your rationale

	What start site do Glimmer and GeneMark suggest?
	Glimmer: 18564

	Does the start site have an associated Ribosome Binding Site with a high score?
	Yes, this is the start site with the best score 

Total score: -2.856

Z-score: 2.894 

	Is the predicted start codon the longest ORF? If not, does the longest ORF result in excessive gene overlap (>30bp)?
	Yes, the ORF is 444 bp 

No violations 

· Starts 12 bp after the previous stop codon 
· Reasonable start codon (GTG)

	Is this start site conserved in other phage genomes as indicated by Starterator? 
	Yes

start site 4is found in 93% of genes in the pham and is called 100% of the time when present

	Is this start site conserved in other phage genomes as indicated by BlastP?
	Phages DB BLASTp: BenchScrapper

Q1S1

E-value: 6e-81

%-identity: 100%

%-alignment: 100%

DNA Master BLASTp: BenchScrapper

Q1S1

E-value: 0.0E0

%-identity: 100%

%-alignment: 100%

NCBI BLASTp: Auxilium

Q1S1

E-value: 1e-101

%-identity: 100%

%-alignment: 100%

	Decision:
	18564


 
Annotation Decision #3: What is the function of the putative protein?
	Gathering Evidence 
	Explain Your Rationale

	Does this protein align with a protein having a functional assignment in BlastP (phagesDB and/or GenBank) with an alignment of 10-4 or smaller with appropriate coverage? 
	Phages DB BLASTp: BenchScrapper

Q1S1

E-value: 6e-81

	Does this protein align with a protein having a functional assignment in the PDB or other database in HHPred with a probability of 90% or greater with appropriate coverage? 
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No quality match 

Best Match: protein of unknown function 

Probability: 74.15%

E-value: 63

Poor coverage, low probability, high -value

	Is this gene located adjacent to genes of known function and in a region of the genome that shows high conservation of gene order?
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Yes, synteny is observed. Gene 24 is located in the same location in BenchScraper (top) and Auxilium (bottom). The purple indicates homology to the MaterMagnus sequence. 

	Is the proposed function found on the SEA-PHAGES approved function list?
	N/A

	Decision:
	NKF


 
 
 
MaterMagnus Gene 25
Sunday, February 2, 2025
10:14 PM
	Phage Name
	MaterMagnus

	Gene #
	25

	Stop coordinate
	19330

	Direction
	Forward

	Gap (overlap) with previous gene
	3bp Overlap

	Selected start coordinate 
	19004

	Selected function
	NKF


 
Annotation Decision #1: Is this a gene? 
	Gathering evidence
	Explain your rationale 

	Was the gene called by an auto-annotation program? (Genemark, Glimmer) 
	Yes, both

	Is there evidence for coding potential?
	Yes, GeneMark shows coding potential in the forward direction

GeneMarkS
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GeneMarkH
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	Is this gene present in other auto-annotated genomes?
	Phage name: Richie

Gene #: 25

E-value: 0.0E0

Pham: 10258

 

Other phage matches: RadFad, BenchScrapper, Auxilium, Isolde

	Does this gene violate any major guiding principles?
	No violations. 

· Gene has acceptable length (327 bp). 
· small gap with the nearest upstream, gene (3bp) 
· neighboring genes are in the forward direction. 
· Start codon is GTG

	Decision: 
	Yes


 
Annotation Decision #2: What is the best possible start site for this gene? 
	Gathering evidence
	Explain your rationale

	What start site do Glimmer and GeneMark suggest?
	Glimmer: 19004

GeneMark: NA

	Does the start site have an associated Ribosome Binding Site with a high score?
	19004 start site

Final score: -2.774

Z score: 3.049

This is the best score

	Is the predicted start codon the longest ORF? If not, does the longest ORF result in excessive gene overlap (>30bp)?
	Yes, the predicted start codon has the longest ORF of 327 bp. This gene has no overlap with neighboring genes and has the best start site score.

	Is this start site conserved in other phage genomes as indicated by Starterator? 
	Yes, conserved in the phage genomes (100% of genes in pham). It is at start 5 and called 100% of the time when present with start site at 19004 and stop site at 19330. It is conserved in phages such as Richie, RadFad, Aikyam

	Is this start site conserved in other phage genomes as indicated by BlastP?
	Phages DB: Richie

Q1S1

E value = 2e-57

% Identity = 100%

	Decision:
	19004


 
Annotation Decision #3: What is the function of the putative protein?
	Gathering Evidence 
	Explain Your Rationale

	Does this protein align with a protein having a functional assignment in BlastP (phagesDB and/or GenBank) with an alignment of 10-4 or smaller with appropriate coverage? 
	Yes, aligns best with Richie protein function 

PhagesDB: Richie

Q:S = 1:1

E value = 2e-57

Function: unknwon

	Does this protein align with a protein having a functional assignment in the PDB or other database in HHPred with a probability of 90% or greater with appropriate coverage? 
	No Quality Match

Best match: protein homolog

Probability: 97.5

Score: 35.42

Database: PCB

Poor coverage 
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	Is this gene located adjacent to genes of known function and in a region of the genome that shows high conservation of gene order?
	Yes

The neighboring genes have no labelled function, but the sequence is homologous based on the purple background pf the phamerator graph. Many other phages in the pham have this conserved region. 

RadFad Graph: 
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	Is the proposed function found on the SEA-PHAGES approved function list?
	NA

 

	Decision:
	NKF


 
 
 
MaterMagnus Gene 26
Tuesday, February 4, 2025
10:55 AM
 
	Phage Name
	MaterMagnus

	Gene #
	26

	Stop coordinate
	19476

	Direction
	Forward

	Gap (overlap) with previous gene
	10bp Gap 

	Selected start coordinate 
	19342

	Selected function
	NKF


 
Annotation Decision #1: Is this a gene? 
	Gathering evidence
	Explain your rationale 

	Was the gene called by an auto-annotation program? (Genemark, Glimmer) 
	Yes, both

	Is there evidence for coding potential?
	Yes, GeneMark S and H show coding potential in the forward direction
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	Is this gene present in other auto-annotated genomes?
	Yes

Best match: Aikyam

E-value: 2e-20

Gene number: 26 

Pham: 5870

	Does this gene violate any major guiding principles?
	No 

· Appropriate length - but the shortest within the guiding principles (135 bp)
· No overlap, reasonable gap 
· Surrounded by other forward genes

	Decision: 
	Yes


 
Annotation Decision #2: What is the best possible start site for this gene? 
	Gathering evidence
	Explain your rationale

	What start site do Glimmer and GeneMark suggest?
	Glimmer: 19342

	Does the start site have an associated Ribosome Binding Site with a high score?
	Yes 

Start 19342

Total Score: -4.467

Z-score: 2.58

 

	Is the predicted start codon the longest ORF? If not, does the longest ORF result in excessive gene overlap (>30bp)?
	Yes 

ORF length: 135 bp 

No violations of guiding principles 

Start codon: ATG

	Is this start site conserved in other phage genomes as indicated by Starterator? 
	Yes, it is start 6 in Starterator 

· Found in 60% of phages in the pham 
· Called 100% of the time when present
 

	Is this start site conserved in other phage genomes as indicated by BlastP?
	Phages DB Blastp: 

Best match: Aikyam

Q1S1

E-value: 2e-20

%-identity: 100

% alignment: 100

DNA master BLASTp
Best match: Richie

Q6S3

E-value: 6.6e-19

%-identity: 95

% alignment: 100

NCBI BLASTp
Best match: Richie

Q6S3

E-value: 7e-19

%-identity: 100% 

Query cover: 87%

	Decision:
	19342 
The best match Richie does not have perfect alignment, but according to Starterator it called the same start site as MaterMagnus, but in Richie this start was located at 19356, but this location in MaterMagnus is not a possible start site


 
 
Annotation Decision #3: What is the function of the putative protein?
	Gathering Evidence 
	Explain Your Rationale

	Does this protein align with a protein having a functional assignment in BlastP (phagesDB and/or GenBank) with an alignment of 10-4 or smaller with appropriate coverage? 
	Phages DB

Best match: Aikyam

Q1S1

E-value: 2e-20

Function: hypothetical protein 

	Does this protein align with a protein having a functional assignment in the PDB or other database in HHPred with a probability of 90% or greater with appropriate coverage? 
	No quality match
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Best match: TPM phosphatase domain containing protein

Probability: 73% 

E-value: 31 

Database: PDB

	Is this gene located adjacent to genes of known function and in a region of the genome that shows high conservation of gene order?
	Yes
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Synteny is observed, because the order of the genes is conserved within the pham 

The sequence is also homologous, indicated by the purple background 

Above is the Phamerator graph of the best (annotated) match, Richie

	Is the proposed function found on the SEA-PHAGES approved function list?
	NA

	Decision:
	NKF


 
 
 
MaterMagnus Gene 27
Tuesday, February 4, 2025
10:56 AM
 
	Phage Name
	MaterMagnus

	Gene #
	27

	Stop coordinate
	20438

	Direction
	Forward

	Gap (overlap) with previous gene
	1bp Overlap

	Selected start coordinate 
	19476

	Selected function
	Endolysin


 
Annotation Decision #1: Is this a gene? 
	Gathering evidence
	Explain your rationale 

	Was the gene called by an auto-annotation program? (Genemark, Glimmer) 
	Yes, both

	Is there evidence for coding potential?
	Yes, GeneMark shows coding potential in the forward direction

GeneMarkS
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GeneMarkH
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	Is this gene present in other auto-annotated genomes?
	Phage name: RadFad

Gene #: 27

E-value: 0.0E0

Pham: 206724

 

Other phage matches: BenchScraper

	Does this gene violate any major guiding principles?
	No violations. Gene has acceptable length (963 bp). Neighboring genes are in the forward direction and there is a 7 bp overlap with the nearest downstream gene. Start site is ATG

	Decision: 
	Yes


 
Annotation Decision #2: What is the best possible start site for this gene? 
	Gathering evidence
	Explain your rationale

	What start site do Glimmer and GeneMark suggest?
	19476

	Does the start site have an associated Ribosome Binding Site with a high score?
	19476 start site

Final score: -4.989

Z score: 2.115

	Is the predicted start codon the longest ORF? If not, does the longest ORF result in excessive gene overlap (>30bp)?
	Yes, the predicted start codon has the longest ORF of 963 bp. This gene has a 1 bp overlap with the previous gene and 7 bp overlap with the downstream gene. 

	Is this start site conserved in other phage genomes as indicated by Starterator? 
	Yes, conserved in the phage genomes (13.7% of genes in pham). It is at start 5 and called 100% of the time when present with start site at 19476 and stop site at 20438. It is conserved in phages such as Richie, RadFad, Aikyam

	Is this start site conserved in other phage genomes as indicated by BlastP?
	DNA Master: Rad Fad

Q1S1

E value = 0.0E0

% Identity = 99.69%

%-Alignment: 100%

Phages DB: Rad Fad

Q1S1

E value = 0.0E0

% Identity = 99%

%-Alignment: 100%

NCBI BLASTp: Rad Fad

Q1S1

E value = 0.0E0

% Identity = 99%

%-Alignment: 100

	Decision:
	19476


 
Annotation Decision #3: What is the function of the putative protein?
	Gathering Evidence 
	Explain Your Rationale

	Does this protein align with a protein having a functional assignment in BlastP (phagesDB and/or GenBank) with an alignment of 10-4 or smaller with appropriate coverage? 
	Phages DB: Rad Fad

Q1S1

E value = 0.0E0

Function: endolysin

	Does this protein align with a protein having a functional assignment in the PDB or other database in HHPred with a probability of 90% or greater with appropriate coverage? 
	Best match: edolysin

Probability: 99.19

Score: 88.6

E value: 1E-11

Database: RCSB PDB
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	Is this gene located adjacent to genes of known function and in a region of the genome that shows high conservation of gene order?
	There is synteny for this gene, the sequence /ORFs is conserved but since the neighboring proteins do not have a function it is not that helpful
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	Is the proposed function found on the SEA-PHAGES approved function list?
	Yes

	Decision:
	Endolysin


 
 
 
MaterMagnus Gene 28
Tuesday, February 4, 2025
10:56 AM
 
	Phage Name
	MaterMagnus

	Gene #
	28

	Stop coordinate
	20736

	Direction
	Forward

	Gap (overlap) with previous gene
	8bp Overlap

	Selected start coordinate 
	20431

	Selected function
	Membrane Protein


 
Annotation Decision #1: Is this a gene? 
	Gathering evidence
	Explain your rationale 

	Was the gene called by an auto-annotation program? (Genemark, Glimmer) 
	Yes, both 

	Is there evidence for coding potential?
	Yes, there is coding potential in the forward direction predicted by GeneMark S and GeneMark H
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	Is this gene present in other auto-annotated genomes?
	Yes 

Best match: Richie

E-value: 3e-51

Gene number: 28

Pham: 210831

	Does this gene violate any major guiding principles?
	No 

· Appropriate length (306 bp)
· 8 bp overlap - the guiding principles say 7bp is the normal limit, but since many other phages called this gene with the same start site, I think it is okay 
· Surrounded by other forward genes
 

	Decision: 
	Yes


 
Annotation Decision #2: What is the best possible start site for this gene? 
	Gathering evidence
	Explain your rationale

	What start site do Glimmer and GeneMark suggest?
	20431

	Does the start site have an associated Ribosome Binding Site with a high score?
	Yes, it is the best score

Total score: -2.664

Z-score: 2.987

	Is the predicted start codon the longest ORF? If not, does the longest ORF result in excessive gene overlap (>30bp)?
	Yes

· ORF length: 306 bp 
No violations of guiding principles 

· Start codon: ATG
 

	Is this start site conserved in other phage genomes as indicated by Starterator? 
	Yes, it is start 61 

· Present in 12.5% of phages in the pham 
· Called 100% of the time when present

	Is this start site conserved in other phage genomes as indicated by BlastP?
	Phages DB: Richie 

Q1S1

E-value: 3e-51

% identity: 100% 

% alignment: 100% 

DNA Master: Richie
Q1S1

E-value: 0.0E0

% identity: 100% 

% alignment: 100% 

NCBI BLASTp: Richie
E-value: 5e-63

% identity: 100% 

% alignment: 100% 

	Decision:
	20431


 
 
Annotation Decision #3: What is the function of the putative protein?
	Gathering Evidence
	Explain Your Rationale

	Does this protein align with a protein having a function assignment in BlastP (phagesDB and/or GenBank) with an alignment e-value of 10-4 or smaller with appropriate coverage?
	In DNA Master, PhagesDB, and NCBI Blasts, there is complete alignment to Richie gene 28, with (Q:S) of (1-101:1-101), and e-values of 0, 3e-51, and 5e-63 respectively, and labelled as 'function unknown' or 'hypothetical protein'. 

Many of the top Blast matches are also labelled that way, but there are also many that have the functional assignment 'Membrane protein' in NCBI and DNA Master, such as MidnightRain ((Q:S) of (1-101:1-101), e-values of 0, 6e-51, and 2e-62, and identity of 99%).

	Does this protein align with a protein having a functional assignment in the PDB or other database in HHPred with a probability of 90% or greater with appropriate coverage?
	No, there are no HHPred matches with a probability of over 90%. There are also no NCBI CDD matches for any conserved domains.

DeepTMHMM (not part of HHPred) predicts 2 transmembrane domains in this protein, from aa 22-32 and 54-72 (so not signal sequences). 

	Is this gene located adjacent to genes of known function and in a region of the genome that shows high conservation of gene order?
	Yes, it is found consistently directly after the Endolysin gene (27) in the all the annotated cluster AY phages, as seen in Phamerator. Most of these AY phages have the same pham as MM, but even when the gene is of a different pham, it consistently has multiple transmembrane domains.

	Is the proposed function found on the SEA-PHAGES approved function list?
	Yes, 'Membrane protein' is on the list. While it is not technically a real functional call, SEA-PHAGES suggests to use it if DeepTMHMM predicts transmembrane domains, as long as it's not a signal peptide, or if there is a match to a more specific protein function (like a Holin). The SEA-Phages guide notes that Holins are around 100aa long, with at least 2 transmembrane domains, and adjacent to the lysin, however, often multiple genes can fit this criteria, so if unsure, it should just be called a membrane protein.

	Decision:
	Membrane Protein 
While this is not technically a real functional call, according to SEA-PHAGES it should be used, since Deep TMHMM found 2 transmembrane domains. Many of the Blast matches also use this label in DNA Master and NCBI. 

There is a fairly good chance that this gene may actually be a Holin, since it meets many of the criteria, such as the size, positioning right after the endolysin, and the 2 transmembrane domains, however without any strong HHPred or Blast matches that call it a holin, I do not feel confident call it that, so I should just keep it as 'Membrane protein'.


 
 
 
MaterMagnus Gene 29
Tuesday, February 4, 2025
10:56 AM
 
	Phage Name
	MaterMagnus

	Gene #
	29

	Stop coordinate
	21060

	Direction
	Forward

	Gap (overlap) with previous gene
	17bp Gap

	Selected start coordinate 
	20755

	Selected function
	NKF


 
Annotation Decision #1: Is this a gene? 
	Gathering evidence
	Explain your rationale 

	Was the gene called by an auto-annotation program? (Genemark, Glimmer) 
	Yes, both

	Is there evidence for coding potential?
	Yes, GeneMark shows coding potential in the forward direction

GeneMarkS
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GeneMarkH
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	Is this gene present in other auto-annotated genomes?
	Phage name: MidnightRain

Gene #: 29

E-value: 0.0E0

Pham: 4214

 

Other phage matches: Lawnathon

	Does this gene violate any major guiding principles?
	No violations. Gene has acceptable length (306 bp). There is a 19 bp gap with the nearest upstream gene and neighboring genes are in the forward direction. There is also a 3 bp overlap but neither of these violate the guideline. Start site is GTG

	Decision: 
	Yes


 
Annotation Decision #2: What is the best possible start site for this gene? 
	Gathering evidence
	Explain your rationale

	What start site do Glimmer and GeneMark suggest?
	20755

	Does the start site have an associated Ribosome Binding Site with a high score?
	20755 start site

Final score: -2.3028

Z score: 2.886

This is the best score

	Is the predicted start codon the longest ORF? If not, does the longest ORF result in excessive gene overlap (>30bp)?
	Yes, the predicted start codon has the longest ORF of 306 bp. This start codon is the only annotated start site in RBS.

	Is this start site conserved in other phage genomes as indicated by Starterator? 
	Yes, conserved in the phage genomes (100% of genes in pham). It is at start 4 and called 100% of the time when present with start site at 20755 and stop site at 21060. It is conserved in phages such as Richie, RadFad, Aikyam

	Is this start site conserved in other phage genomes as indicated by BlastP?
	Phages DB: Midnight Rain

Q1S1

E value = 3e-54

% Identity = 100%

DNA Master: Midnight Rain

Q1S1

E value = 0.0E0

% Identity = 100%

 

	Decision:
	20755


 
Annotation Decision #3: What is the function of the putative protein?
	Gathering Evidence 
	Explain Your Rationale

	Does this protein align with a protein having a functional assignment in BlastP (phagesDB and/or GenBank) with an alignment of 10-4 or smaller with appropriate coverage? 
	Phages DB: Midnight Rain

Q1S1

E value = 3e-54

Function: hypothetical protein

	Does this protein align with a protein having a functional assignment in the PDB or other database in HHPred with a probability of 90% or greater with appropriate coverage? 
	Best match:  No Quality Match

Probability: 24.29

Score: 25.08

E value: 35

Database: RCSB PDB

Codes for: unknown function
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PhagesDB: 

Function is unknown in majority of proteins

 

DNAMaster: hypothetical protein

	Is this gene located adjacent to genes of known function and in a region of the genome that shows high conservation of gene order?
	There is synteny for this gene however it does not provide evidence for the function of gene 27 as neighboring genes have an unknown function.
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	Is the proposed function found on the SEA-PHAGES approved function list?
	Yes

	Decision:
	NKF


 
 
 
MaterMagnus Gene 30
Tuesday, February 4, 2025
10:56 AM
 
	Phage Name
	MaterMagnus

	Gene #
	30

	Stop coordinate
	21431

	Direction
	Forward

	Gap (overlap) with previous gene
	4bp Overlap

	Selected start coordinate 
	21057

	Selected function
	NKF


 
Annotation Decision #1: Is this a gene? 
	Gathering evidence
	Explain your rationale 

	Was the gene called by an auto-annotation program? (Genemark, Glimmer) 
	Yes, both

	Is there evidence for coding potential?
	Yes, there is coding potential in the forward di

rection predicted by GeneMark S and GeneMark H
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	Is this gene present in other auto-annotated genomes?
	Yes 

Best match: Sakai 

E-value: 3e-68

Gene number: 30

Pham: 86682

	Does this gene violate any major guiding principles?
	No

· Reasonable length ( 375 bp) 
· Surrounded by forward genes 
· Reasonable overlap with previous gene (4 bp)

	Decision: 
	Yes


 
 
Annotation Decision #2: What is the best possible start site for this gene? 
	Gathering evidence
	Explain your rationale

	What start site do Glimmer and GeneMark suggest?
	21057

	Does the start site have an associated Ribosome Binding Site with a high score?
	Yes, this is the best start site 

Score: -2.231

Z-score: 3.233

	Is the predicted start codon the longest ORF? If not, does the longest ORF result in excessive gene overlap (>30bp)?
	Yes - ORF is 375 bp

No violations: 

· 4 bp overlap with sequence: GTGA
· Start codon GTG overlapping with stop codon TGA of gene 29 --> preferred by the ribosome

	Is this start site conserved in other phage genomes as indicated by Starterator? 
	Yes - this is start 1

· Present in 100% of phages in the pham 
· Called 100% of the time when present

	Is this start site conserved in other phage genomes as indicated by BlastP?
	Phages DB: Isolde 

Q1S1

E-value: 4e-68

%identity: 98

%alignment: 100

DNA Master: Isolde 

Q1S1

E-value: 0.0E0

%identity: 98

%alignment: 100

NCBI BLASTp: Isolde

Q1S1

E-value: 3e-80

%identity: 98

%alignment: 100

	Decision:
	21057


 
Annotation Decision #3: What is the function of the putative protein?
	Gathering Evidence
	Explain Your Rationale

	Does this protein align with a protein having a function assignment in BlastP (phagesDB and/or GenBank) with an alignment e-value of 10-4 or smaller with appropriate coverage?
	DNA Master: Isolde gene 30 (tail protein): (Q:S)= (1-124:1-124), e-value= 0.

PhagesDB: Sakai_30 (function unknown): (Q:S)= (1-124:1-124), e-value= 5e-68. 

NCBI: Isolde gene 30 (tail protein): (Q:S)= (1-124:1-124), e-value= 3e-80. 

In PhagesDB, all the Blast matches are labelled as 'function unknown', whereas in DNA Master and NCBI most matches are labelled as either 'hypothetical protein', 'tail protein', or a few as 'minor tail protein'.

	Does this protein align with a protein having a functional assignment in the PDB or other database in HHPred with a probability of 90% or greater with appropriate coverage?
	The top HHPred match is to the PDB hit 9D93_Kb (from Mycobacterium phage Bxb1), with the functional assignment 'Minor tail protein', probability of 97.66%, e-value of 0.0042, and the alignment from (1-97:1-82). There is also a high HHPred match to a 'tail fiber protein'.

There are no NCBI CDD matches, and no transmembrane domains in DeepTMHMM.

	Is this gene located adjacent to genes of known function and in a region of the genome that shows high conservation of gene order?
	It is in a region of the genome that has fairly high conservation of gene order in the annotated cluster AY phages in Phamerator. In many of the phages it is one of 4 genes (28-31) located between the endolysin (gene 27) and esterase/hydrolase (32), with no function being called in Phamerator for these 4 genes, but their phams seem to be quite conserved in this cluster.

	Is the proposed function found on the SEA-PHAGES approved function list?
	Using the functional assignment of just 'tail protein' is not in the approved list. 

	Decision:
	NKF (or some tail related function) 

While some of the DNA Master and NCBI Blasts were labelled as 'tail protein', this is not an acceptable title in SEA-PHAGES, and while a few of these Blasts and the HHPred matches also called it a 'minor tail protein', the location of it away from the other minor tail proteins, and its smaller size, makes me not very confident in that call either. 

The fact that many DNA Master and NCBI Blasts were still labelled as 'hypothetical protein' and that phagesDB and Phamerator kept them all as 'function unknown', makes me more inclined to just label it as NKF, even though it likely is some sort of tail related protein. 
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MaterMagnus Gene 31
Thursday, February 6, 2025
4:58 PM
 
	Phage Name
	MaterMagnus

	Gene #
	31

	Stop coordinate
	21647

	Direction
	Forward

	Gap (overlap) with previous gene
	3bp Gap

	Selected start coordinate 
	21435

	Selected function
	NKF


 
Annotation Decision #1: Is this a gene? 
	Gathering evidence
	Explain your rationale 

	Was the gene called by an auto-annotation program? (Genemark, Glimmer) 
	Yes, both

	Is there evidence for coding potential?
	Yes, GeneMark shows coding potential in the forward direction

GeneMarkS
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GeneMarkH
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	Is this gene present in other auto-annotated genomes?
	Phage name: Midnight Rain

Gene #: 31

E-value: 0.0E0

Pham: 211186

 

Other phage matches: RadFad

	Does this gene violate any major guiding principles?
	No violations. Gene has acceptable length (213 bp). There is a 4 bp gap with the previous gene and neighboring genes are in the forward direction. Start site is GTG.

	Decision: 
	Yes 


 
Annotation Decision #2: What is the best possible start site for this gene? 
	Gathering evidence
	Explain your rationale

	What start site do Glimmer and GeneMark suggest?
	Glimmer: 21435

GeneMark: 21456

	Does the start site have an associated Ribosome Binding Site with a high score?
	21435 start site

Final score: -4.968

Z score: 2.004

This is the best score

	Is the predicted start codon the longest ORF? If not, does the longest ORF result in excessive gene overlap (>30bp)?
	Yes, the predicted start codon has the longest ORF of 213 bp. This start codon has the best score. 

	Is this start site conserved in other phage genomes as indicated by Starterator? 
	Yes, conserved in the phage genomes (65.2% of genes in pham). It is at start 6 and called 80.0% of the time when present with start site at 21435 and stop site at 21647. It is conserved in phages such as MidnightRain, Richie, RadFad

	Is this start site conserved in other phage genomes as indicated by BlastP?
	PhagesDB: conserved in Richie

Q:S = 1:1

E value = 1e-34

% Identity = 100%

	Decision:
	21435


 
Annotation Decision #3: What is the function of the putative protein?
	Gathering Evidence 
	Explain Your Rationale

	Does this protein align with a protein having a functional assignment in BlastP (phagesDB and/or GenBank) with an alignment of 10-4 or smaller with appropriate coverage? 
	Phages DB: Richie

Q1S1

E value = 1e-34

Function: hypothetical protein

	Does this protein align with a protein having a functional assignment in the PDB or other database in HHPred with a probability of 90% or greater with appropriate coverage? 
	Best match:  No Quality Match

Probability: 18.57

Score: 17.94

E value: 120

Database: RCSB PDB

Codes for: unknown function
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PhagesDB: 

Function is unknown in majority of proteins

 

DNAMaster:

Hypothetical protein

	Is this gene located adjacent to genes of known function and in a region of the genome that shows high conservation of gene order?
	here is synteny for this gene however it does not provide evidence for the function of gene 31 as neighboring genes have an unknown function (gene 30).
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	Is the proposed function found on the SEA-PHAGES approved function list?
	NA

	Decision:
	NKF


 
 
 
MaterMagnus Gene 32
Thursday, February 6, 2025
4:58 PM
 
	Phage Name
	MaterMagnus

	Gene #
	32

	Stop coordinate
	22900

	Direction
	Forward

	Gap (overlap) with previous gene
	1bp overlap

	Selected start coordinate 
	21647

	Selected function
	hydrolase


 
Annotation Decision #1: Is this a gene? 
	Gathering evidence
	Explain your rationale 

	Was the gene called by an auto-annotation program? (Genemark, Glimmer) 
	Yes, both 

	Is there evidence for coding potential?
	Yes, according to GeneMark S and H there is coding potential in the forward direction
[image: image130.png]£0UU

«cU0U

o4V

22000 22400 22800

21600




[image: image131.png]IV LYV
W MV

21600 22000 22400 22800




 

	Is this gene present in other auto-annotated genomes?
	Yes, the best match in the pham is Sakai 

E-value: 0.0

Gene #: 32 

Pham: 194166

 

Other phages in the pham that have this gene include: Richie, Rad Fad, Raphaella, and Young harleezy

	Does this gene violate any major guiding principles?
	No 

· Reasonable length (1254 bp) 
· No significant overlap (1 bp at 5' end, 4 bp at 3' end) 
· The 4 bp over lap at the 3' end is with the end of a gene transcribed in the reverse direction

	Decision: 
	Yes


 
Annotation Decision #2: What is the best possible start site for this gene? 
	Gathering evidence
	Explain your rationale

	What start site do Glimmer and GeneMark suggest?
	21647

	Does the start site have an associated Ribosome Binding Site with a high score?
	Start at 21647 - longest ORF

Final score: -5.092

Z-score: -1.958

 

Start at 22319 - best score

Final score: -3.408

Z-score: 2.667

 

There are other start codon with better scores than start at 2167 but they produce significantly shorter ORFs

	Is the predicted start codon the longest ORF? If not, does the longest ORF result in excessive gene overlap (>30bp)?
	Yes the ORF is 1254 bp 

No violations of guiding principles

· No excessive overlaps / gaps
· Common start codon (ATG) 
· According to guiding principles: If the genes are part of an operon, a 1 or 4bp overlap (ATGA), where a start codon overlaps the stop codon of the upstream gene, is preferred by the ribosome.  Therefore, RBS scores may have little bearing in this type of gene arrangement  --> chose start at 21647

	Is this start site conserved in other phage genomes as indicated by Starterator? 
	Yes the start at 21647 is start 3 in Starterator 

· Present in 86.5% of phages in the pham 
· Called 100% of the time when present

	Is this start site conserved in other phage genomes as indicated by BlastP?
	Phages DB BLASTp: Sakai

Q1S1

E-value: 0.0

%-identity: 100

 

DNA Master BLASTp: Bridgette

Q1S1

E-value: 0.0

%-identity: 100

 

NCBI BLASTp: Bridgette

Q1S1

E-value: 0.0

%-identity: 100

 

· Bridgette is in pham FA but is still an Arthrobacter phage 
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	Decision:
	21647


 
Annotation Decision #3: What is the function of the putative protein?
	Gathering Evidence 
	Explain Your Rationale

	Does this protein align with a protein having a functional assignment in BlastP (phagesDB and/or GenBank) with an alignment of 10-4 or smaller with appropriate coverage? 
	Phages DB BLASTp: Sakai

Q1S1

E-value: 0.0

%-identity: 100

Function: esterase 

	Does this protein align with a protein having a functional assignment in the PDB or other database in HHPred with a probability of 90% or greater with appropriate coverage? 
	Best match: hydrolase-type esterase domain containing protein --> called hydrolase on PDB

Probability: 99.97

E-value: 2.2e-27

Database: PDB

 

 

N-terminal domain also matches with phage-associated hyaluronidase 

Both of these domains are associated with cleavage using water (Hydrolysis), they do the cleavage on different types of molecules
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	Is this gene located adjacent to genes of known function and in a region of the genome that shows high conservation of gene order?
	Yes, synteny is observed because the phages in the pham that have this gene have it in the same location with homologous sequences. It is also located next to genes with similar functions such as gene 27: lysin/ endolysin, and gene 34, esterase

It is even conserved outside of this pham, as seen in Bridgette in pham FA
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	Is the proposed function found on the SEA-PHAGES approved function list?
	Yes

	Decision:
	hydrolase


 
 
 
MaterMagnus Gene 33
Thursday, February 6, 2025
4:58 PM
 
	Phage Name
	MaterMagnus

	Gene #
	33

	Stop coordinate
	22897

	Direction
	Reverse

	Gap (overlap) with previous gene
	3bp Overlap

	Selected start coordinate 
	23097

	Selected function
	Membrane Protein


 
Annotation Decision #1: Is this a gene? 
	Gathering evidence
	Explain your rationale 

	Was the gene called by an auto-annotation program? (Genemark, Glimmer) 
	Yes, both

	Is there evidence for coding potential?
	Yes, GeneMark shows coding potential in the reverse direction

GeneMarkS
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GeneMarkH
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	Is this gene present in other auto-annotated genomes?
	Phage name: MidnightRain

Gene #: 33

E-value: 0.0E0

Pham: 4363

	Does this gene violate any major guiding principles?
	No violations. Gene has acceptable length (201 bp). There is a 3 bp gap with the previous gene and there is at least a 50 bp gap (1450 bp) between the start site of this gene and the closest start site of the gene in the opposite direction (gene 32). Start site is GTG.

	Decision: 
	Yes


 
Annotation Decision #2: What is the best possible start site for this gene?  
	Gathering evidence
	Explain your rationale

	What start site do Glimmer and GeneMark suggest?
	23097

	Does the start site have an associated Ribosome Binding Site with a high score?
	23097 start site

Final score: -4.983

Z score: 2.021

This is the best score

	Is the predicted start codon the longest ORF? If not, does the longest ORF result in excessive gene overlap (>30bp)?
	Yes, the predicted start codon has the longest ORF of 201 bp. There is 3 bp gap with nearest upstream gene. This is the best score.

	Is this start site conserved in other phage genomes as indicated by Starterator? 
	Yes, conserved in the phage genomes 

· (100% of genes in pham). 
· start 1 
· called 97.7% of the time when present 
· start site at 23097 and stop site at 22897.
·  It is conserved in phages such as Midnight Rain, Richie, Rad Fad

	Is this start site conserved in other phage genomes as indicated by BlastP?
	Phages DB: Richie

Q1S1

E value = 2e-32

% Identity = 100%

 

DNA Master: Bridgette --> Pham FA

Q1S1

E-value: 1.6E-36

%-identity: 100

 

NCBI: Bridgette (only match)

Q1S1

E-value: 2e-36

%-identity: 100
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	Decision:
	23097


 
Annotation Decision #3: What is the function of the putative protein? 
	Gathering Evidence
	Explain Your Rationale

	Does this protein align with a protein having a function assignment in BlastP (phagesDB and/or GenBank) with an alignment e-value of 10-4 or smaller with appropriate coverage?
	DNA Master: Bridgette (gene 31, FA): (Q:S)= (1-66:1-66), e-value= 1.6e-36.

PhagesDB: Zaheer_33 (FF) or Sakai_33 (AY): (Q:S)= (1-66:1-66), e-value= 2e-32. 

NCBI: Bridgette (gene 31, FA): (Q:S)= (1-66:1-66), e-value= 2e-36.

In DNA Master and NCBI, Bridgette is labelled as a 'membrane protein', and in PhagesDB, Zaheer_33 and Sakai_33 are both 'function unknown'.

	Does this protein align with a protein having a functional assignment in the PDB or other database in HHPred with a probability of 90% or greater with appropriate coverage?
	No, there are no HHPred matches with a probability of over 90%. There are also no NCBI CDD matches for any conserved domains.

DeepTMHMM (not part of HHPred) predicts 2 transmembrane domains in this protein, from aa 4-23 and 37-57 (so not a signal sequence). 

	Is this gene located adjacent to genes of known function and in a region of the genome that shows high conservation of gene order?
	It is in a region of the genome that has fairly high conservation of gene order in many of the annotated cluster AY phages in Phamerator:

32: esterase/hydrolase/lipase

33-35: genes in reverse orientation (including another esterase/lipase at 34)

36: integrase

	Is the proposed function found on the SEA-PHAGES approved function list?
	Yes, 'Membrane protein' is on the list. While it is not technically a real functional call, SEA-PHAGES suggests to use it if DeepTMHMM predicts transmembrane domains, as long as it's not a signal peptide, or if there is a match to a more specific protein function (like a Holin).

	Decision:
	Membrane Protein 
While no real function was actually found in the Blasts or HHPred, according to SEA-PHAGES it should be called a membrane protein since Deep TMHMM found 2 transmembrane domains.


 
 
 
MaterMagnus Gene 34
Thursday, February 6, 2025
4:58 PM
 
	Phage Name
	MaterMagnus

	Gene #
	34

	Stop coordinate
	23094

	Direction
	Reverse

	Gap (overlap) with previous gene
	4bp Overlap

	Selected start coordinate 
	23861

	Selected function
	esterase


 
Annotation Decision #1: Is this a gene? 
	Gathering evidence
	Explain your rationale 

	Was the gene called by an auto-annotation program? (Genemark, Glimmer) 
	Yes, both 

	Is there evidence for coding potential?
	Yes, according to GeneMark S and H there is coding potential in the reverse direction
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	Is this gene present in other auto-annotated genomes?
	Yes, best match is Sakai

E-value: e-144

Gene #: 34 

Pham: 211185

	Does this gene violate any major guiding principles?
	No 

· Reasonable length: 768 bp 
· Surrounded by reverse direction genes
· No significant overlap or gaps

	Decision: 
	Yes 


 
Annotation Decision #2: What is the best possible start site for this gene?  
	Gathering evidence
	Explain your rationale

	What start site do Glimmer and GeneMark suggest?
	23861

	Does the start site have an associated Ribosome Binding Site with a high score?
	Start at 23861 - longest ORF

Total score: -6.386

Z-score: 1.236 

 

Start at 23621 - best score

Total score: -4.665

Z-score: 2.393

	Is the predicted start codon the longest ORF? If not, does the longest ORF result in excessive gene overlap (>30bp)?
	Yes the ORF is 768bp 

No violations of guiding principles

· No excessive overlaps / gaps
· Common start codon (ATG) 
· According to guiding principles: If the genes are part of an operon, a 1 or 4bp overlap (ATGA), where a start codon overlaps the stop codon of the upstream gene, is preferred by the ribosome.  Therefore, RBS scores may have little bearing in this type of gene arrangement  --> chose start at 23861

	Is this start site conserved in other phage genomes as indicated by Starterator? 
	Yes the start at 23861 is start 5 in Starterator 

· Present in 97.8% of phages in the pham 
· Called 80% of the time when present

	Is this start site conserved in other phage genomes as indicated by BlastP?
	Phages DB: Sakai

Q1S1

E-value: e-144

%-identity: 100 

 

DNA Master BLASTp: Bridgette (pham AY)

Q1S1

E-value: 0.0E0

%-identity: 100

 

NCBI BLASTp: Bridgette

Q1S1

E-value: 0.0E0

%-identity: 100
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Even though Bridgette is not in the pham there is still homology as seen on phamerator

	Decision:
	23861


 
Annotation Decision #3: What is the function of the putative protein?
	Gathering Evidence 
	Explain Your Rationale

	Does this protein align with a protein having a functional assignment in BlastP (phagesDB and/or GenBank) with an alignment of 10-4 or smaller with appropriate coverage? 
	Phages DB: Sakai

Q1S1

E-value: e-144

Function: esterase 

	Does this protein align with a protein having a functional assignment in the PDB or other database in HHPred with a probability of 90% or greater with appropriate coverage? 
	Best match: carboxylesterase, esterase

Probability: 99,89%

E-value: 3.6e-20

Database: PDB
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Cleaves esters using hydrolysis 

	Is this gene located adjacent to genes of known function and in a region of the genome that shows high conservation of gene order?
	Yes, synteny is observed because the phages in the pham that have this gene have it in the same location with homologous sequences. It is also located next to genes with similar functions such as gene 27: lysin/ endolysin, and gene 32, lipase/esterase/hydrolase

It is even conserved outside of this pham, as seen in Bridgette in pham FA
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	Is the proposed function found on the SEA-PHAGES approved function list?
	Yes

	Decision:
	esterase


 
 
 
MaterMagnus Gene 35
Thursday, February 6, 2025
4:58 PM
 
	Phage Name
	MaterMagnus

	Gene #
	35

	Stop coordinate
	23881

	Direction
	Reverse

	Gap (overlap) with previous gene
	19bp Gap

	Selected start coordinate 
	24402

	Selected function
	NKF


 
Annotation Decision #1: Is this a gene? 
	Gathering evidence
	Explain your rationale 

	Was the gene called by an auto-annotation program? (Genemark, Glimmer) 
	Yes, both 

	Is there evidence for coding potential?
	Yes, GeneMark shows coding potential in the reverse direction

GeneMarkS
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GeneMarkH
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	Is this gene present in other auto-annotated genomes?
	Phage name: Richie

Gene #: 35

E-value: 0.0E0

Pham: 4522

	Does this gene violate any major guiding principles?
	No violations. 

· Gene has acceptable length (510 bp). 
· 20 bp gap with the previous gene 
at least a 50 bp gap (192 bp) between the start site of this gene and the closest start site of the gene in the opposite direction (gene 36). 
· Start codon is ATG.

	Decision: 
	Yes


 
Annotation Decision #2: What is the best possible start site for this gene?
	Gathering Evidence
	Explain Your Rationale

	What start site do Glimmer and GeneMark suggest?
	Glimmer Start Coordinate: 24390

GeneMark Start Coordinate: 24390

"Original Glimmer call @bp 24390 has strength 4.59".

	Does the start site have an associated Ribosome Binding Site with a high score?
	Start 24390: ATG codon, Final score: -7.087, Z-score: 0.831. This is a very low RBS score, and actually one of the lowest of all the possible start sites.

Start 24402: GTG codon, Final score: -6.486, Z-score: 1.747. This score is still quite low, but a bit better.

	Is the predicted start codon the longest ORF? If not, does the longest ORF result in excessive gene overlap (>30bp)?
	Start 24390 would only generate the second longest ORF of 510 bp, with a 191 bp gap with the start of gene 36. While this gap is very large it is not unusual in a case like this, since the guidelines say there should be a >50 bp gap between the start sites of 2 genes going in opposite directions.

Start 24402 would generate the longest ORF of 522 bp, with a 179 bp gap with gene 36. This gap is slightly shorter, but still very much long enough to accommodate the guidelines. 

	Is this start site conserved in other phage genomes as indicated by Starterator?
	Start 24390 (Start 26 in Starterator) is the most conserved and is found in 100% of the genes in this pham. It is also the site called most often in published annotations (12/23 total, 4/8 for cluster AY), and is called 73.8% of the time when present.

Start 24402 (Start 25 in Starterator) would be the second most conserved and called on start, and it is found in 97.6% of the genes, is called 19.5% of the time when present, and is used in 8/23 of the manual annotations (4/8 for cluster AY).

So for the 8 annotated cluster AY phages that have this pham, they call each of these start sites an equal amount.

	Is this start site conserved in other phage genomes as indicated by BLASTp?
	Start 24390: These are the top blast matches that use this start.

DNA Master: Bridgette (gene 33, FA): (Q:S)= (1-169:1-169), e-value= 0, %aligned= 100%, identity= 100%.

PhagesDB: Zaheer_35 (FF) or Sakai_35 (AY): (Q:S)= (1-169:1-169), e-value= 2e-98, %aligned= 100%, identity= 100%. 

NCBI: Bridgette (gene 33, FA): (Q:S)= (1-169:1-169), e-value= 3e-124, %aligned= 100%, identity= 100%.

 

Start 24402: These are the top blast matches that use this start.

DNA Master: Constance (gene 33, FA): (Q:S)= (1-169:5-173), e-value= 0, %aligned= 97.7%, identity= 100%.

PhagesDB: Richie_35 (AY): (Q:S)= (1-169:5-173), e-value= 2e-98, %aligned= 97.7%, identity= 100%. 

NCBI: Constance (gene 33, FA): (Q:S)= (1-169:5-173), e-value= 2e-124, %aligned= 97.7%, identity= 100%.

The Blast hits are all in pham 4522 (same as MaterMagnus), and both start sites are used frequently. 

	Decision:
	Gene starts at bp 24402. 
Even though this is not the start selected by Glimmer and GeneMark in the auto-annotation, I chose start 24402 because it generates the longest ORF and had a better RBS score compared to start 24390 which had an very bad score. While start 24390 was used more often in Starterator and in the Blast hits in total, when it comes to the 8 annotated cluster AY phages with this pham, they chose start 24402 an equal number of times. In terms of the coding potential from the GeneMarkS and GeneMark maps, yes start 24390 could encompass all the potential on its own, however, choosing start 24402 would of course still encompass that potential as well, so it does not go against the guidelines.


 
Annotation Decision #3: What is the function of the putative protein?
	Gathering Evidence
	Explain Your Rationale

	Does this protein align with a protein having a function assignment in BlastP (phagesDB and/or GenBank) with an alignment e-value of 10-4 or smaller with appropriate coverage?
	All of the Blast matches in DNA Master, PhagesDB, and NCBI (see above) are labelled as 'function unknown' or 'hypothetical protein'.

	Does this protein align with a protein having a functional assignment in the PDB or other database in HHPred with a probability of 90% or greater with appropriate coverage?
	No, there are no HHPred matches with a probability over 90%. There are also no NCBI CDD matches for any conserved domains, and no transmembrane domains were found in DeepTMHMM.

	Is this gene located adjacent to genes of known function and in a region of the genome that shows high conservation of gene order?
	It is in a region of the genome that has fairly high conservation of gene order in many of the annotated cluster AY phages in Phamerator:

32: esterase/hydrolase/lipase (name varies)

33-35: reverse genes (with 34 being an esterase/lipase, and 33 and 35 being NKF in Phamerator)

36: integrase

	Is the proposed function found on the SEA-PHAGES approved function list?
	NA

	Decision:
	NKF (or hypothetical protein) 
No function was identified in the Blasts, HHPred, or Phamerator, and there are no transmembrane domains.


 
 
 
MaterMagnus Gene 36
Thursday, February 6, 2025
4:58 PM
 
	Phage Name
	MaterMagnus

	Gene #
	36

	Stop coordinate
	25499

	Direction
	Forward

	Gap (overlap) with previous gene
	179bp Gap

	Selected start coordinate 
	24582


	Selected function
	Tyrosine integrase


 
Annotation Decision #1: Is this a gene? 
	Gathering evidence
	Explain your rationale 

	Was the gene called by an auto-annotation program? (Genemark, Glimmer) 
	Yes, both 

	Is there evidence for coding potential?
	Yes, there is evidence for coding potential in the forward direction predicted by GeneMark S and H
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	Is this gene present in other auto-annotated genomes?
	Yes, the best match is Sakai 

E-value: e-173

%-identity: 100%

Gene #: 36

Pham: 210750

 

It is also present in many other phages within the pham such as Raphaella, Gorpy, Richie, Isolde, midnight rain, etc. 

	Does this gene violate any major guiding principles?
	No 

· Reasonable length: 918 bp 
· Kind of a long gap between the start and the ed of the previous gene but this is expected because the previous gene is in the reverse direction and so there needs to be space for 2x transcription machinery 
· The downstream genes are in the forward direction

	Decision: 
	Yes 


 
Annotation Decision #2: What is the best possible start site for this gene?
	Gathering evidence
	Explain your rationale

	What start site do Glimmer and GeneMark suggest?
	24582

	Does the start site have an associated Ribosome Binding Site with a high score?
	Yes, the best start site is at 24582

Total score: -3.408

Z-score: 2.638

	Is the predicted start codon the longest ORF? If not, does the longest ORF result in excessive gene overlap (>30bp)?
	Yes, the ORF is 918 bp

· No overlap, reasonable gap considering previous gene is in the reverse direction
· Common start codon - ATG

	Is this start site conserved in other phage genomes as indicated by Starterator? 
	Yes, this is start 53 in Starterator 

· Present in 36.6% of genes in the pham 
· Called 87% of the time when present

	Is this start site conserved in other phage genomes as indicated by BlastP?
	Phages DB: Sakai

Q1S1

E-value: e-141

%-identity: 100

 

DNA Master: Auxillium

Q1S1

E-value: 0.0E0

%-identity: 100

 

NCBI: Auxillium

Q1S1

E-value: 0.0E0

%-identity: 100

	Decision:
	24582


 
Annotation Decision #3: What is the function of the putative protein?
	Gathering Evidence 
	Explain Your Rationale

	Does this protein align with a protein having a functional assignment in BlastP (phagesDB and/or GenBank) with an alignment of 10-4 or smaller with appropriate coverage? 
	Phages DB: Sakai

Q1S1

E-value: e-141

Function: tyrosine integrase

	Does this protein align with a protein having a functional assignment in the PDB or other database in HHPred with a probability of 90% or greater with appropriate coverage? 
	Best match: tyrosine integrase

Probability: 100

E-value: 3.5e-55

Database: PDB
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	Is this gene located adjacent to genes of known function and in a region of the genome that shows high conservation of gene order?
	Synteny is observed - this gene is highly conserved because it is necessary for the temperate phage lifecycle, as seen by the purple background 

The surrounding genes also have to do with integration, such as gene 38: DNA binding, and gene 40, integrase
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	Is the proposed function found on the SEA-PHAGES approved function list?
	Yes

	Decision:
	Tyrosine integrase


 
 
 
MaterMagnus Gene 37
Thursday, February 6, 2025
4:58 PM
 
	Phage Name
	MaterMagnus

	Gene #
	37

	Stop coordinate
	26019

	Direction
	Forward

	Gap (overlap) with previous gene
	10bp Gap

	Selected start coordinate 
	25510

	Selected function
	NKF


 
 
Annotation Decision #1: Is this a gene? 
	Gathering evidence
	Explain your rationale 

	Was the gene called by an auto-annotation program? (Genemark, Glimmer) 
	Yes, both

	Is there evidence for coding potential?
	Yes, GeneMark shows coding potential in the reverse direction

GeneMarkS
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	Is this gene present in other auto-annotated genomes?
	Phage name: Richie

Gene #: 37

E-value: 0.0E0

Pham: 88756

	Does this gene violate any major guiding principles?
	No violations. 

· Gene has acceptable length (510 bp).  
· 11 bp gap with the previous gene 
· surrounding genes are in the forward direction. 
· Start codon is ATG.

	Decision: 
	Yes


 
 Annotation Decision #2: What is the best possible start site for this gene?
	Gathering evidence
	Explain your rationale

	What start site do Glimmer and GeneMark suggest?
	25510

	Does the start site have an associated Ribosome Binding Site with a high score?
	25510 start site

Final score: -4.759

Z score: 2.082

This is not the best score

 

25702 start site

Final score: -3.054

Z score: 2.928

This is the best score

	Is the predicted start codon the longest ORF? If not, does the longest ORF result in excessive gene overlap (>30bp)?
	Yes, the predicted start codon has the longest ORF of 510 bp. There is 11 bp gap with the previous gene and a 8 bp gap with the nearest downstream gene. 

	Is this start site conserved in other phage genomes as indicated by Starterator? 
	Yes, conserved in the phage genomes 

· Present in 100% of genes in pham. 
· It is at start 6  
· called 72.7% of the time when present with start site at 25510  
· It is conserved in phages such as Richie, Gorpy, Sakai

	Is this start site conserved in other phage genomes as indicated by BlastP?
	DNAMaster: conserved in Richie

Q1S1

E value = 0.0E0

% Identity = 100%

	Decision:
	25510


 
Annotation Decision #3: What is the function of the putative protein?
	Gathering Evidence 
	Explain Your Rationale

	Does this protein align with a protein having a functional assignment in BlastP (phagesDB and/or GenBank) with an alignment of 10-4 or smaller with appropriate coverage? 
	List the most informative BlastP match from each source PhagesDB: NCBI: DNA Master: Hint: you may have already found this information from annotation decision #2. Provide the alignment (q#:s#) and e-value. It is only necessary to provide one match from each database

	Does this protein align with a protein having a functional assignment in the PDB or other database in HHPred with a probability of 90% or greater with appropriate coverage? 
	Best match:  No Quality Match

Probability: 35.91

Score: 22.95

E value: 140

Database: RCSB PDB

Codes for: accessory protein
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PhagesDB: 

Function is unknown in majority of proteins

 

DNAMaster:

Hypothetical protein

	Is this gene located adjacent to genes of known function and in a region of the genome that shows high conservation of gene order?
	Synteny is not really observed

· Gene 37 is not very conserved within the pham so it is hard to tell
· Some phages don’t have it, some have it but in the reverse direction, etc
· Some phages gene 37 is completely different
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	Is the proposed function found on the SEA-PHAGES approved function list?
	NA

	Decision:
	NKF


 
 
 
MaterMagnus Gene 38
Thursday, February 6, 2025
4:58 PM
 
	Phage Name
	MaterMagnus

	Gene #
	38

	Stop coordinate
	26383

	Direction
	Forward

	Gap (overlap) with previous gene
	7bp Gap

	Selected start coordinate 
	26027

	Selected function
	NKF


 
Annotation Decision #1: Is this a gene? 
	Gathering evidence
	Explain your rationale 

	Was the gene called by an auto-annotation program? (Genemark, Glimmer) 
	Yes, both 

	Is there evidence for coding potential?
	Yes, according to GeneMark S and  there is coding potential in the Forward direction
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	Is this gene present in other auto-annotated genomes?
	Yes, the best match is Sakai 

E-value: 1e-69

%-identity: 100

Gene #: 38

Pham: 206850

 

Also present in other phages within the pham such as: Richie, Raphaella, gory, Auxillium, Isolde, etc

	Does this gene violate any major guiding principles?
	No violations 

· Reasonable length gap: 8 bp
· Reasonable length: 357 bp
· The upstream genes are in the forward direction 
· The down stream genes are in the reverse direction

	Decision: 
	Yes


 
Annotation Decision #2: What is the best possible start site for this gene?
	Gathering evidence
	Explain your rationale

	What start site do Glimmer and GeneMark suggest?
	26027 

	Does the start site have an associated Ribosome Binding Site with a high score?
	Yes, the star at 26027 has the best score 

Total score: -4.220

Z-score: 1.758

 

The Z-score is kind of low but it is the best one that produces a reasonable length ORF

	Is the predicted start codon the longest ORF? If not, does the longest ORF result in excessive gene overlap (>30bp)?
	Yes, the ORF is 357 bp 

No violations of guiding principles: 

· Common start codon: GTG (26% of starts) 
· No excessive gaps or overlaps 

	Is this start site conserved in other phage genomes as indicated by Starterator? 
	Yes 26027 is start site is #61 in Starterator 

· Present in 96.9% of genes in the pham
· Called 87.3% of the time when present

	Is this start site conserved in other phage genomes as indicated by BlastP?
	Phages DB: Sakai 

Q1S11

E-value: 1e-69

%-identity: 100

 

DNA Master: Richie

Q1S11

E-value: 0.0E0

%-identity: 100

 

NCBI: Richie

Q1S11

E-value: 2e-81

%-identity: 100

	Decision:
	26027


 
Annotation Decision #3: What is the function of the putative protein?
	Gathering Evidence 
	Explain Your Rationale

	Does this protein align with a protein having a functional assignment in BlastP (phagesDB and/or GenBank) with an alignment of 10-4 or smaller with appropriate coverage? 
	NCBI: Richie

Q1S11

E-value: 2e-81

Function: hypothetical protein

	Does this protein align with a protein having a functional assignment in the PDB or other database in HHPred with a probability of 90% or greater with appropriate coverage? 
	No quality match 

Best match: ternary system associated peptide

Probability: 42.11%

E-value: 110 

Database: Pfam
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Poor coverage, low probability 

	Is this gene located adjacent to genes of known function and in a region of the genome that shows high conservation of gene order?
	Yes the order of proteins is conserved in this region and they all have similar functions associated with DNA binding, cutting, and integration 
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Only on phamerator is gene 38 called to be helix-turn-helix DNA binding domain protein 

	Is the proposed function found on the SEA-PHAGES approved function list?
	NA

 

	Decision:
	NKF


 
 
 
MaterMagnus Gene 39
Thursday, February 6, 2025
4:58 PM
 
	Phage Name
	MaterMagnus

	Gene #
	39

	Stop coordinate
	26608

	Direction
	Reverse

	Gap (overlap) with previous gene
	12bp Overlap

	Selected start coordinate 
	26372

	Selected function
	helix-turn-helix DNA binding domain


 
Annotation Decision #1: Is this a gene? 
	Gathering evidence
	Explain your rationale 

	Was the gene called by an auto-annotation program? (Genemark, Glimmer) 
	Yes, both

	Is there evidence for coding potential?
	Yes, GeneMark shows coding potential in the reverse direction

GeneMarkS
[image: image160.png]



GeneMarkH

 
[image: image161.png]



 

	Is this gene present in other auto-annotated genomes?
	Phage name: Gorpy

Gene #: 39

E-value: 0.0E0

Pham: 210833

	Does this gene violate any major guiding principles?
	No violations. 

· Gene has acceptable length (237 bp). 
· There is a 11 bp overlap with the previous gene and there is at least a 50 bp gap (581 bp) between the start site of this gene and the closest start site of the gene in the opposite direction (gene 38). 
· Start site is ATG.

	Decision: 
	Yes


 
Annotation Decision #2: What is the best possible start site for this gene?
	Gathering evidence
	Explain your rationale

	What start site do Glimmer and GeneMark suggest?
	Glimmer: 26608

GeneMark: 26584

	Does the start site have an associated Ribosome Binding Site with a high score?
	26608 start site

Final score: -6.595

Z score: 0.933

This is not the best score

 

26584 start site

Final score: -6.595

Z score: 1.281

This is the best score

	Is the predicted start codon the longest ORF? If not, does the longest ORF result in excessive gene overlap (>30bp)?
	No, the predicted start codon does not have the longest ORF. 

The longest ORF for 306 bp starts at codon 26677. This start site has the lowest score (-7.267) and has a 37 bp overlap with the nearest downstream gene, indicating that is likely not the best start site.

	Is this start site conserved in other phage genomes as indicated by Starterator? 
	Yes, conserved in the phage genomes 

· Present in 83.0% of genes in pham
· start 42 
· called 87.7% of the time when present with start site at 26608 
· conserved in phages such as Richie, Gorpy, Rad Fad

	Is this start site conserved in other phage genomes as indicated by BlastP?
	DNA Master: conserved in Gorpy

Q1S1

E value = 0.0E0

% Identity = 100%

	Decision:
	26608 


 
Annotation Decision #3: What is the function of the putative protein?
	Gathering Evidence 
	Explain Your Rationale

	Does this protein align with a protein having a functional assignment in BlastP (phagesDB and/or GenBank) with an alignment of 10-4 or smaller with appropriate coverage? 
	DNA Master: Gorpy

Q1S1

E value = 0.0E0

Function: helix-turn-helix DNA binding protein

	Does this protein align with a protein having a functional assignment in the PDB or other database in HHPred with a probability of 90% or greater with appropriate coverage? 
	Best match:  No Quality Match

Probability: 86.85

Score: 25.12

E value: 6.6

Database: RCSB PDB

Codes for: helix-turn-helix protein
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Phages DB: helix-turn-helix DNA binding protein

	Is this gene located adjacent to genes of known function and in a region of the genome that shows high conservation of gene order?
	Synteny is observed -  as seen by the purple background. It is surrounded by genes that also have to do with DNA binding, cleavage, integration, etc

 such as gene 36, 40: integrase
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	Is the proposed function found on the SEA-PHAGES approved function list?
	Yes

	Decision:
	helix-turn-helix DNA binding domain


 
 
 
MaterMagnus Gene 40
Thursday, February 6, 2025
4:59 PM
 
	Phage Name
	MaterMagnus

	Gene #
	40

	Stop coordinate
	26640

	Direction
	Reverse

	Gap (overlap) with previous gene
	30bp Gap

	Selected start coordinate 
	27779

	Selected function
	Integrase


 
Annotation Decision #1: Is this a gene? 
	Gathering evidence
	Explain your rationale 

	Was the gene called by an auto-annotation program? (Genemark, Glimmer) 
	Yes, both

	Is there evidence for coding potential?
	Yes according to GeneMark S and H there is coding potential in the reverse direction
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	Is this gene present in other auto-annotated genomes?
	Yes, best match: Sakai

E-value: 0.0

%-identity: 100

Gene #: 40 

Pham: 210662

	Does this gene violate any major guiding principles?
	No violations

· Reasonable length ORF: 1140 bp 
· Surrounded by reverse genes 
· Reasonable length overlap: 7 bp

	Decision: 
	Yes


 
Annotation Decision #2: What is the best possible start site for this gene? 
	Gathering evidence
	Explain your rationale

	What start site do Glimmer and GeneMark suggest?
	27779

	Does the start site have an associated Ribosome Binding Site with a high score?
	Yes the start at 27779 has the best score that produces a reasonable length ORF

Total score: -4.323

Z-score: 2.328

	Is the predicted start codon the longest ORF? If not, does the longest ORF result in excessive gene overlap (>30bp)?
	Yes, start 27779 produces the longest ORF - 1140 bp 

No violations of guiding principles

· 7 bp over lap with previous gene
· Common start codon GTG
· Overlap is with another reverse gene 
· Overlap sequence: GTGGCTAG

	Is this start site conserved in other phage genomes as indicated by Starterator? 
	Yes this is the most annotated start, #167 in Starterator

· Present in 38.5% of phages in the pham 
· Called 97.9% of the time when present

	Is this start site conserved in other phage genomes as indicated by BlastP?
	Phages DB: Sakai

Q1S1

E-value: 0.0

%-identity: 100

 

DNA Master: Richie

Q1S1

E-value: 0.0

%-identity: 100

 

NCBI: Richie

Q1S1

E-value: 0.0

%-identity: 100

	Decision:
	27779


 
Annotation Decision #3: What is the function of the putative protein?
	Gathering Evidence 
	Explain Your Rationale

	Does this protein align with a protein having a functional assignment in BlastP (phagesDB and/or GenBank) with an alignment of 10-4 or smaller with appropriate coverage? 
	DNA Master: Richie

Q1S1

E-value: 0.0

Function: integrase

	Does this protein align with a protein having a functional assignment in the PDB or other database in HHPred with a probability of 90% or greater with appropriate coverage? 
	Best match: tyrosine recombinase

Probability: 100

E-value: 1.3e-33

Database: PDB
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	Is this gene located adjacent to genes of known function and in a region of the genome that shows high conservation of gene order?
	Yes the order of proteins is conserved in this region and they all have similar functions associated with DNA binding, cutting, and integration. But down stream of gene 40, the phages become very diverse
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	Is the proposed function found on the SEA-PHAGES approved function list?
	Yes

	Decision:
	Integrase


 
 
 
MaterMagnus Gene 41
Tuesday, February 11, 2025
10:37 AM
 
	Phage Name
	MaterMagnus

	Gene #
	41

	Stop coordinate
	27772

	Direction
	Reverse

	Gap (overlap) with previous gene
	8bp Overlap

	Selected start coordinate 
	27978

	Selected function
	NKF


 
Annotation Decision #1: Is this a gene? 
	Gathering evidence
	Explain your rationale 

	Was the gene called by an auto-annotation program? (Genemark, Glimmer) 
	Yes, both 

	Is there evidence for coding potential?
	Yes, GeneMark shows coding potential in the reverse direction

GeneMarkS
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	Is this gene present in other auto-annotated genomes?
	Phage name: Raphaella

Gene #: 41

E-value: 0.0E0

Pham: 8235

	Does this gene violate any major guiding principles?
	No violations

· Gene has acceptable length (207 bp). 
· 7 bp gap with the previous gene
· 3 bp overlap with the nearest downstream gene. 
· Surrounding genes are in the reverse direction. 
· Start codon is ATG.

	Decision: 
	Yes


 
Annotation Decision #2: What is the best possible start site for this gene?
	Gathering evidence
	Explain your rationale

	What start site do Glimmer and GeneMark suggest?
	27978

	Does the start site have an associated Ribosome Binding Site with a high score?
	27978 start site - best score 

Final score: -2.774

Z score: 3.049

 

27984 - longest ORF 

Final score: -5.672

Z score: 1.947

	Is the predicted start codon the longest ORF? If not, does the longest ORF result in excessive gene overlap (>30bp)?
	No- The longest ORF of 213 starts at 27984. 

This start site has a lower Z score (1.947) and has a 9 bp overlap with the nearest downstream gene

According to the guiding principles, an overlap greater than 7bp is unlikely

Chosen ORF length: 207 

	Is this start site conserved in other phage genomes as indicated by Starterator? 
	Yes this start is present in 84.6% of genes in pham. 

It is at start 6 and called 100% of the time when present

· start site at 27978 
 

It is conserved in phages such as Auxilium, Raphaella, Richie

 

However there are only 13 members of the pham and 7 are drafts so this data is not very significant 

	Is this start site conserved in other phage genomes as indicated by BlastP?
	Phages DB: Auxilium

Q1S1

E value = 2e-23

% Identity = 98%

 

DNA Master: Auxilium

Q1S1

E value = 8.7e-41

% Identity = 98%

 

NCBI: Auxilium

Q1S1

E value = 9e-41

% Identity = 98%

 

	Decision:
	27978


 
Annotation Decision #3: What is the function of the putative protein?
	Gathering Evidence 
	Explain Your Rationale

	Does this protein align with a protein having a functional assignment in BlastP (phagesDB and/or GenBank) with an alignment of 10-4 or smaller with appropriate coverage? 
	Phages DB: Auxilium

Q1S1

E value = 2e-23

Function: unknown 

	Does this protein align with a protein having a functional assignment in the PDB or other database in HHPred with a probability of 90% or greater with appropriate coverage? 
	Best match:  No Quality Match

Probability: 31.99

Score: 22.22

E value: 120

Database: RCSB PDB

Codes for: capsid protein

· This is unlikely because it is not in the region of structural genes 
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PhagesDB: unknown function

 

NCBI: hypothetical protein

	Is this gene located adjacent to genes of known function and in a region of the genome that shows high conservation of gene order?
	There is synteny for this gene however it does not provide evidence for the function of gene 39 as neighboring genes have an unknown function (42). However, gene 40 does code for tyrosine integrase.
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	Is the proposed function found on the SEA-PHAGES approved function list?
	NA

	Decision:
	NKF


 
 
 
MaterMagnus Gene 42
Tuesday, February 11, 2025
10:37 AM
 
	Phage Name
	MaterMagnus

	Gene #
	42

	Stop coordinate
	27975

	Direction
	Reverse

	Gap (overlap) with previous gene
	4bp Overlap

	Selected start coordinate 
	28304

	Selected function
	NKF


 
Annotation Decision #1: Is this a gene? 
	Gathering evidence
	Explain your rationale 

	Was the gene called by an auto-annotation program? (Genemark, Glimmer) 
	Yes, both

	Is there evidence for coding potential?
	Yes, according to GeneMark S and H there is coding potential in the reverse direction
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	Is this gene present in other auto-annotated genomes?
	Yes, best match: Sakai

E-value: 6e-60

%-identity: 100

Gene #: 42 

Pham: 205191

 

It is present in other phages in the pham such as Gorpy, Auxillium, Richie, 

	Does this gene violate any major guiding principles?
	No violations

· Reasonable length ORF: 330bp 
· Surrounded by reverse genes 
· Reasonable length overlap: 4 bp

	Decision: 
	Yes 


 
Annotation Decision #2: What is the best possible start site for this gene?
	Gathering evidence
	Explain your rationale

	What start site do Glimmer and GeneMark suggest?
	28304

	Does the start site have an associated Ribosome Binding Site with a high score?
	Start at 28304 - longest ORF

Total score: -3.982

Z score: 2.353

 

Start at 28241 - Best score

Total score: -3.355

Z score: 3.154

 

The start at 28304 is still better because it uses the 4 bp overlap between this start and the stop codon of gene 41, which is preferred by the ribosome even if the score appears low. 

	Is the predicted start codon the longest ORF? If not, does the longest ORF result in excessive gene overlap (>30bp)?
	Yes the ORF is 330 bp 

No violations of guiding principles 

· Reasonable overlap = preferred for the ribosome
· Reasonable length ORF - 330bp
· Start codon GTG

	Is this start site conserved in other phage genomes as indicated by Starterator? 
	Yes this is start 63 in Starterator 

· Found in 22.4% of phages in the pham (Mater Magnus does not have the most annotated start) 
· Called 84.6% of the time when present

	Is this start site conserved in other phage genomes as indicated by Blast P?
	Phages DB: Sakai 

Q1S1

E-value: 6e-60

%-identity: 99

 

DNA Master: Sakai and Gorpy

Q1S1

E-value: 0.0E0

%-identity: 99

 

NCBI BLASTp: Sakai

Q1S1

E-value: 7e-74

%-identity: 99

	Decision:
	28304


 
Annotation Decision #3: What is the function of the putative protein?
	Gathering Evidence 
	Explain Your Rationale

	Does this protein align with a protein having a functional assignment in BlastP (phagesDB and/or GenBank) with an alignment of 10-4 or smaller with appropriate coverage? 
	Phages DB: Sakai 

Q1S1

E-value: 6e-60

Function: unknown 

	Does this protein align with a protein having a functional assignment in the PDB or other database in HHPred with a probability of 90% or greater with appropriate coverage? 
	Best match: family of unknown function

Probability: 99.92% 

E-value: 2.8e-24

Database: Pfam
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	Is this gene located adjacent to genes of known function and in a region of the genome that shows high conservation of gene order?
	Yes, synteny is observed 

This gene order is conserved among phages in the pham, however some phages have is as a different number gene, for example it is gene 43 in Gorpy. The regions of homology with Mater Magnus are shown in purple. However this does not give any information about the function
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	Is the proposed function found on the SEA-PHAGES approved function list?
	NA

	Decision:
	NKF


 
 
 
MaterMagnus Gene 43
Tuesday, February 11, 2025
10:37 AM
	Phage Name
	MaterMagnus

	Gene #
	43

	Stop coordinate
	28297

	Direction
	Reverse

	Gap (overlap) with previous gene
	8bp Overlap

	Selected start coordinate 
	28389

	Selected function
	NKF


 
Annotation Decision #1: Is this a gene? 
	Gathering evidence
	Explain your rationale 

	Was the gene called by an auto-annotation program? (Genemark, Glimmer) 
	Yes, both 

	Is there evidence for coding potential?
	Yes, GeneMark shows coding potential in the reverse direction

GeneMarkS
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[image: image179.png]28400





	Is this gene present in other auto-annotated genomes?
	Phage name: Sakai

Gene #: 41

E-value: 0.0E0

Pham: 14052

	Does this gene violate any major guiding principles?
	It does violate the required length in the Guiding Principles because its length of 93 bp is less than 200 bp. 

However, this gene can still be called a gene because it has coding potential and is conserved in other annotated phages such Sakai, Gorpy, and Phrank

It has a 7 bp overlap with the previous gene and a 3 bp overlap with the nearest downstream gene. Surround genes are in the reverse direction and start site is GTG.

	Decision: 
	Yes


 
Annotation Decision #2: What is the best possible start site for this gene?
	Gathering evidence
	Explain your rationale

	What start site do Glimmer and GeneMark suggest?
	28389

	Does the start site have an associated Ribosome Binding Site with a high score?
	28389 start site - Longest ORF

Final score: -4.506

Z score: 2.183

This is not the best score

 

28380 start site - Best score

Final score: -3.141

Z score: 2.874

	Is the predicted start codon the longest ORF? If not, does the longest ORF result in excessive gene overlap (>30bp)?
	Otherwise no violations of guiding principles 

· ATG start codon 
· This start has the longest ORF, but it is still smaller than the minimum requirement: 93 bp
· 7 bp overlap: preferred by the ribosome even if the score is lower

	Is this start site conserved in other phage genomes as indicated by Starterator? 
	Yes, conserved in the phage genomes

· 100% of genes in pham). 
· It is at start 2 and called 100% of the time when present with start site at 28389 and stop site at 28297. 
· It is conserved in phages such as Gropy, Sakai, Aikyam 
However there are only 6 phages in the pham, 3 are drafts so this data is not significant.

 

	Is this start site conserved in other phage genomes as indicated by BlastP?
	Phages DB: Sakai

Q1S1 

E value = 1e-10

% Identity = 100%

 

DNA Master: Sakai, Gorpy (tie)

Q1S1

E-value: 5.6e-12

%-identity: 100

 

NCBI: Gorpy 

Q1S1

E-value: 6e-12

%-identity: 100

	Decision:
	28389


 
Annotation Decision #3: What is the function of the putative protein?
	Gathering Evidence 
	Explain Your Rationale

	Does this protein align with a protein having a functional assignment in BlastP (phagesDB and/or GenBank) with an alignment of 10-4 or smaller with appropriate coverage? 
	Phages DB: Sakai

Q1S1 

E value = 1e-10

Function: unknown 

	Does this protein align with a protein having a functional assignment in the PDB or other database in HHPred with a probability of 90% or greater with appropriate coverage? 
	Best match:  No Quality Match

Probability: 33.02

Score: 15.45

E value: 68

Database: RCSB PDB

Codes for: proteosome subunit
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PhagesDB: unknown function

 

NCBI: hypothetical protein

	Is this gene located adjacent to genes of known function and in a region of the genome that shows high conservation of gene order?
	There is synteny for this gene however it does not provide evidence for the function of gene 39 as neighboring genes have unknown functions (genes 43 and 44).
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	Is the proposed function found on the SEA-PHAGES approved function list?
	NA

	Decision:
	NKF


 
 
 
MaterMagnus Gene 44
Tuesday, February 11, 2025
10:37 AM
 
	Phage Name
	MaterMagnus

	Gene #
	44

	Stop coordinate
	28386

	Direction
	Reverse

	Gap (overlap) with previous gene
	4bp Overlap 

	Selected start coordinate 
	28973

	Selected function
	NKF


 
Annotation Decision #1: Is this a gene? 
	Gathering evidence
	Explain your rationale 

	Was the gene called by an auto-annotation program? (Genemark, Glimmer) 
	Yes, both 

	Is there evidence for coding potential?
	Yes, there is evidence for coding potential in the reverse direction in GeneMark S and H
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	Is this gene present in other auto-annotated genomes?
	Best match: Sakai

E-value: 6e-99

%-identity: 99%

Gene #: 44

Pham: 88836

	Does this gene violate any major guiding principles?
	No violations

· Reasonable length (588 bp)
· Upstream genes are also in the reverse direction
· Reasonable length overlap (4bp)
· Down stream genes are forward but with a 473bp gap to allow space for two sets of transcription machinery

	Decision: 
	Yes


 
Annotation Decision #2: What is the best possible start site for this gene?
	Gathering evidence
	Explain your rationale

	What start site do Glimmer and GeneMark suggest?
	28973

	Does the start site have an associated Ribosome Binding Site with a high score?
	Start at 28973 - longest ORF

Total score: -6.596

Z-score: 1.381

 

Start at 28751 - best score

Total score: -3.703

Z score: 2.987

 

The start at 28973 is still better because it uses the 4 bp overlap between this start and the stop codon of gene 43, which is preferred by the ribosome even if the score appears low. 

	Is the predicted start codon the longest ORF? If not, does the longest ORF result in excessive gene overlap (>30bp)?
	Yes, the start at 28973 is the longest ORF: 588 bp 

No violations of guiding principles: 

· Reasonable overlap = preferred for the ribosome
· Reasonable length ORF - 588 bp
· Start codon ATG 

	Is this start site conserved in other phage genomes as indicated by Starterator? 
	This start site is present in other phages in Starterator, however it is not the most annotated start

Most of the there are only 13 members and 9 are drafts so Starterator data is not that profound

· Start 1 in Starterator
· Present in 92.3% of phages in the pham 
· Called 25% of the time when present

	Is this start site conserved in other phage genomes as indicated by BlastP?
	No 

Q20S1 in all databases

However the start site in Mater magnus is weak at position 20, so it does not make sense to move it. Right now it has an efficient start site that is preferred by the ribosome because of the overlap

	Decision:
	28973


 
Annotation Decision #3: What is the function of the putative protein?
	Gathering Evidence 
	Explain Your Rationale

	Does this protein align with a protein having a functional assignment in BlastP (phagesDB and/or GenBank) with an alignment of 10-4 or smaller with appropriate coverage? 
	Best match: Sakai

E-value: 6e-99

Q20S1

Function: hypothetical protein

	Does this protein align with a protein having a functional assignment in the PDB or other database in HHPred with a probability of 90% or greater with appropriate coverage? 
	No Quality Match

Best match: domain of unknown function 

Probability: 80.18%

E-value: 22

Database: Pfam

· Poor coverage
· Low probability
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	Is this gene located adjacent to genes of known function and in a region of the genome that shows high conservation of gene order?
	Yes, synteny is observed 

This gene order is conserved among phages in the pham. The regions of homology with Mater Magnus are shown in purple. However this does not give any information about the function
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	Is the proposed function found on the SEA-PHAGES approved function list?
	NA

 

	DECISION
	NKF


 
 
 
MaterMagnus Gene 45
Tuesday, February 11, 2025
10:37 AM
 
	Phage Name
	MaterMagnus

	Gene #
	45

	Stop coordinate
	29571

	Direction
	Forward

	Gap (overlap) with previous gene
	14bp Gap

	Selected start coordinate 
	29401

	Selected function
	NKF


 
Annotation Decision #1: Is this a gene? 
	Gathering evidence
	Explain your rationale 

	Was the gene called by an auto-annotation program? (Genemark, Glimmer) 
	Yes, both

	Is there evidence for coding potential?
	Yes, GeneMark shows coding potential in the reverse direction

GeneMarkS
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	Is this gene present in other auto-annotated genomes?
	Phage name: Seahorse

Gene #: 46

E-value: 0.0E0

Pham: 213029

	Does this gene violate any major guiding principles?
	This gene has a largest gap with the previous gene (438 bp) but because gene 44 is in the reverse direction, the gap is acceptable as it significantly more than the require 50 bp gap between them. 

This gap also serves as space for transcriptional machinery. The gene has an acceptable length (171 bp) and a 3 bp overlap with the nearest downstream gene. The start site is ATG.

	Decision: 
	Yes


 
Annotation Decision #2: What is the best possible start site for this gene?
	Gathering evidence
	Explain your rationale

	What start site do Glimmer and GeneMark suggest?
	29401

	Does the start site have an associated Ribosome Binding Site with a high score?
	29401 start site

Final score: -2.301

Z score: 3.252

This is the best score

	Is the predicted start codon the longest ORF? If not, does the longest ORF result in excessive gene overlap (>30bp)?
	Yes, the predicted start codon has the longest ORF of 171 bp. There is no excessive overlap, only 3 bp with the nearest downstream gene.

	Is this start site conserved in other phage genomes as indicated by Starterator? 
	Yes, conserved in the phage genomes (94.7% of genes in pham). It is at start 4 and called 94.4% of the time when present with start site at 29401 and stop site at 29571. It is conserved in phages such as RadFad, MidnightRain, Seahorse

	Is this start site conserved in other phage genomes as indicated by BlastP?
	DNA Master: Seahorse

Q1S1

E value = 2.7E-18

% Identity = 68 %

 

Phages DB: Seahorse 

Q1S1

E-value: 3e-16

% identity: 67

 

NCBI: Seahorse

Q1S1

E-value: 3e-18

% identity: 68

 

	Decision:
	29401


 
Annotation Decision #3: What is the function of the putative protein?
	Gathering Evidence 
	Explain Your Rationale

	Does this protein align with a protein having a functional assignment in BlastP (phagesDB and/or GenBank) with an alignment of 10-4 or smaller with appropriate coverage? 
	Phages DB: Seahorse 

Q1S1

E-value: 3e-16

Function: unknown

	Does this protein align with a protein having a functional assignment in the PDB or other database in HHPred with a probability of 90% or greater with appropriate coverage? 
	Best match:  No Quality Match

Probability: 77.21

Score: 33.85

E value: 4

Database: RCSB PDB

Codes for: unknown function
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PhagesDB: unknown function

 

NCBI: hypothetical protein

	Is this gene located adjacent to genes of known function and in a region of the genome that shows high conservation of gene order?
	There is synteny for this gene however it does not provide evidence for the function of gene 39 as neighboring genes have unknown functions (genes 44 and 46).
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	Is the proposed function found on the SEA-PHAGES approved function list?
	NA

	Decision:
	NKF


 
 
 
MaterMagnus Gene 46
Tuesday, February 11, 2025
10:37 AM
 
	Phage Name
	MaterMagnus

	Gene #
	46

	Stop coordinate
	29744

	Direction
	Forward

	Gap (overlap) with previous gene
	4bp Overlap

	Selected start coordinate 
	29568

	Selected function
	NKF


 
Annotation Decision #1: Is this a gene? 
	Gathering evidence
	Explain your rationale 

	Was the gene called by an auto-annotation program? (Genemark, Glimmer) 
	Yes, both

	Is there evidence for coding potential?
	Yes, there is evidence for coding potential in the forward direction predicted by GeneMark S and H
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	Is this gene present in other auto-annotated genomes?
	No 

· There was no matches on DNA Master 
· No matches on NCBI
Phages DB has one match with an un-annotated phage, Aikyam

· E-value: 6e-27
· %-identity: 100
· Gene 44 in Aikyam
 

Pham: 135035

	Does this gene violate any major guiding principles?
	No violations

· Reasonable length (but short) 177bp 
· Reasonable overlap (4 bp) 
· Surrounded by forward direction genes

	Decision: 
	Yes


 
Annotation Decision #2: What is the best possible start site for this gene?
	Gathering evidence
	Explain your rationale

	What start site do Glimmer and GeneMark suggest?
	29568

	Does the start site have an associated Ribosome Binding Site with a high score?
	Yes the start at 29568 has the best score 

Total score: -4.842

Z-score: 2.346

	Is the predicted start codon the longest ORF? If not, does the longest ORF result in excessive gene overlap (>30bp)?
	Yes, the predicted start codon has the longest ORF (177bp) 

No violations of guiding principles 

· Start codon ATG
· Overlap sequence: ATGA

	Is this start site conserved in other phage genomes as indicated by Starterator? 
	No data 

	Is this start site conserved in other phage genomes as indicated by BlastP?
	No data

	Decision:
	29568


 
Annotation Decision #3: What is the function of the putative protein?
	Gathering Evidence 
	Explain Your Rationale

	Does this protein align with a protein having a functional assignment in BlastP (phagesDB and/or GenBank) with an alignment of 10-4 or smaller with appropriate coverage? 
	There was no matches on DNA Master 

No matches on NCBI

 

Phages DB has one match with an un-annotated phage, Aikyam

E-value: 6e-27

Un-annotated so no function call

	Does this protein align with a protein having a functional assignment in the PDB or other database in HHPred with a probability of 90% or greater with appropriate coverage? 
	No quality match 

Best match: Terminase DNA packaging enzyme

Probability: 48.6

E-value: 32

Database: PDB
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	Is this gene located adjacent to genes of known function and in a region of the genome that shows high conservation of gene order?
	No synteny observed 

This gene is not present in other phages except for Aikyam, in which it is gene 44 , while this is gene 46 in Mater Magnus

	Is the proposed function found on the SEA-PHAGES approved function list?
	NA

	Decision:
	NKF


 
 
MaterMagnus Gene 47
Tuesday, February 11, 2025
10:37 AM
 
	Phage Name
	MaterMagnus

	Gene #
	47

	Stop coordinate
	30043

	Direction
	Forward

	Gap (overlap) with previous gene
	4bp Overlap

	Selected start coordinate 
	29741

	Selected function
	NKF


 
Annotation Decision #1: Is this a gene? 
	Gathering evidence
	Explain your rationale 

	Was the gene called by an auto-annotation program? (Genemark, Glimmer) 
	Yes, both 

	Is there evidence for coding potential?
	Yes, GeneMark shows coding potential in the reverse direction

GeneMarkS
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	Is this gene present in other auto-annotated genomes?
	Yes it is present in many phages including Gorpy, Sakai, Richie, Bench Scrapper

Phage name: Gorpy

Gene #: 47

E-value: 7.086E-134

Pham: 212689

	Does this gene violate any major guiding principles?
	No violations.

· Gene has acceptable length (303 bp) 
· 4 bp overlap with the previous gene and a 
· 4 bp overlap with the nearest downstream gene
· Surrounding genes are in the forward direction. 
· Start codon is ATG 

	Decision: 
	Yes 


 
Annotation Decision #2: What is the best possible start site for this gene?
	Gathering evidence
	Explain your rationale

	What start site do Glimmer and GeneMark suggest?
	29741

	Does the start site have an associated Ribosome Binding Site with a high score?
	29741 start site

Final score: -5.263

Z score: 1.864

This is the best score

	Is the predicted start codon the longest ORF? If not, does the longest ORF result in excessive gene overlap (>30bp)?
	Yes, the predicted start codon has the longest ORF of 303 bp. There is no excessive overlap, only 3 bp with the nearest downstream gene.

	Is this start site conserved in other phage genomes as indicated by Starterator? 
	Yes this start is in 28.6% of phages in the pham and called 85.7% of the time when present 

It is conserved in phages such as Eve Pickles, Aikyam, Sakai

	Is this start site conserved in other phage genomes as indicated by BlastP?
	DNAMaster: Gorpy

Q1S1

E value = 0.0E0

% Identity = 90.91 %

 

Phages DB: Gorpy 

Q1S1

E-value: 4e-49 

%-identity: 90% 

	Decision:
	29741


 
Annotation Decision #3: What is the function of the putative protein?
	Gathering Evidence 
	Explain Your Rationale

	Does this protein align with a protein having a functional assignment in BlastP (phagesDB and/or GenBank) with an alignment of 10-4 or smaller with appropriate coverage? 
	Phages DB: Gorpy 

Q1S1

E-value: 4e-49 

Function: unknown 

	Does this protein align with a protein having a functional assignment in the PDB or other database in HHPred with a probability of 90% or greater with appropriate coverage? 
	Best match:  No Quality Match

Probability: 55.36

Score: 20.91

E value: 40

Database: RCSB PDB

Codes for: hypothetical protein
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PhagesDB: unknown function

 

NCBI: hypothetical protein

	Is this gene located adjacent to genes of known function and in a region of the genome that shows high conservation of gene order?
	There is synteny for this gene however it does not provide evidence for the function of gene 47 as neighboring genes have unknown functions (genes 46 and 48). The gene region however is not the most conserved region.
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	Is the proposed function found on the SEA-PHAGES approved function list?
	NA

	Decision:
	NKF 


 
 
 
MaterMagnus Gene 48
Tuesday, February 11, 2025
10:37 AM
 
	Phage Name
	MaterMagnus

	Gene #
	48

	Stop coordinate
	30456

	Direction
	Forward

	Gap (overlap) with previous gene
	4bp Overlap

	Selected start coordinate 
	30040

	Selected function
	NKF


 
Annotation Decision #1: Is this a gene? 
	Gathering evidence
	Explain your rationale 

	Was the gene called by an auto-annotation program? (Genemark, Glimmer) 
	Yes, both 

	Is there evidence for coding potential?
	Yes according to GeneMark S and H there is coding potential in the forward direction
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	Is this gene present in other auto-annotated genomes?
	Yes, best annotated match is Midnight Rain

E-value: 7e-34

% identity: 77% 

% aligned: 83% 

Gene #: 50 (in Midnight rain) 

Pham: 212971

 

It is present in other phages within the pham such as Phrank and Faja

	Does this gene violate any major guiding principles?
	No violations 

· Reasonable length: 417 bp 
· Reasonable overlap: 4 bp 
· Surrounded by forward genes

	Decision: 
	Yes


 
Annotation Decision #2: What is the best possible start site for this gene?
	Gathering evidence
	Explain your rationale

	What start site do Glimmer and GeneMark suggest?
	30040

	Does the start site have an associated Ribosome Binding Site with a high score?
	Yes, it has the best score: 

Total score: -3.408

Z score: 2.667

	Is the predicted start codon the longest ORF? If not, does the longest ORF result in excessive gene overlap (>30bp)?
	Yes, the start at 30040 has the longest ORF

· 417 bp 
· No excessive overlap (4 bp): GTGA
· Start codon GTG 
· Overlap preferred by ribosome

	Is this start site conserved in other phage genomes as indicated by Starterator? 
	Yes it is start 5 in Starterator 

· Present in 40% of phages in the pham 
· Called 100% of the time when present 
· Conserved in RadFad, Vopal, Aikyam, Bench Scrapper
However there are only 22 phages in the pham and 13 are drafts so this data is not very significant

	Is this start site conserved in other phage genomes as indicated by BlastP?
	Phages DB: Midnight Rain

Q1S1 --> Q94S90 (4 AA gap)

E-value: 7e-34

% identity: 77% 

% aligned: 83% 

 

DNA Master: Midnight Rain

Q1S1 --> Q94S90 (4 AA gap)

E-value: 6.4e-41

% identity: 78

% aligned: 83

 

NCBI: Midnight Rain 

Q1S1 --> Q94S90 (4 AA gap)

E-value: 6.4e-41

% identity: 78

% aligned: 83

	Decision:
	30040


 
Annotation Decision #3: What is the function of the putative protein?
	Gathering Evidence 
	Explain Your Rationale

	Does this protein align with a protein having a functional assignment in BlastP (phagesDB and/or GenBank) with an alignment of 10-4 or smaller with appropriate coverage? 
	Phages DB: Midnight Rain

Q1S1 --> Q94S90 (4 AA gap)

E-value: 7e-34

Function: unknown 

	Does this protein align with a protein having a functional assignment in the PDB or other database in HHPred with a probability of 90% or greater with appropriate coverage? 
	No Quality Match 

Best match: interferon lambda receptor

Probability: 83% 

E-value: 11

Database: PDB
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	Is this gene located adjacent to genes of known function and in a region of the genome that shows high conservation of gene order?
	No synteny observed 
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	Is the proposed function found on the SEA-PHAGES approved function list?
	NA

 

	Decision:
	NKF


 
 
 
MaterMagnus Gene 49
Tuesday, February 11, 2025
10:37 AM
 
	Phage Name
	MaterMagnus

	Gene #
	49 

	Stop coordinate
	30824

	Direction
	Forward

	Gap (overlap) with previous gene
	4bp Overlap

	Selected start coordinate 
	30453

	Selected function
	NKF


 
Annotation Decision #1: Is this a gene? 
	Gathering evidence
	Explain your rationale 

	Was the gene called by an auto-annotation program? (Genemark, Glimmer) 
	Yes, both

	Is there evidence for coding potential?
	Yes, GeneMark shows coding potential in the reverse direction

GeneMarkS
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	Is this gene present in other auto-annotated genomes?
	Yes it is conserved in many phages including Billy, Raphaella, Isolde, Auxilium 

Phage name: Billy

Gene #: 50 in Billy

E-value: 0.0e0

%-identity: 91% 

Pham: 213178

	Does this gene violate any major guiding principles?
	No violations. 

· Gene has acceptable length (372 bp). There is a 
· 4 bp overlap with the previous gene 
· 4 bp overlap with the nearest downstream gene.
·  Surrounding genes are in the forward direction. 
· Start codon is GTG.

	Decision: 
	Yes


 
Annotation Decision #2: What is the best possible start site for this gene?
	Gathering evidence
	Explain your rationale

	What start site do Glimmer and GeneMark suggest?
	30453

	Does the start site have an associated Ribosome Binding Site with a high score?
	30453 start site 

Final score: -3.627

Z score: 2.562

This is the best score

	Is the predicted start codon the longest ORF? If not, does the longest ORF result in excessive gene overlap (>30bp)?
	Yes, the predicted start codon has the longest ORF of 303 bp. 

· There is no excessive overlap
· 4 bp overlap is preferred by the ribosome 

	Is this start site conserved in other phage genomes as indicated by Starterator? 
	Yes this start site is present in 72.7% of phages in the pham and called 100% of the time when present 

· However this pham only has 11 members and 3 are drafts so the results are not very significant 
It is conserved in phages such as Aikyam, Persistence, Seahorse

	Is this start site conserved in other phage genomes as indicated by BlastP?
	DNA Master: Billy 

Q5S6

E value = 0.0E0

% Identity = 90.91 %

 

Phages DB: Billy

Q5S6

E-value: 4e-62

%-identity: 91%

	Decision:
	30453


 
Annotation Decision #3: What is the function of the putative protein?
	Gathering Evidence 
	Explain Your Rationale

	Does this protein align with a protein having a functional assignment in BlastP (phagesDB and/or GenBank) with an alignment of 10-4 or smaller with appropriate coverage? 
	Phages DB: Billy

Q5S6

E-value: 4e-62

Function: unknown 

	Does this protein align with a protein having a functional assignment in the PDB or other database in HHPred with a probability of 90% or greater with appropriate coverage? 
	Best match:  No Quality Match

Probability: 90.82% 

Score: 38.12

E value: 0.3

Database: RCSB PDB

Codes for: THI-4 domain-containing protein

Poor coverage 
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	Is this gene located adjacent to genes of known function and in a region of the genome that shows high conservation of gene order?
	There is synteny for this gene however it does not provide evidence for the function of the gene as neighboring genes have unknown functions (genes 49 and 51).

 
[image: image207.jpg]214400 (45)

BillyTP (AY)

'
212689 (49)
66805 (7)

NI
O
W)
(@]
E
—|
W
N






	Is the proposed function found on the SEA-PHAGES approved function list?
	NA

	Decision:
	NKF


 
 
 
MaterMagnus Gene 50
Tuesday, February 11, 2025
10:37 AM
 
	Phage Name
	MaterMagnus

	Gene #
	50 

	Stop coordinate
	31240

	Direction
	Forward

	Gap (overlap) with previous gene
	4bp Overlap

	Selected start coordinate 
	30821

	Selected function
	NKF


 
Annotation Decision #1: Is this a gene? 
	Gathering evidence
	Explain your rationale 

	Was the gene called by an auto-annotation program? (Genemark, Glimmer) 
	Yes, both 

	Is there evidence for coding potential?
	Yes according to GeneMark S and H there is coding potential in the forward direction
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	Is this gene present in other auto-annotated genomes?
	Yes, it is present in Billy and Phrank

Billy: 

E-value: 2e-76

% identity: 99 

Gene #: 51 (in Billy) 

 

Pham: 66805

	Does this gene violate any major guiding principles?
	No violations 

· Reasonable length: 420 bp
· Reasonable overlap: 4 bp
· Upstream genes are in the forward direction 
· Down stream genes are reverse but has 49 bp gap 

	Decision: 
	Yes


 
Annotation Decision #2: What is the best possible start site for this gene?
	Gathering evidence
	Explain your rationale

	What start site do Glimmer and GeneMark suggest?
	30821

	Does the start site have an associated Ribosome Binding Site with a high score?
	Yes start at 30821 has the highest score

Total score: -2.953

Z score: 2.987

	Is the predicted start codon the longest ORF? If not, does the longest ORF result in excessive gene overlap (>30bp)?
	This is not the longest ORF

ORF starting at 30821: 420 bp 

· No excessive overlap 
· Start site preferred by ribosome (4bp overlap) 
· Start codon ATG
Longest ORF start at 30788, 453bp 

· This results in excessive overlap and has a worse RBS score
· Uncommon start codon TTG

	Is this start site conserved in other phage genomes as indicated by Starterator? 
	Yes,  but there are only 7 phages in the pham and 5 are drafts so the data is not significant 

	Is this start site conserved in other phage genomes as indicated by BlastP?
	Phages DB: Billy (only 2 matches, Billy and Phrank) 

Q1S1 

E-value: 2e-76

% identity: 99 

 

DNA Master: Billy

Q1S1 

E-value: 0.0E0

% identity: 99 

 

NCBI: Billy (only 2 matches, Billy and Phrank) 

Q1S1

E-value: 4e-98

% identity: 99

	Decision:
	30821


 
Annotation Decision #3: What is the function of the putative protein?
	Gathering Evidence 
	Explain Your Rationale

	Does this protein align with a protein having a functional assignment in BlastP (phagesDB and/or GenBank) with an alignment of 10-4 or smaller with appropriate coverage? 
	Phages DB: Billy (only 2 matches, Billy and Phrank) 

Q1S1 

E-value: 2e-76

Function: unknown

	Does this protein align with a protein having a functional assignment in the PDB or other database in HHPred with a probability of 90% or greater with appropriate coverage? 
	No quality match - poor coverage, low probability 

Best match: ADP ribosylation factor GTPase activating protein 

Probability: 72.78 % 

E-value: 5.3

Database: PDB
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	Is this gene located adjacent to genes of known function and in a region of the genome that shows high conservation of gene order?
	No synteny observed - Billy and phrank are the only phages within the pham that have this gene and the region / order of genes does not appear to be conserved
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	Is the proposed function found on the SEA-PHAGES approved function list?
	NA

	Decision:
	NKF


 
 
 
MaterMagnus Gene 51
Thursday, February 13, 2025
6:42 PM
 
	Phage Name
	MaterMagnus

	Gene #
	51

	Stop coordinate
	31289

	Direction
	Reverse

	Gap (overlap) with previous gene
	48bp Gap

	Selected start coordinate 
	31663

	Selected function
	IrrE-like protein


 
Annotation Decision #1: Is this a gene? 
	Gathering evidence
	Explain your rationale 

	Was the gene called by an auto-annotation program? (Genemark, Glimmer) 
	Yes, both 

	Is there evidence for coding potential?
	Yes, GeneMark shows coding potential in the reverse direction

GeneMarkS
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GeneMarkH
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	Is this gene present in other annotated genomes?
	Yes, this gene is present in Richie, Isolde, Bench Scrapper, Seahorse, Auxilium, Billy

Phage name: BenchScraper

Gene #: 49

E-value: 0.0E0

% identity: 96%

Pham: 214400

	Does this gene violate any major guiding principles?
	No violations. 

· Gene has acceptable length (375 bp). 
· 49 bp gap with the previous gene which is acceptable as there should be a 50 bp gap between genes in different directions. 
· There is a 17 bp gap with the nearest downstream gene. 
· Start codon is ATG.

	Decision: 
	Yes 


 
Annotation Decision #2: What is the best possible start site for this gene?
	Gathering evidence
	Explain your rationale

	What start site do Glimmer and GeneMark suggest?
	Glimmer: 31504

GeneMark: 31543

	Does the start site have an associated Ribosome Binding Site with a high score?
	31504 start site

Final score: -6.748

Z score: 1.156

 

31543 start site

Final score: -5.473

Z-score: 1.637

 

31663 start site --> best start
Final score: -7.485

Z score: 1.412

	Is the predicted start codon the longest ORF? If not, does the longest ORF result in excessive gene overlap (>30bp)?
	No, the predicted start codon (31663) does not have the longest ORF. 

The start site at position 31786 has an ORF of 498 bp resulting in a 106 bp overlap which is significantly greater than >30 bp

 

The start at 31663 minimizes the gap between genes 51 and 52, which is preferred by phages 

· ORF of 375 bp 
· Start codon ATG

	Is this start site conserved in other phage genomes as indicated by Starterator? 
	Yes this start site is conserved in 93.3% of phages in the pham and called 19% of the time when present  It is conserved in phages such as BenchScraper, Persistence, Vopal

	Is this start site conserved in other phage genomes as indicated by BlastP?
	DNA Master: Isolde

Q1S1 

% Identity = 96.36%

E-value: 7.9E-29

 

DNA Master: Bench Scraper

Q1S1

E value = 0.0E0

% Identity = 98.15 %

	Decision: 
	31663--> start site manually changed in DNA Master, re-blasted 


 
Annotation Decision #3: What is the function of the putative protein?
	Gathering Evidence 
	Explain Your Rationale

	Does this protein align with a protein having a functional assignment in BlastP (phagesDB and/or GenBank) with an alignment of 10-4 or smaller with appropriate coverage? 
	DNA Master: Bench Scraper

Q1S1

E value = 0.0E0

Function: IrrE-like protein

	Does this protein align with a protein having a functional assignment in the PDB or other database in HHPred with a probability of 90% or greater with appropriate coverage?
	Best match:  

Probability: 99.77

Score: 107.84

E value: 5.2e-17

Database: RCSB PDB

Codes for: HTH domain, IrrE ortholog
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PhagesDB: IrrE-like protein

 

NCBI: IrrE-like protein

	Is this gene located adjacent to genes of known function and in a region of the genome that shows high conservation of gene order?
	Yes, there is synteny for this gene as the previous gene (gene 50) codes for a helix-turn-helix binding DNA binding domain protein. The function of gene 51 remains highly conserved in other phage genomes. Even though there is not very good homology as seen by the varying colors. 
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	Is the proposed function found on the SEA-PHAGES approved function list?
	Yes

	Decision:
	IrrE-like protein


 
 
 
MaterMagnus Gene 52
Thursday, February 13, 2025
6:42 PM
 
	Phage Name
	MaterMagnus

	Gene #
	52

	Stop coordinate
	31680

	Direction
	Reverse

	Gap (overlap) with previous gene
	16bp Gap 

	Selected start coordinate 
	32132

	Selected function
	Helix-turn-helix DNA binding domain


 
Annotation Decision #1: Is this a gene? 
	Gathering evidence
	Explain your rationale 

	Was the gene called by an auto-annotation program? (Genemark, Glimmer) 
	Yes, both 

	Is there evidence for coding potential?
	Yes, GeneMark S and H show coding potential in the reverse direction 
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	Is this gene present in other auto-annotated genomes?
	Yes, it is present in Eve Pickles, Sakai, Richie, Raphaella, and others 

Eve Pickles: 

E-value: 3e-85

% identity: 89

Gene #: 48 in Eve Pickles, 52 in Mater Magnus

 

Pham: 214646

	Does this gene violate any major guiding principles?
	Violations: 

· long gap between start of this gene and end of previous gene (176 bp) 
· Only adjacent to one reverse gene  - gene 51, but all other surrounding  genes are forward 
Otherwise follows guidelines: 

· Reasonable length: 453bp
· Enough space between 3' end of this gene and 5' end of gene 53 to allow for two sets of transcription machinery in opposite directions (257 bp) 

	Decision: 
	Yes 


 
Annotation Decision #2: What is the best possible start site for this gene?
	Gathering evidence
	Explain your rationale

	What start site do Glimmer and GeneMark suggest?
	Glimmer: 32237 

GeneMark: 32132

	Does the start site have an associated Ribosome Binding Site with a high score?
	Start 32237: 

Total score: -5.389

Z-score: 1.816

 

Start 32132: 

Total score: -5.337

Z-score: 2.041

	Is the predicted start codon the longest ORF? If not, does the longest ORF result in excessive gene overlap (>30bp)?
	Start at 32237 - 558 bp ORF --> longest ORF

· Start codon GTG
Start at 32132 - 453bp ORF

· Start codon ATG
neither start causes excessive overlap  

	Is this start site conserved in other phage genomes as indicated by Starterator? 
	The start at 32132 is the most annotated start on Starterator 

· Present in 100% of phages in the pham, called 81% of the time when present
· Called by 11/13 annotated phages in the pham 
The start at 32237 is not called by any other phages

	Is this start site conserved in other phage genomes as indicated by BlastP?
	The start at 32132 is conserved in Richie, Sakai, Raphaella, Isolde

 

Phages DB: Sakai

Q1S1

E-value: 3e-84

%-identity: 100

 

DNA Master: Richie

S1S1

E-value: 0.0e0

%-identity: 100

	Decision:
	32132 --> start site changed manually in DNA master, re-blasted 


 
 
Annotation Decision #3: What is the function of the putative protein?
	Gathering Evidence 
	Explain Your Rationale

	Does this protein align with a protein having a functional assignment in BlastP (phagesDB and/or GenBank) with an alignment of 10-4 or smaller with appropriate coverage? 
	Phages DB: Sakai

Q1S1

E-value: 3e-84

Function: helix-turn-helix DNA binding protien

	Does this protein align with a protein having a functional assignment in the PDB or other database in HHPred with a probability of 90% or greater with appropriate coverage? 
	No quality match: 

· Although the probability is high, it hits to bacterial proteins 
· High E-value: 0.001
· Poor coverage
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	Is this gene located adjacent to genes of known function and in a region of the genome that shows high conservation of gene order?
	Iyes, synteny is observed, as seen by the purple background. This gene is gen 54 in Richie and gene 21 in Sakai, they are both called as Helix-loop-helix DNA binding protein
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	Is the proposed function found on the SEA-PHAGES approved function list?
	Helix-turn-helix DNA binding domain

	Decision:
	Helix-turn-helix DNA binding domain


 
 
 
MaterMagnus Gene 53
Thursday, February 13, 2025
6:42 PM
 
	Phage Name
	MaterMagnus

	Gene #
	53

	Stop coordinate
	32721

	Direction
	Forward

	Gap (overlap) with previous gene
	361bp Gap

	Selected start coordinate 
	32494

	Selected function
	Helix-turn-helix DNA binding domain


 
Annotation Decision #1: Is this a gene? 
	Gathering evidence
	Explain your rationale 

	Was the gene called by an auto-annotation program? (Genemark, Glimmer) 
	Yes, both 

	Is there evidence for coding potential?
	Yes, GeneMark S and H show coding potential in the 

	Is this gene present in other auto-annotated genomes?
	Yes, GeneMark shows coding potential in the forward direction

GeneMarkS
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	Does this gene violate any major guiding principles?
	Yes this gene is present in many phages such as Richie, Isolde, Eve Pickles, Seahorse, Auxilium

 

Phage name: Richie

Gene #: 55

E-value: 7e-37

%-identity: 98

Pham: 70795

	Decision: 
	Yes


 
Annotation Decision #2: What is the best possible start site for this gene?
	Gathering evidence
	Explain your rationale

	What start site do Glimmer and GeneMark suggest?
	32494

	Does the start site have an associated Ribosome Binding Site with a high score?
	32494 start site 

Final score: -4.515

Z score: 2.304

This is the best score

	Is the predicted start codon the longest ORF? If not, does the longest ORF result in excessive gene overlap (>30bp)?
	Yes, the predicted start codon has the longest ORF of 228 bp. There is no excessive overlap with any neighboring genes

	Is this start site conserved in other phage genomes as indicated by Starterator? 
	Yes this start site is present in 63.9% of genes in the pham and called 100% of the time when present 

· Called by 10 annotated phages
It is conserved in phages such as Aikyam, Richie, Seahorse

However this pham only has 36 members and 18 are drafts, so the results are not very significant 

	Is this start site conserved in other phage genomes as indicated by BlastP?
	DNA Master: Richie

Q1S1

E value = 0.0E0

% Identity = 98.67 %

 

Phages DB: Richie

Q1S1

E-value: 7e-37

%-identity: 98

	Decision:
	32494


 
Annotation Decision #3: What is the function of the putative protein?
	Gathering Evidence 
	Explain Your Rationale

	Does this protein align with a protein having a functional assignment in BlastP (phagesDB and/or GenBank) with an alignment of 10-4 or smaller with appropriate coverage? 
	Phages DB: Richie

Q1S1

E-value: 7e-37

Function: helix-turn-helix DNA-binding domain protein

	Does this protein align with a protein having a functional assignment in the PDB or other database in HHPred with a probability of 90% or greater with appropriate coverage? 
	Best match:  No Quality Match

Probability: 98.42

Score: 36.85

E value: 0.000011

Database: RCSB PDB

Codes for: hypothetical protein
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PhagesDB: helix-turn-helix DNA binding domain

 

NCBI: helix-turn-helix DNA binding domain

	Is this gene located adjacent to genes of known function and in a region of the genome that shows high conservation of gene order?
	Yes, there is synteny for this gene and although the function of neighboring genes remain unknown, the function of gene 53 is highly conserved across phage genomes. 
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	Is the proposed function found on the SEA-PHAGES approved function list?
	yes

	Decision:
	helix-turn-helix DNA-binding domain 


 
 
 
MaterMagnus Gene 54
Thursday, February 13, 2025
6:42 PM
 
	Phage Name
	MaterMagnus

	Gene #
	54

	Stop coordinate
	32950

	Direction
	Forward

	Gap (overlap) with previous gene
	5bp Gap

	Selected start coordinate 
	32726

	Selected function
	Helix-turn-helix DNA binding domain


 
Annotation Decision #1: Is this a gene? 
	Gathering evidence
	Explain your rationale 

	Was the gene called by an auto-annotation program? (Genemark, Glimmer) 
	Yes, both 

	Is there evidence for coding potential?
	Yes, GeneMark S and H show coding potential in the forward direction 
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	Is this gene present in other auto-annotated genomes?
	Yes it is present in Seahorse, Sakai, Richie, Raphaella, RadFad

 

Sakai: 

E-value: 73-34

%-identity: 100

Gene #: 53

 

Pham: 200461

	Does this gene violate any major guiding principles?
	No violations

· Reasonable length: 210 bp 
· Start codon: 
· Reasonable gap: 6 bp 
· Surrounded by forward genes 

	Decision: 
	Yes 


 
Annotation Decision #2: What is the best possible start site for this gene?
	Gathering evidence
	Explain your rationale

	What start site do Glimmer and GeneMark suggest?
	Glimmer: 32741

GeneMark: 32726

	Does the start site have an associated Ribosome Binding Site with a high score?
	Start at 32741: 

Total score: -4.687

Z-score: 2.153

 

Start at 32726: 

Total score: -7.131

Z-score: 1.314

	Is the predicted start codon the longest ORF? If not, does the longest ORF result in excessive gene overlap (>30bp)?
	The start at 32726 bp creates the longest ORF: 225 bp 

The start at 32741 bp creates a 210 bp ORF 

 

No violations 

· Start codon ATG for both 
· No excessive gap or overlap 

	Is this start site conserved in other phage genomes as indicated by Starterator? 
	The start at 32741 is present in 100% of phages in the pham and called 80% of the time when present 

· Called by 17/18 annotated phages in the pham
· But it’s a weak start for MM
The start at 32741 is present in 86% of phages in the pham and called 22% of the time when present 

· Called by 1/18 annotated phages in the pham
· Stronger start for MM

	Is this start site conserved in other phage genomes as indicated by BlastP?
	The start at 32726 is conserved in Blast P

 

Phages DB: Sakai

Q1S1

E-value: 7e-34

%-identity: 100 

 

DNA Master: Seahorse

Q1S1

E-value: 0.0e0

%-identity: 100 

 

	Decision:
	32726--> start site changed manually in DNA master, re-blasted 


 
Annotation Decision #3: What is the function of the putative protein?
	Gathering Evidence
	Explain Your Rationale

	Does this protein align with a protein having a function assignment in BlastP (phagesDB and/or GenBank) with an alignment e-value of 10-4 or smaller with appropriate coverage?
	The best Blast hits were to Seahorse_57, Sakai_53, and Auxilium_50 (see e-values and alignment above). Seahorse and Auxilium used the labels 'excisionase' in DNA Master and NCBI, or 'excise' in PhagesDB and Phamerator, whereas Sakai and majority of the other top blast matches used the label 'helix-turn-helix DNA binding domain'.

	Does this protein align with a protein having a functional assignment in the PDB or other database in HHPred with a probability of 90% or greater with appropriate coverage?
	One of the top HHPred hits is 8DGL_C in PDB, corresponding to a Recombination directionality factor (similar to an excisionase), which (when using start 32726) has a probability of 98.99, e-value of 5.6e-8, and (Q:S) of (3-56:17-71), and has a helix-turn-helix (HTH_17) domain from aa 19-69.

Most other top HHPred hits are also related to DNA binding, excision, or regulation/repression.

 

NCBI CDD also labels it as a 'helix-turn-helix domain containing protein', and finds the HTH_17 domain (pfam12728, interval 6-45, e-value: 2.3e-9), as well as an 'excise' DNA binding excisionase family domain (interval 5-53, e-value: 1.56e-5), and an AlpA DNA binding transcriptional regulator (6-52, e-value: 2.61e-4).

	Is this gene located adjacent to genes of known function and in a region of the genome that shows high conservation of gene order?
	As seen in Phamerator, in the annotated cluster AY phages, this gene (mostly labelled as HTH DNA binding domain protein, or 'excise') is located in relatively the same location, within a group of forward genes (~genes 53-68 in MM, but quite variable in the different phages) which tends to have several genes labelled as 'helix-turn-helix DNA binding domains'.

	Is the proposed function found on the SEA-PHAGES approved function list?
	The function 'excise' (rather than excisionase or Xis) is in the list, however it says that we can only use that label if we have also been able to identify a tyrosine integrase and immunity repressor in the phage. If we have not explicitly labelled those other genes, then we should not use the label 'excise' but just more generally call it a 'helix-turn-helix DNA binding domain'.

	Decision:
	Helix-turn-helix DNA binding domain 
Based on the Blast and HHPred hits, and NCBI CDD, this protein has an HTH domain, and is very likely the 'excise' however we cannot name it as that yet based on the SEA-PHAGES rules, because we have not yet identified the immunity repressor.


 
 
 
MaterMagnus Gene 55
Thursday, February 13, 2025
6:42 PM
 
	Phage Name
	MaterMagnus

	Gene #
	55

	Stop coordinate
	33284

	Direction
	Forward

	Gap (overlap) with previous gene
	73bp Gap 

	Selected start coordinate 
	33024

	Selected function
	NKF


 
Annotation Decision #1: Is this a gene? 
	Gathering evidence
	Explain your rationale 

	Was the gene called by an auto-annotation program? (Genemark, Glimmer) 
	Yes, both 

	Is there evidence for coding potential?
	Yes, GeneMark shows coding potential in the forward direction

GeneMarkS
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	Is this gene present in other auto-annotated genomes?
	Yes this gene is conserved in phages Hestia, Sarge, Bray Beast

· There are very few matches on phages DB
Phage name: Hestia

Gene #: 47

E-value: 2e-33

%-identity: 82

Pham: 29954

	Does this gene violate any major guiding principles?
	No violations. 

· Gene has acceptable length (261 bp). 
· There is a large gap between this gene and the previous gene (74 bp) but this remains reasonable. 
· 4 bp overlap with the nearest downstream gene. 
· Start codon is GTG.

	Decision: 
	Yes


 
Annotation Decision #2: What is the best possible start site for this gene?
	Gathering evidence
	Explain your rationale

	What start site do Glimmer and GeneMark suggest?
	33024

	Does the start site have an associated Ribosome Binding Site with a high score?
	33024 start site 

Final score: -2.229

Z score: 1.858

This is not the best score

	Is the predicted start codon the longest ORF? If not, does the longest ORF result in excessive gene overlap (>30bp)?
	No, the predicted start codon does not have the longest ORF. 

The start site at position 32991 has the longest ORF of 294 bp resulting in a 41 bp overlap which violates the guiding principles. 

	Is this start site conserved in other phage genomes as indicated by Starterator? 
	Yes this start is conserved in 100% of phages in the pham and called 100% of the time when present 

· But this is not significant because there are only 7 phages in the pham and 6 are drafts 

	Is this start site conserved in other phage genomes as indicated by BlastP?
	DNA Master: Hestia

Q1S1

E value = 6.4E-42

% Identity = 82.56%

 

Phages DB: Hestia

Q1S1

E-value: 2e-33

%-identity: 82

	Decision:
	33024


 
Annotation Decision #3: What is the function of the putative protein?
	Gathering Evidence 
	Explain Your Rationale

	Does this protein align with a protein having a functional assignment in BlastP (phagesDB and/or GenBank) with an alignment of 10-4 or smaller with appropriate coverage? 
	Phages DB: Hestia

Q1S1

E-value: 2e-33

Function: unknown 

	Does this protein align with a protein having a functional assignment in the PDB or other database in HHPred with a probability of 90% or greater with appropriate coverage? 
	Best match:  No Quality Match

Probability: 74.58

Score: 23.82

E value: 27

Database: RCSB PDB

Codes for: chromatin assembly factor
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PhagesDB: unknown function

 

NCBI: hypothetical protein

	Is this gene located adjacent to genes of known function and in a region of the genome that shows high conservation of gene order?
	There is kind of synteny for this gene, the region is homologous to the region in Hestia (47), but the surrounding regions are not homologous and the surrounding functions are mainly unknown 

 
[image: image231.png]




	Is the proposed function found on the SEA-PHAGES approved function list?
	NA

	Decision:
	NKF


 
 
 
MaterMagnus Gene 56
Thursday, February 13, 2025
6:42 PM
 
	Phage Name
	MaterMagnus

	Gene #
	56

	Stop coordinate
	33772

	Direction
	Forward

	Gap (overlap) with previous gene
	4bp Overlap

	Selected start coordinate 
	33281

	Selected function
	HNH endonuclease


 
Annotation Decision #1: Is this a gene? 
	Gathering evidence
	Explain your rationale 

	Was the gene called by an auto-annotation program? (Genemark, Glimmer) 
	Yes, both 

	Is there evidence for coding potential?
	Yes, GeneMark S and H show coding potential in the forward direction 
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	Is this gene present in other auto-annotated genomes?
	Yes, it is present in Phrank, Rad Fad, Persistence, and others not within the pham

Phrank: 

E-value: 3e-34

%-identity: 44 

Alignment: 62

Gene #: 56 

Pham: 216017

· Also has the same pham as MM gene 82
· All the matches have relatively poor identity and alignment, have gaps too 

	Does this gene violate any major guiding principles?
	No violations

· Reasonable length 492 bp 
· Reasonable overlap (4 bp) 
· Surrounded by forward direction genes

	Decision: 
	Yes 


 
Annotation Decision #2: What is the best possible start site for this gene?
	Gathering evidence
	Explain your rationale

	What start site do Glimmer and GeneMark suggest?
	Original Glimmer call @bp 33281 has strength 3.10; GeneMark calls start at 33317

	Does the start site have an associated Ribosome Binding Site with a high score?
	Start at 33281: 

Total score: -4.977

Z-score: 1.913

 

Start at 33317: 

Total score: -6.562

Z-score: 1.083

 

The start at 33281 is chosen because it makes a longer ORF, has a 4 bp overlap (preferred by ribosome) and has a better score

	Is the predicted start codon the longest ORF? If not, does the longest ORF result in excessive gene overlap (>30bp)?
	Yes, the ORF is 492 bp 

· 4 bp overlap with previous gene
· Start codon ATG 

	Is this start site conserved in other phage genomes as indicated by Starterator? 
	Yes, this start is present in 17% of genes in the pham and called 77% of the time when present 

· Called by 5 manual annotations 
 

MaterMagnus does not have the most annotated start 

	Is this start site conserved in other phage genomes as indicated by BlastP?
	There is one annotated phage in Blast P that calls the same start: Hestia

· Other wise this start is not conserved in BLASTp and there are many different starts
Examples: 

Hestia: Q1S1

Sarge: Q4S7

Phrank: Q8S13

Rad fad: Q3S6 --> although on Starterator it calls the same start 

	Decision: 
	33281


 
Annotation Decision #3: What is the function of the putative protein?
	Gathering Evidence 
	Explain Your Rationale

	Does this protein align with a protein having a functional assignment in BlastP (phagesDB and/or GenBank) with an alignment of 10-4 or smaller with appropriate coverage? 
	Yes all the top matches are HNH endonuclease 

Phages DB: Phrank  

E-value: 3e-34

Q8S8

Function: HNH endonuclease 

	Does this protein align with a protein having a functional assignment in the PDB or other database in HHPred with a probability of 90% or greater with appropriate coverage? 
	Best match: Zinc-binding loop region of homing endonuclease

Probability: 99.64

E-value: 6.5e-15

Database: Pfam
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	Is this gene located adjacent to genes of known function and in a region of the genome that shows high conservation of gene order?
	No synteny observed - gene 56 in both MaterMagnus and Phrank 
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	Is the proposed function found on the SEA-PHAGES approved function list?
	HNH endonuclease

Must cover a 30 AA span 

	Decision:
	HNH endonuclease


 
 
 
MaterMagnus Gene 57 
Tuesday, February 25, 2025
6:19 PM
 
	Phage Name
	MaterMagnus

	Gene #
	57

	Stop coordinate
	34047

	Direction
	Forward

	Gap (overlap) with previous gene
	4bp Overlap

	Selected start coordinate 
	33769

	Selected function
	 helix-turn-helix DNA binding domain protein


 
Annotation Decision #1: Is this a gene? 
	Gathering evidence
	Explain your rationale 

	Was the gene called by an auto-annotation program? (Genemark, Glimmer) 
	Yes, both 

	Is there evidence for coding potential?
	Yes, GeneMark shows coding potential in the forward direction

GeneMarkS
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	Is this gene present in other auto-annotated genomes?
	Yes this gene is present in several phages including midnight rain, Isolde, cookie bear, Richie, Bench Scrapper, etc 

Phage name: MidnightRain

Gene #: 60

E-value: 5e-48

%-identity: 100 

Pham: 196622

	Does this gene violate any major guiding principles?
	No violations. Gene has acceptable length (279 bp). There is small 3 bp overlap with the previous gene and a 3 bp gap with the nearest downstream gene. Start site is ATG.

	Decision: 
	Yes 


 
Annotation Decision #2: What is the best possible start site for this gene?
	Gathering evidence
	Explain your rationale

	What start site do Glimmer and GeneMark suggest?
	33769

	Does the start site have an associated Ribosome Binding Site with a high score?
	33769 start site 

Final score: -2.373

Z score: 3.199

This is the best score

	Is the predicted start codon the longest ORF? If not, does the longest ORF result in excessive gene overlap (>30bp)?
	No, the predicted start codon does not have the longest ORF. The start site at position 33613 has a longer ORF of 435 bp resulting in a 159 bp overlap which violates the guiding principles. 

	Is this start site conserved in other phage genomes as indicated by Starterator? 
	Yes this start site is present in 94.2% of phages in the pham and is called 87.8% of the time when present 

It is conserved in phages such as Aikyam, RadFad, Hestia

	Is this start site conserved in other phage genomes as indicated by BlastP?
	DNA Master: Isolde

Q1S1

E value = 0.0E0

% Identity = 100%

 

Phages DB: Midnight Rain 

Q1S1

E-value: 5e-48

%-identity: 100 

	Decision:
	33769


 
Annotation Decision #3: What is the function of the putative protein?
	Gathering Evidence 
	Explain Your Rationale

	Does this protein align with a protein having a functional assignment in BlastP (phagesDB and/or GenBank) with an alignment of 10-4 or smaller with appropriate coverage? 
	Phages DB: Midnight Rain 

Q1S1

E-value: 5e-48

Function: helix-turn-helix DNA binding domain 

	Does this protein align with a protein having a functional assignment in the PDB or other database in HHPred with a probability of 90% or greater with appropriate coverage? 
	Best match:  

Probability: 93.99

Score: 29.55

E value: 1.1

Database: RCSB PDB

Codes for: hypothetical protein
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PhagesDB: unknown function or helix-turn-helix DNA binding domain protein

 

NCBI:  helix-turn-helix DNA binding domain protein

	Is this gene located adjacent to genes of known function and in a region of the genome that shows high conservation of gene order?
	There is synteny for this gene and although the function of neighboring genes remain unknown, the function of gene 57 is conserved across phage genomes. 
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	Is the proposed function found on the SEA-PHAGES approved function list?
	Yes

	Decision:
	helix-turn-helix DNA binding domain 


 
 
MaterMagnus Gene 58 
Tuesday, February 25, 2025
6:28 PM
 
	Phage Name
	MaterMagnus

	Gene #
	58

	Stop coordinate
	34202

	Direction
	Forward 

	Gap (overlap) with previous gene
	4bp Overlap

	Selected start coordinate 
	34044

	Selected function
	Membrane protein


 
Annotation Decision #1: Is this a gene? 
	Gathering evidence
	Explain your rationale 

	Was the gene called by an auto-annotation program? (Genemark, Glimmer) 
	Yes, both 

	Is there evidence for coding potential?
	Yes, GeneMark S and H show coding potential in the forward direction
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	Is this gene present in other auto-annotated genomes?
	Yes it is present in several phages including Raphaella, Sakai, Rad Fad, Phrank, Isolde etc 

 

Phages DB: Raphaella 

E-value: 3e-24

Gene #: 56 (in Raphaella) 

Pham #: 216299

	Does this gene violate any major guiding principles?
	No violations

· Reasonable length 159 (bp), but short 
· Reasonable overlap (4 bp) 
· Surrounded by forward direction genes

	Decision: 
	Yes 


 
Annotation Decision #2: What is the best possible start site for this gene?
	Gathering evidence
	Explain your rationale

	What start site do Glimmer and GeneMark suggest?
	34044

	Does the start site have an associated Ribosome Binding Site with a high score?
	Total score: -3.331

Z-score: 2.890

This is the best score

	Is the predicted start codon the longest ORF? If not, does the longest ORF result in excessive gene overlap (>30bp)?
	No, the longest ORF would start at 34011, but this would cause >30 bp overlap (37bp) 

Start codon ATG

	Is this start site conserved in other phage genomes as indicated by Starterator? 
	Yes, it is present in 72.7% of phages in the pham and called 96.9% when present 

· Called by 15 manual annotations, 22 total 

	Is this start site conserved in other phage genomes as indicated by BlastP?
	Phages DB: Raphaella

Q1S1

E-value: 3e-24

%-identity: 96

 

DNA Master: Raphaella

Q22S22

E-value: 2.2e-3

% identity: 59.6

This is weird because phages DB and DNA master do not agree

· Raphaella is the only BLAST hit on DNA master, while phages DB, starterator has a lot 

	Decision:
	34044


 
Annotation Decision #3: What is the function of the putative protein?
	Gathering Evidence 
	Explain Your Rationale

	Does this protein align with a protein having a functional assignment in BlastP (phagesDB and/or GenBank) with an alignment of 10-4 or smaller with appropriate coverage? 
	Phages DB: Raphaella

Q1S1

E-value: 3e-24

Function: unknown (in phages DB) 

Function: membrane protein (in DNA master)

	Does this protein align with a protein having a functional assignment in the PDB or other database in HHPred with a probability of 90% or greater with appropriate coverage? 
	No quality match 

Best match: zinc ribbon containing domain 

Detected sequence: transmembrane segments, signal peptide 

Probability: 85%

E-value: 6.7 

Database: Pfam
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	Is this gene located adjacent to genes of known function and in a region of the genome that shows high conservation of gene order?
	Synteny is observed, the purple backgruond indicates homology, and the function of gene 55 in raphaella and 57 in MM are the same (helix-turn-helix)
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Function in phamerator says DNA binding domain while DNA master says membrane protein, phages DB says unknown 

 

DeepTMHMM: transmembrane domain from aa 4-24 

	Is the proposed function found on the SEA-PHAGES approved function list?
	Yes

	Decision:
	Membrane protein


 
 
MaterMagnus Gene 59
Tuesday, February 25, 2025
6:28 PM
 
	Phage Name
	MaterMagnus

	Gene #
	59 

	Stop coordinate
	34552

	Direction
	Forward

	Gap (overlap) with previous gene
	4bp Overlap

	Selected start coordinate 
	34199

	Selected function
	NKF


 
Annotation Decision #1: Is this a gene? 
	Gathering evidence
	Explain your rationale 

	Was the gene called by an auto-annotation program? (Genemark, Glimmer) 
	Yes, both 

	Is there evidence for coding potential?
	Yes, GeneMark S and H show coding potential in the forward direction
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	Is this gene present in other auto-annotated genomes?
	Yes, it is conserved in Persistence, Richie, Raphaella

 

Phage name: Aikyam

Gene #: 57

E-value: 0.0E0

Pham: 215995

	Does this gene violate any major guiding principles?
	No violations

· Reasonable length 354 bp 
· Reasonable overlap (4 bp) 
· Surrounded by forward direction genes

	Decision: 
	Yes


 
Annotation Decision #2: What is the best possible start site for this gene?
	Gathering evidence
	Explain your rationale

	What start site do Glimmer and GeneMark suggest?
	Glimmer: 34244

GeneMark: 34199

	Does the start site have an associated Ribosome Binding Site with a high score?
	34244 start site 

Final score: -4.61

Z score: 2.204

This is not the best score

 

34199

Final score: -4.314

Z score: 2.367

This is the best score

	Is the predicted start codon the longest ORF? If not, does the longest ORF result in excessive gene overlap (>30bp)?
	The start at 34199 is the longest ORF

· 4 bp overlap preferred by ribosome 
· Start codon ATG 

	Is this start site conserved in other phage genomes as indicated by Starterator? 
	Yes, conserved in 46.4% of genes in pham and called 57.7% of the time when present 

It is conserved in phages such as Persistence and Abby Daisy 

	Is this start site conserved in other phage genomes as indicated by BlastP?
	DNA Master:  Persistence

Q1S1

E value = 0.0E0

% Identity = 56.78%

 

Phages DB: Persistence

Q1S1

E value = 3e-28

% Identity = 56% 

	Decision:
	34199


 
Annotation Decision #3: What is the function of the putative protein?
	Gathering Evidence 
	Explain Your Rationale

	Does this protein align with a protein having a functional assignment in BlastP (phagesDB and/or GenBank) with an alignment of 10-4 or smaller with appropriate coverage? 
	DNA Master:  Persistence

Q1S1

E value = 0.0E0

Function: unknown 

	Does this protein align with a protein having a functional assignment in the PDB or other database in HHPred with a probability of 90% or greater with appropriate coverage? 
	No Quality Match

Best match: helix membrane protein

Probability: 17.84

Score: 22.73

E value: 26

Database: RCSB PDB

 

PhagesDB: unknown function 

 

NCBI: hypothetical protein

	Is this gene located adjacent to genes of known function and in a region of the genome that shows high conservation of gene order?
	here is synteny for this gene and although the function of neighboring genes remain unknown, the function of gene 59 is conserved across phage genomes. 
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	Is the proposed function found on the SEA-PHAGES approved function list?
	NA

	Decision:
	NKF


 
 
 
MaterMagnus Gene 60
Tuesday, February 25, 2025
6:28 PM
 
	Phage Name
	MaterMagnus

	Gene #
	60 

	Stop coordinate
	34707

	Direction
	Forward

	Gap (overlap) with previous gene
	4bp Overlap 

	Selected start coordinate 
	34549

	Selected function
	NKF


 
Annotation Decision #1: Is this a gene? 
	Gathering evidence
	Explain your rationale 

	Was the gene called by an auto-annotation program? (Genemark, Glimmer) 
	Yes, both 

	Is there evidence for coding potential?
	Yes, GeneMark S and H show coding potential in the forward direction
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	Is this gene present in other auto-annotated genomes?
	Yes it is present in Raphaella, Hestia, Isolde, Billy, etc 

Phages DB: Raphaella 

E-value: 5e-27

% identity: 96

Gene #: 58 (in Raphaella) 

Pham #: 216338

	Does this gene violate any major guiding principles?
	No violations

· Reasonable length 159 (bp), but short 
· Reasonable overlap (4 bp) 
· Surrounded by forward direction genes

	Decision: 
	Yes 


 
Annotation Decision #2: What is the best possible start site for this gene?
	Gathering evidence
	Explain your rationale

	What start site do Glimmer and GeneMark suggest?
	34549

	Does the start site have an associated Ribosome Binding Site with a high score?
	Total score: -5.022 

Z-score: 2.260 

This is the best start 

	Is the predicted start codon the longest ORF? If not, does the longest ORF result in excessive gene overlap (>30bp)?
	This is not the longest ORF, but all the other ORFs make excessive overlap with the previous genes

· 4 bp overlap at 34549 is preferred by ribosomes 
· ATG start codon

	Is this start site conserved in other phage genomes as indicated by Starterator? 
	Yes this start is found in 69.2% of phages in the pham and called 96.2% of the time when present 

· 10 manual annotations, 20 total 

	Is this start site conserved in other phage genomes as indicated by BlastP?
	Phages DB: Raphaella

Q1S1

E-value: 5e-27

% identity: 96

 

DNA master: Raphaella

Q1S1

E-value: 9.3e-16

%-identity: 96

	Decision:
	34549


 
Annotation Decision #3: What is the function of the putative protein?
	Gathering Evidence 
	Explain Your Rationale

	Does this protein align with a protein having a functional assignment in BlastP (phagesDB and/or GenBank) with an alignment of 10-4 or smaller with appropriate coverage? 
	Phages DB: Raphaella

Q1S1

E-value: 5e-27

Function: unknown 

	Does this protein align with a protein having a functional assignment in the PDB or other database in HHPred with a probability of 90% or greater with appropriate coverage? 
	No quality match 

Best match: induced by infection 

Probability: 66.26 

E value: 6.6

Database: Pfam 
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	Is this gene located adjacent to genes of known function and in a region of the genome that shows high conservation of gene order?
	Yes synteny is observed because genes are in the same order and the sequence is homologous. 

· Gene 58 in Raphaella 
This does not give information about the function because all surrounding genes have no known function
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	Is the proposed function found on the SEA-PHAGES approved function list?
	NA

	Decision:
	NKF


 
 
 
MaterMagnus Gene 61
Tuesday, February 25, 2025
6:28 PM
 
	Phage Name
	MaterMagnus

	Gene #
	61

	Stop coordinate
	34850

	Direction
	Forward

	Gap (overlap) with previous gene
	1bp Overlap

	Selected start coordinate 
	34707

	Selected function
	NKF


 
Annotation Decision #1: Is this a gene? 
	Gathering evidence
	Explain your rationale 

	Was the gene called by an auto-annotation program? (Genemark, Glimmer) 
	Yes, both 

	Is there evidence for coding potential?
	Yes, GeneMark S and H show coding potential in the forward direction
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	Is this gene present in other auto-annotated genomes?
	Yes this gene is conserved in Auxilium, Hestia, Midnight rain, Bench Scrapper, etc 

 

Phages DB:  Sakai

Gene #: 59

E-value: 4e-21

%-identity: 100

Pham: 208617

	Does this gene violate any major guiding principles?
	No violations

· Reasonable length (144 bp),, but short 
· Reasonable overlap (4 bp) 
· Surrounded by forward direction genes

	Decision: 
	Yes 


 
Annotation Decision #2: What is the best possible start site for this gene?
	Gathering evidence
	Explain your rationale

	What start site do Glimmer and GeneMark suggest?
	34707

	Does the start site have an associated Ribosome Binding Site with a high score?
	Final score: -4.472

Z score: 2.252

This is the best score

	Is the predicted start codon the longest ORF? If not, does the longest ORF result in excessive gene overlap (>30bp)?
	Yes, the predicted start codon has the longest ORF of 144 bp. 

· 1 bp overlap is preferred by ribosome 
· Start codon is ATG

	Is this start site conserved in other phage genomes as indicated by Starterator? 
	Yes, conserved in the phage genomes (94.4% of genes in pham). It is at start 12 and called 97.0% of the time when present with start site at 34707 and stop site at 34850. It is conserved in phages such as Aikyam, Benchscraper and Isolde

	Is this start site conserved in other phage genomes as indicated by BlastP?
	DNAMaster: conserved in Auxilium

Q1S1

E value = 0.0E0

% Identity = 100%

 

Phages DB: Sakai

Q1S1

E-value: 4e-21

%-identity: 100

	Decision:
	34707


 
Annotation Decision #3: What is the function of the putative protein?
	Gathering Evidence 
	Explain Your Rationale

	Does this protein align with a protein having a functional assignment in BlastP (phagesDB and/or GenBank) with an alignment of 10-4 or smaller with appropriate coverage? 
	Phages DB: Sakai

Q1S1

E-value: 4e-21

Function: unknown

	Does this protein align with a protein having a functional assignment in the PDB or other database in HHPred with a probability of 90% or greater with appropriate coverage? 
	No Quality Match

Best match: protein complex assembly

Probability: 44.92

Score: 19.15

E value: 89

Database: RCSB PDB
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PhagesDB: unknown function 

 

NCBI:  unknown function

	Is this gene located adjacent to genes of known function and in a region of the genome that shows high conservation of gene order?
	There is synteny for this gene and although the function of neighboring genes remain unknown, the function of gene 61 is conserved across phage genomes. 
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	Is the proposed function found on the SEA-PHAGES approved function list?
	NA

 

	Decision
	NKF


 
 
 
MaterMagnus Gene 62
Tuesday, February 25, 2025
6:29 PM
 
	Phage Name
	MaterMagnus

	Gene #
	62

	Stop coordinate
	34972

	Direction
	Forward

	Gap (overlap) with previous gene
	4bp Overlap 

	Selected start coordinate 
	34847

	Selected function
	NKF 


 
Annotation Decision #1: Is this a gene? 
	Gathering evidence
	Explain your rationale 

	Was the gene called by an auto-annotation program? (Genemark, Glimmer) 
	Yes, both 

	Is there evidence for coding potential?
	Yes, GeneMark S and H show coding potential in the forward direction
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	Is this gene present in other auto-annotated genomes?
	Yes it is present in Phrank, Isolde, rad fad, Billy, etc 

 

Phages DB: Phrank

E-value: 7e-16

%-identity: 100

Gene #: 62

Pham #: 218163

	Does this gene violate any major guiding principles?
	No violations

· Reasonable length 126 (bp), but short 
· Reasonable overlap (4 bp) 
· Surrounded by forward direction genes

	Decision: 
	Yes 


 
Annotation Decision #2: What is the best possible start site for this gene?
	Gathering evidence
	Explain your rationale

	What start site do Glimmer and GeneMark suggest?
	34847

	Does the start site have an associated Ribosome Binding Site with a high score?
	Total score: -3.789

Z-score: 2.455 

This is the best score

	Is the predicted start codon the longest ORF? If not, does the longest ORF result in excessive gene overlap (>30bp)?
	The longest ORF results in excessive overlap 

The start at 34847 is the best 

· 4 bp overlap preferred by ribosome 
· ATG start codon 

	Is this start site conserved in other phage genomes as indicated by Starterator? 
	Yes this start is present in 100% of phages in the pham and called 100% of the time when present 

· Only 32 members in the pham, 15 are drafts 

	Is this start site conserved in other phage genomes as indicated by BlastP?
	Phages DB: Phrank 

Q1S1

E-value: 7e-16

%-identity: 100

 

DNA master: Isolde

Q1S1

E-value: 1.8e-19

%-identity: 100

	Decision:
	34847


 
Annotation Decision #3: What is the function of the putative protein?
	Gathering Evidence 
	Explain Your Rationale

	Does this protein align with a protein having a functional assignment in BlastP (phagesDB and/or GenBank) with an alignment of 10-4 or smaller with appropriate coverage? 
	Phages DB: Phrank 

Q1S1

E-value: 7e-16

Function: unknown 

	Does this protein align with a protein having a functional assignment in the PDB or other database in HHPred with a probability of 90% or greater with appropriate coverage? 
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No quality match

Best match: synaptosomal associated protein

Probability: 76% 

E-value: 9.4

Database: PDB

· Poor coverage

	Is this gene located adjacent to genes of known function and in a region of the genome that shows high conservation of gene order?
	Yes, synteny is observed because of the purple regions of homology and similar gene order 

However this does not help determine the function because the surrounding genes have no known function 
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	Is the proposed function found on the SEA-PHAGES approved function list?
	NA

	DECISION
	NKF


 
 
 
MaterMagnus Gene 63
Tuesday, February 25, 2025
6:29 PM
 
	Phage Name
	MaterMagnus

	Gene #
	63

	Stop coordinate
	35115

	Direction
	Forward

	Gap (overlap) with previous gene
	4bp Overlap

	Selected start coordinate 
	34969

	Selected function
	NKF


 
Annotation Decision #1: Is this a gene? 
	Gathering evidence
	Explain your rationale 

	Was the gene called by an auto-annotation program? (Genemark, Glimmer) 
	Yes, both 

	Is there evidence for coding potential?
	Yes, GeneMark S and H show coding potential in the forward direction

GeneMarkS
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GeneMarkH
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	Is this gene present in other auto-annotated genomes?
	Yes it is conserved in phrank, Isolde, Sakai, gorpy, Rad fad, seahorse

 

Phages DB: Phrank

Gene #: 63

E-value: 4e-20

%-identity: 100

Pham: 198218

	Does this gene violate any major guiding principles?
	No violations

· Reasonable length (147 bp), but short
· Reasonable overlap (4 bp) 
· Surrounded by forward direction genes

	Decision: 
	Yes 


 
Annotation Decision #2: What is the best possible start site for this gene?
	Gathering evidence
	Explain your rationale

	What start site do Glimmer and GeneMark suggest?
	34969

	Does the start site have an associated Ribosome Binding Site with a high score?
	Final score: -2.774

Z score: 3.049

	Is the predicted start codon the longest ORF? If not, does the longest ORF result in excessive gene overlap (>30bp)?
	Yes, the predicted start codon has the longest ORF of 147 bp. 

· 4 bp overlap preferred by the ribosome
· GTG start codon

	Is this start site conserved in other phage genomes as indicated by Starterator? 
	 

	Is this start site conserved in other phage genomes as indicated by BlastP?
	Phages DB: Phrank

Q1S1

E-value: 4e-20

%-identity: 100

 

DNA master: 

Q1S1

E value = 0.0E0

% Identity = 100%

	Decision:
	34969


 
Annotation Decision #3: What is the function of the putative protein?
	Gathering Evidence 
	Explain Your Rationale

	Does this protein align with a protein having a functional assignment in BlastP (phagesDB and/or GenBank) with an alignment of 10-4 or smaller with appropriate coverage? 
	Phages DB: Phrank

Q1S1

E-value: 4e-20

Function: unknown 

	Does this protein align with a protein having a functional assignment in the PDB or other database in HHPred with a probability of 90% or greater with appropriate coverage? 
	Best match: No Quality Match

Probability: 70.81

Score: 24.28

E value: 8.1

Database: RCSB PDB

Codes for: uncharacterized
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PhagesDB: unknown function 

 

NCBI:  hypothetical protein

	Is this gene located adjacent to genes of known function and in a region of the genome that shows high conservation of gene order?
	There is synteny for this gene and although the function of neighboring genes remain unknown, the function of gene 63 is conserved across phage genomes. 
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	Is the proposed function found on the SEA-PHAGES approved function list?
	Yes

	Decision:
	NKF


 
 
 
MaterMagnus Gene 64
Tuesday, February 25, 2025
6:29 PM
 
	Phage Name
	MaterMagnus

	Gene #
	64

	Stop coordinate
	35306

	Direction
	Forward

	Gap (overlap) with previous gene
	4bp Overlap 

	Selected start coordinate 
	35112

	Selected function
	NKF


 
Annotation Decision #1: Is this a gene? 
	Gathering evidence
	Explain your rationale 

	Was the gene called by an auto-annotation program? (Genemark, Glimmer) 
	Yes, both 

	Is there evidence for coding potential?
	Yes, GeneMark S and H show coding potential in the forward direction
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	Is this gene present in other auto-annotated genomes?
	Yes it is present in Isolde, Phrank, Faja, Midnight Rain,  etc 

 

Phages DB: Isolde

E-value: 6e-33

% identity: 100

Gene #: 62

Pham #: 86312

	Does this gene violate any major guiding principles?
	No violations

· Reasonable length 195 (bp), but short 
· Reasonable overlap (4 bp) 
· Surrounded by forward direction genes

	Decision: 
	Yes


 
Annotation Decision #2: What is the best possible start site for this gene?
	Gathering evidence
	Explain your rationale

	What start site do Glimmer and GeneMark suggest?
	35112

	Does the start site have an associated Ribosome Binding Site with a high score?
	Total score: -2.906

Z-score: 2.908

This is the best score

	Is the predicted start codon the longest ORF? If not, does the longest ORF result in excessive gene overlap (>30bp)?
	Start at 35112 has the longest ORF 

No violations of guiding principles 

· 4 bp overlap preferred by ribosome 
· GTG start codon 

	Is this start site conserved in other phage genomes as indicated by Starterator? 
	Yes this start site is present in 55% of phages in the pham 

· Called 100% of the time when present 
· Called by 17 annotated genomes, 32 total 

	Is this start site conserved in other phage genomes as indicated by BlastP?
	Phages DB: Isolde 

Q1S1

E-value: 6e-33

% identity: 100

 

DNA master 

Q1S1

E-value: 2e-22

% identity: 100

	Decision: 
	35112


 
Annotation Decision #3: What is the function of the putative protein?
	Gathering Evidence 
	Explain Your Rationale

	Does this protein align with a protein having a functional assignment in BlastP (phagesDB and/or GenBank) with an alignment of 10-4 or smaller with appropriate coverage? 
	Phages DB: Isolde 

Q1S1

E-value: 6e-33

Function: unknown 

	Does this protein align with a protein having a functional assignment in the PDB or other database in HHPred with a probability of 90% or greater with appropriate coverage? 
	No quality match

Best match: conserved nitrate reductase associated protein 

Probability: 84%

E-value: 2.7

Database: Pfam

· Poor coverage 
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	Is this gene located adjacent to genes of known function and in a region of the genome that shows high conservation of gene order?
	Yes, synteny is observed, as seen by the homologous regions in MM and Isolde 

· Gene 62 in Isolde, 64 in MM
· No genes in the area have function calls
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	Is the proposed function found on the SEA-PHAGES approved function list?
	NA

	Decision:
	NKF


 
 
 
MaterMagnus Gene 65
Sunday, March 2, 2025
3:34 PM
 
	Phage Name
	MaterMagnus

	Gene #
	65

	Stop coordinate
	35527

	Direction
	Forward

	Gap (overlap) with previous gene
	4bp Overlap

	Selected start coordinate 
	35303

	Selected function
	NKF


 
Annotation Decision #1: Is this a gene? 
	Gathering evidence
	Explain your rationale 

	Was the gene called by an auto-annotation program? (Genemark, Glimmer) 
	Yes, both 

	Is there evidence for coding potential?
	Yes, GeneMark S and H show coding potential in the forward direction

GeneMarkS
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	Is this gene present in other auto-annotated genomes?
	Yes it is conserved in Richie, Isolde, Midnight rain, Raphaella, Gorpy, Phrank

 

Phage name: Isolde

Gene #: 63

E-value: 0.0E0

%-identity: 100

Pham: 214368

	Does this gene violate any major guiding principles?
	No violations

· Reasonable length 225bp 
· Reasonable overlap (4 bp) 
· Surrounded by forward direction genes

	Decision: 
	Yes 


 
Annotation Decision #2: What is the best possible start site for this gene?
	Gathering evidence
	Explain your rationale

	What start site do Glimmer and GeneMark suggest?
	35503

	Does the start site have an associated Ribosome Binding Site with a high score?
	Final score: -4.300

Z score: 2.406

	Is the predicted start codon the longest ORF? If not, does the longest ORF result in excessive gene overlap (>30bp)?
	Yes, the predicted start codon has the longest ORF of 225 bp. 

· 4 bp overlap is preferred by the ribosome 
· Start codon ATG

	Is this start site conserved in other phage genomes as indicated by Starterator? 
	Yes, conserved in the phage genomes (66.0% of genes in pham). It is at start 23 and called 100.0% of the time when present with start site at 35303 and stop site at 35527. It is conserved in phages such as Aikyam, Benchscraper and Isolde

	Is this start site conserved in other phage genomes as indicated by BlastP?
	DNA Master: Isolde

Q1S1

E value = 0.0E0

% Identity = 100%

 

Phages DB: Richie

Q1S1

E-value: 3e-35

%-identity: 100

	Decision: 
	35503


 
Annotation Decision #3: What is the function of the putative protein?
	Gathering Evidence 
	Explain Your Rationale

	Does this protein align with a protein having a functional assignment in BlastP (phagesDB and/or GenBank) with an alignment of 10-4 or smaller with appropriate coverage? 
	Phages DB: Richie

Q1S1

E-value: 3e-35

Function: unknown 

	Does this protein align with a protein having a functional assignment in the PDB or other database in HHPred with a probability of 90% or greater with appropriate coverage? 
	Best match: transcriptional regulator

Probability: 95.03

Score: 35.57

E value: 0.049

Database: RCSB PDB
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PhagesDB: unknown function 

 

NCBI:  hypothetical protein

	Is this gene located adjacent to genes of known function and in a region of the genome that shows high conservation of gene order?
	There is synteny for this gene and although the function of neighboring genes remain unknown, the function of gene 65 is conserved across phage genomes. 
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	Is the proposed function found on the SEA-PHAGES approved function list?
	NA

 

	Decision:
	NKF


 
 
 
DELETED MaterMagnus Gene 66
Sunday, March 2, 2025
3:34 PM
 
	Phage Name
	MaterMagnus

	Gene #
	66 DELETED

	Stop coordinate
	35499

	Direction
	Reverse

	Gap (overlap) with previous gene
	Complete overlap with gene 67 (in opposite directions)

	Selected start coordinate 
	35957

	Selected function
	NA


 
Decision #1: Is this a gene? 
	Gathering evidence
	Explain your rationale 

	Was the gene called by an auto-annotation program? (Genemark, Glimmer) 
	Only called by glimmer 

	Is there evidence for coding potential?
	Gene not called by GeneMark

	Is this gene present in other auto-annotated genomes?
	Other annotated phages in the pham either do not have this gene or deleted it

· No blast hits on NCBI or DNA master 
· Phages DB only hit to drafts 

	Does this gene violate any major guiding principles?
	Yes 

·  single reverse gene surrounded by forward genes 
· Excessive overlap in opposite directions with gene 67 

	Decision: 
	No - gene deleted in DNA master 


 
 
 
35
 
 
MaterMagnus Gene 66
Sunday, March 2, 2025
3:34 PM
 
	Phage Name
	MaterMagnus

	Gene #
	66

	Stop coordinate
	36017

	Direction
	Forward

	Gap (overlap) with previous gene
	8bp Overlap

	Selected start coordinate 
	35520

	Selected function
	NKF


 
Annotation Decision #1: Is this a gene? 
	Gathering evidence
	Explain your rationale 

	Was the gene called by an auto-annotation program? (Genemark, Glimmer) 
	Yes, both 

	Is there evidence for coding potential?
	Yes, GeneMark S and H show coding potential in the forward direction
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	Is this gene present in other auto-annotated genomes?
	Yes it is present in Isolde, Raphaella, Bench Scrapper, Richie, Faja, etc

 

Phage name: Isolde

Gene #: 64

E-value: 0.0E0

%-identity: 99.39

Pham: 86832

	Does this gene violate any major guiding principles?
	No violations

· Reasonable length, 498 bp
· Reasonable overlap (8 bp) 
· Surrounded by forward direction genes

	Decision: 
	Yes


 
Annotation Decision #2: What is the best possible start site for this gene?
	Gathering evidence
	Explain your rationale

	What start site do Glimmer and GeneMark suggest?
	35520

	Does the start site have an associated Ribosome Binding Site with a high score?
	Final score: -3.894

Z score: 2.683

	Is the predicted start codon the longest ORF? If not, does the longest ORF result in excessive gene overlap (>30bp)?
	Yes, the predicted start codon has the longest ORF of 498 bp. There is little overlap with the previous gene and a 117 bp gap with the downstream gene.

	Is this start site conserved in other phage genomes as indicated by Starterator? 
	Yes, conserved in the phage genomes (59.5% of genes in pham). It is at start 13 and called 100.0% of the time when present with start site at 35303 and stop site at 35527. It is conserved in phages such as Aikyam, Sakai, and Isolde

	Is this start site conserved in other phage genomes as indicated by BlastP?
	DNAMaster: Isolde

Q1S1

E value = 0.0E0

% Identity = 99.39%

 

Phages DB: Isolde

Q1S1

E value = 1e-97

% Identity = 99

	Decision:
	35520


 
Annotation Decision #3: What is the function of the putative protein?
	Gathering Evidence 
	Explain Your Rationale

	Does this protein align with a protein having a functional assignment in BlastP (phagesDB and/or GenBank) with an alignment of 10-4 or smaller with appropriate coverage? 
	Phages DB: Isolde

Q1S1

E value = 1e-97

Function: unknown

	Does this protein align with a protein having a functional assignment in the PDB or other database in HHPred with a probability of 90% or greater with appropriate coverage? 
	No quality match

Best match: unknown function

Probability: 44.1

Score: 27.46

E value: 15

Database: RCSB PDB
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PhagesDB: unknown function 

 

NCBI:  hypothetical protein

	Is this gene located adjacent to genes of known function and in a region of the genome that shows high conservation of gene order?
	There is synteny for this gene and although the function of neighboring genes remain unknown, the function of gene 67 is conserved across phage genomes. 
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	Is the proposed function found on the SEA-PHAGES approved function list?
	NA

	Decision:
	NKF 


 
 
 
MaterMagnus Gene 67
Sunday, March 2, 2025
3:34 PM
 
	Phage Name
	MaterMagnus

	Gene #
	67

	Stop coordinate
	36310

	Direction
	Forward

	Gap (overlap) with previous gene
	137bp Gap

	Selected start coordinate 
	36155

	Selected function
	NKF


 
Annotation Decision #1: Is this a gene? 
	Gathering evidence
	Explain your rationale 

	Was the gene called by an auto-annotation program? (Genemark, Glimmer) 
	Yes, both 

	Is there evidence for coding potential?
	Yes, GeneMark S and H show coding potential in the forward direction
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	Is this gene present in other auto-annotated genomes?
	Yes it is present in Sakai, gorpy, Isolde, Rad Fad, etc 

 

Phages DB: Sakai

E-value: 2e-29

%-identity: 100

Gene #: 58 in Sakai

Pham: 212895

	Does this gene violate any major guiding principles?
	Kind of a long gap between previous genes, but not really enough space to add a gene in between 

Otherwise no violations 

· Acceptable length 
· Surrounded by other forward genes 

	Decision: 
	Yes 


 
Annotation Decision #2: What is the best possible start site for this gene?
	Gathering evidence
	Explain your rationale

	What start site do Glimmer and GeneMark suggest?
	36134

	Does the start site have an associated Ribosome Binding Site with a high score?
	Start at 36134

Total score: -7.454

Z-score: 1.282

· Longest ORF
Start at 36155

Total score: -3.598 

Z-score: 2.508

· Best score

	Is the predicted start codon the longest ORF? If not, does the longest ORF result in excessive gene overlap (>30bp)?
	The longest ORF is the predicted start codon by glimmer, at 36134 but has a low score 

· Start codon GTG
The best score makes a slightly smaller ORF, 

· Start codon ATG

	Is this start site conserved in other phage genomes as indicated by Starterator? 
	Start 36134: 

Present in 37% of phages in the pham, called 70% of the time when present 

· Called by 3 manual annotations 
 

Start 36155 - most annotated start 

Present in 100% of the phages in the pham, called 66.7% of the time when present 

· Called by 11 manual annotations 

	Is this start site conserved in other phage genomes as indicated by BlastP?
	Phages DB: Auxilium 

Q1S1 --> using start at 36155 

E-value: 1e-22

%-identity: 97%

 

DNA master: 

Q1S1

1.4e-26 

%-identity: 97%

	Decision:
	36155 --> manually changed in DNA master 


 
Annotation Decision #3: What is the function of the putative protein?
	Gathering Evidence 
	Explain Your Rationale

	Does this protein align with a protein having a functional assignment in BlastP (phagesDB and/or GenBank) with an alignment of 10-4 or smaller with appropriate coverage? 
	Phages DB: Auxilium 

Q1S1 --> using start at 36155 

E-value: 1e-22

Function: unknown 

	Does this protein align with a protein having a functional assignment in the PDB or other database in HHPred with a probability of 90% or greater with appropriate coverage? 
	No quality match

Best match: RNA binding domain 

Probability: 81.16% 

E-value: 1.8

Database: Pfam
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	Is this gene located adjacent to genes of known function and in a region of the genome that shows high conservation of gene order?
	Synteny is not observed, as shown in the phamerator graph the order of genes is not conserved

· Gene 68 in MM, gene 63 in Auxilium
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	Is the proposed function found on the SEA-PHAGES approved function list?
	NA

	Decision
	NKF


 
 
 
MaterMagnus Gene 68
Sunday, March 2, 2025
3:34 PM
 
	Phage Name
	MaterMagnus

	Gene #
	68

	Stop coordinate
	36987

	Direction
	Forward

	Gap (overlap) with previous gene
	4bp Overlap

	Selected start coordinate 
	36307

	Selected function
	Exonuclease


 
Annotation Decision #1: Is this a gene? 
	Gathering evidence
	Explain your rationale 

	Was the gene called by an auto-annotation program? (Genemark, Glimmer) 
	Yes, both 

	Is there evidence for coding potential?
	Yes, GeneMark S and H show coding potential in the forward direction

GeneMarkS
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	Is this gene present in other auto-annotated genomes?
	Yes it is conserved in Gorpy, Sakai, Isolde, Hestia, Richie, Bech scrapper 

Phages DB: Gorpy

Gene #: 67

E-value: e-126

%-identity: 97

Pham: 198088

	Does this gene violate any major guiding principles?
	No violations

· Reasonable length 681 bp
· Reasonable overlap (4 bp) 
· Surrounded by forward direction genes

	Decision: 
	Yes 


 
Annotation Decision #2: What is the best possible start site for this gene?
	Gathering evidence
	Explain your rationale

	What start site do Glimmer and GeneMark suggest?
	36307

	Does the start site have an associated Ribosome Binding Site with a high score?
	Final score: -2.335

Z score: 3.258

	Is the predicted start codon the longest ORF? If not, does the longest ORF result in excessive gene overlap (>30bp)?
	Yes, the predicted start codon has the longest ORF of 681 bp. 

· 4 bp overlap preferred by ribosome 
· GTG start codon 

	Is this start site conserved in other phage genomes as indicated by Starterator? 
	Yes, conserved in the phage genomes (28.4% of genes in pham). It is at start 49 and called 94.7% of the time when present with start site at 36307 and stop site at 36987. It is conserved in phages such as Aikyam, Gorpy, and Isolde

	Is this start site conserved in other phage genomes as indicated by BlastP?
	DNA Master: Gorpy

Q1S1

E value = 0.0E0

% Identity = 97.35%

 

Phages DB: Gorpy 

Q1S1

E-value: e-126

%-identity: 97

	Decision:
	36307


 
Annotation Decision #3: What is the function of the putative protein?
	Gathering Evidence 
	Explain Your Rationale

	Does this protein align with a protein having a functional assignment in BlastP (phagesDB and/or GenBank) with an alignment of 10-4 or smaller with appropriate coverage? 
	Phages DB: Gorpy 

Q1S1

E-value: e-126

Function: exonuclease

	Does this protein align with a protein having a functional assignment in the PDB or other database in HHPred with a probability of 90% or greater with appropriate coverage? 
	Best match:

Probability: 99.97

Score: 189.23

E value: 5.4e-29

Database: RCSB PDB

Codes for: exonuclease
[image: image282.png]



PhagesDB: exonuclease

 

NCBI:  exonuclease

	Is this gene located adjacent to genes of known function and in a region of the genome that shows high conservation of gene order?
	There is synteny for this gene and although the function of neighboring genes remain unknown, the function of gene 69 is conserved across phage genomes and found in the purple region. 

 
[image: image283.jpg]thiore

g
2

B 208617 (7
p —

ssDNA binding protein

G
&
o
$
«
exonuclease 211514 (12) AAA-ATPase 215680 (508) %

. 198088 (67) - 2775 (48) - I

212895 (27)

- 214368 (
E

86832 (37)
14301 (7)

] 198218
86312 (63)

216372 (35)

1
216338 (39)

=
)
5
=
QO
«Q
=)
=
|
o
Q
==
>
=

211097 (62) 215680 (508)

l 198088 (67) - 2775 (48) -

212895

14301 (7)
. 216188 (59)

86832 (37)

<Uoo1/7 (71)
Rl 2163723





 

	Is the proposed function found on the SEA-PHAGES approved function list?
	Yes

	Decision:
	Exonuclease


 
 
 
MaterMagnus Gene 69
Sunday, March 2, 2025
3:35 PM
 
	Phage Name
	MaterMagnus

	Gene #
	69

	Stop coordinate
	37535

	Direction
	Forward

	Gap (overlap) with previous gene
	1bp Overlap

	Selected start coordinate 
	36987

	Selected function
	NKF


 
Annotation Decision #1: Is this a gene? 
	Gathering evidence
	Explain your rationale 

	Was the gene called by an auto-annotation program? (Genemark, Glimmer) 
	Yes, both 

	Is there evidence for coding potential?
	Yes, GeneMark S and H show coding potential in the forward direction
[image: image284.png]38000

37600

=




 
[image: image285.png]38000

37600 38000





	Is this gene present in other auto-annotated genomes?
	Yes it is present in Phrank, Billy, Hestia, Bench Scrapper, Raphaella, 

 

Phages DB: Phrank 

E-value: 5e-97 

%-identity: 93 

Gene #: 72 

Pham: 217952

	Does this gene violate any major guiding principles?
	No violations

· Reasonable length, 549 bp
· Reasonable overlap (1 bp) 
· Surrounded by forward direction genes

	Decision: 
	Yes 


 
Annotation Decision #2: What is the best possible start site for this gene?
	Gathering evidence
	Explain your rationale

	What start site do Glimmer and GeneMark suggest?
	36987

	Does the start site have an associated Ribosome Binding Site with a high score?
	Total score: -2.980

Z score: 2.873 

	Is the predicted start codon the longest ORF? If not, does the longest ORF result in excessive gene overlap (>30bp)?
	There are longer ORFs: starting at 36753 and 36849 but these created excessive overlap

 

The start at 36987 is the best start --> the 1 bp overlap is preferred by the ribosome 

· ATG start codon 
· Best score

	Is this start site conserved in other phage genomes as indicated by Starterator? 
	Yes this is the most annotated start 

· Present in 78.7% of phages in the pham, called 66.7% of the time when present 
· 15 manual annotations

	Is this start site conserved in other phage genomes as indicated by BlastP?
	Phages DB: Phrank 

Q1S1

%-identity: 93

E-value: 5e-97 

 

DNA Master: Phrank 

Q1S1

%-identity: 93 

E-value: 0.0

	Decision:
	36987


 
Annotation Decision #3: What is the function of the putative protein?
	Gathering Evidence 
	Explain Your Rationale

	Does this protein align with a protein having a functional assignment in BlastP (phagesDB and/or GenBank) with an alignment of 10-4 or smaller with appropriate coverage? 
	Phages DB: Phrank 

Q1S1

%-identity: 93

Function: unknown 

	Does this protein align with a protein having a functional assignment in the PDB or other database in HHPred with a probability of 90% or greater with appropriate coverage? 
	No quality match

Best match: DNA binding protein 

Probability: 53% 

E-value: 190

Database: PDB 
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	Is this gene located adjacent to genes of known function and in a region of the genome that shows high conservation of gene order?
	Synteny is not observed because only this gene has homology, and the surrounding genes have different orders 
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	Is the proposed function found on the SEA-PHAGES approved function list?
	NA

	Decision:
	NKF 


 
 
 
MaterMagnus Gene 70
Monday, March 3, 2025
5:42 PM
 
	Phage Name
	MaterMagnus

	Gene #
	70

	Stop coordinate
	38746

	Direction
	Forward

	Gap (overlap) with previous gene
	4bp Overlap

	Selected start coordinate 
	37532

	Selected function
	AAA-ATPase


 
Annotation Decision #1: Is this a gene? 
	Gathering evidence
	Explain your rationale 

	Was the gene called by an auto-annotation program? (Genemark, Glimmer) 
	Yes, both 

	Is there evidence for coding potential?
	Yes, GeneMark S and H show coding potential in the forward direction

GeneMarkS
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	Is this gene present in other auto-annotated genomes?
	Yes it is conserved in Gorpy, Sakai, Isolde

 

Phages DB: Gorpy 

Gene #: 69

E-value: 0.0e0

%-identity: 99

Pham: 2775

	Does this gene violate any major guiding principles?
	No violations

· Reasonable length 1215 bp
· Reasonable overlap (4 bp) 
· Surrounded by forward direction genes

	Decision: 
	Yes


 
Annotation Decision #2: What is the best possible start site for this gene?
	Gathering evidence
	Explain your rationale

	What start site do Glimmer and GeneMark suggest?
	37532

	Does the start site have an associated Ribosome Binding Site with a high score?
	Final score: -3.541

Z score: 2.642

	Is the predicted start codon the longest ORF? If not, does the longest ORF result in excessive gene overlap (>30bp)?
	Yes, the predicted start codon has the longest ORF of 1215 bp. 

· 4 bp overlap preferred by ribosome 
· ATG start codon

	Is this start site conserved in other phage genomes as indicated by Starterator? 
	Yes, conserved in the phage genomes (41.7% of genes in pham). It is at start 18 and called 100.0% of the time when present with start site at 37532 and stop site at 38746. It is conserved in phages such as Aikyam, Gorpy, and Isolde

	Is this start site conserved in other phage genomes as indicated by BlastP?
	DNA Master: Gorpy

Q1S1

E value = 0.0E0

% Identity = 99%

 

Phages DB: Gorpy 

Q1S1

E-value: 0.0e0

%-identity: 99

	Decision:
	37532


 
Annotation Decision #3: What is the function of the putative protein?
	Gathering Evidence 
	Explain Your Rationale

	Does this protein align with a protein having a functional assignment in BlastP (phagesDB and/or GenBank) with an alignment of 10-4 or smaller with appropriate coverage? 
	Phages DB: Gorpy 

Q1S1

E-value: 0.0e0

Function: AAA-ATPase

	Does this protein align with a protein having a functional assignment in the PDB or other database in HHPred with a probability of 90% or greater with appropriate coverage? 
	Best match: DNA replication and repair protein

Probability: 99.95

Score: 198.88

E value: 1.6e-24

Database: RCSB PDB
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PhagesDB: AAA-ATPase

 

NCBI:  AAA-ATPase

	Is this gene located adjacent to genes of known function and in a region of the genome that shows high conservation of gene order?
	There is synteny for this gene and although the function of neighboring genes remain unknown, the function of gene 71 is conserved across phage genomes and found in the purple region. 
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	Is the proposed function found on the SEA-PHAGES approved function list?
	Yes

	Decision:
	AAA-ATPase


 
 
 
MaterMagnus Gene 71
Monday, March 3, 2025
5:42 PM
 
	Phage Name
	MaterMagnus

	Gene #
	71

	Stop coordinate
	39261

	Direction
	Forward

	Gap (overlap) with previous gene
	4bp Overlap

	Selected start coordinate 
	38743

	Selected function
	SSB protein


 
Annotation Decision #1: Is this a gene? 
	Gathering evidence
	Explain your rationale 

	Was the gene called by an auto-annotation program? (Genemark, Glimmer) 
	Yes, both 

	Is there evidence for coding potential?
	Yes, GeneMark S and H show coding potential in the forward direction
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	Is this gene present in other auto-annotated genomes?
	Yes, it is present in Gorpy, Sakai, Isolde, Richie, Raphaella, Phrank

 

Phages DB: Sakai

E-value: e-101

%-identity: 99

Pham: 217448

Gene #: 69

	Does this gene violate any major guiding principles?
	No violations

· Reasonable length, 519 bp
· Reasonable overlap (4 bp) 
· Surrounded by forward direction genes

	Decision: 
	Yes 


 
Annotation Decision #2: What is the best possible start site for this gene?
	Gathering evidence
	Explain your rationale

	What start site do Glimmer and GeneMark suggest?
	38743

	Does the start site have an associated Ribosome Binding Site with a high score?
	Total score: -4.379

Z-score: 2.171

	Is the predicted start codon the longest ORF? If not, does the longest ORF result in excessive gene overlap (>30bp)?
	Yes this is the longest ORF, 519 bp 

· 4 bp overlap preferred by ribosome 
· ATG start codon 

	Is this start site conserved in other phage genomes as indicated by Starterator? 
	Yes it is present in 64.7% of phages  in the pham and called 99.5% of the time when present

· Called by 322 manual annotations  

	Is this start site conserved in other phage genomes as indicated by BlastP?
	Phages DB: Sakai

Q1S1

E-value: e-101

%-identity: 99

 

DNA Master: sakai

Q1S1

E-value: 0.0e0

%-identity: 99% 

	Decision:
	38743


 
Annotation Decision #3: What is the function of the putative protein?
	Gathering Evidence 
	Explain Your Rationale

	Does this protein align with a protein having a functional assignment in BlastP (phagesDB and/or GenBank) with an alignment of 10-4 or smaller with appropriate coverage? 
	Phages DB: Sakai

Q1S1

E-value: e-101

Function: ssDNA binding protein

	Does this protein align with a protein having a functional assignment in the PDB or other database in HHPred with a probability of 90% or greater with appropriate coverage? 
	Best match: single stranded DNA binding protein 

Probability: 99.96%

E-value: 1.2e-25

Database: PDB
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	Is this gene located adjacent to genes of known function and in a region of the genome that shows high conservation of gene order?
	Synteny is observed as seen by the purple background, this region is highly conserved

The genes in Sakai mostly have function calls in this regions
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	Is the proposed function found on the SEA-PHAGES approved function list?
	Yes

	Decision:
	SSB protein


 
 
 
MaterMagnus Gene 72
Monday, March 3, 2025
5:42 PM
 
	Phage Name
	MaterMagnus

	Gene #
	72

	Stop coordinate
	39511

	Direction
	Forward

	Gap (overlap) with previous gene
	16bp Gap

	Selected start coordinate 
	39278

	Selected function
	Membrane Protein


 
Annotation Decision #1: Is this a gene? 
	Gathering evidence
	Explain your rationale 

	Was the gene called by an auto-annotation program? (Genemark, Glimmer) 
	Yes, both 

	Is there evidence for coding potential?
	Yes, GeneMark S and H show coding potential in the forward direction

GeneMarkS
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GeneMarkH
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	Is this gene present in other auto-annotated genomes?
	Yes it is conserved in Gorpy, Sakai, Midnight Rain, 

 

Phage name: Gorpy

Gene #: 71

E-value: 0.0E0

%-identity: 100

Pham: 14301

	Does this gene violate any major guiding principles?
	No violations

· Reasonable length,  234 bp
· Reasonable gap 17 bp
· Surrounded by forward direction genes

	Decision: 
	Yes 


 
Annotation Decision #2: What is the best possible start site for this gene?
	Gathering evidence
	Explain your rationale

	What start site do Glimmer and GeneMark suggest?
	39278

	Does the start site have an associated Ribosome Binding Site with a high score?
	Final score: -4.761

Z score: 2.270

	Is the predicted start codon the longest ORF? If not, does the longest ORF result in excessive gene overlap (>30bp)?
	No, the predicted start codon does not have the longest ORF. The start site at position 39245 has ORF of 267 bp compared to the 234 bp ORF at start site 39278, creating a 16 bp overlap with the previous gene. 

	Is this start site conserved in other phage genomes as indicated by Starterator? 
	Yes, conserved in the phage genomes (100% of genes in pham). It is at start 3 and called 100.0% of the time when present with start site at 39278 and stop site at 39511. It is conserved in phages such as Aikyam, Gorpy, and Sakai

	Is this start site conserved in other phage genomes as indicated by BlastP?
	DNA Master: Gorpy

Q1S1

E value = 0.0E0

% Identity = 100.0%

 

Phages DB: Sakai

Q1S1

E value = 8e-41

% Identity = 100.0%

	Decision:
	39278


 
Annotation Decision #3: What is the function of the putative protein?
	Gathering Evidence
	Explain Your Rationale

	Does this protein align with a protein having a function assignment in BlastP (phagesDB and/or GenBank) with an alignment e-value of 10-4 or smaller with appropriate coverage?
	The top blast hits are to Gorpy_71 and Sakai_70, with (Q:S) of (1-77:1-77) and e-values of 0, 8e-41, and 6e-46, and they are both labelled as 'hypothetical protein' or 'function unknown', which is consistent with all the other top Blast hits and all other genes in this pham (seen in PhagesDB).

	Does this protein align with a protein having a functional assignment in the PDB or other database in HHPred with a probability of 90% or greater with appropriate coverage?
	No, there are no HHPred matches with a probability over 90%, but many of hits that are present seem to be to transmembrane domains or glycoproteins. There are also no NCBI CDD hits for conserved domains.

DeepTMHMM (not part of HHPred) does predict 2 transmembrane domains though, from aa 24-43 and 54-67.

	Is this gene located adjacent to genes of known function and in a region of the genome that shows high conservation of gene order?
	As seen in Phamerator, in the few annotated AY phages that have this gene, the relative location is fairly conserved, and it is in an area of the genome that has many genes related to DNA replication, modification, and repair (like ATPases, helicases, methylases, sliding clamp…).

	Is the proposed function found on the SEA-PHAGES approved function list?
	Yes, 'membrane protein' is on the list. While it is not technically a real functional call, SEA-PHAGES suggests to use it if DeepTMHMM predicts transmembrane domains, as long as it's not a signal peptide, or if there is a match to a more specific function (like a Holin).

	Decision:
	Membrane Protein 
No specific function was identified in the Blast or HHPred hits, but DeepTMHMM did find 2 transmembrane domains.


 
 
 
MaterMagnus Gene 73
Monday, March 3, 2025
5:42 PM
 
	Phage Name
	MaterMagnus

	Gene #
	73

	Stop coordinate
	39930

	Direction
	Forward

	Gap (overlap) with previous gene
	101bp Gap

	Selected start coordinate 
	39613

	Selected function
	Thioredoxin


 
Annotation Decision #1: Is this a gene? 
	Gathering evidence
	Explain your rationale 

	Was the gene called by an auto-annotation program? (Genemark, Glimmer) 
	Yes, both 

	Is there evidence for coding potential?
	Yes, GeneMark S and H show coding potential in the forward direction
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	Is this gene present in other auto-annotated genomes?
	Yes is it present in Gorpy, Sakai, Persistence, Abby Daisy, etc

 

Phages DB: Gorpy 

E-value: 5e-57

%-identity: 100

Gene #: 72

Pham #: 218166

	Does this gene violate any major guiding principles?
	Violation: Kind of a large gap (102 bp) 

· Reasonable length, 318bp
· Surrounded by forward direction genes

	Decision: 
	Yes 


 
Annotation Decision #2: What is the best possible start site for this gene?
	Gathering evidence
	Explain your rationale

	What start site do Glimmer and GeneMark suggest?
	39613

	Does the start site have an associated Ribosome Binding Site with a high score?
	Total score: -5.175

Z-score: 2.148

	Is the predicted start codon the longest ORF? If not, does the longest ORF result in excessive gene overlap (>30bp)?
	Yes this is the longest ORF (318 bp) 

· Start codon ATG 
· Kind of a long gap between previous gene but this appears to be conserved among many phages

	Is this start site conserved in other phage genomes as indicated by Starterator? 
	Yes this is the most annotated start, present in 100% of phages in the pham and called 87% of the time when present 

· 14 manual annotations 

	Is this start site conserved in other phage genomes as indicated by BlastP?
	Phages DB: Gorpy 

Q1S1

E-value: 5e-57

%-identity: 100

 

DNA Master: Gorpy 

Q1S1

E-value: 0.0E0

%-identity: 100

	Decision:
	39613


 
Annotation Decision #3: What is the function of the putative protein?
	Gathering Evidence 
	Explain Your Rationale

	Does this protein align with a protein having a functional assignment in BlastP (phagesDB and/or GenBank) with an alignment of 10-4 or smaller with appropriate coverage? 
	Phages DB: Gorpy 

Q1S1

E-value: 5e-57

Function: thioredoxin 

	Does this protein align with a protein having a functional assignment in the PDB or other database in HHPred with a probability of 90% or greater with appropriate coverage? 
	Best match: thioredoxin fold 

Probability: 99.41

E-value: 6.1e-11

Database: PDB
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	Is this gene located adjacent to genes of known function and in a region of the genome that shows high conservation of gene order?
	Synteny is observed as seen by the purple background, this region is highly conserved

The genes in Gorpy mostly have function calls in this regions
[image: image303.png]thioredoxin helix-tu
Gorpr(Axd)lg protein

e
8
5
S

AA-ATPase 2B )

2775 (48) -

DNA helicase/methylase

. 216008 (108)

14301 (7)

SR TR TR STTRi

MaterMagnus_Draft (AY)

217448 (669)

14301 (7)
. 218166 (:l

216008 (108)






	Is the proposed function found on the SEA-PHAGES approved function list?
	Yes

	Decision:
	Thioredoxin 


 
 
 
MaterMagnus Gene 74
Monday, March 3, 2025
5:42 PM
 
	Phage Name
	MaterMagnus

	Gene #
	74

	Stop coordinate
	42685

	Direction
	Forward

	Gap (overlap) with previous gene
	226bp Gap

	Selected start coordinate 
	40157

	Selected function
	DNA helicase/methyltransferase


 
Annotation Decision #1: Is this a gene? 
	Gathering evidence
	Explain your rationale 

	Was the gene called by an auto-annotation program? (Genemark, Glimmer) 
	Yes, both 

	Is there evidence for coding potential?
	Yes, GeneMark S and H show coding potential in the forward direction

GeneMarkS
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GeneMarkH
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	Is this gene present in other auto-annotated genomes?
	Yes it is conserved in Gorpy, Persistence, Midnight Rain, Sakai, Auxilium, Seahorse, etc

 

Phages DB: Gorpy

Gene #: 73

E-value: 0.0E0

%-identity: 99

Pham: 216008

	Does this gene violate any major guiding principles?
	Violation: Kind of a large gap (227 bp) 

· Reasonable length, 2529 bp
· Surrounded by forward direction genes

	Decision: 
	Yes 


 
Annotation Decision #2: What is the best possible start site for this gene?
	Gathering evidence
	Explain your rationale

	What start site do Glimmer and GeneMark suggest?
	40157

	Does the start site have an associated Ribosome Binding Site with a high score?
	Final score: -2.348

Z score: 3.252

	Is the predicted start codon the longest ORF? If not, does the longest ORF result in excessive gene overlap (>30bp)?
	Yes, the predicted start codon has the longest ORF of 2529 bp. There is a large gap (227 bp) with the previous gene but little overlap with the nearest downstream gene

	Is this start site conserved in other phage genomes as indicated by Starterator? 
	Yes, conserved in the phage genomes (52.2% of genes in pham). It is at start 33 and called 81.2% of the time when present with start site at 40157 and stop site at 42685. It is conserved in phages such as Aikyam, Gorpy, and Sakai

	Is this start site conserved in other phage genomes as indicated by BlastP?
	DNA Master: Gorpy

Q1S1

E value = 0.0E0

% Identity = 99.76%

 

Phages DB: Gorpy

Q1S1

E value = 0.0E0

% Identity = 99

	Decision:
	40157


 
Annotation Decision #3: What is the function of the putative protein?
	Gathering Evidence
	Explain Your Rationale

	Does this protein align with a protein having a function assignment in BlastP (phagesDB and/or GenBank) with an alignment e-value of 10-4 or smaller with appropriate coverage?
	The best blast hits are to Sakai_72 and Gorpy_73, which have (Q:S) of (1-842:1-842) and e-values of 0, and are both labelled as 'DNA helicase/methylase'. Most of the other Blast hits and annotated genes in this pham (seen in PhagesDB), also use this label, or use just 'DNA helicase' or 'DNA methylase'.

	Does this protein align with a protein having a functional assignment in the PDB or other database in HHPred with a probability of 90% or greater with appropriate coverage?
	In HHPred there are strong hits to 2 distinct sections of the gene, a helicase and a methyltransferase domain. The top hit is to 8V6V_X in PDB (probability: 100%, e-value: 1.1e-33, (Q:S): (32-440:177-629)), which is a SWI/SNF-related chromatin regulator, and has a Helicase_C (Helicase conserved C-terminal) domain from aa 483-597. This Helicase_C domain was also found in another strong hit 7XYF_K, an ATP-dependent helicase.

HHPred hits to the methyltransferase domain include 1EG2_A in PDB (probability: 99.96%, e-value: 7.7e-28, (Q:S): (470-823:30-287)), which is a Modification methylase RSRI, and has a 'DNA methylase (N6_N4_Mtase)' domain from aa 59-282.

NCBI CDD also has hits to these 2 regions of the gene, including to 'HepA' which is a Superfamily II DNA or RNA helicase of SNF2 family (COG0553, e-value: 5.19e-22, (Q:S): (24-423:232-659)), and to 'YhdJ' which is a DNA modification methylase (COG0863, e-value: 6e-22, (Q:S): (484-828:4-232)).

	Is this gene located adjacent to genes of known function and in a region of the genome that shows high conservation of gene order?
	As seen in Phamerator, in the annotated AY phages, the location of this gene is fairly well conserved, and it is in an area of the genome that has many genes related to DNA replication, modification, and repair (like ATPases, ssDNA binding proteins, methylases, sliding clamp…).

	Is the proposed function found on the SEA-PHAGES approved function list?
	The functions 'DNA helicase' and 'DNA methyltransferase' (rather than methylase) are both on the list, but the combination of both together is not specifically on the list.

	Decision:
	DNA helicase/methyltransferase 
The HHPred and NCBI CDD hits clearly show that both a helicase and methyltransferase domain are present in separate sections of this gene, indicating that it likely does have both functions. 

While this combined functional label is not on the SEA-PHAGES list, both functions individually are, so it should be okay to combine them (will need to confirm this), and from the Blast hits it is clear that others also chose to combine the labels for many other phages.


 
 
 
MaterMagnus Gene 75
Monday, March 3, 2025
5:43 PM
 
	Phage Name
	MaterMagnus

	Gene #
	75

	Stop coordinate
	43083

	Direction
	forward

	Gap (overlap) with previous gene
	4bp Overlap

	Selected start coordinate 
	42682

	Selected function
	helix-turn-helix DNA binding domain


 
Annotation Decision #1: Is this a gene? 
	Gathering evidence
	Explain your rationale 

	Was the gene called by an auto-annotation program? (Genemark, Glimmer) 
	Yes, both 

	Is there evidence for coding potential?
	Yes, GeneMark S and H show coding potential in the forward direction
[image: image306.png]42800




[image: image307.png]42800





	Is this gene present in other auto-annotated genomes?
	Yes it is conserved in Sakai, Gorpy, Richie, Hestia, faja, Isolde

 

Phages DB: Sakai

E-value: 7e-74

%-identity: 100

Gene #: 73

Pham:  217515

	Does this gene violate any major guiding principles?
	No violations

· Reasonable length, 402 bp
· Reasonable overlap (4 bp) 
· Surrounded by forward direction genes

	Decision: 
	Yes


 
Annotation Decision #2: What is the best possible start site for this gene?
	Gathering evidence
	Explain your rationale

	What start site do Glimmer and GeneMark suggest?
	42682

	Does the start site have an associated Ribosome Binding Site with a high score?
	Total score: -5.009

Z-score: 1.868

Best score - start at 42682

	Is the predicted start codon the longest ORF? If not, does the longest ORF result in excessive gene overlap (>30bp)?
	This is not the longest ORF

 

Longest ORF: starts at 42436 but causes 250 bp overlap with previous gene, violating guiding principle

	Is this start site conserved in other phage genomes as indicated by Starterator? 
	Yes the start at 42682 is present in 12.5% of phages in the pham and called 97.8% of the time when present 

· 25 manual annotations 
· MM does not have the most annotated start 

	Is this start site conserved in other phage genomes as indicated by BlastP?
	Phages DB: Sakai

Q1S1

E-value: 7e-74

%-identity: 100

 

DNA Master: Sakai

Q1S1

E-value: 0.0E0

%-identity: 100

	Decision:
	42682


 
Annotation Decision #3: What is the function of the putative protein?
	Gathering Evidence 
	Explain Your Rationale

	Does this protein align with a protein having a functional assignment in BlastP (phagesDB and/or GenBank) with an alignment of 10-4 or smaller with appropriate coverage? 
	Phages DB: Sakai

Q1S1

E-value: 7e-74

Function: helix-turn-helix DNA binding protein

	Does this protein align with a protein having a functional assignment in the PDB or other database in HHPred with a probability of 90% or greater with appropriate coverage? 
	Best match: HTH transposase 

Probability: 99.08% 

E-value: 1.2e-7

Database: pfam 
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	Is this gene located adjacent to genes of known function and in a region of the genome that shows high conservation of gene order?
	Synteny is observed as seen by the purple background, this region is highly conserved

The genes in Gorpy mostly have function calls in this regions
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	Is the proposed function found on the SEA-PHAGES approved function list?
	Yes

	Decision:
	helix-turn-helix DNA binding domain


 
 
 
MaterMagnus Gene 76
Monday, March 3, 2025
5:43 PM
 
	Phage Name
	MaterMagnus

	Gene #
	76

	Stop coordinate
	44162

	Direction
	Forward

	Gap (overlap) with previous gene
	4bp Overlap

	Selected start coordinate 
	43080

	Selected function
	DNA polymerase III sliding clamp (Beta)


 
Annotation Decision #1: Is this a gene? 
	Gathering evidence
	Explain your rationale 

	Was the gene called by an auto-annotation program? (Genemark, Glimmer) 
	Yes, both 

	Is there evidence for coding potential?
	Yes, GeneMark S and H show coding potential in the forward direction

GeneMarkS
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GeneMarkH
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	Is this gene present in other auto-annotated genomes?
	Yes it is conserved in Gorpy, Sakai, Faja, Hestia, Phrank, Raphaella, etc 

 

Phages DB: Gorpy

Gene #: 75

E-value: 0.0E0

%-identity: 100

Pham: 160319

	Does this gene violate any major guiding principles?
	No violations

· Reasonable length, 1083 bp
· Reasonable overlap (4 bp) 
· Surrounded by forward direction genes

	Decision: 
	Yes 


 
Annotation Decision #2: What is the best possible start site for this gene?
	Gathering evidence
	Explain your rationale

	What start site do Glimmer and GeneMark suggest?
	43080

	Does the start site have an associated Ribosome Binding Site with a high score?
	Final score: -2.485

Z score: 3.199

This is the best score

	Is the predicted start codon the longest ORF? If not, does the longest ORF result in excessive gene overlap (>30bp)?
	No, the predicted start codon does not have the longest ORF. The start site at position 42861 has an ORF of 1302 bp compared to the 1083 bp ORF at start site 43080, creating a 222 bp overlap with the previous gene. 

	Is this start site conserved in other phage genomes as indicated by Starterator? 
	Yes, conserved in the phage genomes (58.5% of genes in pham). It is at start 25 and called 98.4% of the time when present with start site at 43080 and stop site at 44162. It is conserved in phages such as Aikyam, Gorpy, and Sakai

	Is this start site conserved in other phage genomes as indicated by BlastP?
	Phages DB: Gorpy

Q1S1

E-value: 0.0E0

%-identity: 100

 

DNA master: Gorpy 

Q1S1

E-value: 0.0E0

%-identity: 100

	Decision:
	43080


 
Annotation Decision #3: What is the function of the putative protein?
	Gathering Evidence 
	Explain Your Rationale

	Does this protein align with a protein having a functional assignment in BlastP (phagesDB and/or GenBank) with an alignment of 10-4 or smaller with appropriate coverage? 
	Phages DB: Gorpy

Q1S1

E-value: 0.0E0

Function: DNA polymerase III sliding clamp beta

	Does this protein align with a protein having a functional assignment in the PDB or other database in HHPred with a probability of 90% or greater with appropriate coverage? 
	Best match: DNA polymerase III

Probability: 100

Score: 371.86

E value: 1e-51

Database: RCSB PDB
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PhagesDB: DNA polymerase III

 

NCBI:  DNA polymerase III

	Is this gene located adjacent to genes of known function and in a region of the genome that shows high conservation of gene order?
	Yes, there is synteny within the region of the conserved gene in phage Gorpy. The neighboring genes code for tail proteins, such as gene 74 and gene 76. Gene 75 in this phage (77 in MaterMagnus) codes for DNA polymerase III and makes sense according to synteny as neighboring genes code are involved in DNA synthesis.
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	Is the proposed function found on the SEA-PHAGES approved function list?
	Yes 

	Decision:
	DNA polymerase III sliding clamp (Beta)


 
 
 
MaterMagnus Gene 77
Monday, March 3, 2025
5:43 PM
 
	Phage Name
	MaterMagnus

	Gene #
	77

	Stop coordinate
	44440

	Direction
	Forward 

	Gap (overlap) with previous gene
	4bp overlap

	Selected start coordinate 
	44159

	Selected function
	NKF


 
Annotation Decision #1: Is this a gene? 
	Gathering evidence
	Explain your rationale 

	Was the gene called by an auto-annotation program? (Genemark, Glimmer) 
	Yes, both 

	Is there evidence for coding potential?
	Yes, GeneMark S and H show coding potential in the forward direction
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	Is this gene present in other auto-annotated genomes?
	Yes it is conserved in Sakai, Hestia, Gorpy, faja, Persistence, Isolde, Cookie Bear, ect 

 

Phages DB: Sakai

E-value: 5e-53

%-identity: 100

Gene #: 75

Pham: 6410

	Does this gene violate any major guiding principles?
	No violations

· Reasonable length, 282 bp
· Reasonable overlap (4 bp) 
· Surrounded by forward direction genes

	Decision: 
	Yes 


 
Annotation Decision #2: What is the best possible start site for this gene?
	Gathering evidence
	Explain your rationale

	What start site do Glimmer and GeneMark suggest?
	44159

	Does the start site have an associated Ribosome Binding Site with a high score?
	Total score: -4.679

Z-score: 1989

	Is the predicted start codon the longest ORF? If not, does the longest ORF result in excessive gene overlap (>30bp)?
	This is not the longest ORF, but the longest ORF creates excessive overlap (>200bp)

· 4 bp overlap preferred by ribosome
· Start codon GTG

	Is this start site conserved in other phage genomes as indicated by Starterator? 
	Yes this is the most annotated start, present in 89.5% of genes in the pham and called 100% of the time when present 

· Called by 8 manual annotations 
· Only 19 phages in the pham so data is not significant 

	Is this start site conserved in other phage genomes as indicated by BlastP?
	Phages DB: Sakai

Q1S1

E-value: 5e-53

%-identity: 100

 

DNA master: Hestia 

Q1S1

E-value: 0.0E0

%-identity: 100

	Decision:
	44159


 
Annotation Decision #3: What is the function of the putative protein?
	Gathering Evidence 
	Explain Your Rationale

	Does this protein align with a protein having a functional assignment in BlastP (phagesDB and/or GenBank) with an alignment of 10-4 or smaller with appropriate coverage? 
	Phages DB: Sakai

Q1S1

E-value: 5e-53

Function: unknown 

	Does this protein align with a protein having a functional assignment in the PDB or other database in HHPred with a probability of 90% or greater with appropriate coverage? 
	No quality match 

Best match: protein of unknown function 

Probability: 45%

E-value: 59

Database: pfam 
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	Is this gene located adjacent to genes of known function and in a region of the genome that shows high conservation of gene order?
	Synteny is observed because the genes are in the same order and the sequences are homologous, as seen by the purple background 

Does not give information about the function
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	Is the proposed function found on the SEA-PHAGES approved function list?
	NA

	Decision:
	NKF


 
 
 
MaterMagnus Gene 78
Monday, March 3, 2025
5:43 PM
	Phage Name
	MaterMagnus

	Gene #
	78

	Stop coordinate
	46008

	Direction
	Forward

	Gap (overlap) with previous gene
	4bp Overlap

	Selected start coordinate 
	44437

	Selected function
	DNA methyltransferase


 
Annotation Decision #1: Is this a gene? 
	Gathering evidence
	Explain your rationale 

	Was the gene called by an auto-annotation program? (Genemark, Glimmer) 
	Yes, both 

	Is there evidence for coding potential?
	Yes, GeneMark S and H show coding potential in the forward direction
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	Is this gene present in other auto-annotated genomes?
	Yes it is conserved in Gorpy, phrank, Auxilium, Isolde, Seahorse, etc

Phages DB: Phrank

Gene #: 83

E-value: 0.0E0

%-identity: 99

Pham: 774

	Does this gene violate any major guiding principles?
	No violations

· Reasonable length, 1572 bp
· Reasonable overlap (4 bp) 
· Surrounded by forward direction genes

	Decision: 
	Yes 


 
Annotation Decision #2: What is the best possible start site for this gene?
	Gathering evidence
	Explain your rationale

	What start site do Glimmer and GeneMark suggest?
	44437

	Does the start site have an associated Ribosome Binding Site with a high score?
	Final score: -2.361

Z score: 3.205

This is the best score

	Is the predicted start codon the longest ORF? If not, does the longest ORF result in excessive gene overlap (>30bp)?
	Yes, the predicted start codon has the longest ORF of 1572 bp. There is little overlap with the nearest downstream gene

	Is this start site conserved in other phage genomes as indicated by Starterator? 
	Yes, conserved in the phage genomes (63.0% of genes in pham). It is at start 84 and called 98.2% of the time when present with start site at 44437 and stop site at 46008. It is conserved in phages such as Aikyam, Gorpy, and Sakai

	Is this start site conserved in other phage genomes as indicated by BlastP?
	 

	Is this start site conserved in other phage genomes as indicated by BlastP?
	Phages DB: Phrank

Q1S1

E-value: 0.0E0

%-identity: 99

 

DNA Master: Phrank

Q1S1

E value = 0.0E0

% Identity = 99.62%

	Decision:
	44437


 
Annotation Decision #3: What is the function of the putative protein?
	Gathering Evidence 
	Explain Your Rationale

	Does this protein align with a protein having a functional assignment in BlastP (phagesDB and/or GenBank) with an alignment of 10-4 or smaller with appropriate coverage? 
	Phages DB: Phrank

Q1S1

E-value: 0.0E0

Function: DNA methyltransferase

	Does this protein align with a protein having a functional assignment in the PDB or other database in HHPred with a probability of 90% or greater with appropriate coverage? 
	Best match: DNA methyltransferase

Probability: 100

Score: 345.71

E value: 7.2e-35

Database: RCSB PDB
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PhagesDB: DNA methyltransferase

 

NCBI:  DNA methyltransferase

	Is this gene located adjacent to genes of known function and in a region of the genome that shows high conservation of gene order?
	Yes, there is synteny within the region of the conserved gene in phage Gorpy. The neighboring genes code for tail proteins, such as gene 76 and gene 78. Gene 77 in this phage (79 in MaterMagnus) codes for DNA methyltransferase and makes sense according to synteny as neighboring genes code are involved in DNA synthesis.
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	Is the proposed function found on the SEA-PHAGES approved function list?
	Yes

	Decision:
	DNA methyltransferase


 
 
 
MaterMagnus Gene 79
Monday, March 3, 2025
5:43 PM
 
	Phage Name
	MaterMagnus

	Gene #
	79

	Stop coordinate
	46460

	Direction
	Forward 

	Gap (overlap) with previous gene
	17bp Gap

	Selected start coordinate 
	46026

	Selected function
	NKF


 
Annotation Decision #1: Is this a gene? 
	Gathering evidence
	Explain your rationale 

	Was the gene called by an auto-annotation program? (Genemark, Glimmer) 
	Yes, both 

	Is there evidence for coding potential?
	Yes, GeneMark S and H show coding potential in the forward direction
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	Is this gene present in other auto-annotated genomes?
	Yes it is present in Phrank, Isolde, Auxilium, Seahorse, Raphaella, Billy, Sakai, etc 

 

Phages DB: Raphaella

E-value: 4e-80

%-identity: 100

Gene #: 81 (in Raphaella)

Pham: 2469

	Does this gene violate any major guiding principles?
	No violations

· Reasonable length, 435 bp
· Reasonable gap (18 bp)
· Surrounded by forward direction genes

	Decision: 
	Yes 


 
Annotation Decision #2: What is the best possible start site for this gene?
	Gathering evidence
	Explain your rationale

	What start site do Glimmer and GeneMark suggest?
	46026

	Does the start site have an associated Ribosome Binding Site with a high score?
	Total score: -2.481

Z-score: 3.298

	Is the predicted start codon the longest ORF? If not, does the longest ORF result in excessive gene overlap (>30bp)?
	No the longest ORF starts at 45948 but this creates excessive overlap (50 bp)

The best start is at 46026

· Start codon ATG 
· Best score 

	Is this start site conserved in other phage genomes as indicated by Starterator? 
	Yes this is the most annotated start, present in 62.3% of genes in the pham and called 100% of the time when present 

· Called by 19 manual annotations 

	Is this start site conserved in other phage genomes as indicated by BlastP?
	Phages DB: Raphaella

Q1S1

E-value: 4e-80

%-identity: 100

 

DNA Master: Raphaella

Q1S1

E-value: 0.0E0

%-identity: 100

	Decision:
	46026


 
Annotation Decision #3: What is the function of the putative protein?
	Gathering Evidence
	Explain Your Rationale

	Does this protein align with a protein having a function assignment in BlastP (phagesDB and/or GenBank) with an alignment e-value of 10-4 or smaller with appropriate coverage?
	DNA Master: EvePickles (80): (Q:S)= (1-144:1-144), e-value= 0.

PhagesDB: EvePickles_80 or Raphaella_81: (Q:S)= (1-144:1-144), e-value= 4e-80. 

NCBI: EvePickles (80): (Q:S)= (1-144:1-144), e-value= 3e-99.

Both EvePickles and Raphaella are labelled as 'function unknown' or 'hypothetical protein', and in PhagesDB (and Phamerator) it shows that most other genes in this pham and in blast are also NKF, with a few being labelled as 'DNA binding protein'. However, in DNA Master and NCBI it shows that many of the proteins are instead labelled as 'replication initiation protein'.

	Does this protein align with a protein having a functional assignment in the PDB or other database in HHPred with a probability of 90% or greater with appropriate coverage?
	The top HHPred hit is to PF09681.15 (probability: 98.57%, e-value: 6.7e-6, (Q:S): (11-92:1-101)), corresponding to a Phage_rep_org_N domain (N-terminal phage replisome organiser) from a family of phage proteins that can act as origins for phage replication.

Another top hits is 4PT7_C in PDB (probability: 90.66%, e-value: 6.8, (Q:S): (1-79:6-101)), a 'Replication initiator A family protein', with a RepA_N domain from aa 2-133. There was also a hit to PF06970.16, which corresponds to this RepA_N (replication initiator protein A, N-terminus) domain (probability: 86.15%, e-value: 3.7, (Q:S): (9-52:1-44)). In both cases there was incomplete alignment between the MM gene and this RepA domain, where the end of the domain was excluded, and both had quite bad e-values, so I am not very confident in this match. There were also no NCBI CDD hits to help confirm. 

	Is this gene located adjacent to genes of known function and in a region of the genome that shows high conservation of gene order?
	As seen in Phamerator, in the annotated AY phages, the location of this gene is fairly well conserved, usually 1-2 genes after the DNA methyltransferase (79 in MM). After this gene, until the end of the genome, there is much higher gene variability between the different AY phages.

	Is the proposed function found on the SEA-PHAGES approved function list?
	In the list, there is the function 'RepA-like replication initiator', but not 'replication initiation (or initiator) protein'. 

	Decision:
	NKF (or hypothetical protein) 
Most of the top HHPred hits were to 'replication initiator' proteins, and many of the blast hits in NCBI and DNA Master seemed to agree with this, however PhagesDB and Phamerator left those genes as NKF instead. Also, in the SEA-PHAGES list there is only the functional call of 'RepA-like replication initiator', and while there were HHPred matches to RepA, these had only partial alignment to the N-terminal domain, and had very bad e-values, so I do not feel very confident making that call (may need to ask advice here). I am also not sure why some of the other AY phages chose to label it as a DNA binding protein, since I did not find much evidence for that label. However since most of the genes in this pham (in PhagesDB) were left as NKF, I feel okay doing the same.


 
 
 
MaterMagnus Gene 80
Monday, March 3, 2025
10:24 PM
 
	Phage Name
	MaterMagnus

	Gene #
	80

	Stop coordinate
	47062

	Direction
	Forward

	Gap (overlap) with previous gene
	233bp Gap

	Selected start coordinate 
	46694

	Selected function
	NKF 


 
Annotation Decision #1: Is this a gene? 
	Gathering evidence
	Explain your rationale 

	Was the gene called by an auto-annotation program? (Genemark, Glimmer) 
	Yes, both 

	Is there evidence for coding potential?
	Yes, GeneMark S and H show coding potential in the forward direction

GeneMarkS
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GeneMarkH
[image: image326.png]




	Is this gene present in other auto-annotated genomes?
	Yes it is conserved in Gorpy, Billy, Hestia, Seahorse, Rad Fad, raphaella, Midnight rain, etc 

 

Phage name: Billy

Gene #: 82

E-value: 1e-70

%-identity: 98

Pham: 174966

	Does this gene violate any major guiding principles?
	Kind of a long gap between previous genes, but not really enough space to add a gene in between 

Otherwise no violations 

· Acceptable length 
· Surrounded by other forward genes 

	Decision: 
	Yes 


 
Annotation Decision #2: What is the best possible start site for this gene?
	Gathering evidence
	Explain your rationale

	What start site do Glimmer and GeneMark suggest?
	46694

	Does the start site have an associated Ribosome Binding Site with a high score?
	Final score: -2.929

Z score: 3.000

This is the best score

	Is the predicted start codon the longest ORF? If not, does the longest ORF result in excessive gene overlap (>30bp)?
	Yes, the predicted start codon has the longest ORF of 369 bp. There is no overlap with the nearest downstream gene

	Is this start site conserved in other phage genomes as indicated by Starterator? 
	Yes, conserved in the phage genomes (83.3% of genes in pham). It is at start 6 and called 100% of the time when present with start site at 46694 and stop site at 47062. It is conserved in phages such as Aikyam, Gorpy, and Sakai

	Is this start site conserved in other phage genomes as indicated by BlastP?
	Phage name: Billy

Q1S1

E-value: 1e-70

%-identity: 98

 

DNA Master:  Billy

Q1S1

E value = 0.0E0

% Identity = 98.36%

	Decision:
	46694


 
Annotation Decision #3: What is the function of the putative protein?
	Gathering Evidence 
	Explain Your Rationale

	Does this protein align with a protein having a functional assignment in BlastP (phagesDB and/or GenBank) with an alignment of 10-4 or smaller with appropriate coverage? 
	Phage name: Billy

Q1S1

E-value: 1e-70

Function: unknown 

	Does this protein align with a protein having a functional assignment in the PDB or other database in HHPred with a probability of 90% or greater with appropriate coverage? 
	No Quality Match

Best match: replisome organizer

Probability: 46.77

Score: 20.89

E value: 130

Database: RCSB PDB
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PhagesDB: function unknown

NCBI: function unknown

	Is this gene located adjacent to genes of known function and in a region of the genome that shows high conservation of gene order?
	There is synteny for this gene and although the function of neighboring genes remain unknown, the function of gene 81 is conserved across phage genomes and found in the purple region. 
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	Is the proposed function found on the SEA-PHAGES approved function list?
	NA

	DECISION
	NKF


 
 
 
MaterMagnus Gene 81
Monday, March 3, 2025
10:24 PM
 
	Phage Name
	MaterMagnus

	Gene #
	81

	Stop coordinate
	47574

	Direction
	Forward 

	Gap (overlap) with previous gene
	4bp Overlap 

	Selected start coordinate 
	47059

	Selected function
	HNH endonuclease


 
Annotation Decision #1: Is this a gene? 
	Gathering evidence
	Explain your rationale 

	Was the gene called by an auto-annotation program? (Genemark, Glimmer) 
	Yes, both 

	Is there evidence for coding potential?
	Yes, GeneMark S and H show coding potential in the forward direction
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	Is this gene present in other auto-annotated genomes?
	Yes it is present in Hestia, Billy, Phrank, Midnigth Rain, persistence, Faja, Rad Fad, etc 

 

Phages DB: Hestia

E-value: 2e-99

%-identity: 100

Gene #: 76 (in hestia)

Pham: 217764

· Same pham (same gene) as gene 56 and 91 in MM --> duplication?

	Does this gene violate any major guiding principles?
	No violations

· Reasonable length, 516 bp
· Reasonable overlap (4 bp) 
· Surrounded by forward direction genes

	Decision: 
	Yes 


 
Annotation Decision #2: What is the best possible start site for this gene?
	Gathering evidence
	Explain your rationale

	What start site do Glimmer and GeneMark suggest?
	47059

	Does the start site have an associated Ribosome Binding Site with a high score?
	Total score: -5.412

Z-score: 1.636

	Is the predicted start codon the longest ORF? If not, does the longest ORF result in excessive gene overlap (>30bp)?
	There are two longer ORFs starting at 46675 and 46753, but these create excessive overlap with the previous genes 

 

The start at 47059 is the best 

· 4 bp overlap preferred by the ribosome 
· ATG start codon 

	Is this start site conserved in other phage genomes as indicated by Starterator? 
	This start is present in 6% of genes in the pham and called 85.7% of the time when present

· 2 manual annotations 
· MM_82 does not have the most annotated start

	Is this start site conserved in other phage genomes as indicated by BlastP?
	Phages DB: Hestia

Q1S1

E-value: 2e-99

%-identity: 100

 

DNA master: Hestia 

Q1S1

E-value: 0.0E0

%-identity: 100

	Decision:
	47059


 
Annotation Decision #3: What is the function of the putative protein?
	Gathering Evidence 
	Explain Your Rationale

	Does this protein align with a protein having a functional assignment in BlastP (phagesDB and/or GenBank) with an alignment of 10-4 or smaller with appropriate coverage? 
	Phages DB: Hestia

Q1S1

E-value: 2e-99

Function: HNH endonuclease 

	Does this protein align with a protein having a functional assignment in the PDB or other database in HHPred with a probability of 90% or greater with appropriate coverage? 
	Best match: HNH homing endonuclease

Probability: 99.17

E-value: 6.3e-10

Database: PDB
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	Is this gene located adjacent to genes of known function and in a region of the genome that shows high conservation of gene order?
	There is some synteny because there are genes in the same order between the two phages, but since it is near the end of the genome, the sequences are very variable and seen by the various colors indicating low homology

However the region is homologous where the gene is

Top: Hestia (gene 76) 

Bottom: MM (gene 82)
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	Is the proposed function found on the SEA-PHAGES approved function list?
	Yes 

	Decision:
	HNH endonuclease


 
 
 
MaterMagnus Gene 82
Monday, March 3, 2025
10:24 PM
 
	Phage Name
	MaterMagnus

	Gene #
	82

	Stop coordinate
	48128

	Direction
	Forward

	Gap (overlap) with previous gene
	4bp Overlap

	Selected start coordinate 
	47571

	Selected function
	NKF


 
Annotation Decision #1: Is this a gene? 
	Gathering evidence
	Explain your rationale 

	Was the gene called by an auto-annotation program? (Genemark, Glimmer) 
	Yes, both 

	Is there evidence for coding potential?
	Yes, GeneMark S and H show coding potential in the forward direction

GeneMarkS
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GeneMarkH
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	Is this gene present in other auto-annotated genomes?
	Yes it is conserved in Hestia (no others in the pham) 

 

Phages DB Hestia

Gene #: 77

E-value: e-105

%-identity: 100

Pham: 211880

	Does this gene violate any major guiding principles?
	No violations

· Reasonable length, 558 bp
· Reasonable overlap (4 bp) 
· Surrounded by forward direction genes

	Decision: 
	Yes 


 
Annotation Decision #2: What is the best possible start site for this gene?
	Gathering evidence
	Explain your rationale

	What start site do Glimmer and GeneMark suggest?
	47571

	Does the start site have an associated Ribosome Binding Site with a high score?
	Final score: -2.767

Z score: 3.031

This is the best score

	Is the predicted start codon the longest ORF? If not, does the longest ORF result in excessive gene overlap (>30bp)?
	No, the predicted start codon does not have the longest ORF. The start site at position 47391 has an ORF of 738 bp compared to the 558 bp ORF at start site 47571, creating a 183 bp overlap with the previous gene. 

Best start is at 47571, start codon GTG

· 4 bp overlap preferred by ribosome

	Is this start site conserved in other phage genomes as indicated by Starterator? 
	Yes, conserved in the phage genomes (100% of genes in pham). It is at start 2 and called 100% of the time when present with start site at 46694 and stop site at 47062. It is conserved in phages such as Aikyam and Hestia

· Small pham makes this data insignificant 

	Is this start site conserved in other phage genomes as indicated by BlastP?
	Phages DB Hestia

Gene #: 77

E-value: e-105

%-identity: 100

 

DNA Master: conserved in Hestia

Q1S1

E value = 0.0E0

% Identity = 100%

	Decision:
	47571


 
Annotation Decision #3: What is the function of the putative protein?
	Gathering Evidence 
	Explain Your Rationale

	Does this protein align with a protein having a functional assignment in BlastP (phagesDB and/or GenBank) with an alignment of 10-4 or smaller with appropriate coverage? 
	Phages DB Hestia

Gene #: 77

E-value: e-105

Function: unknown

	Does this protein align with a protein having a functional assignment in the PDB or other database in HHPred with a probability of 90% or greater with appropriate coverage? 
	No Quality Match

Best match: replication protein

Probability: 86.25

Score: 35.14

E value: 2.8

Database: RCSB PDB
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PhagesDB: function unknown

NCBI: function unknown

	Is this gene located adjacent to genes of known function and in a region of the genome that shows high conservation of gene order?
	There is synteny for this gene and although the function of neighboring genes remain unknown, the function of gene 83 is conserved across phage genomes and found in the purple region. 
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	Is the proposed function found on the SEA-PHAGES approved function list?
	NA

	Decision:
	NKF


 
 
 
MaterMagnus Gene 83
Monday, March 3, 2025
10:24 PM
 
	Phage Name
	MaterMagnus

	Gene #
	83

	Stop coordinate
	48532

	Direction
	Forward 

	Gap (overlap) with previous gene
	4 bp overlap

	Selected start coordinate 
	48125 

	Selected function
	MazG-like nucleotide pyrophosphohydrolase


 
Annotation Decision #1: Is this a gene? 
	Gathering evidence
	Explain your rationale 

	Was the gene called by an auto-annotation program? (Genemark, Glimmer) 
	Yes, both 

	Is there evidence for coding potential?
	Yes, GeneMark S and H show coding potential in the forward direction
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	Is this gene present in other auto-annotated genomes?
	Yes it is present in faja, Isolde, Auxilium, seahorse

 

Phages DB: Faja 

E-value: 4e-60

%-identity: 86%

Gene #: 86 (in faja)

Pham:  217625

	Does this gene violate any major guiding principles?
	No violations

· Reasonable length, 408 bp
· Reasonable overlap (4 bp) 
· Surrounded by forward direction genes

	Decision: 
	Yes


 
Annotation Decision #2: What is the best possible start site for this gene?
	Gathering evidence
	Explain your rationale

	What start site do Glimmer and GeneMark suggest?
	48125 

	Does the start site have an associated Ribosome Binding Site with a high score?
	Total score: -3.201

Z-score: 2.737

	Is the predicted start codon the longest ORF? If not, does the longest ORF result in excessive gene overlap (>30bp)?
	There is a linger ORF starting at 48080 but this creates excessive overlap (49 bp)

The best start is at 48125

· 4 bp overlap preferred by ribosome
· ATG start codon

	Is this start site conserved in other phage genomes as indicated by Starterator? 
	Yes this start site is present in 19.1% of genes in the pham and called 87% of the time when present 

· 19 manual annotations
· MM does not have the most annotated start

	Is this start site conserved in other phage genomes as indicated by BlastP?
	Phages DB: Faja 

Q1S1

E-value: 4e-60

%-identity: 86%

 

DNA master: Faja 

Q1S1

E-value: 0.0e0

%-identity: 86%

	Decision:
	48125


 
Annotation Decision #3: What is the function of the putative protein?
	Gathering Evidence 
	Explain Your Rationale

	Does this protein align with a protein having a functional assignment in BlastP (phagesDB and/or GenBank) with an alignment of 10-4 or smaller with appropriate coverage? 
	Phages DB: Faja 

Q1S1

E-value: 4e-60

Function: pyrophosphatase/ MazG-like nucleotide pyrophosphohydrolase

	Does this protein align with a protein having a functional assignment in the PDB or other database in HHPred with a probability of 90% or greater with appropriate coverage? 
	Best match: Nucleoside Triphosphate Pyrophosphohydrolase (EC 3.6.1.8) MazG-like domain found in a group of uncharacter

Probability: 99.24

E-value: 3.7e-10

Database: NCBI conserved protein domain family
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	Is this gene located adjacent to genes of known function and in a region of the genome that shows high conservation of gene order?
	Synteny is partially observed, there is homology in the region of the gene but the surrounding genes are not conserved 

Top: MM (gene 84)

Bottom: Faja (gene 86)
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	Is the proposed function found on the SEA-PHAGES approved function list?
	Yes

	Decision:
	MazG-like nucleotide pyrophosphohydrolase


 
 
 
MaterMagnus Gene 84
Monday, March 3, 2025
10:24 PM
 
	Phage Name
	MaterMagnus

	Gene #
	84

	Stop coordinate
	49020

	Direction
	Forward

	Gap (overlap) with previous gene
	1 bp overlap

	Selected start coordinate 
	48532

	Selected function
	HNH endonuclease


 
Annotation Decision #1: Is this a gene? 
	Gathering evidence
	Explain your rationale 

	Was the gene called by an auto-annotation program? (Genemark, Glimmer) 
	Yes, both 

	Is there evidence for coding potential?
	Yes, GeneMark S and H show coding potential in the forward direction

GeneMarkS
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GeneMarkH
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	Is this gene present in other auto-annotated genomes?
	Yes it is conserved in Eve Pickles (no other phages in the pham but it is the same gene at MM91)

 

Phage name: EvePickles

Gene #: 63

E-value: 0.001 

%-identity: 35%

Pham: 219543

	Does this gene violate any major guiding principles?
	No violations

· Reasonable length, 489 bp
· Reasonable overlap (1 bp) 
· Surrounded by forward direction genes

	Decision: 
	Yes 


 
Annotation Decision #2: What is the best possible start site for this gene?
	Gathering evidence
	Explain your rationale

	What start site do Glimmer and GeneMark suggest?
	Glimmer: 48532

GeneMark: 48547

	Does the start site have an associated Ribosome Binding Site with a high score?
	48532 start site 

Final score: -4.820

Z score: 2.086

This is the best score

 

48547 start site

Final score: -6.310

Z score: 1.323

	Is the predicted start codon the longest ORF? If not, does the longest ORF result in excessive gene overlap (>30bp)?
	No, the predicted start codon does not have the longest ORF. The start site at position 48427 has an ORF of 594 bp compared to the 489 bp ORF at start site 48532, creating a 105 bp overlap with the previous gene. 

	Is this start site conserved in other phage genomes as indicated by Starterator? 
	Yes, conserved in the phage genomes (1.7% of genes in pham). It is at start 2 and called 100% of the time when present with start site at 48532 and stop site at 49020. It is conserved in phages such as BruhMoment

	Is this start site conserved in other phage genomes as indicated by BlastP?
	Phage name: EvePickles

Q63S68

E-value: 0.001 

%-identity: 35%

 

 

DNAMaster: BruhMoment (different pham)

Q1S1

E value = 2.6E-41

% Identity = 52.83%

	Decision:
	48532


 
Annotation Decision #3: What is the function of the putative protein?
	Gathering Evidence 
	Explain Your Rationale

	Does this protein align with a protein having a functional assignment in BlastP (phagesDB and/or GenBank) with an alignment of 10-4 or smaller with appropriate coverage? 
	DNAMaster: BruhMoment (different pham)

Q1S1

E value = 2.6E-41

Function: HNH endonuclease

	Does this protein align with a protein having a functional assignment in the PDB or other database in HHPred with a probability of 90% or greater with appropriate coverage? 
	Best match: HNH endonuclease

Probability: 98.95

Score: 71.55

E value: 3.3e-9

Database: RCSB PDB
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PhagesDB: HNH endonuclease

 

NCBI: HNH endonuclease

	Is this gene located adjacent to genes of known function and in a region of the genome that shows high conservation of gene order?
	No synteny observed 

The only homologous gene is gene 85 (MM) and gene 63 (Eve Pickles), but the rest of the region is not conserved. This gene is also not present in most other phages. 

This makes sense because the end of the genome is highly variable 
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	Is the proposed function found on the SEA-PHAGES approved function list?
	yes

	Decision:
	HNH endonuclease


 
 
 
MaterMagnus Gene 85
Monday, March 3, 2025
10:24 PM
 
	Phage Name
	MaterMagnus

	Gene #
	85

	Stop coordinate
	49443

	Direction
	Forward

	Gap (overlap) with previous gene
	0 bp 

	Selected start coordinate 
	49021

	Selected function
	RusA-like resolvase


 
Annotation Decision #1: Is this a gene? 
	Gathering evidence
	Explain your rationale 

	Was the gene called by an auto-annotation program? (Genemark, Glimmer) 
	Yes, both 

	Is there evidence for coding potential?
	Yes, GeneMark S and H show coding potential in the forward direction
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Appears to be merged with gene 85
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	Is this gene present in other auto-annotated genomes?
	Yes it is conserved in Rad Fad, Eve pickles, Raphaella, Midnight rain, Seahorse, Richie, Billy, etc 

 

Phages DB: Midnight rain 

E-value: 1e-71

%-identity: 95

Gene #: 92

Pham: 217529
 

	Does this gene violate any major guiding principles?
	No violations

· Reasonable length, 423 bp
· Reasonable overlap (4 bp) 
· Surrounded by forward direction genes

	Decision: 
	Yes 


 
Annotation Decision #2: What is the best possible start site for this gene?
	Gathering evidence
	Explain your rationale

	What start site do Glimmer and GeneMark suggest?
	49021 

	Does the start site have an associated Ribosome Binding Site with a high score?
	Start at 49021

Total score: -4.839

Z-score: 1.979

 

	Is the predicted start codon the longest ORF? If not, does the longest ORF result in excessive gene overlap (>30bp)?
	The start at 49021 makes the longest ORF 

· No gap or overlap (previous gene ends at 49020) 
· ATG start codon 

	Is this start site conserved in other phage genomes as indicated by Starterator? 
	The start at 49021 is present in 10% of genes in the pham and called 97% of the time when present 

· 17 manual annotations
· Called by Auxilium, Bench Scrapper, Billy, Midnight rain, phrank, Sakai, etc 
· MM does not have the most annotated start 

	Is this start site conserved in other phage genomes as indicated by BlastP?
	Phages DB: Midnight rain 

Q3S4

E-value: 1e-71

%-identity: 95

 

DNA Master: Midnight rain 

Q3S4

E-value: 0.0E0

%-identity: 95%

 

This doesn’t really make sense because almost all of the DNA master and phages DB BLAST hits are Q3S4, but according to Starterator, they are using the same start as MM. MM also has a start at 49030, but this has a poor score and is not annotated by any of these Q3S4 phages 

	Decision:
	49021


 
Annotation Decision #3: What is the function of the putative protein?
	Gathering Evidence 
	Explain Your Rationale

	Does this protein align with a protein having a functional assignment in BlastP (phagesDB and/or GenBank) with an alignment of 10-4 or smaller with appropriate coverage? 
	Phages DB: Midnight rain 

Q3S4

E-value: 1e-71

Function: RusA like resolvase

	Does this protein align with a protein having a functional assignment in the PDB or other database in HHPred with a probability of 90% or greater with appropriate coverage? 
	Best match: RusA; endodeoxyribonuclease RusA

Probability: 99.54% 

E-value: 6.73-13

Database: Pfam
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	Is this gene located adjacent to genes of known function and in a region of the genome that shows high conservation of gene order?
	NO synteny observed

The only homologous gene is gene 86 (MM) and gene 92 (Midnight Rain), but the rest of the region is not conserved 

This makes sense because the end of the genome is highly variable 

Top: Mater Magnus 

Bottom: Midnight Rain - RusA like resolvase
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	Is the proposed function found on the SEA-PHAGES approved function list?
	Yes

	Decision:
	RusA-like resolvase


 
 
 
MaterMagnus Gene 86
Monday, March 3, 2025
10:24 PM
	Phage Name
	MaterMagnus

	Gene #
	86

	Stop coordinate
	49964

	Direction
	Forward

	Gap (overlap) with previous gene
	4bp Overlap

	Selected start coordinate 
	49440

	Selected function
	NKF


 
Annotation Decision #1: Is this a gene? 
	Gathering evidence
	Explain your rationale 

	Was the gene called by an auto-annotation program? (Genemark, Glimmer) 
	Yes, both 

	Is there evidence for coding potential?
	Yes, GeneMark S and H show coding potential in the forward direction

GeneMarkS
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GeneMarkH
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	Is this gene present in other auto-annotated genomes?
	Not conserved in any phages in the AY pham, both phages with this gene (Raqqa, Khung) are drafts 

 

Phages DB: Raqqa

Gene #: 92

E-value: 5e-75

%-identity: 71%

Pham: 134807

 

	Does this gene violate any major guiding principles?
	No violations

· Reasonable length, 525 bp
· Reasonable overlap (4 bp) 
· Surrounded by forward direction genes

	Decision: 
	Yes 


 
Annotation Decision #2: What is the best possible start site for this gene?
	Gathering evidence
	Explain your rationale

	What start site do Glimmer and GeneMark suggest?
	49440

	Does the start site have an associated Ribosome Binding Site with a high score?
	Final score: -2.414

Z score: 3.199

This is the best score

	Is the predicted start codon the longest ORF? If not, does the longest ORF result in excessive gene overlap (>30bp)?
	Yes, the predicted start codon has the longest ORF of 525 bp. There is no significant overlap with the nearest downstream gene

· 4 bp overlap preferred by ribosome 
· Start codon is ATG

	Is this start site conserved in other phage genomes as indicated by Starterator? 
	Yes, conserved in the phage genomes (100% of genes in pham). It is at start 1 and called 100% of the time when present with start site at 49440 and stop site at 49964. It is conserved in phages such as Raqqa

 

Data is not significant because there are only 3 members of the pham and all are drafts 

	Is this start site conserved in other phage genomes as indicated by BlastP?
	Phages DB: Raqqa

Q1S1 --> but it’s a draft 
E-value: 5e-75

%-identity: 71%

	Decision 
	49440


 
Annotation Decision #3: What is the function of the putative protein?
	Gathering Evidence 
	Explain Your Rationale

	Does this protein align with a protein having a functional assignment in BlastP (phagesDB and/or GenBank) with an alignment of 10-4 or smaller with appropriate coverage? 
	Phages DB: Raqqa

Q1S1 --> but it’s a draft 
E-value: 5e-75

Function: unknown 

	Does this protein align with a protein having a functional assignment in the PDB or other database in HHPred with a probability of 90% or greater with appropriate coverage? 
	No Quality Match

Best match: unknown function

Probability: 28.11

Score: 25.48

E value: 150

Database: RCSB PDB
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PhagesDB: function unknown

 

NCBI: hypothetical protein

	Is this gene located adjacent to genes of known function and in a region of the genome that shows high conservation of gene order?
	No synteny observed - this is expected at the end of the genome because its usually highly variabl. Gene 92 in MM corresponds to gene 87 in Raqqa.
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	Is the proposed function found on the SEA-PHAGES approved function list?
	NA

	DECISION
	NKF


 
 
 
MaterMagnus Gene 87
Monday, March 3, 2025
10:25 PM
 
	Phage Name
	MaterMagnus

	Gene #
	87

	Stop coordinate
	50188

	Direction
	Forward

	Gap (overlap) with previous gene
	4bp Overlap

	Selected start coordinate 
	49961

	Selected function
	NKF


 
Annotation Decision #1: Is this a gene? 
	Gathering evidence
	Explain your rationale 

	Was the gene called by an auto-annotation program? (Genemark, Glimmer) 
	Yes, both 

	Is there evidence for coding potential?
	Yes, GeneMark S and H show coding potential in the forward direction
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	Is this gene present in other auto-annotated genomes?
	Yes it is present in Auxilium, Faja, Midnight rain, seahorse, etc 

 

Phages DB: Auxilium

E-value: 7e-34

%-identity: 92

Gene #: 87

Pham: 217818

	Does this gene violate any major guiding principles?
	· No violations

· Reasonable length, 288bp
· Reasonable overlap (4 bp) 
· Surrounded by forward direction genes

	Decision: 
	Yes


 
Annotation Decision #2: What is the best possible start site for this gene?
	Gathering evidence
	Explain your rationale

	What start site do Glimmer and GeneMark suggest?
	49961 

	Does the start site have an associated Ribosome Binding Site with a high score?
	Total score: -4.802

Z-score: 2.183

	Is the predicted start codon the longest ORF? If not, does the longest ORF result in excessive gene overlap (>30bp)?
	Yes the start at 49961 is the longest ORF, 288bp 

· 4 bp overlap is preferred by the ribosome 
· GTG start codon 

	Is this start site conserved in other phage genomes as indicated by Starterator? 
	Yes this start is present in 47.4% of phages in the pham and called 100% of the time when present 

· Most annotated start 
· 26 manual annotations

	Is this start site conserved in other phage genomes as indicated by BlastP?
	Phages DB: Auxilium

Q1S1

E-value: 7e-34

%-identity: 92

 

DNA Master: 

Q1S1

E-value: 4.1e-42

%-identity: 92

	Decision:
	49961 


 
Annotation Decision #3: What is the function of the putative protein?
	Gathering Evidence 
	Explain Your Rationale

	Does this protein align with a protein having a functional assignment in BlastP (phagesDB and/or GenBank) with an alignment of 10-4 or smaller with appropriate coverage? 
	Phages DB: Auxilium

Q1S1

E-value: 7e-34

Function: hypothetical protein

	Does this protein align with a protein having a functional assignment in the PDB or other database in HHPred with a probability of 90% or greater with appropriate coverage? 
	No quality match

Best match: uncharacterized protein 

Probability: 76.79%

E-value: 35

Database: SCOPe
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	Is this gene located adjacent to genes of known function and in a region of the genome that shows high conservation of gene order?
	No synteny observed - this is expected at the end of the genome because its usually highly variable 

Top: auxilium, gene 87 

Bottom: MM, gene 88 
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	Is the proposed function found on the SEA-PHAGES approved function list?
	NA

	Decision:
	NKF


 
 
 
MaterMagnus Gene 88
Monday, March 3, 2025
10:25 PM
	Phage Name
	MaterMagnus

	Gene #
	88

	Stop coordinate
	50391

	Direction
	Forward

	Gap (overlap) with previous gene
	66bp Gap

	Selected start coordinate 
	50185

	Selected function
	NKF


 
Annotation Decision #1: Is this a gene? 
	Gathering evidence
	Explain your rationale 

	Was the gene called by an auto-annotation program? (Genemark, Glimmer) 
	Yes, both 

	Is there evidence for coding potential?
	Yes, GeneMark S and H show coding potential in the forward direction

GeneMarkS
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GeneMarkH
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	Is this gene present in other auto-annotated genomes?
	Yes it is conserved in Auxilium and Phrank. These are the only phages in the pham that have this gene

 

Phages DB Auxilium

Gene #: 83

E-value: 1e-16

%-identity: 57

Pham: 216877

	Does this gene violate any major guiding principles?
	No violations

· Reasonable length, 207 bp
· Reasonable overlap (4 bp) 
· Surrounded by forward direction genes

	Decision: 
	Yes 


 
Annotation Decision #2: What is the best possible start site for this gene?
	Gathering evidence
	Explain your rationale

	What start site do Glimmer and GeneMark suggest?
	50185

	Does the start site have an associated Ribosome Binding Site with a high score?
	Final score: -4.630

Z score: 2.143

This is the best score

	Is the predicted start codon the longest ORF? If not, does the longest ORF result in excessive gene overlap (>30bp)?
	Yes, the predicted start codon has the longest ORF of 307 bp. There is no significant overlap with the nearest downstream gene

	Is this start site conserved in other phage genomes as indicated by Starterator? 
	Yes, conserved in the phage genomes (100% of genes in pham). It is at start 6 and called 100% of the time when present with start site at 50185 and stop site at 50391. It is conserved in phages such as Auxilium

· However only 7 phages in the pham and 3 are drafts so data is insignificant 

	Is this start site conserved in other phage genomes as indicated by BlastP?
	PhagesDB:  Auxilium

Q1S1

E value = 1e-16

% Identity = 57%

 

DNA Master: Auxilum

Q1S1

E-value: 1.3e-18

%-identity: 57

	Decision:
	50185


 
Annotation Decision #3: What is the function of the putative protein?
	Gathering Evidence 
	Explain Your Rationale

	Does this protein align with a protein having a functional assignment in BlastP (phagesDB and/or GenBank) with an alignment of 10-4 or smaller with appropriate coverage? 
	PhagesDB:  Auxilium

Q1S1

E value = 1e-16

Function: unknown 

	Does this protein align with a protein having a functional assignment in the PDB or other database in HHPred with a probability of 90% or greater with appropriate coverage? 
	Best match: No Quality Match

Probability: 66.2

Score: 23.69

E value: 28

Database: RCSB PDB

Codes for: function unknown
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PhagesDB: function unknown

 

NCBI: hypothetical protein

	Is this gene located adjacent to genes of known function and in a region of the genome that shows high conservation of gene order?
	 No synteny observed - this is expected at the end of the genome because its usually highly variable Gene 83 in Auxilium corresponds to gene 89 in MM
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	Is the proposed function found on the SEA-PHAGES approved function list?
	NA

	Decision:
	NKF


 
 
 
MaterMagnus Gene 89
Monday, March 3, 2025
10:25 PM
 
	Phage Name
	MaterMagnus

	Gene #
	89

	Stop coordinate
	51137

	Direction
	Forward

	Gap (overlap) with previous gene
	4 bp overlap 

	Selected start coordinate 
	50388

	Selected function
	Helix-turn-helix DNA binding domain


 
Annotation Decision #1: Is this a gene? 
	Gathering evidence
	Explain your rationale 

	Was the gene called by an auto-annotation program? (Genemark, Glimmer) 
	Yes, both 

	Is there evidence for coding potential?
	Yes, GeneMark S and H show  coding potential in the forward direction
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	Is this gene present in other auto-annotated genomes?
	Yes it is present in Hestia 

 

Phages DB: Hestia 

E-value:  e-135

%-identity: 90

Gene #: 85

Pham: 194176

	Does this gene violate any major guiding principles?
	No violations

· Reasonable length, 750bp
· Reasonable overlap (4 bp) 
· Surrounded by forward direction genes

	Decision: 
	Yes


 
Annotation Decision #2: What is the best possible start site for this gene?
	Gathering evidence
	Explain your rationale

	What start site do Glimmer and GeneMark suggest?
	50388

	Does the start site have an associated Ribosome Binding Site with a high score?
	Total score: 2.845

Z-score: 2.908

	Is the predicted start codon the longest ORF? If not, does the longest ORF result in excessive gene overlap (>30bp)?
	The start at 50388 produces the longest ORF, 750 bp

· 4 bp over lap preferred by ribosome 
· GTG start codon 
· Best score 

	Is this start site conserved in other phage genomes as indicated by Starterator? 
	Yes this start is present in 93.8% of genes in the pham and called 95.6% of the time when present 

· 24 manual annotations 
· Most annotated start

	Is this start site conserved in other phage genomes as indicated by BlastP?
	Phages DB: Hestia 

Q1S1

E-value:  e-135

%-identity: 90

 

DNA master: Hestia 

Q1S1

E-value: 0.0e0

%-identity: 90

	Decision:
	50388


 
Annotation Decision #3: What is the function of the putative protein?
	Gathering Evidence
	Explain Your Rationale

	Does this protein align with a protein having a function assignment in BlastP (phagesDB and/or GenBank) with an alignment e-value of 10-4 or smaller with appropriate coverage?
	DNA Master: Hestia (85): (Q:S)= (1-249:1-249), e-value= 0.

PhagesDB: Hestia_85: (Q:S)= (1-249:1-249), e-value= e-135. 

NCBI: Hestia (85): (Q:S)= (1-249:1-249), e-value= 6e-171.

Hestia has it labelled as 'hypothetical protein' or 'unknown function', and some of the other annotated Blast hits and other phages in this pham (seen in PhagesDB) also chose to keep it NKF, however many of them instead have it labelled as a 'helix-turn-helix DNA binding domain' protein.

	Does this protein align with a protein having a functional assignment in the PDB or other database in HHPred with a probability of 90% or greater with appropriate coverage?
	Many of the top HHPred hits do align to helix-turn-helix DNA binding domains, such as in the PBD hit 8DGL_C (probability: 97.14, e-value: 0.0044, (Q:S): (179-247:18-77)), which is a 'recombination directionality factor', with an HTH_17 domain from aa 19-69. The MM gene does have 2 helices with a small turn in this zone as well.

NCBI CDD does not find any hits to any conserved domains though.

	Is this gene located adjacent to genes of known function and in a region of the genome that shows high conservation of gene order?
	As seen in Phamerator, this end of the genome is very variable in the annotated cluster AY phages, but almost all of them do have this gene in relatively the same location (but with mostly different surrounding genes).

	Is the proposed function found on the SEA-PHAGES approved function list?
	Yes, 'helix-turn-helix DNA binding domain' is the preferred name on the list, and it should have 2-3 alpha helices separated by a turn region of 3-4 aa (which this gene has).

	Decision:
	Helix-turn-helix DNA binding domain 
Many of the Blast hits also use this label, and in HHPred there are some hits that align to HTH domains. However it might instead be NKF since the hits do not align exactly the same and the e-values are not great. 


 
 
 
MaterMagnus Gene 90
Monday, March 3, 2025
10:25 PM
	Phage Name
	MaterMagnus

	Gene #
	90

	Stop coordinate
	51762

	Direction
	Forward

	Gap (overlap) with previous gene
	49bp Gap

	Selected start coordinate 
	51187

	Selected function
	HNH endonuclease


 
Annotation Decision #1: Is this a gene? 
	Gathering evidence
	Explain your rationale 

	Was the gene called by an auto-annotation program? (Genemark, Glimmer) 
	Yes, both 

	Is there evidence for coding potential?
	Yes, GeneMark S and H show coding potential in the forward direction

GeneMarkS
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GeneMarkH
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	Is this gene present in other auto-annotated genomes?
	Yes it is conserved in Midnight rain, faja, Persistence, rad Fad, Phrank

· But they are not very good matches 
 

PhagesDB: Midnight Rain

Gene #: 57

E-value: 2e-39

%-identity: 51

Pham: 21954

	Does this gene violate any major guiding principles?
	No violations

· Reasonable length, 486 bp
· Kind of a long gap
· Surrounded by forward direction genes

	Decision: 
	Yes 


 
Annotation Decision #2: What is the best possible start site for this gene?
	Gathering evidence
	Explain your rationale

	What start site do Glimmer and GeneMark suggest?
	51277 bp

	Does the start site have an associated Ribosome Binding Site with a high score?
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Yes, RBS = -2.253 (highest), Zscore = 3.154 (highest)

 

Start 2 has an ATG start site, while start 3 has a GTG start site. ATG is much more common.

 

"The mean utilization of ATG, GTG and TTG codons is 80.1, 11.6 and 7.8 %, respectively."

https://www.microbiologyresearch.org/content/journal/micro/10.1099/mic.0.2008/021360-0
 

	Is the predicted start codon the longest ORF? If not, does the longest ORF result in excessive gene overlap (>30bp)? 
	No.

 

Longest ORF would overlap 31bp, excessive.

BUT, start 2 or 3 do not overlap

	Is this start site conserved in other phage genomes as indicated by Starterator?
	 

Yes. Does not have most annotated start of 24.

 

Start 53: 

• Found in 18 of 105 ( 17.1% ) of genes in pham 

• Manual Annotations of this start: 5 of 77 

• Called 77.8% of time when present

•Start number 53 was manually annotated 4 times for cluster AY.

 

From all the earlier start sites (18, 28, 36), start 36 is the only one to have been manually annotated, and it is only once.

	Is this start site conserved in other phage genomes as indicated by BlastP?
	 

Yes, e.g. Nappy_90

 

Q:S is 14:7

 

*All annotated phages are not 1:1

	Decision
	51187


 
Annotation Decision #3: What is the function of the putative protein?
	Gathering evidence
	Explain your rationale

	Does this protein align with a protein having a functional assignment in BlastP (phagesDB and/or GenBank) with an alignment of 10-4 or smaller with appropriate coverage?
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97.0% aligned, 55.35 identity, 0 E value. HSP coverage map is very high.

 

Most matches are HNH endonucleases.

	Does this protein align with a protein having a functional assignment in the PDB or other database in HHPred with a probability of 90% or greater with appropriate coverage?
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Best match is 99.35% probability, 2.4e-11 E value, great match

 

Protein Data Bank shows HNH domain:
 
[image: image372.png]Reference Sequence 1U3E 4 i endenuciase (HNH_3) 7] | Posison 5358

UNPROT P34001

L A —— e —— e e e g

osororr | [y . gl
] [

DISORDERED BINDING

vere|




 

Interpro shows HNH domain and region:
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HNH within 30 amino acids

	Is this gene located adjacent to genes of known function and in a region of the genome that shows high conservation of gene order? 
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Gene 80 is an HNH endonuclease, gene 81 is an endonuclease, gene 84 is a MazG-like nucleotide pyrophosphohydrolase, gene 88 is DnaQ-like DNA polymerase III, gene 92 is a HTH DNA binding domain, gene 98 is an HNH endonuclease.

	Is the proposed function found on the SEA-PHAGES approved function list? 
	Yes

	Decision:
	HNH endonuclease


 
 
 
MaterMagnus Gene 91: tRNA
Tuesday, February 4, 2025
10:56 AM
 
	Phage Name
	MaterMagnus

	Gene #
	91

	Stop coordinate
	51929

	Direction
	NA

	Gap (overlap) with previous gene
	90bp Overlap

	Selected start coordinate 
	51851

	Selected function
	tRNA-Gly (ccc)


Is this a tRNA?
	Is the phage tRNA encoded within an ORF that has high coding potential 
	GeneMark S
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GeneMark H
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DNA Master
[image: image378.png]



It is expected that a tRNA does not have good coding potential in GeneMark because it does not make a protein or form codons, so the algorithm will not really understand. 
DNA master auto-called this region as a tRNA

	If the tRNAscan-SE infernal score is higher than 35 and found on web based Aragorn
	tRNA scan SE score: 54.8

	The CCA sequence at the 3’ end must be present on the final tRNA molecule for the tRNA to be charged
	Usually the 3' sequence is CCA, however this could be a case where CCA is ligated after 

 

	Results of tRNAscan-SE run during manual annotation:
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tRNA scan SE prediction 

· tRNA with score 54.8 was also predicted by DNA master, probably a real tRNA
· Usually the 3' sequence is CCA, however this could be a case where CCA is ligated after 
· Predicts the length to end at 51928, while DNA master predicts the end at 51931
· DNA Master was manually changed to agree with the ending at 51928 
 

	Structure predicted by tRNA scan-SE
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	Structure predicted by Aragorn 1.2.38
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	What amino acid is this tRNA for?
	Based on the aragorn and tRNA scan SE results, this is a tRNA for Glycine 

The anticodon loop has the sequence CCC, so it will bind the codon GGG on mRNA

GGG encode glycine, so this is a glycine tRNA

	Decision: 
	This is a tRNA --> glycine

 

location: 51851- 51928 

· Original prediction by DNA master was ending at 51931 
· Changed based on aragorn and tRNA scan SE


 
 
MaterMagnus Gene 92
Monday, March 3, 2025
10:25 PM
 
	Phage Name
	MaterMagnus

	Gene #
	92

	Stop coordinate
	52143

	Direction
	Forward

	Gap (overlap) with previous gene
	52bp Gap

	Selected start coordinate 
	51982

	Selected function
	NKF


 
Annotated Decision #1: Is this a gene? 
	Gathering Evidence
	Explain Your Rationale

	Was the gene called by an auto-annotation program (Glimmer, GeneMark)?
	Yes, it was called by Glimmer only, not GeneMark.

	Is there evidence for coding potential?
	Not really. GeneMarkS has no coding potential, and only the red 'atypical' line shows some low potential starting near the 51982 start, with a spike around 52040. In GeneMark there is some very minor potential ranging from around 52000 to 52100.

	Is this gene present in other annotated genomes?
	No, this gene in pham 199776 is only present in MaterMagnus. It is an 'orpham'.

 

However, some annotated cluster AY phages have similar genes (similar location and some minimal blast alignment), such as Isolde_94 (pham 29808), Auxilium_90 (pham 90826), RadFad_97 (pham 89910), and BenchScraper_92 and BillyTP_93 (pham 184640).

The best annotated PhagesDB blast hit is Isolde_94, with an e-value of 3e-7, query cover of 42%, and identity of 95%. Auxilium_90 is also one of the best hits, with an e-value of 6e-5, query cover of 42%, and identity of 100%.

	Does the gene violate any major guiding principles?
	Not really. It is a bit short (162 bp) but still long enough to be a protein coding gene, and while it does have a fairly long gap with gene 94 (111bp), it is not too wide to be of serious concern.

	Decision:
	Yes it is a gene 
Even though it has very little coding potential and is in an orpham, it does have blast similarity with other cluster AY phage genes that are located in the same spot in the genome, indicating that it likely does have some purpose to being there. And it also follows most of the expected guidelines for a protein coding gene.


 
Annotation Decision #2: What is the best possible start site for this gene?
	Gathering Evidence
	Explain Your Rationale

	What start site do Glimmer and GeneMark suggest?
	Glimmer Start Coordinate: 51982

GeneMark Start Coordinate: NA

"Original Glimmer call @bp 51982 has strength 1.74 **not called by GeneMark".

	Does the start site have an associated Ribosome Binding Site with a high score?
	Start 51982: ATG codon, Final score: -6.888, Z-score: 1.325. 

This is not a very high RBS score, and not the highest out of the other possible start sites (start 51865 would have the best score, but can't be chosen due to overlap).

	Is the predicted start codon the longest ORF? If not, does the longest ORF result in excessive gene overlap (>30bp)?
	Start 51982 generates the 2nd longest ORF of 162 bp, with a 52 bp gap to the tRNA (gene 92), which does not technically violate any guidelines.

Start 51865 would generate the longest ORF of 279 bp, but would have a 65bp overlap with the tRNA, so it cannot be chosen.

	Is this start site conserved in other phage genomes as indicated by Starterator?
	NA this is an orpham.

	Is this start site conserved in other phage genomes as indicated by BLASTp?
	Blastp shows that start 51982 is not really conserved in other AY phages that have similar genes (of different phams) in this location:

DNA Master: Isolde (94): (Q:S)= (32-53:1-22), e-value= 1.1e-4, %aligned= 40.7%, identity= 95.45%.

PhagesDB: Isolde_94: (Q:S)= (32-53:1-22), e-value= 3e-7, query cover= 42%, identity= 95%. 

This aligns with the end of this MM gene, but another high hit was Auxilium_90, which aligns to the beginning of the gene: (Q:S)= (1-22:35-56), e-value= 6e-5, query cover= 42%, identity= 100%.

NCBI: Isolde (94): (Q:S)= (32-53:1-22), e-value= 1e-4, query cover= 42%, identity= 95.45%.

	Decision:
	Gene starts at bp 51982. 
This is the start selected by Glimmer, and is the longest possible ORF that does not overlap with the tRNA.


 
 
Annotation Decision #3: What is the function of the putative protein?
	Gathering Evidence
	Explain Your Rationale

	Does this protein align with a protein having a function assignment in BlastP (phagesDB and/or GenBank) with an alignment e-value of 10-4 or smaller with appropriate coverage?
	All the blast hits (including Isolde_94 and Auxilium_90, see values above) are labelled as 'hypothetical protein' or 'function unknown'.

	Does this protein align with a protein having a functional assignment in the PDB or other database in HHPred with a probability of 90% or greater with appropriate coverage?
	No, there are no HHPred matches with a probability over 90%. There are also no NCBI CDD hits, and no transmembrane domains in DeepTMHMM.

	Is this gene located adjacent to genes of known function and in a region of the genome that shows high conservation of gene order?
	As seen in Phamerator, this end of the genome is very variable in the AY phages, and no others have this exact gene in the same pham. However a few of the phages have similar genes in the same relative location, usually a few gene after an HTH DNA bonding domain protein (90 in MM), and a few genes before a gene of pham 4758 (94 in MM) and the final HNH endonuclease (96 in MM).

	Is the proposed function found on the SEA-PHAGES approved function list?
	NA

	Decision:
	NKF (or hypothetical protein) 
No function was identified in the Blasts, HHPred, or Phamerator, and there are no transmembrane domains.


 
 
 
 
MaterMagnus Gene 93
Monday, March 3, 2025
10:25 PM
 
	Phage Name
	MaterMagnus

	Gene #
	93

	Stop coordinate
	52410

	Direction
	Forward

	Gap (overlap) with previous gene
	111bp Gap

	Selected start coordinate 
	52255

	Selected function
	NKF


 
Annotation Decision #1: Is this a gene? 
	Gathering evidence
	Explain your rationale 

	Was the gene called by an auto-annotation program? (Genemark, Glimmer) 
	Yes, both 

	Is there evidence for coding potential?
	Yes, GeneMark S and H show coding potential in the forward direction

GeneMarkS
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GeneMarkH
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	Is this gene present in other auto-annotated genomes?
	Yes it is conserved in Auxilium, Rad Fad, Hestia, Etc 

 

Phage name: Auxilium

Gene #: 91

E-value: 4e-25

Pham: 199776

	Does this gene violate any major guiding principles?
	No violations

· Reasonable length, but short (156 bp)
· Reasonable gap - 112 bp, kind of long but too short to fir another gene in between
· Surrounded by forward direction genes

	Decision: 
	Yes 


 
Annotation Decision #2: What is the best possible start site for this gene?
	Gathering evidence
	Explain your rationale

	What start site do Glimmer and GeneMark suggest?
	52255

	Does the start site have an associated Ribosome Binding Site with a high score?
	52255 start site 

Final score: -4.764

Z score: 2.060

This is the best score

 

52180 start site

Final score: -5.321

Z score: 1.888

	Is the predicted start codon the longest ORF? If not, does the longest ORF result in excessive gene overlap (>30bp)?
	No, the predicted start codon does not have the longest ORF. The start site at position 52180 has an ORF of 231 bp compared to the 156 bp ORF at start site 52255, creating a 37 bp gap with the previous gene. This start site however has a Q:S of 1:34

	Is this start site conserved in other phage genomes as indicated by Starterator? 
	There is no data from Starterator for this gene

	Is this start site conserved in other phage genomes as indicated by BlastP?
	Phages DB: Auxilium

Q:S = 1:1

E value = 6e-05

% Identity = 100%

	Decision:
	52255


 
Annotation Decision #3: What is the function of the putative protein?
	Gathering Evidence 
	Explain Your Rationale

	Does this protein align with a protein having a functional assignment in BlastP (phagesDB and/or GenBank) with an alignment of 10-4 or smaller with appropriate coverage? 
	Phages DB:  Auxilium

Q11

E value = 6e-05

Function: unknown

	Does this protein align with a protein having a functional assignment in the PDB or other database in HHPred with a probability of 90% or greater with appropriate coverage? 
	Best match: No Quality Match

Probability: 23.16

Score: 24.98

E value: 38

Database: RCSB PDB

Codes for: function unknown
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PhagesDB:  function unknown

 

NCBI: hypothetical protein

	Is this gene located adjacent to genes of known function and in a region of the genome that shows high conservation of gene order?
	No synteny observed - this is expected at the end of the genome because its usually highly variable. Gene 93 (94 in phamerator) in MM corresponds to gene 91 in Auxilium
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	Is the proposed function found on the SEA-PHAGES approved function list?
	NA

	DECISION
	NKF


 
 
MaterMagnus Gene 94
Monday, March 3, 2025
10:25 PM
 
	Phage Name
	MaterMagnus

	Gene #
	94

	Stop coordinate
	52650

	Direction
	Forward

	Gap (overlap) with previous gene
	9bp Gap 

	Selected start coordinate 
	52420

	Selected function
	NKF


 
Annotation Decision #1: Is this a gene? 
	Gathering evidence
	Explain your rationale 

	Was the gene called by an auto-annotation program? (Genemark, Glimmer) 
	Yes, both 

	Is there evidence for coding potential?
	Yes, GeneMark S and H show coding potential in the forward direction
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Right next to the previous gene in the same frame

	Is this gene present in other auto-annotated genomes?
	Yes it is present in auxilium and Abby daisy 

· Not many blast hits
· Only hit in DNA master is Auxilium
 

Phages DB: Auxilium 

E-value: 1e-37

%-identity: 94

Gene: 92

Pham: 16498

	Does this gene violate any major guiding principles?
	No violations

· Reasonable length, 231 bp
· Reasonable gap (10bp)
· Surrounded by forward direction genes

	Decision: 
	Yes 


 
Annotation Decision #2: What is the best possible start site for this gene?
	Gathering evidence
	Explain your rationale

	What start site do Glimmer and GeneMark suggest?
	52420

	Does the start site have an associated Ribosome Binding Site with a high score?
	Total score: -4.326

Z-score: 2.158

	Is the predicted start codon the longest ORF? If not, does the longest ORF result in excessive gene overlap (>30bp)?
	Yes the start at 52420 makes the longest ORF, 231 bp 

· ATG start codon 
· Bets RBS score

	Is this start site conserved in other phage genomes as indicated by Starterator? 
	Yes but there are only 8 phages in the pham and 5 are drafts --> not very significant 

This start is the "most annotated" , found in 100% of genes in the pham and called 100% of the time when present

	Is this start site conserved in other phage genomes as indicated by BlastP?
	Phages DB: Auxilium 

Q1S1

E-value: 1e-37

%-identity: 94

 

DNA master: Auxilium

Q1S1

E-value: 2.4e-19

%-identity: 94

	Decision:
	52420


 
Annotation Decision #3: What is the function of the putative protein?
	Gathering Evidence 
	Explain Your Rationale

	Does this protein align with a protein having a functional assignment in BlastP (phagesDB and/or GenBank) with an alignment of 10-4 or smaller with appropriate coverage? 
	Phages DB: Auxilium 

Q1S1

E-value: 1e-37

Function: unknown 

	Does this protein align with a protein having a functional assignment in the PDB or other database in HHPred with a probability of 90% or greater with appropriate coverage? 
	No quality match, poor coverage

Best match: signaling protein 

Probability: 34% 

E-value: 55

Database: PDB
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DeepTMHMM: 

Amino acids 1-19: signal domain 

	Is this gene located adjacent to genes of known function and in a region of the genome that shows high conservation of gene order?
	No synteny observed - this is expected at the end of the genome because its usually highly variable 

Top: Auxilum, gene 92

Bottom: MM, gene 94 (gene 95 in phamerator)
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	Is the proposed function found on the SEA-PHAGES approved function list?
	NA

	Decision:
	NKF


 
 
 
MaterMagnus Gene 95
Monday, March 3, 2025
10:25 PM
 
	Phage Name
	MaterMagnus

	Gene #
	95

	Stop coordinate
	52974

	Direction
	Forward

	Gap (overlap) with previous gene
	5 bp overlap

	Selected start coordinate 
	52654

	Selected function
	HNH endonucelase


 
Annotation Decision #1: Is this a gene? 
	Gathering evidence
	Explain your rationale 

	Was the gene called by an auto-annotation program? (Genemark, Glimmer) 
	Only called in Glimmer

	Is there evidence for coding potential?
	NO, GeneMark does not show coding potential for this gene

	Is this gene present in other auto-annotated genomes?
	Yes it is conserved in Auxilium, rad Fad, Seahorse, Isolde, Bench Scrapper, richie, etc 

 

Phage name: Auxiluim

Gene #: 93

E-value: 5e-52

%-identity: 95

Pham: 16498

	Does this gene violate any major guiding principles?
	Although the gene is not called in GeneMark, it is highly conserved in other phage genomes which indicates strong evidence that it is a gene. There is little overlap with the previous gene and it has an acceptable length (321 bp). Its start site is ATG.

	Decision: 
	Yes 


 
Annotation Decision #2: What is the best possible start site for this gene?
	Gathering evidence
	Explain your rationale

	What start site do Glimmer and GeneMark suggest?
	Glimmer: 52654

GeneMark: gene not called

	Does the start site have an associated Ribosome Binding Site with a high score?
	Final score: -5.136

Z score: 1.902

This is the best score

	Is the predicted start codon the longest ORF? If not, does the longest ORF result in excessive gene overlap (>30bp)?
	Yes, the predicted start codon has the longest ORF of 321 bp. There is no significant overlap with the nearest downstream gene

	Is this start site conserved in other phage genomes as indicated by Starterator? 
	Yes, conserved in the phage genomes (100% of genes in pham). It is at start 5 and called 100% of the time when present with start site at 50185 and stop site at 50391. It is conserved in phages such as Raqqa and Auxilium

	Is this start site conserved in other phage genomes as indicated by BlastP?
	DNA Master:  Auxilium

Q1S1

E value = 0.0E0

% Identity = 95.28%

 

Phages DB: Auxilum

Q1S1

E-value: 5e-52

%-identity: 95

 

	Decision:
	52654


 
Annotation Decision #3: What is the function of the putative protein?
	Gathering Evidence 
	Explain Your Rationale

	Does this protein align with a protein having a functional assignment in BlastP (phagesDB and/or GenBank) with an alignment of 10-4 or smaller with appropriate coverage? 
	Phages DB: Auxilum

Q1S1

E-value: 5e-52

Function: HNH endonuclease

	Does this protein align with a protein having a functional assignment in the PDB or other database in HHPred with a probability of 90% or greater with appropriate coverage? 
	Best match: 

Best match: No Quality Match

Probability: 34.89

Score: 20.06

E value: 28

Database: RCSB PDB

Codes for: function unknown
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PhagesDB: function unknown

 

NCBI: hypothetical protein

	Is this gene located adjacent to genes of known function and in a region of the genome that shows high conservation of gene order?
	No synteny observed - this is expected at the end of the genome because its usually highly variable 

Top: Auxilum, gene 93

Bottom: MM, gene 95 (96 in phamerator)
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	Is the proposed function found on the SEA-PHAGES approved function list?
	Yes

	Decision:
	HNH endonuclease


 
