Boog gene 1

Thursday, January 16, 2025

12:06 PM

 

	Phage Name
	Boog

	Gene #
	1

	Stop Coordinate 
	526

	Direction (For/Rev)
	Forward

	Gap (Overlap) with Previous Gene
	N/A

	Selected start coordinate
	413

	Selected Function
	NKF


 
Annotation Decision #1: Is this a gene?
	Gathering Evidence
	Rationale

	Was the gene called by an 

auto-annotation program 

(Gimmer, GeneMark)?
	YES BOTH 

Glimmer call 413

GeneMark call 395

	Is there evidence for coding 

potential?
	Yes, there is both a peak and a black bar which represents coding potential. 
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	Is this gene present in other

annotated genomes? 
	PhagesDB Blast
Phage name: Stayer

Gene #: gene 1

E-value: 4e-15

 

Phamerator
Phage name: Stayer

Gene #: gene 1

E-value: 2.198e-7

	Does the gene violate any

major guiding principles?
	However, it aligns with other guiding principles such as the gene after it is forward, it is protein coding beginning with GTG and ending with TAA and there are no tRNAs embedded throughout the ORF.

	DECISION
	Yes


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

	What start site do

Glimmer and GeneMark suggest?
	Glimmer start coordinate: 413bp

GeneMark start coordinate: 395bp

	Does the start site have an 

associated Ribosome Binding

Site with a high score?
	Glimmer call

Final RBS score: -4.922

Z score: 1.870

 

GeneMark call

Final RBS score: -4.535

Z score: 2.092

	Is the predicted start codon 

the longest ORF? If not, does 

the longest ORF result in 

excessive gene overlap

(>30bp)?
	The GeneMark call provides the longest ORF (132bp). 

	Is this start site conserved in 

other phage genomes as

indicated by Starterator?
	The start site proposed by Glimmer does match Starterator 

Found in 100% of genes in the pham and called 12.5% when present

	Is this start site conserved in 

other phage genomes as 

indicated by BlastP?
	phage Stayer

Q:S 1:7

Alignment identity 86% 

Percent identity 94.59%

E value  1.9e-16

 

	DECISION
	413   

Due to strong RBS and Z scores and conservation in Starterator (in examination of the GeneMark call, this start site doesn't improve query values)


 
Annotation Decision #3: What is the function of the putative protein?
	Gathering Evidence
	 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?
	(PhagesDB and DNAMaster)
Phage Stayer
Q:S 1:7

Alignment identity 86% 

Percent identity 94.59%

E value  1.9e-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?
	There is no significant match as there is a poor alignment length, and the highest probability of 82.08 from 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?
	There is some synteny as Boog gene 1 is flanked by gene 2 which has NKF. In related phage Stayer, this gene is flanked by gene 2 (NKF). The actual gene of interest is classified NKF. 
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	Is the proposed function found on the SEA-PHAGES approved function list?
	N/A

	DECISION:
	NKF


 
 
Boog gene 2
Thursday, January 16, 2025
9:06 PM
 
 
	Phage Name
	Boog

	Gene #
	2

	Stop Coordinate 
	1022

	Direction (For/Rev)
	Forward

	Gap (Overlap) with Previous Gene
	104bp Gap

	Selected start coordinate
	630

	Selected Function
	NKF


 
Annotation Decision #1: Is this a gene?
	Gathering Evidence
	Rationale

	Was the gene called by an 

auto-annotation program 

(Gimmer, GeneMark)?
	YES BOTH

	Is there evidence for coding 

potential?
	There is some codon bias as seen by the peak and contains a black bar.
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There is also some coding potential in GeneMark when compared to the host:
[image: image5.png]8

00





	Is this gene present in other

annotated genomes? 
	PhagesDB Blast
Phage name: Stayer, StarLord, Sloopyjoe

Gene #: 2

E-value: 3e-67

 

Phamerator
Phage name: Stayer, StarLord, Sloopyjoe

Gene #: 2

E-value: 0.000e+0

	Does the gene violate any

major guiding principles?
	The gene violates one guiding principle as it contains a gap from the previous gene that is >100bp. 

However, it aligns with other guiding principles such as genes before and after it are also forward, it has a length significantly above 200bp, it is protein coding beginning with ATG and ending with TGA and there are no tRNAs embedded throughout the ORF. 

	DECISION
	YES


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

	What start site do

Glimmer and GeneMark suggest?
	Glimmer start coordinate: 630bp

GeneMark start coordinate: 630bp 

	Does the start site have an 

associated Ribosome Binding

Site with a high score?
	Final RBS score (for start site 630): -3.812

Z score: 2.466

This is the best final RBS score of all start sites

	Is the predicted start codon 

the longest ORF? If not, does 

the longest ORF result in 

excessive gene overlap

(>30bp)?
	This start site is not the longest ORF (its the third longest)

The longest possible ORF would not result in an overlap so the phage must have another reason for utilizing this start codon. 

	Is this start site conserved in 

other phage genomes as

indicated by Starterator?
	The start site proposed by Glimmer/GeneMark (630) does match Starterator 

Found in 35% of genes in the pham and called 100% when present

	Is this start site conserved in 

other phage genomes as 

indicated by BlastP?
	phage Stayer 

Q:S 1:1 

Alignment identity 100% (query and target, 1-377 and 1-377)

Percent identity 100%

E value  3e-67

 

Phage Sporto

Q:S 1:1 

Alignment identity 99.2% (query and target, 1-130 and 1-129)

Percent identity 70.99%

E value 4e-46

	DECISION
	630


 
Annotation Decision #3: What is the function of the putative protein?
 
	Gathering Evidence
	 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?
	(PhagesDB and DNAMaster)
phage Stayer 

Query 1:1

Alignment Identity 100%

E value  3e-67

Function: Unknown

 

In BLASTp in both phagesDB and NCBI, there is no function assigned (hypothetical protein) to any of the members in the AW cluster. 

	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. A specific protein cannot be chosen (mostly due to poor length alignments as it only spans from 60-94bp). In thesxe results from both pFAM and Protein Data Bank via HHPred, there was a <60% probability score (as seen by a lack of results in red).  
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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, while gene 1 is not commonly assigned to a function, gene 3 in other AW phages are consistently HNH endonucleases.

	Is the proposed function found on the SEA-PHAGES approved function list?
	N/A (no protein to check the list for)

	DECISION:
	NKF


 
 
 
Boog gene 3
Thursday, January 16, 2025
10:02 PM
 
 
	Phage Name
	Boog

	Gene #
	3

	Stop Coordinate 
	1443

	Direction (For/Rev)
	Forward

	Gap (Overlap) with Previous Gene
	19bp Overlap

	Selected start coordinate
	1003

	Selected Function
	HNH endonuclease 


 
Annotation Decision #1: Is this a gene?
	Gathering Evidence
	Rationale

	Was the gene called by an 

auto-annotation program 

(Gimmer, GeneMark)?
	YES, BOTH

	Is there evidence for coding 

potential?
	Yes, there is strong evidence for coding potential as there are very tall peaks along with a black bar along the bottom. 

 
[image: image7.png]1200




There is also some coding potential in GeneMark when compared to the host:
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	Is this gene present in other

annotated genomes? 
	PhagesDB Blast
Phage name: Stayer, StarLord, Sloopyjoe

Gene #: 3

E-value: 5e-83

 

Phamerator
Phage name: Stayer, StarLord, Sloopyjoe

Gene #: 3

E-value: 0.000e+0

	Does the gene violate any

major guiding principles?
	This gene aligns with many of the guiding principles. It contains an overlap but this is length that the 30bp recommended maximum. Surrounding genes (genes 2 and 4) are also forward genes. Additionally, it has a significant length of 440bp and starts with and ATG and ends with TGA. Lastly, there are no tRNAs within this ORF. 

	DECISION
	YES


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

	What start site do

Glimmer and GeneMark suggest?
	Glimmer start coordinate: 1003bp

GeneMark start coordinate: 1003bp

	Does the start site have an 

associated Ribosome Binding

Site with a high score?
	Final RBS score: -3.812

Z score: 2.650

This is the score of all possible start sites

	Is the predicted start codon 

the longest ORF? If not, does 

the longest ORF result in 

excessive gene overlap

(>30bp)?
	With the start site of 1003, this provides the longest ORF. 

	Is this start site conserved in 

other phage genomes as

indicated by Starterator?
	The start site proposed by Glimmer/GeneMark (1003) does match Starterator 

The most called start (in 43.8% of the pham) and called 93.3% of the time when called. 

	Is this start site conserved in 

other phage genomes as 

indicated by BlastP?
	phage Stayer

Q:S 1:1

Alignment Identity 100% (query and target, 1-146 and 1-146)

Percent Identity 100%

E value 5e-83

 

Phage Shiba

Q:S 1:1

Alignment Identity 100% (query and target, 1-146 and 1-146)

Percent Identity 99.32%

E value 1e-82

	DECISION
	1003


 
Annotation Decision #3: What is the function of the putative protein?
	Gathering Evidence
	 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?
	(PhagesDB and DNAMaster)
phage Stayer 

Query 1:1

Alignment Identity 100%

E value  5e-83

Function: HNH endonuclease 

 

In BLASTp in both phagesDB and NCBI, this protein is classified as an HNH endonuclease in most members of the AW cluster. 

	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?
	Match: HNH endonuclease 

Database Source: Protein Data Bank

Probability Score: 98.38
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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, in the AW cluster, gene 3 is adjacent to gene 4 which is commonly associated with the function of an endolysin/lysin A. Gene 2 is marked as NKF, but there is also synteny throughout members of the cluster that gene 3 is an HNH endonuclease. 

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

	DECISION:
	HNH endonuclease 


 
 
 
Boog gene 4
Tuesday, January 21, 2025
10:45 AM
 
 
	Phage Name
	Boog

	Gene #
	4

	Stop Coordinate 
	2573 

	Direction (For/Rev)
	Forward 

	Gap (Overlap) with Previous Gene
	3bp Overlap 

	Selected start coordinate
	1440

	Selected Function
	Endolysin


 
Annotation Decision #1: Is this a gene?
	Gathering Evidence
	Rationale

	Was the gene called by an 

auto-annotation program 

(Gimmer, GeneMark)?
	YES BOTH

	Is there evidence for coding 

potential?
	There is coding potential as seen by the peaks and black bar
[image: image10.png]| T -
3 e
| <77

1 RREES
, -
> R

2000

1600




There is also some coding potential in GeneMark when compared to the host:
[image: image11.png].Aﬂh ﬂm L
(Y

f\





 

	Is this gene present in other

annotated genomes? 
	PhagesDB Blast
Phage name: Stayer, StarLord, Shiba

Gene #: 4

E-value: 0.000e+0

 

Phamerator
Phage name: StarLord

Gene #: 4

E-value: 5.196e-9

 

	Does the gene violate any

major guiding principles?
	This gene aligns with many of the guiding principles. There is only a small overlap and has a start and stop codon of ATG and TAA, respectively. There are also no tRNAs. 

	DECISION
	YES


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

	What start site do

Glimmer and GeneMark suggest?
	Glimmer start coordinate: 1440bp

GeneMark start coordinate: 1440bp

	Does the start site have an 

associated Ribosome Binding

Site with a high score?
	Final RBS score: -1.954

Z score: 3.284

This is the best score of all possible start sites.

	Is the predicted start codon 

the longest ORF? If not, does 

the longest ORF result in 

excessive gene overlap

(>30bp)?
	This predicted start codon (1440) provides the longest ORF.

	Is this start site conserved in 

other phage genomes as

indicated by Starterator?
	The start site proposed by Glimmer/GeneMark (1440) does match Starterator. 

Found in 91.1% of genes in the pham and called 100% when present. 

 

	Is this start site conserved in 

other phage genomes as 

indicated by BlastP?
	phage Stayer

Q:S 1:1

Percent identity 100%

Alignment 100% (query and target, 1-377 and 1-377)

E value 0.000e+0

	DECISION
	1440


 
 
Annotation Decision #3: What is the function of the putative protein?
	Gathering Evidence
	 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?
	(PhagesDB and DNAMaster)
phage Stayer

Query 1:1

Alignment Identity 100%

E value  0.000e+0

Function: lysin A

 

In BLASTp in both phagesDB and NCBI, this protein is classified as a lysin A/endolysin in most members of the AW cluster. 

	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?
	Match: N-acetylmuramoyl-L-alanine amidase 
Database Source: Protein DataBank

Probability Score: 99.37
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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 as Boog gene 4 is flanked by gene 3 which is defined to be an HNH endonuclease while gene 5 is a head-to-tail adaptor. In related phage Stayer, this gene is flanked by gene 3 (HNH endonuclease) and gene 5 (NKF).
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	Is the proposed function found on the SEA-PHAGES approved function list?
	Yes (endolysin)

	DECISION:
	Endolysin


 
 
Boog gene 5
Tuesday, February 11, 2025
10:42 AM
 
 
Partner: Emilie Borgers
Date: February 11th, 2025
 
Comparison to partner: Chose the same start site and function 
 
	Phage Name
	Boog

	Gene #
	5

	Stop Coordinate 
	2728 

	Direction (For/Rev)
	Forward

	Gap (Overlap) with Previous Gene
	3bp Overlap 


	Selected start coordinate
	2576

	Selected Function
	Membrane protein


 
Annotation Decision #1: Is this a gene?
	Gathering Evidence
	Rationale

	Was the gene called by an 

auto-annotation program 

(Gimmer, GeneMark)?
	Neither. 

	Is there evidence for coding 

potential?

 

 
	Yes, there is coding potential as seen by the peaks. 
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	Is this gene present in other

annotated genomes? 
	As seen in phamerator, this gene is present as gene 5 in most phages of the AW cluster:
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(Because phagesDB Blast is not present)

	Does the gene violate any

major guiding principles?
	No, it aligns with many of the guiding principles as its an ORF with a significant length, adjacent genes are also in the forward direction. Due to the addition of this gene, there are no significant gaps. Additionally, even though it wasn't called in DNAMaster, it has coding potential and is present in other phages. It starts with an ATG as well. 

	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?
	NA

	Does the start site have an associated Ribosome Binding Site with a high score?
	Z value is 2.058 (highest out of 6)

Final score is -5.576 (2nd highest of 6)

	Is the predicted start codon the longest ORF? If not, does the longest ORF result in excessive gene overlap (>30bp)?
	ORF length is 153 bps

Downstream gene - 7 bps overlap

Upstream gene - 3 bps gap

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

	Is this start site conserved in other phage genomes as indicated by BLASTP
	For Linda_5

% identity: 98.00

% similarity: 100.00

E-value: 2.3E-13

Query: 1-50

Target: 1-50

-> Start site conserved

	DECISION
	2576


 
 
Annotation Decision #3: What is the function of the putative protein?
 
	Gathering Evidence
	 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?
	(PhagesDB and DNAMaster)
Phage Stayer

Q:S 18:18

Alignment identity  66.7% 

Percent identity 33%

E value 3.7e-13

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?
	Match: Transmembrane protein 

Probability score: 92.09

Database: Protein Data Bank
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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?
	The added gene (5a) is not present between Boog genes 4 and 5 in phamerator maps, but it will have syteny with gene 5 present in AW cluster phages (as seen below). These genes are defined as NKF.
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	Is the proposed function found on the SEA-PHAGES approved function list?
	Yes (the transmembrane domain is called a membrane protein). 

	DECISION:
	Membrane protein


 
 
Boog gene 6
Tuesday, January 21, 2025
10:48 AM
 
	Phage Name
	Boog

	Gene #
	6

	Stop Coordinate 
	3128

	Direction (For/Rev)
	Forward

	Gap (Overlap) with Previous Gene
	7bp Gap 

	Selected start coordinate
	2721

	Selected Function
	head-to-tail adaptor


 
Annotation Decision #1: Is this a gene?
	Gathering Evidence
	Rationale

	Was the gene called by an 

auto-annotation program 

(Gimmer, GeneMark)?
	Glimmer and GeneMark do not agree. 

	Is there evidence for coding 

potential?
	Yes, there is coding potential as seen by the high peaks and black bar. 
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There is also some coding potential in GeneMark when compared to the host:
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	Is this gene present in other

annotated genomes? 
	PhagesDB Blast
Phage name: Stayer

Gene #: 6

E-value: 9e-74

 

Phamerator
Phage name: Stayer

Gene #: 7

E-value: 0.000e+0

 

	Does the gene violate any

major guiding principles?
	This gene aligns with many of the guiding principles, except that there is a significant gap in between this gene and the previous gene. However, it has an ATG start codon and a TGA stop codon and no tRNAs. 

	DECISION
	YES


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

	What start site do

Glimmer and GeneMark suggest?
	Glimmer start coordinate: 2721bp (strength 6.94)

GeneMark start coordinate: 2706bp

	Does the start site have an 

associated Ribosome Binding

Site with a high score?
	Start site 2721

Final RBS score: -5.127

Z score: 2.167

 

Start site 2706

Final RBS score: -6.608

Z score: 1.317

 

These two start sites do not give 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 site of 2706 predicted by GeneMark provides the longest ORF, while the start site of 2721 predicted by Glimmer provides the second longest ORF. 

	Is this start site conserved in 

other phage genomes as

indicated by Starterator?
	The start site proposed by Glimmer (2721) matches Starterator 

Found in 26.5% in the pham and called 68.4% of time when present. 

	Is this start site conserved in 

other phage genomes as 

indicated by BlastP?
	For start site of 2721,

 

phage Stayer

Q:S 1:1

Alignment 100% (query and target, 1-135 and 1-135)

Percent identity 100%

E value 9e-74

 

phage Salk

Q:S 1:6

Alignment 96%

Percent identity 100%

E value 9e-74

	DECISION
	2721

Even though Glimmer provides a shorter ORF, it is more conserved with other members of the pham (Starterator matches the site, 2721) and has better RBS scores than the GeneMark call. 


 
 
 
Annotation Decision #3: What is the function of the putative protein?
 
	Gathering Evidence
	 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?
	(PhagesDB and DNAMaster)
phage Stayer

Query 1:1

Alignment Identity 100%

E value 9e-74

Function: Unknown

 

In BLASTp in both phagesDB and NCBI, this protein is classified as having an unknown function  in most members of the AW cluster. 

	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?
	Match: HK97 gp6

Database Source: Protein Data Bank

Probability Score: 97.5
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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 to an unknown function as Boog gene 5 is flanked by gene 4 which is defined to be an endolysin while gene 6 NKF. But in related phage Stayer, this gene is flanked by gene 5 (NKF) and gene 7 (NKF).
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	Is the proposed function found on the SEA-PHAGES approved function list?
	Yes (head-to-tail adaptor)

	DECISION:
	head-to-tail adaptor


 
 
Boog gene 7
Tuesday, January 21, 2025
10:48 AM
 
 
	Phage Name
	Boog

	Gene #
	7

	Stop Coordinate 
	3601

	Direction (For/Rev)
	Forward

	Gap (Overlap) with Previous Gene
	3bp Overlap 

	Selected start coordinate
	3125

	Selected Function
	NKF


 
Annotation Decision #1: Is this a gene?
	Gathering Evidence
	Rationale

	Was the gene called by an 

auto-annotation program 

(Gimmer, GeneMark)?
	YES BOTH

	Is there evidence for coding 

potential?
	Yes, coding potential is shown by the presence of peaks and the black bar for this ORF. 
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There is also some coding potential in GeneMark when compared to the host:
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	Is this gene present in other

annotated genomes? 
	PhagesDB Blast
Phage name: Stayer

Gene #: 7

E-value: 2e-83

 

Phamerator
Phage name: Stayer

Gene #: 7

E-value: 0.000e+0

	Does the gene violate any

major guiding principles?
	This gene aligns with many of the guiding principles, as there is a very minor overlap with the previous gene and there are no tRNAs. This ORF is also a significant length (greater than the minimum of 200bp). It has a start codon of ATG and stop codon of TAA.

	DECISION
	YES


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

	What start site do

Glimmer and GeneMark suggest?
	Glimmer start coordinate: 3125bp

GeneMark start coordinate: 3125bp

(strength 5.66)

	Does the start site have an 

associated Ribosome Binding

Site with a high score?
	Final RBS score: -4.022

Z score: 2.366

This is the best final RBS score  

	Is the predicted start codon 

the longest ORF? If not, does 

the longest ORF result in 

excessive gene overlap

(>30bp)?
	This start codon of 3125 does not provide the longest ORF (the longest would have an overlap of 96bp with gene 5). 

	Is this start site conserved in 

other phage genomes as

indicated by Starterator?
	The start site proposed by Glimmer/GeneMark (3125) matches Starterator

Found in 100% of genes in the pham and called 60.6% of the time when present. 

	Is this start site conserved in 

other phage genomes as 

indicated by BlastP?
	phage Stayer

Q:S 1:1

Alignment 100% (query and target, 1-158 and 1-158)

Percent identity 100%

E value 2e-83

 

phage Sporto

Q:S 1:1

Alignment 99.4%

Percent identity 59.39%

E value 7e-43

	DECISION
	3125


 
 
Annotation Decision #3: What is the function of the putative protein?
	Gathering Evidence
	 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?
	(PhagesDB and DNAMaster)
phage Stayer

Alignment Identity 100%

E value  2e-83

Function: Unknown

 

In BLASTp in both phagesDB and NCBI, this protein is classified as having an unknown function  in most members of the AW cluster. 

	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 as there is a poor length alignment and a match score of 44.28. These results were from Protein Data Bank.  
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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 as Boog gene 6 is flanked by gene 5 which is defined to be a head to tail adaptor while gene 7 is a terminase. In related phage Stayer, this gene is flanked by gene 6 (NKF) and gene 8 (terminase).
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	Is the proposed function found on the SEA-PHAGES approved function list?
	N/A

	DECISION:
	NKF


 
 
Boog gene 8
Tuesday, January 21, 2025
10:48 AM
 
	Phage Name
	Boog

	Gene #
	8

	Stop Coordinate 
	5367

	Direction (For/Rev)
	Forward

	Gap (Overlap) with Previous Gene
	18bp Gap

	Selected start coordinate
	3619

	Selected Function
	Terminase


 
Annotation Decision #1: Is this a gene?
	Gathering Evidence
	Rationale

	Was the gene called by an 

auto-annotation program 

(Gimmer, GeneMark)?
	YES BOTH

	Is there evidence for coding 

potential?
	The peaks and black bars reveal coding potential
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There is also some coding potential in GeneMark when compared to the host:
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	Is this gene present in other

annotated genomes? 
	PhagesDB Blast
Phage name: Stayer

Gene #: 8

E-value: 0.000e+0

 

Phamerator
Phage name: Stayer

Gene #: 8

E-value: 0.000e+0

	Does the gene violate any

major guiding principles?
	This gene aligns with many of the guiding principles as the ORF has a significant length of >200bp and no tRNAs are present. The gap with gene 6 is small and it contains an ATG start codon and a TGA stop codon. 

	DECISION
	YES


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

	What start site do

Glimmer and GeneMark suggest?
	Glimmer start coordinate: 3619

GeneMark start coordinate: 3619

(strength of 6.49)

	Does the start site have an 

associated Ribosome Binding

Site with a high score?
	Final RBS score: -2.095

Z score: 3.284

This is the highest score of all possible ORFs

	Is the predicted start codon 

the longest ORF? If not, does 

the longest ORF result in 

excessive gene overlap

(>30bp)?
	This start site (3619) does not provide the longest ORF (and the longest possible one doesn't have much overlap with previous gene). 

	Is this start site conserved in 

other phage genomes as

indicated by Starterator?
	The start site proposed by Glimmer/GeneMark (3619) does match Starterator 

Found in 98.1% of genes in pham and called 93.8% when present

	Is this start site conserved in 

other phage genomes as 

indicated by BlastP?
	phage Stayer

Q:S 1:7

Alignment 99%

Percent identity 100%

E value 0.000e+0

 

phage Shiba

Q:S 1:1

Alignment 100% (query and target, 1-582 and 1-582)

Percent identity 100% 

E value 0.000e+0

 

	DECISION
	3619 

Despite the poor Q:S with Stayer, there is a 1:1 Q:S with Shiba so this start site is maintained as 3619. 


 
 
Annotation Decision #3: What is the function of the putative protein?
	Gathering Evidence
	 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?
	(PhagesDB and DNAMaster)
phage Stayer

Alignment Identity 100%

E value  0.000e+0

Function: Terminase

 

	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?
	Match: Terminase large subunit

Database Source: Protein Data Bank

Probability Score: 100
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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 as Boog gene 7 is flanked by gene 6 which is defined as NKF while gene 8 is a NKF. In related phage Stayer, this gene is flanked by gene 7 (NKF) and gene 9 (NKF). However, this gene in Stayer is classified as a terminase so there is synteny here. 
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	Is the proposed function found on the SEA-PHAGES approved function list?
	Yes

	DECISION:
	Terminase


 
 
Boog gene 9
Tuesday, January 21, 2025
10:48 AM
 
	Phage Name
	Boog

	Gene #
	9

	Stop Coordinate 
	5747

	Direction (For/Rev)
	Forward

	Gap (Overlap) with Previous Gene
	3bp Overlap 

	Selected start coordinate
	5364

	Selected Function
	NKF


 
Annotation Decision #1: Is this a gene?
	Gathering Evidence
	Rationale

	Was the gene called by an 

auto-annotation program 

(Gimmer, GeneMark)?
	YES BOTH

	Is there evidence for coding 

potential?

 
	Yes, there's strong coding potential as seen by the black bar and high peak (present in the 3rd reading frame in the forward direction)
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There is also some coding potential in GeneMark when compared to the host:
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	Is this gene present in other

annotated genomes? 
	PhagesDB Blast
Phage name: Stayer

Gene #: 9

E-value: 1e-65

 

Phamerator
Phage name: Stayer

Gene #: 9

E-value: 0.000e+0

	Does the gene violate any

major guiding principles?
	This gene aligns with many of the guiding principles. It contains only a small overlap (3bp) with the previous gene and genes 7 and 9 are also forward genes. Additionally, it has a significant length of ~380bp and starts with and ATG and ends with TAG. Lastly, there are no tRNAs within this ORF. 

	DECISION
	YES


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

	What start site do

Glimmer and GeneMark suggest?
	Glimmer start coordinate: 5364 bp (with a strength of 8.90)

GeneMark start coordinate: 5364 bp 

	Does the start site have an 

associated Ribosome Binding

Site with a high score?
	Final RBS score (for start site 5364): -2.072

Z score: 3.295

This is the best final RBS score of all start sites

	Is the predicted start codon 

the longest ORF? If not, does 

the longest ORF result in 

excessive gene overlap

(>30bp)?
	Yes, this start site (5364) provides the longest ORF of 384bp.

	Is this start site conserved in 

other phage genomes as

indicated by Starterator?
	The start site proposed by Glimmer/GeneMark (5264) does match Starterator 

Found in 91.8% of genes in the pham and called 92.9% when present

	Is this start site conserved in 

other phage genomes as 

indicated by BlastP?
	phage Stayer

Q:S 1:1 

Alignment identity 100% (query and target, 1-127 and 1-127)

Percent identity 99.21%

E value 1e-65

 

Phage StarLord

Q:S 1:1

Alignment identity 100% (query and target, 1-127 and 1-127)

Percent identity 99%

E value 1e-65

	DECISION
	5364


 
Annotation Decision #3: What is the function of the putative protein?
 
	Gathering Evidence
	 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?
	(PhagesDB and DNAMaster)
phage Stayer

Alignment Identity 100%

E value  0.000e+0

Function: Unknown

 

In BLASTp in both phagesDB and NCBI, this protein is classified as having an unknown function  in most members of the AW cluster. 

	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 due to the very poor alignment also the lack of an appropriate probability score (highest is 8.65). This source was from Protein Data Bank. 
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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 as Boog gene 8 is flanked by gene 7 which is defined as terminase while gene 9 is NKF. In related phage Stayer, this gene is flanked by gene 8 (terminase) and gene 10 (NKF).
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	Is the proposed function found on the SEA-PHAGES approved function list?
	N/A

	DECISION:
	NKF


 
 
Boog gene 10
Tuesday, January 21, 2025
10:48 AM
 
	Phage Name
	Boog

	Gene #
	10

	Stop Coordinate 
	6414

	Direction (For/Rev)
	Forward

	Gap (Overlap) with Previous Gene
	2bp Overlap

	Selected start coordinate
	5749

	Selected Function
	NKF


 
Annotation Decision #1: Is this a gene?
	Gathering Evidence
	Rationale

	Was the gene called by an 

auto-annotation program 

(Gimmer, GeneMark)?
	YES BOTH

	Is there evidence for coding 

potential?

 

 
	There is very strong evidence for coding potential that spans the entire length of the ORF (as seen by the peaks and presence of the black bar). 
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There is also some coding potential in GeneMark when compared to the host:
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	Is this gene present in other

annotated genomes? 
	PhagesDB Blast
Phage name: Stayer

Gene #: 10

E-value: e-121

 

Phamerator
Phage name: Stayer

Gene #: 10

E-value: 1.210e-10

	Does the gene violate any

major guiding principles?
	This gene aligns with many of the guiding principles. It contains only a small overlap (2bp) with the previous gene and genes 8 and 10 are also forward genes. Additionally, it has a significant length of ~665bp. It contains an ATG start codon and a TAA stop codon, with no tRNAs. 

	DECISION
	YES


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

	What start site do

Glimmer and GeneMark suggest?
	Glimmer start coordinate: 5749bp

(with a strength of 7.22)

GeneMark start coordinate: 5749bp

	Does the start site have an 

associated Ribosome Binding

Site with a high score?
	Final RBS score (for start site 5749): -3.911

Z score: 2.390

This is the best final RBS score of all start sites

	Is the predicted start codon 

the longest ORF? If not, does 

the longest ORF result in 

excessive gene overlap

(>30bp)?
	This predicted start site (at 5749) allows for the longest possible ORF, of ~666bp as opposed to other possible start sites. 

	Is this start site conserved in 

other phage genomes as

indicated by Starterator?
	The start site proposed by Glimmer/GeneMark (5749) does match Starterator 

Found in 55.9% of genes in the pham and called 100% when present

	Is this start site conserved in 

other phage genomes as 

indicated by BlastP?
	phage Stayer

Q:S 1:1

Alignment identity 100% (query and target, 1-221 and 1-221)

Percent identity 100%

E value e-121

 

Phage StarLord

Q:S 1:1

Alignment identity 100% (query and target, 1-181 and 1-181)

Percent identity 100%

E value e-121

	DECISION
	5749


 
Annotation Decision #3: What is the function of the putative protein?
 
	Gathering Evidence
	 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?
	(PhagesDB and DNAMaster)
phage Stayer

Alignment Identity 100%

E value  e-121

Function: Unknown

 

In BLASTp in both phagesDB and NCBI, this protein is classified as having an unknown function  in most members of the AW cluster. 

	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 as there is a very poor length alignment and a match score of 38.37. These results were from Protein Data Bank.  
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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 to an unknown function as Boog gene 9 is flanked by gene 8 which is defined as NKF while gene 10 is a NKF. In related phage Stayer, this gene is flanked by gene 9 (NKF) and gene 11 (NKF).
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	Is the proposed function found on the SEA-PHAGES approved function list?
	N/A

	DECISION:
	NKF


 
 
Boog gene 11
Tuesday, January 21, 2025
10:48 AM
 
	Phage Name
	Boog

	Gene #
	11

	Stop Coordinate 
	6947

	Direction (For/Rev)
	Forward

	Gap (Overlap) with Previous Gene
	 3bp Overlap

	Selected start coordinate
	6417

	Selected Function
	NKF


 
Annotation Decision #1: Is this a gene?
	Gathering Evidence
	Rationale

	Was the gene called by an 

auto-annotation program 

(Gimmer, GeneMark)?
	YES BOTH

	Is there evidence for coding 

potential?

 

 
	There is very strong evidence for coding potential that spans the entire length of the ORF (as seen by the peaks and presence of the black bar). 
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There is also some coding potential in GeneMark when compared to the host:
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	Is this gene present in other

annotated genomes? 
	PhagesDB Blast
Phage name: Stayer

Gene #: 11

E-value: 1e-96

 

Phamerator
Phage name: Stayer

Gene #: 11

E-value: 0.000e+0

	Does the gene violate any

major guiding principles?
	This gene aligns with many of the guiding principles. It contains only a small overlap (3bp) with the previous gene and genes 9 and 11 are also forward genes. Additionally, it has a significant length of ~530bp and starts with and ATG and ends with TGA. Lastly, there are no tRNAs within this ORF. 

	DECISION
	YES


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

	What start site do

Glimmer and GeneMark suggest?
	Glimmer start coordinate: 6417bp

(with a strength of 7.98)

GeneMark start coordinate: 6417bp

	Does the start site have an 

associated Ribosome Binding

Site with a high score?
	Final RBS score (for start site 6417): -4.488

Z score: 2.076

This is the best final RBS score of all start sites

	Is the predicted start codon 

the longest ORF? If not, does 

the longest ORF result in 

excessive gene overlap

(>30bp)?
	This start site also provides the longest ORF (531bp). 

	Is this start site conserved in 

other phage genomes as

indicated by Starterator?
	The start site proposed by Glimmer/GeneMark (6417) does match Starterator 

Found in 15.9% of genes in the pham and called 100% when present

	Is this start site conserved in 

other phage genomes as 

indicated by BlastP?
	Phage Stayer

Q:S 1:1

Alignment identity 100% (query and target, 1-176 and 1-176)

Percent identity 100%

E value 1e-96

 

Phage Sporto

Q:S 1:1

Alignment identity 98.3% 

Percent identity 78.03%

E value 7e-76

	DECISION
	6417


 
Annotation Decision #3: What is the function of the putative protein?
 
	Gathering Evidence
	 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?
	(PhagesDB and DNAMaster)
phage Stayer

Alignment Identity 100%

E value  1e-96

Function: Unknown

 

In BLASTp in both phagesDB and NCBI, this protein is classified as having an unknown function  in most members of the AW cluster. 

	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 as there is a very poor length alignment and a match score of 37.51. This result was from Protein Data Bank.  
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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 as Boog gene 10 is flanked by gene 9 which is defined as NKF while gene 11 is a portal protein. In related phage Stayer, this gene is flanked by gene 10 (NKF) and gene 12 (portal protein).
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	Is the proposed function found on the SEA-PHAGES approved function list?
	N/A

	DECISION:
	NKF


 
 
Boog gene 12
Friday, January 24, 2025
3:04 PM
 
	Phage Name
	Boog

	Gene #
	12

	Stop Coordinate 
	8245

	Direction (For/Rev)
	Forward

	Gap (Overlap) with Previous Gene
	33bp Gap

	Selected start coordinate
	6980 

	Selected Function
	Portal protein


 
Annotation Decision #1: Is this a gene?
	Gathering Evidence
	Rationale

	Was the gene called by an 

auto-annotation program 

(Gimmer, GeneMark)?
	Glimmer and GeneMark do not agree on the call. 

	Is there evidence for coding 

potential?

 

 
	A peak and black bar reveal coding potential:
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There is also some coding potential in GeneMark when compared to the host:
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	Is this gene present in other

annotated genomes? 
	PhagesDB Blast
Phage name: Stayer 

Gene #: 12

E-value: 0.000e+0

 

Phamerator
Phage name: Stayer

Gene #: 12

E-value: 0.000e+0

	Does the gene violate any

major guiding principles?
	This gene aligns with many of the guiding principles, except a gap of 330bp (however, this is the longest ORF). Additionally, the genes adjacent are both forward, it starts with ATG and ends with TAA. Lastly, there are no tRNAs within this ORF. 

	DECISION
	YES


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

	What start site do

Glimmer and GeneMark suggest?
	Glimmer start coordinate: 6890bp

(with a strength of 6890)

GeneMark start coordinate: 7001bp

	Does the start site have an 

associated Ribosome Binding

Site with a high score?
	Final RBS score (for start site 6890): -2.505

Z score: 3.051

This is the best final RBS score of all start sites

 

Final RBS score (for start site 7001): -5.332

Z score: 1.674

	Is the predicted start codon 

the longest ORF? If not, does 

the longest ORF result in 

excessive gene overlap

(>30bp)?
	The longest ORF of 1266bp is provided by the Glimmer start site

	Is this start site conserved in 

other phage genomes as

indicated by Starterator?
	The start site proposed by Glimmer (6890) does match Starterator 

Found in 88.8% of genes in the pham and called 88% when present

	Is this start site conserved in 

other phage genomes as 

indicated by BlastP?
	Phage Stayer

Q:S 1:1

Alignment identity 95.2%

Percent identity 100%

E value 0.000e+0

 

Phage Egad

Q:S 8:1

Alignment identity 95.2%

Percent identity  100%

E value 0.000e+0

	DECISION
	6980 

(RBS, Z score and Starterator all match this Glimmer start site). 


Annotation Decision #3: What is the function of the putative protein?
 
	Gathering Evidence
	 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?
	(PhagesDB and DNAMaster)
phage Stayer

Alignment Identity 100%

E value  0.000e+0

Function: Portal protein

 

In BLASTp in both phagesDB and NCBI for other members of the cluster, this protein is classified as having an unknown function. 

	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?
	Match: portal protein

Database Source: Protein Data Bank

Probability Score: 100
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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 as Boog gene 11 is flanked by gene 10 which is defined as NKF while gene 12 is NKF. In related phage Stayer, this gene is flanked by gene 11 (NKF) and gene 13 (major capsid and protease fusion protein). The actual gene of interest is classified as a portal protein in the phage Stayer. 
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	Is the proposed function found on the SEA-PHAGES approved function list?
	Yes

	DECISION:
	Portal protein


 
 
Boog gene 13
Friday, January 24, 2025
3:08 PM
 
	Phage Name
	Boog

	Gene #
	13

	Stop Coordinate 
	10439

	Direction (For/Rev)
	Forward

	Gap (Overlap) with Previous Gene
	23bp Gap

	Selected start coordinate
	8268

	Selected Function
	Major capsid and protease fusion protein


 
Annotation Decision #1: Is this a gene?
	Gathering Evidence
	Rationale

	Was the gene called by an 

auto-annotation program 

(Gimmer, GeneMark)?
	YES BOTH

	Is there evidence for coding 

potential?

 

 
	Coding potential is seen by the peaks and the bottom black bar
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There is also coding potential in GeneMark when compared to the host:
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	Is this gene present in other

annotated genomes? 
	PhagesDB Blast
Phage name: Stayer

Gene #: 13

E-value: 0.000e+0

 

Phamerator
Phage name: Stayer

Gene #: 13

E-value: 0.000e+0

	Does the gene violate any

major guiding principles?
	This gene aligns with many of the guiding principles. It contains only a small overlap (23bp) with the previous gene and genes 11 and 13 are also forward genes. Additionally, it has a significant length of ~2171bp and starts with and ATG and ends with TAG. Lastly, there are no tRNAs within this ORF. 

	DECISION
	YES


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

	What start site do

Glimmer and GeneMark suggest?
	Glimmer start coordinate: 8268bp

(with a strength of 9.57)

GeneMark start coordinate: 8268bp

	Does the start site have an 

associated Ribosome Binding

Site with a high score?
	Final RBS score (for start site 8268): -3.763

Z score: 3.188

This is not the best final RBS score of all start sites (but not the best Z score)

	Is the predicted start codon 

the longest ORF? If not, does 

the longest ORF result in 

excessive gene overlap

(>30bp)?
	This start site also provides the longest ORF (531bp). 

	Is this start site conserved in 

other phage genomes as

indicated by Starterator?
	The start site proposed by Glimmer/GeneMark (8268) does match Starterator 

Found in 87.4% of genes in the pham and called 98.9% when present

	Is this start site conserved in 

other phage genomes as 

indicated by BlastP?
	Phage Stayer

Q:S 1:1

Alignment identity 100% (query and target, 1-723 and 1-723)

Percent identity 100%

E value 0.000e+0

 

Phage Sporto

Q:S 1:1

Alignment identity 99.9%

Percent identity  68.87%

E value 0.000e+0

	DECISION
	8268


 
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: Stayer_13, major capsid and protease fusion protein, e-value 0.0, Q/S 1:1
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NCBI: Stayer, major capsid and protease fusion protein, e-value 0.0, Q/S 1:1
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Query 1 MKPDFTGWATVHGLKCADGRTIMDGAFQHQDQVKVPLVWAHQHNDPENVLGHAILEYRDK 60
MKPDFTGWATVHGLKCADGRTIMDGAFQHQDQVKVPLVWAHQHNDPENVLGHAILEYRDK
Sbhjct 1 MKPDFTGWATVHGLKCADGRTIMDGAFQHQDQVKVPLVWAHQHNDPENVLGHAILEYRDK 60

Query 61  GVYARAFFNDSPRGEASRIAVEHGDYDSLSIYANKLREDSNKNVLHGDIKEVSLVLAGAN 120
GVYARAFFNDSPRGEASRIAVEHGDYDSLSIYANKLREDSNKNVLHGDIKEVSLVLAGAN
Sbjct 61  GVYARAFFNDSPRGEASRIAVEHGDYDSLSIYANKLREDSNKNVLHGDIKEVSLVLAGAN 120

Query 121 PGAKIDNVYLRHGDSVETLEGEAIMYTGERILMHSEENATDNDEDGDDDVTELDVQEVLE 180
PGAKIDNVYLRHGDSVETLEGEAIMYTGERILMHSEENATDNDEDGDDDVTELDVQEVLE
Sbjct 121 PGAKIDNVYLRHGDSVETLEGEAIMYTGERILMHSEENATDNDEDGDDDVTELDVQEVLE 180

Query 181 SLNDTQSEVIHGVLEAALTHTEGDLDDTLVQTVFESLTEDQQLVVHDMLSEALEHAANST 240
SLNDTQSEVIHGVLEAALTHTEGDLDDTLVQTVFESLTEDQQLVVHDMLSEALEHAANST
Sbjct 181 SLNDTQSEVIHGVLEAALTHTEGDLDDTLVQTVFESLTEDQQLVVHDMLSEALEHAANST 240

Query 241 DEGDNMSTLQHEGKTVADVFATFNEEQKNVFYFLLSEAVDKANSGSAAHSDDNSDFIAHA 300
DEGDNMSTLQHEGKTVADVFATFNEEQKNVFYFLLSEAVDKANSGSAAHSDDNSDFIAHA
Sbjct 241 DEGDNMSTLQHEGKTVADVFATFNEEQKNVFYFLLSEAVDKANSGSAAHSDDNSDFIAHA 300

Query 301 IQEGFANMPRNLFETHGSGRSAAAPEATLSHDQLAEILADAKKPGATLKESFLSHAVEYG 360
IQEGFANMPRNLFETHGSGRSAAAPEATLSHDQLAEILADAKKPGATLKESFLSHAVEYG
Sbjct 301 IQEGFANMPRNLFETHGSGRSAAAPEATLSHDQLAEILADAKKPGATLKESFLSHAVEYG 360




DNA master: Stayer, major capsid and protease fusion protein, e-value 0.0E0, Q/S 1:1
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	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?
	Database: Pfam

Probability: 99.95%
Name:  Lactococcus lactis bacteriophage major capsid protein
E-value: 3.2e-26
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	Is this gene located adjacent to genes of known region of the genome that shows high conservation of gene order?
	YES

Upstream gene - Gene 11, portal protein

Downstream gene - Gene 13, NKF

	In the proposed function found on SEA-PHAGES approved function list?
	Yes, major capsid and protease fusion protein

	DECISION:
	Major capsid and protease fusion protein


 
 
 
Boog gene 14
Friday, January 24, 2025
3:08 PM
 
	Phage Name
	Boog

	Gene #
	14

	Stop Coordinate 
	10784

	Direction (For/Rev)
	Forward

	Gap (Overlap) with Previous Gene
	13bp Gap

	Selected start coordinate
	10452

	Selected Function
	NKF


 
Annotation Decision #1: Is this a gene?
	Gathering Evidence
	Rationale

	Was the gene called by an 

auto-annotation program 

(Gimmer, GeneMark)?
	YES BOTH 

	Is there evidence for coding 

potential?

 

 
	Yes, there is coding potential as seen by large peaks and black bar:
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In comparison with the host, there is some coding potential (a peak pertaining to some of the ORF). 
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	Is this gene present in other

annotated genomes? 
	PhagesDB Blast
Phage name: Stayer

Gene #: 14

E-value: 1e-60

 

Phamerator
Phage name: Stayer

Gene #: 14

E-value: 0.000e+0

	Does the gene violate any

major guiding principles?
	This gene aligns with many of the guiding principles. It contains only a gap of 13bp with the previous gene and genes 12 and 14 are also forward genes. Additionally, it has a significant length of ~333bp and starts with and ATG and ends with TAG. Lastly, there are no tRNAs within this ORF. 

	DECISION
	YES


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

	What start site do

Glimmer and GeneMark suggest?
	Glimmer start coordinate: 10452bp

(with a strength of 3.25)

GeneMark start coordinate: 10452bp

	Does the start site have an 

associated Ribosome Binding

Site with a high score?
	Final RBS score (for start site 10452): -7.069

Z score: 1.013

This is not the best final RBS score or Z score 

	Is the predicted start codon 

the longest ORF? If not, does 

the longest ORF result in 

excessive gene overlap

(>30bp)?
	This start site also provides the longest ORF (333bp). 

	Is this start site conserved in 

other phage genomes as

indicated by Starterator?
	The start site proposed by Glimmer/GeneMark (10452) does match Starterator 

Found in 85%of genes in the pham and called 97.3%  when present

	Is this start site conserved in 

other phage genomes as 

indicated by BlastP?
	Phage Stayer

Q:S 1:1

Alignment identity 100% (query and target, 1-110 and 1-110)

Percent identity 100%

E value 1e-60

 

Phage StarLord

Q:S 1:1

Alignment identity 100% )

Percent identity  99.09%

E value 1e-60

	DECISION
	10452


 
Annotation Decision #3: What is the function of the putative protein?
 
	Gathering Evidence
	 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?
	(PhagesDB and DNAMaster)
phage Stayer

Q:S 1:1

Alignment Identity 100%

E value  1e-60

Function: Unknown function

 

In BLASTp in both phagesDB and NCBI for other members of the cluster, this protein is classified as 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 as there is a very poor length alignment and a highest probability score of 62.45. This result was from Protein Data Bank.
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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 some synteny as Boog gene 13 is adjacent to gene 12 (NKF) and gene 14 (tail terminator). In related phage Stayer, this gene has NKF but is flanked by gene 13 (major capsid and protease fusion protein) and gene 15 (tail terminator). 
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	Is the proposed function found on the SEA-PHAGES approved function list?
	N/A

	DECISION:
	NKF


 
 
Boog gene 15
Friday, January 24, 2025
3:08 PM
 
	Phage Name
	Boog

	Gene #
	15

	Stop Coordinate 
	11061

	Direction (For/Rev)
	Forward

	Gap (Overlap) with Previous Gene
	22bp Overlap

	Selected start coordinate
	10762

	Selected Function
	Tail terminator 


 
Annotation Decision #1: Is this a gene?
	Gathering Evidence
	Rationale

	Was the gene called by an 

auto-annotation program 

(Gimmer, GeneMark)?
	YES BOTH

	Is there evidence for coding 

potential?

 

 
	Yes, there is evidence of coding potential as seen by peaks and black bar
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In comparison with the host, there is no coding potential. 
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	Is this gene present in other

annotated genomes? 
	PhagesDB Blast
Phage name: Stayer

Gene #: 15

E-value: 6e-54

 

Phamerator
Phage name: Stayer

Gene #: 15

E-value: 0.000e+0

	Does the gene violate any

major guiding principles?
	This gene aligns with many of the guiding principles. It contains only a small gap (22bp) with the previous gene and genes 13 and 15 are also forward genes. Additionally, it has a significant length of ~300bp and starts with and ATG and ends with TAG. Lastly, there are no tRNAs within this ORF. 

	DECISION
	YES


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

	What start site do

Glimmer and GeneMark suggest?
	Glimmer start coordinate: 10762bp

(with a strength of 3.31)

GeneMark start coordinate: 10762bp

	Does the start site have an 

associated Ribosome Binding

Site with a high score?
	Final RBS score (for start site 10762): -4.165

Z score: 2.398

This is the best final RBS score and Z score of all start sites

	Is the predicted start codon 

the longest ORF? If not, does 

the longest ORF result in 

excessive gene overlap

(>30bp)?
	This start site also provides the longest ORF (300bp). 

	Is this start site conserved in 

other phage genomes as

indicated by Starterator?
	The start site proposed by Glimmer/GeneMark (10762) does match Starterator 

Found in 84.1% of genes in the pham and called 88% when present

	Is this start site conserved in 

other phage genomes as 

indicated by BlastP?
	Phage Stayer

Q:S 1:1
Alignment identity 100% (query and target, 1-99 and 1-99)

Percent identity 100%

E value 6e-54

 

Phage Sporto

Q:S 1:1

Alignment identity 100% 

Percent identity 77.23%

E value 2e-42

	DECISION
	10762


 
Annotation Decision #3: What is the function of the putative protein?
 
	Gathering Evidence
	 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?
	(PhagesDB and DNAMaster)
phage Stayer

Query 1:1

Alignment Identity 100%

E value 6e-54

Function: tail terminator 

	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?
	Match: Tail terminator protein

Database Source: Protein Data Bank

Probability Score: 99.92
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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 some synteny as Boog gene 14 is adjacent to gene 13 (NKF) and gene 15 (NKF). In the related phage Stayer, this gene is a tail terminator and adjacent to gene 14 (NKF) and gene 16 (major tail protein). 
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	Is the proposed function found on the SEA-PHAGES approved function list?
	YES

	DECISION:
	Tail terminator 


 
 
Boog gene 16
Friday, January 24, 2025
3:08 PM
 
Partner: Emilie Borgers
Date: January 24th, 2025
 
Comparison to partner: Chose the same start site and function 
 
	Phage Name
	Boog

	Gene #
	16

	Stop Coordinate 
	11947

	Direction (For/Rev)
	Forward

	Gap (Overlap) with Previous Gene
	11bp gap with gene 14

	Selected start coordinate
	11072

	Selected Function
	Major tail protein


 
Annotation Decision #1: Is this a gene?
	Gathering Evidence
	Rationale

	Was the gene called by an 

auto-annotation program 

(Gimmer, GeneMark)?
	YES BOTH

	Is there evidence for coding 

potential?

 

 
	Yes, there is evidence of coding potential as seen by the large peaks and black bar:
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In comparison with the host, there is also coding potential present

 
[image: image63.png]




	Is this gene present in other

annotated genomes? 
	PhagesDB Blast
Phage name: DoctorPepper

Gene #: 16

E-value: e-168

 

Phamerator
Phage name: Egad

Gene #: 16

E-value: 2.188e-7

	Does the gene violate any

major guiding principles?
	This gene aligns with many of the guiding principles. It contains only a small gap (11bp) with the previous gene and genes 14 and 16 are also forward genes. Additionally, it has a significant length of ~876bp and starts with and ATG and ends with TAG. Lastly, there are no tRNAs within this ORF. 

	DECISION
	YES


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

	What start site do

Glimmer and GeneMark suggest?
	Glimmer start coordinate: 11072bp

(with a strength of 13.18)

GeneMark start coordinate: 11072

	Does the start site have an 

associated Ribosome Binding

Site with a high score?
	Final RBS score (for start site 11072): -3.876

Z score: 2.398

This is the best final RBS score and Z score of all start sites

	Is the predicted start codon 

the longest ORF? If not, does 

the longest ORF result in 

excessive gene overlap

(>30bp)?
	This start site also provides the longest ORF (876bp). 

	Is this start site conserved in 

other phage genomes as

indicated by Starterator?
	The start site proposed by Glimmer/GeneMark (10762) does match Starterator 

Found in 88.4% of genes in the pham and called 99.5% when present

	Is this start site conserved in 

other phage genomes as 

indicated by BlastP?
	Phage DoctorPepper

Q:S 1:1

Alignment identity 100% (query and target, 1-291 and 1-291)

Percent identity 100%

E value e-168

 

Phage Stayer

Q:S 1:1

Alignment identity 100% (query and target, 1-291 and 1-291)

Percent identity  100%

E value e-168

	DECISION
	11072


 
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: HerbBucket_15, function unknown, e-value e-168, Q/S 1:1
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NCBI: DoctorPepper, Major tail protein, e-value 0.0, Q/S 1:1
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DNA master: DoctorPepper, Major tail protein, e-value 0.0E0, Q/S 1:1
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	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?
	Database: Pfam

Probability: 99.93%

Name: L_lac_phage_MSP ; Phage tail tube protein
E-value: 1.3e-23
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	Is this gene located adjacent to genes of known region of the genome that shows high conservation of gene order?
	YES 

Upstream gene - gene 14, tail terminator

Downstream gene - gene 16, NKF

	In the proposed function found on SEA-PHAGES approved function list?
	Yes, Major tail protein

	DECISION:
	Major tail protein


 
 
 
Boog gene 17
Friday, January 24, 2025
3:09 PM
 
	Phage Name
	Boog

	Gene #
	17

	Stop Coordinate 
	12523

	Direction (For/Rev)
	Forward

	Gap (Overlap) with Previous Gene
	25bp Gap

	Selected start coordinate
	11972

	Selected Function
	NKF


 
Annotation Decision #1: Is this a gene?
	Gathering Evidence
	Rationale

	Was the gene called by an 

auto-annotation program 

(Gimmer, GeneMark)?
	YES BOTH

	Is there evidence for coding 

potential?

 

 
	There is evidence of coding potential due to high peaks and the presence of the black bar. 
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There is also some coding potential in GeneMark when compared to the host:
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	Is this gene present in other

annotated genomes? 
	PhagesDB Blast
Phage name: Stayer

Gene #: 17

E-value: e-105

 

Phamerator
Phage name: Stayer

Gene #: 17

E-value: 0.000e+0

	Does the gene violate any

major guiding principles?
	This gene aligns with many of the guiding principles. It contains only a small overlap (25bp) with the previous gene and genes 15 and 17 are also forward genes. Additionally, it has a significant length of ~551bp and starts with and GTG and ends with TAG. Lastly, there are no tRNAs within this ORF. There is also great amounts of coding potential. 

	DECISION
	YES


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

	What start site do

Glimmer and GeneMark suggest?
	Glimmer start coordinate: 11972bp

(with a strength of 12.21)

GeneMark start coordinate: 11972bp

	Does the start site have an 

associated Ribosome Binding

Site with a high score?
	Final RBS score (for start site 11972): -2.095

Z score: 3.285

This is the best final RBS and Z score of all start sites

	Is the predicted start codon 

the longest ORF? If not, does 

the longest ORF result in 

excessive gene overlap

(>30bp)?
	This start site also provides the longest ORF (552bp). 

	Is this start site conserved in 

other phage genomes as

indicated by Starterator?
	The start site proposed by Glimmer/GeneMark (11972) does match Starterator 

Found in 100% of genes in the pham and called 99.1% when present

	Is this start site conserved in 

other phage genomes as 

indicated by BlastP?
	Phage Stayer

Q:S 1:1

Alignment identity 100% (query and target, 1-183 and 1-183)

Percent identity 100%

E value e-105

 

Phage Salk

Q:S 1:1

Alignment identity 100% (query and target, 1-183 and 1-183)

Percent identity  99.45%

E value e-104

	DECISION
	11972


 
Annotation Decision #3: What is the function of the putative protein?
 
	Gathering Evidence
	 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?
	(PhagesDB and DNAMaster)
phage Stayer

Query 1:1

Alignment Identity 100%

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?
	Match: Domain of unknown function

Database Source: pFAM

Probability Score: 51.02

There is a poor alignment length and all matches are less than 90%. 
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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 as Boog gene 16 is flanked by gene 15 which is defined as NKF while gene 17 is NKF. In related phage Stayer, this gene is flanked by gene 16 (major tail protein) and gene 18 (minor tail protein). The actual gene of interest is NKF in phage Stayer. 
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	Is the proposed function found on the SEA-PHAGES approved function list?
	N/A

	DECISION:
	NKF


 
 
Boog gene 18
Friday, January 24, 2025
3:09 PM
 
	Phage Name
	Boog

	Gene #
	18

	Stop Coordinate 
	14575

	Direction (For/Rev)
	Forward

	Gap (Overlap) with Previous Gene
	Gap of 13bp with gene 16

	Selected start coordinate
	12536

	Selected Function
	Minor tail protein


 
Annotation Decision #1: Is this a gene?
	Gathering Evidence
	Rationale

	Was the gene called by an 

auto-annotation program 

(Gimmer, GeneMark)?
	YES BOTH

	Is there evidence for coding 

potential?

 

 
	Yes there is coding potential throughout the entire ORF, with a peak and black bar. 
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However, there is no  coding potential in GeneMark when compared to the host:
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	Is this gene present in other

annotated genomes? 
	PhagesDB Blast
Phage name: Raunak 

Gene #: 18

E-value: 0.0

 

Phamerator
Phage name: Stayer

Gene #: 18

E-value: 0.000e+0

	Does the gene violate any

major guiding principles?
	This gene aligns with many of the guiding principles. It contains only a small overlap (13bp) with the previous gene. Genes 16 and 18 are also forward genes. Additionally, it has a significant length of ~2040bp and starts with and ATG and ends with TAA. Lastly, there are no tRNAs within this ORF. 

	DECISION
	YES


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

	What start site do

Glimmer and GeneMark suggest?
	Glimmer start coordinate: 12536

(with a strength of 7.95)

GeneMark start coordinate: 12536

	Does the start site have an 

associated Ribosome Binding

Site with a high score?
	Final RBS score (for start site 12536): -2.523

Z score: 3.051

This is the best final RBS score of all start sites

	Is the predicted start codon 

the longest ORF? If not, does 

the longest ORF result in 

excessive gene overlap

(>30bp)?
	This start site also provides the longest ORF 

	Is this start site conserved in 

other phage genomes as

indicated by Starterator?
	The start site proposed by Glimmer/GeneMark (12536) does match Starterator 

Found in 100% of genes in the pham and called 100% when present

	Is this start site conserved in 

other phage genomes as 

indicated by BlastP?
	Phage Stayer

Q:S 1:1

Alignment identity 100% (query and target, 1-679 and 1-679)

Percent identity 97.79%

E value 0.0e0

 

Phage BronxBay

Q:S 1:1

Alignment identity 100% (query and target, 1-679 and 1-679)

Percent identity  97.64%

E value 0.0e0

	DECISION
	12536


 
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: HerbBucket_17, function unknown, e value 0.0, Q/S 1à;1
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NCBI: Stayer, minor tail protein, e-value 0.0, Q/S 1:1
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Query 1 MVALSWGDAGKKFFETGIDRGVLYVGDTAVPWNGLTAVSENPSGGTANPYYMNGLQYLNR 60
MVALSWGDAGKKFFETGIDRGVLYVGDTAVPWNGLTAVSENPSGGTANPYYMNGLQYLNR
Sbhjct 1 MVALSWGDAGKKFFETGIDRGVLYVGDTAVPWNGLTAVSENPSGGTANPYYMNGLQYLNR 60

Query 61  PTMEEYEASIESFSKPSELESCVGKRSIRGLTIDQQPKKSFGFSYRTKIGNDIDGIDHGY 120
PTMEEYEASIESFSKPSELESCVGKRSIRGLTIDQQPKKSFGFSYRTKIGNDIDGIDHGY
Sbjct 61  PTMEEYEASIESFSKPSELESCVGKRSIRGLTIDQQPKKSFGFSYRTKIGNDIDGIDHGY 120

Query 121 KIHLVYNAQAKAPKVQNETLTDSPDLVSYSWDISAVPQRVDGYLPTAHFVIDSTRTNPGL 180
KIHLVYNAQAKAPKVQNETLTDSPDLVSYSWDISAVPQRVDGYLPTAHFVIDSTRTNPGL
Sbjct 121 KIHLVYNAQAKAPKVQNETLTDSPDLVSYSWDISAVPQRVDGYLPTAHFVIDSTRTNPGL 180

Query 181 LALLEGYLYGSDGVEPRLITPDQLKAMFATWSTVGYSQSSNFLGIAPSTKSWIQNLATNP 240
LALLEGYLYGSDGVEPRLITPDQLKAMFATWSTVGYSQSSNFLGIAPS KSWIQNLATNP
Sbjct 181 LALLEGYLYGSDGVEPRLITPDQLKAMFATWSTVGYSQSSNFLGIAPSAKSWIQNLATNP 240

Query 241 TLESVTGSTTTMRTNLCINPSFETSAAYIGTPAWVTLSRSTFASATTSGTYNISITVGPG 300
TLESVTGSTTTMRTNLC NPSFET+  +GTPAWVTL+RSTFASA TSG Y ISI VGPG
Sbjct 241 TLESVTGSTTTMRTNLCTNPSFETNLTSVGTPAWVTLTRSTFASAITSGGYTISIVVGPG 300

Query 301 ATTDTYLYQDIDITSSLWVAWKASMRWSAKSRYFKQRIKWLNSGGSYTGTEVVGPITMAP 360
ATTDTYLYQDIDITSSLWVAWKASMRWSAKSRYFKQRIKWLNSGGSYTGTEVVGPITMAP
Sbjct 301 ATTDTYLYQDIDITSSLWVAWKASMRWSAKSRYFKQRIKWLNSGGSYTGTEVVGPITMAP 360

Query 361 NNTTGGERYLISGLAPADAVKARLMINLYETSAELAPLDQSVYQTDAWHSATGRTQADAE 420
NNTTGGERYLISG APADAVKARLMINLYETSAELAPLDQSVYQTDAWHSATGRTQADAE
Sbjct 361 NNTTGGERYLISGQAPADAVKARLMINLYETSAELAPLDQSVYQTDAWHSATGRTQADAE 420

Query 421 WRVATYFDGSTPAAGDFSYGWTGTAHASTSYEVGQILTLVTSAGGSNGVASSFRSTADVP 480
WRVATYFDGSTPAAGDFSYGWTGTAHASTSYEVGQILTLVTSAGGSNGVASSFRSTADVP
ISbjct 421 WRVATYFDGSTPAAGDFSYGWTGTAHASTSYEVGQILTLVTSAGGSNGVASSFRSTADVP 480




DNA master: Stayer, minor tail protein, e-value 0.0E0, Q/S 1:1 
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	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?
	Database: Pfam

Probability: 99.89%

Name: Phage tail tube protein
E-value: 2.5e-21
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	Is this gene located adjacent to genes of known region of the genome that shows high conservation of gene order?
	YES

Upstream gene - gene 16, NKF

Downstream gene - gene 18, major tail protein

	In the proposed function found on SEA-PHAGES approved function list?
	Yes, Tail tube protein/major tail protein (minor tail protein if we compare to other phages)

	DECISION:
	Minor tail protein


 
 
 
Boog gene 19
Friday, January 24, 2025
3:09 PM
 
	Phage Name
	Boog

	Gene #
	19

	Stop Coordinate 
	15427

	Direction (For/Rev)
	Forward

	Gap (Overlap) with Previous Gene
	31bp Gap

	Selected start coordinate
	14606

	Selected Function
	Major Tail Protein


 
Annotation Decision #1: Is this a gene?
	Gathering Evidence
	Rationale

	Was the gene called by an 

auto-annotation program 

(Gimmer, GeneMark)?
	YES BOTH

	Is there evidence for coding 

potential?

 

 
	There is coding potential as seen by the peaks and black bar. 
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However, there is no coding potential in GeneMark when compared to the host:
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	Is this gene present in other

annotated genomes? 
	PhagesDB Blast
Phage name: Stayer

Gene #: 19

E-value: e-160

 

Phamerator 
Phage name: Stayer

Gene #: 19

E-value: 0.000e+0

	Does the gene violate any

major guiding principles?
	This gene aligns with many of the guiding principles. It contains only a small overlap (31bp) with the previous gene. There are no tRNAs within this ORF. Genes 17 and 19 are also forward genes. Additionally, it has a significant length of ~821bp and starts with and ATG and ends with TAA. 

	DECISION
	YES


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

	What start site do

Glimmer and GeneMark suggest?
	Glimmer start coordinate: 14606

(with a strength of 8.85)

GeneMark start coordinate: 14606

	Does the start site have an 

associated Ribosome Binding

Site with a high score?
	Final RBS score (for start site 14606): -3.095

Z score: 3.051

This is the best final RBS score of all start sites

	Is the predicted start codon 

the longest ORF? If not, does 

the longest ORF result in 

excessive gene overlap

(>30bp)?
	This start site also provides the longest ORF (822bp). 

	Is this start site conserved in 

other phage genomes as

indicated by Starterator?
	The start site proposed by Glimmer/GeneMark (14606) does match Starterator 

Found in 88.4% of genes in the pham and called 99.5% when present

	Is this start site conserved in 

other phage genomes as 

indicated by BlastP?
	Phage Stayer

Q:S 1:1

Alignment identity 100% (query and target, 1-273 and 1-273)

Percent identity 100%

E value e-160

 

Phage StarLord

Q:S 1:1

Alignment identity 100% (query and target, 1-273 and 1-273)

Percent identity  100%

E value e-160

	DECISION
	14606


 
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: Stayer_19, major tail protein, e-value e-160, Q/S 1:1
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NCBI: Stayer, major tail protein, e-value 0.0, Q/S 1:1
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DNA master: Stayer, major tail protein, e-value 0.0E0, Q/S 1:1
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	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?
	Database: Pfam

Probability: 99.91%

Name: Phage tail tube protein
E-value: 8e-22
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	Is this gene located adjacent to genes of known region of the genome that shows high conservation of gene order?
	YES

Upstream gene - gene 17, minor tail protein

Downstream gene - gene 19, minor tail protein

	In the proposed function found on SEA-PHAGES approved function list?
	Yes, tail tube protein, major tail protein

	DECISION:
	Major tail protein


 
 
 
Boog gene 20
Friday, January 24, 2025
3:09 PM
 
	Phage Name
	Boog

	Gene #
	20

	Stop Coordinate 
	16635

	Direction (For/Rev)
	Forward

	Gap (Overlap) with Previous Gene
	The start codon of gene 19 is the stop codon of gene 18

	Selected start coordinate
	15427

	Selected Function
	Minor tail protein


 
Annotation Decision #1: Is this a gene?
	Gathering Evidence
	Rationale

	Was the gene called by an 

auto-annotation program 

(Gimmer, GeneMark)?
	YES BOTH

	Is there evidence for coding 

potential?

 

 
	There is coding potential as seen by the black bar and the peaks
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However, there is no coding potential in GeneMark when compared to the host:
[image: image85.png]



 

	Is this gene present in other

annotated genomes? 
	PhagesDB Blast
Phage name: Stayer

Gene #: 20

E-value: 0.0

 

Phamerator
Phage name: Stayer

Gene #: 20

E-value: 000e+0

	Does the gene violate any

major guiding principles?
	This gene aligns with many of the guiding principles. It contains no overlap with the previous gene and genes 18 and 20 are also forward genes. Additionally, it has a significant length of ~1208bp and starts with and ATG and ends with TAA. Lastly, there are no tRNAs within this ORF. 

	DECISION
	YES


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

	What start site do

Glimmer and GeneMark suggest?
	Glimmer start coordinate: 15427

(with a strength of 8.54)

GeneMark start coordinate: 15427

	Does the start site have an 

associated Ribosome Binding

Site with a high score?
	Final RBS score (for start site 15427): -6.293

Z score: 1.254

This is the best final RBS score of all start sites

	Is the predicted start codon 

the longest ORF? If not, does 

the longest ORF result in 

excessive gene overlap

(>30bp)?
	This start site also provides the longest ORF (1209bp). 

	Is this start site conserved in 

other phage genomes as

indicated by Starterator?
	The start site proposed by Glimmer/GeneMark (15427) does match Starterator 

Found in 100% of genes in the pham and called 100% when present

	Is this start site conserved in 

other phage genomes as 

indicated by BlastP?
	Phage Stayer

Q:S 1:1

Alignment identity 100% (query and target, 1-402 and 1-402)

Percent identity 100%

E value 0.0e0
 

Phage Salk

Q:S 1:1

Alignment identity 100% (query and target, 1-402 and 1-402)

Percent identity  99.75%

E value 0.0e0

	DECISION
	15427


 
Annotation Decision #3: What is the function of the putative protein?
 
	Gathering Evidence
	 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?
	(PhagesDB and DNAMaster)
phage Stayer

Query 1:1

Alignment Identity 100%

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?
	Match: Tail fiber protein

Database Source: Protein Data Bank

Probability Score: 99.24

However, the alignment length is poor
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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 as Boog gene 19 is flanked by gene 18 which is defined as tail tube protein while gene 20 is NKF. In related phage Stayer, this gene is flanked by gene 19 (major tail protein) and gene 21 (NKF). The actual gene of interest is NKF in phage Stayer. 
[image: image87.png]5560 (17)

84731 (435)

IRTTUTEG

N
o

major tail protein 5539 (17)

. 84731 (435) _

5560 (17)
|






	Is the proposed function found on the SEA-PHAGES approved function list?
	Yes (minor tail protein)

	DECISION:
	Minor tail protein


 
 
Boog gene 21
Friday, January 24, 2025
3:09 PM
 
	Phage Name
	Boog

	Gene #
	21

	Stop Coordinate 
	16838

	Direction (For/Rev)
	Forward

	Gap (Overlap) with Previous Gene
	1bp Overlap

	Selected start coordinate
	16635

	Selected Function
	NKF


 
Annotation Decision #1: Is this a gene?
	Gathering Evidence
	Rationale

	Was the gene called by an 

auto-annotation program 

(Gimmer, GeneMark)?
	YES BOTH

	Is there evidence for coding 

potential?

 

 
	Yes, there is coding potential as seen by the high peaks and the presence of the black bar
[image: image88.png]



However, there is no coding potential in GeneMark when compared to the host:
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	Is this gene present in other

annotated genomes? 
	PhagesDB Blast
Phage name: ProfFrink

Gene #: 21

E-value: 2e-34

 

Phamerator
Phage name: MrAaronian

Gene #: 21

E-value: 0.000e+0

	Does the gene violate any

major guiding principles?
	This gene aligns with many of the guiding principles. It contains no overlap with the previous gene and genes 19 and 21 are also forward genes. Additionally, it has a significant length of ~203bp and starts with and ATG and ends with TAA. Lastly, there are no tRNAs within this ORF. 

	DECISION
	YES


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

	What start site do

Glimmer and GeneMark suggest?
	Glimmer start coordinate: 16635

(with a strength of 6.08)

GeneMark start coordinate: 16635

	Does the start site have an 

associated Ribosome Binding

Site with a high score?
	Final RBS score (for start site 16635): -4.161

Z score: 2.543

This is the best final RBS score of all start sites

	Is the predicted start codon 

the longest ORF? If not, does 

the longest ORF result in 

excessive gene overlap

(>30bp)?
	This start site also provides the longest ORF (203bp). 

	Is this start site conserved in 

other phage genomes as

indicated by Starterator?
	The start site proposed by Glimmer/GeneMark (16635) does match Starterator 

Found in 100% of genes in the pham and called 100% when present

	Is this start site conserved in 

other phage genomes as 

indicated by BlastP?
	Phage MrAaronian

Q:S 1:1

Alignment identity 100% (query and target, 1-67 and 1-67)

Percent identity 97.01%

E value 1.3e-27

 

Phage Egad

Q:S 1:1

Alignment identity 100% (query and target, 1-67 and 1-67)

Percent identity  98.51%

E value 1.3e-27

	DECISION
	16635


 
Annotation Decision #3: What is the function of the putative protein?
 
	Gathering Evidence
	 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?
	(PhagesDB and DNAMaster)
phage MrAaronian

Query 1:1

Alignment Identity 100%

E value 1.3e-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?
	Match: protein of unknown function

Database Source: pFAM

Probability Score: 63.06

There is a poor alignment length and all matches are less than 90.
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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 as Boog gene 20 is flanked by gene 19 which is defined as minor tail protein while gene 21 is NKF. In related phage Stayer, this gene is flanked by gene 20 (NKF) and gene 22 (NKF). The actual gene of interest is NKF in phage Stayer. 
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	Is the proposed function found on the SEA-PHAGES approved function list?
	N/A

	DECISION:
	NKF


 
 
Boog gene 22
Thursday, January 30, 2025
11:05 AM
 
	Phage Name
	Boog

	Gene #
	22

	Stop Coordinate 
	17244

	Direction (For/Rev)
	Forward

	Gap (Overlap) with Previous Gene
	23bp Gap

	Selected start coordinate
	16861

	Selected Function
	NKF


 
Annotation Decision #1: Is this a gene?
	Gathering Evidence
	Rationale

	Was the gene called by an 

auto-annotation program 

(Gimmer, GeneMark)?
	YES BOTH

	Is there evidence for coding 

potential?

 

 
	Yes, there is coding potential as seen by the peak and a black bar:
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In comparison with the host, there is a small amount of coding potential:
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	Is this gene present in other

annotated genomes? 
	PhagesDB Blast
Phage name: Egad

Gene #: 22

E-value: 1e-70

 

Phamerator
Phage name: Stayer

Gene #: 22

E-value: 0.000e+0

	Does the gene violate any

major guiding principles?
	This gene aligns with many of the guiding principles. It contains a small overlap with the previous gene and genes 20 and 22 are also forward genes. Additionally, it has a significant length of ~384bp and starts with and ATG and ends with TGA. Lastly, there are no tRNAs within this ORF. 

	DECISION
	YES


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

	What start site do

Glimmer and GeneMark suggest?
	Glimmer start coordinate: 16861

(with a strength of 9.69)

GeneMark start coordinate: 16861

	Does the start site have an 

associated Ribosome Binding

Site with a high score?
	Final RBS score (for start site 16861): -3.966

Z score: 2.355

This is the best final RBS score and Z score of all start sites

	Is the predicted start codon 

the longest ORF? If not, does 

the longest ORF result in 

excessive gene overlap

(>30bp)?
	This start site does not provide the longest ORF (start site of 16774 provides the longest, but causes a greater gap between this gene and the previous). 

	Is this start site conserved in 

other phage genomes as

indicated by Starterator?
	The start site proposed by Glimmer/GeneMark (16774) does match Starterator 

Found in 74.2% of genes in the pham and called 97.5% when present

	Is this start site conserved in 

other phage genomes as 

indicated by BlastP?
	Phage Egad

Q:S 1:1

Alignment identity 100% (query and target, 1-127 and 1-127)

Percent identity 100%

E value 1e-70

 

Phage Stayer

Q:S 1:1

Alignment identity 100%(query and target, 1-127 and 1-127)

Percent identity 99.21%

E value 4e-70

	DECISION
	16861


 
Annotation Decision #3: What is the function of the putative protein?
 
	Gathering Evidence
	 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?
	(PhagesDB and DNAMaster)
phage Egad

Query 1:1

Alignment Identity 100%

E value 1e-70

Function: Unknown function

	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 as there is a very poor length alignment and a probability score of 51.81 . This result was from Protein Data Bank.
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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 some synteny as Boog gene 21 is adjacent to gene 20 (NKF) and gene 22 (tape measure protein). In related phage Stayer, this gene is NKF and is adjacent to gene 21 (NKF) and gene 23 (tape measure protein). 
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	Is the proposed function found on the SEA-PHAGES approved function list?
	N/A

	DECISION:
	NKF


 
 
Boog gene 23
Thursday, January 30, 2025
11:05 AM
 
	Phage Name
	Boog

	Gene #
	23

	Stop Coordinate 
	21791

	Direction (For/Rev)
	Forward

	Gap (Overlap) with Previous Gene
	27bp Gap

	Selected start coordinate
	17271 

	Selected Function
	Tape measure protein


 
Annotation Decision #1: Is this a gene?
	Gathering Evidence
	Rationale

	Was the gene called by an 

auto-annotation program 

(Gimmer, GeneMark)?
	Glimmer and GeneMark do not agree on the call

	Is there evidence for coding 

potential?

 

 
	Yes, there is evidence of coding potential as seen by large peaks and black bar present throughout the ORF. 
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There is also coding potential in comparison to the host:
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	Is this gene present in other

annotated genomes? 
	PhagesDB Blast
Phage name: DoctorPepper

Gene #: 23

E-value: 0.000e+0

 

Phamerator
Phage name: Stayer

Gene #: 23

E-value: 1.139e-4

	Does the gene violate any

major guiding principles?
	This gene aligns with many of the guiding principles. It contains only a minor gap with the previous gene and genes 21 and 23 are also forward genes. Additionally, it has a significant length of ~4520bp and starts with and ATG and ends with TAA. Lastly, there are no tRNAs within this ORF. 

	DECISION
	YES


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

	What start site do

Glimmer and GeneMark suggest?
	Glimmer start coordinate: 17271bp

(with a strength of 8.20)

GeneMark start coordinate: 17241bp

	Does the start site have an 

associated Ribosome Binding

Site with a high score?
	Glimmer call (17271)

Final RBS score: -5.747

Z score: 2.001

 

GeneMark call (17241)

Final RBS score: -4.966

Z score: 1.916

Neither calls have the best RBS score or Z score

	Is the predicted start codon 

the longest ORF? If not, does 

the longest ORF result in 

excessive gene overlap

(>30bp)?
	Neither start site provide the longest ORF. The start codon of 17220 provides the longest ORF of 4572bp. 

	Is this start site conserved in 

other phage genomes as

indicated by Starterator?
	The start site proposed by Glimmer (17271) does match Starterator 

Found in 82.9% of genes in the pham and called 3.4% when present

	Is this start site conserved in 

other phage genomes as 

indicated by BlastP?
	Phage Linda

Q:S 1:11

Alignment identity 99.3% 

Percent identity 99.73%

E value 0.000e+0 

 

Phage Egad

Q:S 1:1

Alignment identity 99.3%

Percent identity 99.73%

E value 0.000e+0

	DECISION
	17271 

(This start site was chosen because of Starterator evidence and RBS score and Z scores being better).


 
Annotation Decision #3: What is the function of the putative protein?
 
	Gathering Evidence
	 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?
	(PhagesDB and DNAMaster)
phage Egad

Query 1:1

Alignment Identity 100%

E value 0.000e+0

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?
	Match: Tape measure protein

Database Source: Protein Data Bank

Probability Score: 99.81
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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 some synteny as Boog gene 22 is flanked by gene 21 (NKF) and gene 23 (minor tail protein). In related phage Stayer, this gene is a tape measure protein and is adjacent to gene 22 (NKF) and gene 24 (minor tail protein).  
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	Is the proposed function found on the SEA-PHAGES approved function list?
	Yes

	DECISION:
	Tape measure protein


 
 
Boog gene 24
Thursday, January 30, 2025
11:05 AM
 
	Phage Name
	Boog

	Gene #
	24

	Stop Coordinate 
	22609

	Direction (For/Rev)
	Forward

	Gap (Overlap) with Previous Gene
	1bp Overlap 

	Selected start coordinate
	21791

	Selected Function
	Minor tail protein


 
Annotation Decision #1: Is this a gene?
	Gathering Evidence
	Rationale

	Was the gene called by an 

auto-annotation program 

(Gimmer, GeneMark)?
	YES BOTH

	Is there evidence for coding 

potential?

 

 
	Yes, there is coding potential in comparison with the host as seen by the large peaks and black bar.
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In comparison with the host, there is also some coding potential. 
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	Is this gene present in other

annotated genomes? 
	PhagesDB Blast
Phage name: StarLord

Gene #: 24

E-value: e-153

 

Phamerator
Phage name: Sloopyjoe

Gene #: 24

E-value: e-153

	Does the gene violate any

major guiding principles?
	This gene aligns with many of the guiding principles. It contains no gap/overlap with the previous gene and genes 22 and 24 are also forward genes. Additionally, it has a significant length of ~819bp and starts with and ATG and ends with TAA. Lastly, there are no tRNAs within this ORF. 

	DECISION
	YES


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

	What start site do

Glimmer and GeneMark suggest?
	Glimmer start coordinate: 21791

(with a strength of 7.69)

GeneMark start coordinate: 21791

	Does the start site have an 

associated Ribosome Binding

Site with a high score?
	Final RBS score: -5.100 

Z score: 1.823

This is the not best final RBS score of all start sites

	Is the predicted start codon 

the longest ORF? If not, does 

the longest ORF result in 

excessive gene overlap

(>30bp)?
	This start site also provides the longest ORF (819bp). 

	Is this start site conserved in 

other phage genomes as

indicated by Starterator?
	The start site proposed by Glimmer/GeneMark (21791) does match Starterator 

Found in 94.9% of genes in the pham and called 95.3% when present

	Is this start site conserved in 

other phage genomes as 

indicated by BlastP?
	Phage Shiba

Q:S 1:1

Alignment identity 1:1 (query and target, 1-272 and 1-272)

Percent identity 100%

E value 0.0e0

 

Phage Stayer

Q:S 1:1

Alignment identity 100 (query and target, 1-272 and 1-272)

Percent identity  100%

E value 0.0e0

	DECISION
	21791


 
Annotation Decision #3: What is the function of the putative protein?
 
	Gathering Evidence
	 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?
	(PhagesDB and DNAMaster)
Phage Shiba

Q:S 1:1

Alignment identity 1:1 (query and target, 1-272 and 1-272)

Percent identity 100%

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?
	Match: Minor tail protein

Database Source: Protein Data Bank

Probability Score: 99.82
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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 some synteny as Boog gene 23 is flanked by gene 22 (tape measure protein) and gene 24 (minor tail protein). In related phage Stayer, this gene (gene 24) is a minor tail protein and is adjacent to gene 23 (tape measure protein) and gene 25 (minor tail protein).  
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	Is the proposed function found on the SEA-PHAGES approved function list?
	Yes, minor tail protein

	DECISION:
	Minor tail protein


 
 
Boog gene 25
Thursday, January 30, 2025
11:06 AM
 
	Phage Name
	Boog

	Gene #
	25

	Stop Coordinate 
	23775

	Direction (For/Rev)
	Forward

	Gap (Overlap) with Previous Gene
	1bp Overlap

	Selected start coordinate
	22609

	Selected Function
	Minor tail protein


 
Annotation Decision #1: Is this a gene?
	Gathering Evidence
	Rationale

	Was the gene called by an 

auto-annotation program 

(Gimmer, GeneMark)?
	YES BOTH

	Is there evidence for coding 

potential?

 

 
	Yes there is coding potential as seen by the large peaks and black bar.
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In comparison with the host, there is some coding potential. 
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	Is this gene present in other

annotated genomes? 
	PhagesDB Blast
Phage name: Stayer

Gene #: 25

E-value: 0.0

 

Phamerator
Phage name: StarLord

Gene #: 25

E-value: 0.0

	Does the gene violate any

major guiding principles?
	This gene aligns with many of the guiding principles. It contains a minor overlap with the previous gene and genes 23 and 25 are also forward genes. Additionally, it has a significant length of ~1167bp and starts with and ATG and ends with TGA. Lastly, there are no tRNAs within this ORF. 

	DECISION
	YES


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

	What start site do

Glimmer and GeneMark suggest?
	Glimmer start coordinate: 22609

(with a strength of 10.26)

GeneMark start coordinate: 22609

	Does the start site have an 

associated Ribosome Binding

Site with a high score?
	Final RBS score: -3.148

Z score: 2.745

This is the best final RBS score of all start sites

	Is the predicted start codon 

the longest ORF? If not, does 

the longest ORF result in 

excessive gene overlap

(>30bp)?
	This start site also provides the longest ORF (1167bp). 

	Is this start site conserved in 

other phage genomes as

indicated by Starterator?
	The start site proposed by Glimmer/GeneMark (22609) does match Starterator 

Found in 62.4% of genes in the pham and called 92.6% when present

	Is this start site conserved in 

other phage genomes as 

indicated by BlastP?
	Phage Stayer

Q:S 1:1

Alignment identity 100% (query and target, 1-388 and 1-388)

Percent identity 100%

E value 0.0e0

 

Phage Linda

Q:S 1:1

Alignment identity 100% (query and target, 1-388 and 1-388)

Percent identity  99.74%

E value 0.0e0

	DECISION
	22609


 
Annotation Decision #3: What is the function of the putative protein?
 
	Gathering Evidence
	 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?
	(PhagesDB and DNAMaster)
Phage Stayer

Q:S 1:1

Alignment identity 100% (query and target, 1-388 and 1-388)

Percent identity 100%

E value 0.0e0

Function: Mimor 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?
	Match: Minor tail protein

Database Source: Protein Data Bank

Probability Score: 99.97
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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 some synteny as Boog gene 24 is flanked by gene 23 (minor tail protein) and gene 25 (NKF). In related phage Stayer, this gene (gene 25) is a minor tail protein and is adjacent to gene 24 (minor tail protein) and gene 26 (NKF).  
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	Is the proposed function found on the SEA-PHAGES approved function list?
	Yes, minor tail protein

	DECISION:
	Minor tail protein


 
 
Boog gene 26
Thursday, January 30, 2025
11:06 AM
 
	Phage Name
	Boog

	Gene #
	26

	Stop Coordinate 
	24030

	Direction (For/Rev)
	Forward

	Gap (Overlap) with Previous Gene
	19 bp Gap

	Selected start coordinate
	23794

	Selected Function
	NKF


 
Annotation Decision #1: Is this a gene?
	Gathering Evidence
	Rationale

	Was the gene called by an 

auto-annotation program 

(Gimmer, GeneMark)?
	YES BOTH

	Is there evidence for coding 

potential?

 

 
	Yes, there is evidence of coding potential as seen by the large peaks and black bar. 
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In comparison with the host, there is no coding potential. 
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	Is this gene present in other

annotated genomes? 
	PhagesDB Blast
Phage name: Stayer

Gene #: 26

E-value: 2e-38

 

Phamerator
Phage name: StarLord

Gene #: 26

E-value: 2e-38

	Does the gene violate any

major guiding principles?
	This gene aligns with many of the guiding principles. It contains a very minor overlap with the previous gene and genes 24 and 26 are also forward genes. Additionally, it has a significant length of ~237bp and starts with and ATG and ends with TAA. Lastly, there are no tRNAs within this ORF. 

	DECISION
	YES


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

	What start site do

Glimmer and GeneMark suggest?
	Glimmer start coordinate: 23794

(with a strength of 7.06)

GeneMark start coordinate: 23794

	Does the start site have an 

associated Ribosome Binding

Site with a high score?
	Final RBS score: -2.011

Z score: 3.295

This is the best final RBS score of all start sites

	Is the predicted start codon 

the longest ORF? If not, does 

the longest ORF result in 

excessive gene overlap

(>30bp)?
	This start site also provides the longest ORF (237bp). 

	Is this start site conserved in 

other phage genomes as

indicated by Starterator?
	The start site proposed by Glimmer/GeneMark (23794) does match Starterator 

Found in 100% of genes in the pham and called 98.4% when present

	Is this start site conserved in 

other phage genomes as 

indicated by BlastP?
	Phage Stayer

Q:S 1:1

Alignment identity 100% (query and target, 1-78 and 1-78)

Percent identity 94.87%

E value 1.4e-45

 

Phage Sporto

Q:S 1:1

Alignment identity 100% (query and target, 1-78 and 1-78)

Percent identity 83.33%

E value 6.5e-41

	DECISION
	23794


 
Annotation Decision #3: What is the function of the putative protein?
 
	Gathering Evidence
	 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?
	(PhagesDB and DNAMaster)
Phage Stayer

Q:S 1:1

Alignment identity 100% (query and target, 1-78 and 1-78)

Percent identity 94.87%

E value 1.4e-45

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?
	There is no significant result as the greatest probability is 28.33 from Protein Data Bank. There is also an extremely poor alignment 
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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 some synteny as Boog gene 25 is flanked by gene 24 (minor tail protein) and gene 26 (NKF). In related phage Stayer, this gene (gene 26) is NKF and is adjacent to gene 25 (minor tail protein) and gene 27 (minor tail protein).  
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	Is the proposed function found on the SEA-PHAGES approved function list?
	N/A

	DECISION:
	NKF


 
 
Boog gene 27
Thursday, January 30, 2025
11:06 AM
 
	Phage Name
	Boog

	Gene #
	27

	Stop Coordinate 
	24830

	Direction (For/Rev)
	Forward

	Gap (Overlap) with Previous Gene
	1bp Overlap

	Selected start coordinate
	24030

	Selected Function
	NKF


 
Annotation Decision #1: Is this a gene?
	Gathering Evidence
	Rationale

	Was the gene called by an 

auto-annotation program 

(Gimmer, GeneMark)?
	Glimmer and GeneMark made different calls 

	Is there evidence for coding 

potential?

 

 
	Yes, there is evidence of coding potential as seen by the large peaks and black bar 
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In comparison to the host, there is no coding potential in GeneMark:
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	Is this gene present in other

annotated genomes? 
	PhagesDB Blast
Phage name: Sporto

Gene #: 28

E-value: e-157

 

Phamerator
Phage name: Stayer 

Gene #: 27

E-value: 0.000e+0

	Does the gene violate any

major guiding principles?
	This gene aligns with many of the guiding principles. It contains only a slight with the previous gene and genes 25 and 27 are also forward genes. Additionally, it has a significant length of ~800bp and starts with and ATG and ends with TAA. Lastly, there are no tRNAs within this ORF. 

	DECISION
	YES


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

	What start site do

Glimmer and GeneMark suggest?
	Glimmer start coordinate: 24039

(with a strength of 6.74)

GeneMark start coordinate: 24030

	Does the start site have an 

associated Ribosome Binding

Site with a high score?
	Glimmer call (24039)

Final RBS score: -4.732

Z score: 2.355

 

GeneMark call (24030)

Final RBS score: -4.437

Z score: 2.139

 

The GeneMark call (24030) has the best final RBS score while Glimmer has the best Z score

	Is the predicted start codon 

the longest ORF? If not, does 

the longest ORF result in 

excessive gene overlap

(>30bp)?
	The start site proposed by GeneMark (24030) provides the longest ORF of 801bp, while the site proposed by Glimmer (24039) provide the second longest (792bp).  

	Is this start site conserved in 

other phage genomes as

indicated by Starterator?
	The start site proposed by Glimmer (24039) does match Starterator 

but is only found in 3.0% of genes in the pham and called 33.33% when present (Boog is present in its own Starterator track, and the other two phages with this start site do not call it). Due to the RBS and Z scores still being strong for the GeneMark call and the site 24030 being more present in the pham and called more consistently, this start site is chosen. 

	Is this start site conserved in 

other phage genomes as 

indicated by BlastP?
	Phage Sporto

Q:S 1:4

Alignment identity 98.9%

Percent identity 98.48%

E value e-157

 

Phage Stayer

Q:S 3:6

Alignment identity 98.1%

Percent identity  98.48%

E value 0.00e0

	DECISION
	24030


 
Annotation Decision #3: What is the function of the putative protein?
 
	Gathering Evidence
	 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?
	(PhagesDB and DNAMaster)
phage Sporto

Query 1:4

Alignment Identity 98.9%

E value e-157

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?
	In Protein Data Bank, there are many matches >90 that all suggest a cell adhesion protein (highest probability score is 96.17), but there is very poor length alignments in these results. There is also a match to an unknown Siphoviridae protein from pFAM (98). 
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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 as Boog gene 26 is flanked by gene 25 which is defined as NKF while gene 27 is NKF. In related phage Sporto, this gene is flanked by gene 27 (NKF) and gene 29 (NKF). In Sporto, this protein is classified as a minor tail protein. 
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	Is the proposed function found on the SEA-PHAGES approved function list?
	NO, there is no cell adhesion protein on the approved list

 

 

	DECISION:
	NKF


 
 
Boog gene 28
Thursday, January 30, 2025
11:06 AM
 
	Phage Name
	Boog

	Gene #
	28

	Stop Coordinate 
	25275

	Direction (For/Rev)
	Forward

	Gap (Overlap) with Previous Gene
	17bp Gap

	Selected start coordinate
	24847 

	Selected Function
	NKF


 
Annotation Decision #1: Is this a gene?
	Gathering Evidence
	Rationale

	Was the gene called by an 

auto-annotation program 

(Gimmer, GeneMark)?
	Glimmer and GeneMark made different calls

	Is there evidence for coding 

potential?

 

 
	Yes, there is coding potential as seen by the peaks and black bar:
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There is no coding potential in GeneMark when compared to the host:
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	Is this gene present in other

annotated genomes? 
	PhagesDB Blast
Phage name: Sloopyjoe

Gene #: 28

E-value: 4e-78

 

Phamerator
Phage name: Stayer

Gene #: 28

E-value: 0.000e+0

	Does the gene violate any

major guiding principles?
	This gene aligns with many of the guiding principles. It contains only a minor overlap with the previous gene and genes 26 and 28 are also forward genes. Additionally, it has a significant length of ~428bp and starts with and ATG and ends with TAG. Lastly, there are no tRNAs within this ORF. 

	DECISION
	YES


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

	What start site do

Glimmer and GeneMark suggest?
	Glimmer start coordinate: 24847

(with a strength of 5.22)

GeneMark start coordinate: 24955

	Does the start site have an 

associated Ribosome Binding

Site with a high score?
	Glimmer call (24847)

Final RBS score: -4.717

Z score: 2.218

 

 

GeneMark call (24955)

Final RBS score: -6.822

Z score: -1.215

 

Glimmer has the second best final RBS score and the best Z score, while the GeneMark call is the 8th best.

	Is the predicted start codon 

the longest ORF? If not, does 

the longest ORF result in 

excessive gene overlap

(>30bp)?
	Neither start site provide the longest ORF, and the start site that provides the longest ORF (24805) of 471bp has an overlap of 25bp with the previous gene. 

	Is this start site conserved in 

other phage genomes as

indicated by Starterator?
	The start site proposed by Glimmer (24847) does match Starterator 

Found in 56.1% of genes in the pham and called 40% when present

	Is this start site conserved in 

other phage genomes as 

indicated by BlastP?
	Phage Sloopyjoe

Q:S 1:1

Alignment identity 100% (query and target, 1-142 and 1-142)

Percent identity 94.37%

E value 0.0e0

 

Phage Stayer

Q:S 1:1

Alignment identity 100% (query and target, 1-142 and 1-142)

Percent identity 100%

E value 0.0e0

	DECISION
	24847

(Glimmer gene call has best evidence in Starterator, best RBS/Z scores, and has conservation with other phages in the cluster)


 
Annotation Decision #3: What is the function of the putative protein?
 
	Gathering Evidence
	 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?
	(PhagesDB and DNAMaster)
phage Sloopyjoe

Query 1:1

Alignment Identity 100%

E value 0.0e0

Function: Unknown function

	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 as there is a very poor length alignment and a match score of 51.9. This result was from 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?
	There is some synteny as Boog gene 27 is adjacent to gene 26 (NKF) and gene 28 (NKF). In related phage Sloopyjoe, this gene is classified as NKF and is flanked by genes 27 (minor tail protein) and 29 (NKF). 
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	Is the proposed function found on the SEA-PHAGES approved function list?
	N/A

	DECISION:
	NKF


 
 
Boog gene 29
Thursday, January 30, 2025
11:06 AM
 
	Phage Name
	Boog

	Gene #
	29

	Stop Coordinate 
	25577

	Direction (For/Rev)
	Forward

	Gap (Overlap) with Previous Gene
	3bp Gap

	Selected start coordinate
	25278

	Selected Function
	NKF


 
Annotation Decision #1: Is this a gene?
	Gathering Evidence
	Rationale

	Was the gene called by an 

auto-annotation program 

(Gimmer, GeneMark)?
	YES BOTH

	Is there evidence for coding 

potential?

 

 
	Yes, there is coding potential as seen by black bar and peak
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In comparison to the host, there is no coding potential. 
[image: image128.png]L

wety oH——

25200




 
[image: image129.png]1.0

0.5

0.0

an.-

]





	Is this gene present in other

annotated genomes? 
	PhagesDB Blast 
Phage name: Stayer 

Gene #: 29

E-value: 4e-49

 

Phamerator
Phage name: Stayer

Gene #: 29

E-value: 0.000e+0

	Does the gene violate any

major guiding principles?
	This gene aligns with many of the guiding principles. It contains a small gap with the previous gene and genes 27 and 29 are also forward genes. Additionally, it has a significant length of ~300bp and starts with and ATG and ends with TAA. Lastly, there are no tRNAs within this ORF. 

	DECISION
	YES


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

	What start site do

Glimmer and GeneMark suggest?
	Glimmer start coordinate: 25278

(with a strength of 4.76)

GeneMark start coordinate: 25278

	Does the start site have an 

associated Ribosome Binding

Site with a high score?
	Final RBS score (for start site 25278): -3.219

Z score: 2.719

This is the best final RBS and Z score of all start sites

	Is the predicted start codon 

the longest ORF? If not, does 

the longest ORF result in 

excessive gene overlap

(>30bp)?
	This start site also provides the longest ORF (300bp). 

	Is this start site conserved in 

other phage genomes as

indicated by Starterator?
	The start site proposed by Glimmer/GeneMark (25278) does match Starterator 

Found in 29.5% of genes in the pham and called 83.3% when present

	Is this start site conserved in 

other phage genomes as 

indicated by BlastP?
	Phage Stayer

Q:S 1:1

Alignment identity 100%  (query and target, 1-99 and 1-99)

Percent identity 95.96%

E value 0.0e0

 

Phage Zeina

Q:S 1:1

Alignment identity 94.3% 

Percent identity 65.85%

E value 1.9e-12

	DECISION
	25278


 
Annotation Decision #3: What is the function of the putative protein?
	Gathering Evidence
	 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?
	(PhagesDB and DNAMaster)
phage Stayer

Query 1:1

Alignment Identity 100%

E value 0.0e0

Function: Unknown function

	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?
	Despite many probability scores >90 from pFAM and Protein Data Bank, most of these match to bacterial proteins that are not classified in phages (etc. FtsB, PspB, MctB). 
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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 as Boog gene 28 is adjacent to gene 27 (NKF) and gene 29 (NKF). In related phage Stayer, this is classified as NKF and adjacent to gene 28 (NKF) and gene 30 (NKF). Even though there are no assigned, functions there is some synteny as the gene itself is present in related phages, just with an unknown function. 
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	Is the proposed function found on the SEA-PHAGES approved function list?
	None of the bacterial proteins mentioned above are proposed functions in the list 

	DECISION:
	NKF


 
 
Boog gene 30
Thursday, January 30, 2025
11:06 AM
 
	Phage Name
	Boog

	Gene #
	30

	Stop Coordinate 
	25972

	Direction (For/Rev)
	Forward

	Gap (Overlap) with Previous Gene
	6bp Gap

	Selected start coordinate
	25583

	Selected Function
	NKF


 
Annotation Decision #1: Is this a gene?
	Gathering Evidence
	Rationale

	Was the gene called by an 

auto-annotation program 

(Gimmer, GeneMark)?
	YES BOTH

	Is there evidence for coding 

potential?

 

 
	Yes, there is evidence of coding potential as seen by large peaks and black bars. 
[image: image132.png]26(

25600




In comparison with the host, there is some evidence of coding potential:
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	Is this gene present in other

annotated genomes? 
	PhagesDB Blast
Phage name: DoctorPepper

Gene #: 30

E-value: 3e-55

 

Phamerator
Phage name: Stayer

Gene #: 30

E-value: 0.000e+0

	Does the gene violate any

major guiding principles?
	This gene aligns with many of the guiding principles. It contains only a minor gap of 6bp with the previous gene and genes 28 and 30 are also forward genes. Additionally, it has a significant length of ~390bp and starts with and ATG and ends with TGA. Lastly, there are no tRNAs within this ORF. 

	DECISION
	YES


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

	What start site do

Glimmer and GeneMark suggest?
	Glimmer start coordinate: 25583

(with a strength of 8.06)

GeneMark start coordinate: 25583

	Does the start site have an 

associated Ribosome Binding

Site with a high score?
	Final RBS score (for start site 25583): -2.584

Z score: 3.051

This is the best final RBS score and Z score of all start sites

	Is the predicted start codon 

the longest ORF? If not, does 

the longest ORF result in 

excessive gene overlap

(>30bp)?
	This start site also provides the longest ORF (390bp). 

	Is this start site conserved in 

other phage genomes as

indicated by Starterator?
	The start site proposed by Glimmer/GeneMark (25583) does match Starterator 

Found in 43.8% of genes in the pham and called 100% when present

	Is this start site conserved in 

other phage genomes as 

indicated by BlastP?
	Phage DoctorPepper

Q:S 1:1

Alignment identity 100% (query and target, 1-129 and 1-129)

Percent identity 83.72%

E value 0.0e0

 

Phage Stayer

Q:S 1:1

Alignment identity 100% (query and target, 1-129 and 1-129)

Percent identity 86.82%

E value 0.0e0

	DECISION
	25583


 
Annotation Decision #3: What is the function of the putative protein?
	Gathering Evidence
	 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?
	(PhagesDB and DNAMaster)
phage Stayer

Query 1:1

Alignment Identity 100%

E value 0.0e0

Function: Unknown function

	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?
	Match: Holin

Database Source: pFAM

Probability Score: 99.94
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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 as Boog gene 29 is adjacent to gene 28 (NKF) and gene 30 (NKF). In related phage Stayer, this gene is adjacent to gene 29 (NKF) and gene 31 (NKF). Despite being NKF, this protein in Boog aligns with the protein in phage Stayer. 
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	Is the proposed function found on the SEA-PHAGES approved function list?
	Yes (However, SEAPHAGES said that it needs biochemical evidence, two transmembrane domains, which are not present). Also, Holins aren't classified anywhere in AW cluster

	DECISION:
	NKF


 
 
Boog gene 31
Thursday, January 30, 2025
11:06 AM
 
	Phage Name
	Boog

	Gene #
	31

	Stop Coordinate 
	26320

	Direction (For/Rev)
	Forward

	Gap (Overlap) with Previous Gene
	55bp Gap

	Selected start coordinate
	26027

	Selected Function
	NKF


 
Annotation Decision #1: Is this a gene?
	Gathering Evidence
	Rationale

	Was the gene called by an 

auto-annotation program 

(Gimmer, GeneMark)?
	YES BOTH

	Is there evidence for coding 

potential?

 

 
	Yes, there is evidence of coding potential as seen by the black bar and large peaks:
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In comparison with the host, there is also some coding potential:
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	Is this gene present in other

annotated genomes? 
	PhagesDB Blast
Phage name: Stayer

Gene #: 31

E-value: 1e-48

 

Phamerator
Phage name: Stayer

Gene #: 31

E-value: 0.000e+0

	Does the gene violate any

major guiding principles?
	Genes 29 and 31 adjacent to this gene are also forward genes. Additionally, this ORF has a significant length of ~294bp and starts with and ATG and ends with TAA. Lastly, there are no tRNAs within this ORF. Even though this gene contains a larger gap of 55bp with the previous gene, this is no exceeding the maximum amount as listed on SEA-PHAGES guiding principles. 

	DECISION
	YES


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

	What start site do

Glimmer and GeneMark suggest?
	Glimmer start coordinate: 26027

(with a strength of 9.36)

GeneMark start coordinate: 26027

	Does the start site have an 

associated Ribosome Binding

Site with a high score?
	Final RBS score (for start site 26027): -2.481

Z score: 3.284

This is the best final RBS score and Z score of all start sites

	Is the predicted start codon 

the longest ORF? If not, does 

the longest ORF result in 

excessive gene overlap

(>30bp)?
	This start site also provides the longest ORF (294bp). 

	Is this start site conserved in 

other phage genomes as

indicated by Starterator?
	The start site proposed by Glimmer/GeneMark (26027) does match Starterator 

Found in 100% of genes in the pham and called 94.5% when present

	Is this start site conserved in 

other phage genomes as 

indicated by BlastP?
	Phage Stayer

Q:S 1:1

Alignment identity 100% (query and target, 1-97 and 1-97)

Percent identity 100%

E value 0.0e0

 

Phage Shiba

Q:S 1:1

Alignment identity 100% (query and target, 1-97 and 1-97)

Percent identity  96.91%

E value 0.0e0

	DECISION
	26027


 
Annotation Decision #3: What is the function of the putative protein?
 
	Gathering Evidence
	 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?
	(PhagesDB and DNAMaster)
phage Stayer

Query 1:1

Alignment Identity 100%

E value 0.0e0

Function: Unknown function

	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 as there is a very poor length alignment and a highest probability score of 79.56. This result was from 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?
	There is some synteny as Boog is adjacent to gene 29 (NKF) and gene 31 (NKF) but has synteny with a gene in Stayer. In related phage Stayer, this gene has NKF is flanked by genes 30 and 32 which also have NKF. 
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	Is the proposed function found on the SEA-PHAGES approved function list?
	N/A

	DECISION:
	NKF


 
 
Boog gene 32
Sunday, February 9, 2025
10:31 PM
 
	Phage Name
	Boog

	Gene #
	32

	Stop Coordinate 
	26672

	Direction (For/Rev)
	Forward

	Gap (Overlap) with Previous Gene
	176bp Gap 

	Selected start coordinate
	26496

	Selected Function
	NKF


 
Annotation Decision #1: Is this a gene?
	Gathering Evidence
	Rationale

	Was the gene called by an 

auto-annotation program 

(Gimmer, GeneMark)?
	YES BOTH

	Is there evidence for coding 

potential?

 

 
	Yes, there is coding potential as seen by the large black bar and peaks. 
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In comparison with the host, there is also some coding potential. 
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	Is this gene present in other

annotated genomes? 
	PhagesDB Blast
Phage name: Stayer

Gene #: 32

E-value: 8e-25

 

Phamerator
Phage name: StarLord

Gene #: 32

E-value: 8e-25

	Does the gene violate any

major guiding principles?
	This gene aligns with many of the guiding principles. It contains a significant gap with the previous gene, but this region was examined and there is no coding potential present. Adjacent genes 30 and 32 are also forward genes. Additionally, it has a significant length of ~177bp and starts with and ATG and ends with TAA. Lastly, there are no tRNAs within this ORF. 

	DECISION
	YES


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

	What start site do

Glimmer and GeneMark suggest?
	Glimmer start coordinate: 26496

(with a strength of 6.72)

GeneMark start coordinate: 26496

	Does the start site have an 

associated Ribosome Binding

Site with a high score?
	Final RBS score: -2.236

Z score: 3.188

This is the best final RBS score and Z score of all start sites

	Is the predicted start codon 

the longest ORF? If not, does 

the longest ORF result in 

excessive gene overlap

(>30bp)?
	This start site also provides the longest ORF (177bp). 

	Is this start site conserved in 

other phage genomes as

indicated by Starterator?
	The start site proposed by Glimmer/GeneMark (26496) does match Starterator 

Found in 100% of genes in the pham and called 100% when present

	Is this start site conserved in 

other phage genomes as 

indicated by BlastP?
	Phage Stayer

Q:S 1:1

Alignment identity  100% (query and target, 1-58 and 1-58)

Percent identity 100%

E value 2.9e-11

	DECISION
	26496


 
Annotation Decision #3: What is the function of the putative protein?
 
	Gathering Evidence
	 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?
	(PhagesDB and DNAMaster)
Phage Stayer

Q:S 1:1

Alignment identity  100% (query and target, 1-58 and 1-58)

Percent identity 100%

E value 2.9e-11

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 as there is a very poor length alignment and a highest probability score of 64.71 from Protein Data Bank. 
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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 as Boog gene 31 is adjacent to gene 30 (NKF) and gene 32 (NKF) but has synteny with a gene in Stayer. In related phage Stayer (gene 32), this gene has NKF is flanked by genes 31 and 33 which also have NKF. 
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	Is the proposed function found on the SEA-PHAGES approved function list?
	N/A

	DECISION:
	NKF


 
 
Boog gene 33
Sunday, February 9, 2025
10:40 PM
 
	Phage Name
	Boog

	Gene #
	33

	Stop Coordinate 
	26991

	Direction (For/Rev)
	Forward

	Gap (Overlap) with Previous Gene
	86bp Gap

	Selected start coordinate
	26758

	Selected Function
	NKF


 
Annotation Decision #1: Is this a gene?
	Gathering Evidence
	Rationale

	Was the gene called by an 

auto-annotation program 

(Gimmer, GeneMark)?
	YES BOTH

	Is there evidence for coding 

potential?

 

 
	Yes, there is coding potential as seen by the black bar and large peaks
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In comparison with the host, there is also coding potential
[image: image145.png]26800

il






	Is this gene present in other

annotated genomes? 
	PhagesDB Blast
Phage name: StarLord

Gene #: 33

E-value: 4e-37

 

Phamerator
Phage name: Sloopyjoe

Gene #: 33

E-value: 4e-37

	Does the gene violate any

major guiding principles?
	This gene aligns with many of the guiding principles. It contains a significant gap with the previous gene, but this region was examined and there is no coding potential present. Adjacent genes 31 and 33 are also forward genes. Additionally, it has a significant length of ~234bp and starts with and ATG and ends with TAA. Lastly, there are no tRNAs within this ORF. 

	DECISION
	YES


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

	What start site do

Glimmer and GeneMark suggest?
	Glimmer start coordinate: 26758

(with a strength of 8.86)

GeneMark start coordinate: 26758

	Does the start site have an 

associated Ribosome Binding

Site with a high score?
	Final RBS score: -1.931

Z score: 3.295

This is the best final RBS score and Z score of all start sites

	Is the predicted start codon 

the longest ORF? If not, does 

the longest ORF result in 

excessive gene overlap

(>30bp)?
	This start site does not provide the longest ORF (234bp). 

The longest ORF (402bp) would overlap with gene 31

	Is this start site conserved in 

other phage genomes as

indicated by Starterator?
	The start site proposed by Glimmer/GeneMark (26758) does match Starterator 

Found in 100% of genes in the pham and called 100% when present

	Is this start site conserved in 

other phage genomes as 

indicated by BlastP?
	Phage Egad

Q:S 1:1

Alignment identity 100% (query and target, 1-77 and 1-77)

Percent identity 100%

E value 0.0e0

 

Phage Stayer

Q:S 1:1

Alignment identity 100% 

Percent identity 97.40%

E value 0.0e0

	DECISION
	26758


 
Annotation Decision #3: What is the function of the putative protein?
 
	Gathering Evidence
	 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?
	(PhagesDB and DNAMaster)
Phage Egad

Q:S 1:1

Alignment identity 100% (query and target, 1-77 and 1-77)

Percent identity 100%

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 as there is a very poor length alignment and a highest probability score of 19.99 from Protein Data Bank.
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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 as Boog gene 32 is adjacent to gene 31 (NKF) and gene 33 (NKF) but has synteny with a gene in Stayer. In related phage Stayer (gene 33), this gene has NKF is flanked by genes 32 and 34 which also have NKF. 
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	Is the proposed function found on the SEA-PHAGES approved function list?
	N/A

	DECISION:
	NKF


 
 
Boog gene 34
Sunday, February 9, 2025
10:40 PM
 
	Phage Name
	Boog

	Gene #
	34

	Stop Coordinate 
	27330

	Direction (For/Rev)
	Forward

	Gap (Overlap) with Previous Gene
	100bp Gap 

	Selected start coordinate
	27091

	Selected Function
	NKF


 
Annotation Decision #1: Is this a gene?
	Gathering Evidence
	Rationale

	Was the gene called by an 

auto-annotation program 

(Gimmer, GeneMark)?
	YES BOTH

	Is there evidence for coding 

potential?

 

 
	Yes, there is evidence of coding potential as seen by the large peaks and black bar.
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In comparison with the host, there is also some coding potential. 
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	Is this gene present in other

annotated genomes? 
	PhagesDB Blast
Phage name: Stayer

Gene #: 34

E-value: 9e-40

 

Phamerator
Phage name: StarLord

Gene #: 34

E-value: 9e-40

	Does the gene violate any

major guiding principles?
	This gene aligns with many of the guiding principles. It contains a significant gap with the previous gene, but this region was examined and there is no coding potential present. Adjacent genes 32 and 34 are also forward genes. Additionally, it has a significant length of ~240bp and starts with and ATG and ends with TAA. Lastly, there are no tRNAs within this ORF. 

	DECISION
	YES


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

	What start site do

Glimmer and GeneMark suggest?
	Glimmer start coordinate: 27091

(with a strength of 13.70)

GeneMark start coordinate: 27091

	Does the start site have an 

associated Ribosome Binding

Site with a high score?
	Final RBS score: -3.814

Z score: 2.398

This is the best final RBS score and Z score of all start sites

	Is the predicted start codon 

the longest ORF? If not, does 

the longest ORF result in 

excessive gene overlap

(>30bp)?
	This start site also provides the longest ORF (240bp). 

	Is this start site conserved in 

other phage genomes as

indicated by Starterator?
	The start site proposed by Glimmer/GeneMark (27091) does match Starterator 

Found in 80.0% of genes in the pham and called 100% when present

	Is this start site conserved in 

other phage genomes as 

indicated by BlastP?
	Phage Stayer

Q:S 1:1

Alignment identity 100% (query and target, 1-79 and 1-79)

Percent identity 100%

E value 1.2e-34

	DECISION
	27091


 
Annotation Decision #3: What is the function of the putative protein?
	Gathering Evidence
	 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?
	(PhagesDB and DNAMaster)
Phage Stayer

Q:S 1:1

Alignment identity 100% (query and target, 1-79 and 1-79)

Percent identity 100%

E value 1.2e-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 as there is a very poor length alignment and a highest probability score of 86.5, but for a protein not commonly defined in phages. This result was from pFAM. All other matches are <80 probability score
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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 as Boog gene 33 is adjacent to gene 32 (NKF) and gene 34 (NKF) but has synteny with a gene in Stayer. In related phage Stayer (gene 34), this gene has NKF is flanked by genes 33 and 35 which also have NKF. 
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	Is the proposed function found on the SEA-PHAGES approved function list?
	N/A

	DECISION:
	NKF


The gap between genes 33 and 34: GeneMark shows no coding potential. Also, any ORF's present in this gap are not >120bp as suggested by the SEAPHAGES guide. 
 
 
Boog gene 35
Sunday, February 9, 2025
10:40 PM
 
	Phage Name
	Boog

	Gene #
	35

	Stop Coordinate 
	27674

	Direction (For/Rev)
	Forward

	Gap (Overlap) with Previous Gene
	84bp Gap

	Selected start coordinate
	27414

	Selected Function
	NKF


 
Annotation Decision #1: Is this a gene?
	Gathering Evidence
	Rationale

	Was the gene called by an 

auto-annotation program 

(Gimmer, GeneMark)?
	YES BOTH

	Is there evidence for coding 

potential?

 

 
	Yes, there is coding potential as seen by the large peak and black bars. 
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In comparison with the host, there is also some coding potential
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	Is this gene present in other

annotated genomes? 
	PhagesDB Blast
Phage name: Stayer

Gene #: 35

E-value: 1e-39

 

Phamerator
Phage name: StarLord

Gene #: 35

E-value: 1e-39

	Does the gene violate any

major guiding principles?
	This gene aligns with many of the guiding principles. It contains a significant gap with the previous gene, but this region was examined and there is no coding potential present. Adjacent genes 33 and 35 are also forward genes. Additionally, it has a significant length of ~261bp and starts with and ATG and ends with TAG. Lastly, there are no tRNAs within this ORF. 

	DECISION
	YES


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

	What start site do

Glimmer and GeneMark suggest?
	Glimmer start coordinate: 27414

(with a strength of 6.53)

GeneMark start coordinate: 27414

	Does the start site have an 

associated Ribosome Binding

Site with a high score?
	Final RBS score: -2.725

Z score: 2.955

This is the best final RBS score and Z score of all start sites

	Is the predicted start codon 

the longest ORF? If not, does 

the longest ORF result in 

excessive gene overlap

(>30bp)?
	This start site also provides the longest ORF (261bp). 

	Is this start site conserved in 

other phage genomes as

indicated by Starterator?
	The start site proposed by Glimmer/GeneMark (27414) does match Starterator 

Found in 90.5% of genes in the pham and called 100% when present

	Is this start site conserved in 

other phage genomes as 

indicated by BlastP?
	Phage Stayer

Q:S 1:1

Alignment identity 100% (query and target, 1-86 and 1-86)

Percent identity 100%

E value 3.5e-35

	DECISION
	27414


 
Annotation Decision #3: What is the function of the putative protein?
	Gathering Evidence
	 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?
	(PhagesDB and DNAMaster)
Phage Stayer

Q:S 1:1

Alignment identity 100% (query and target, 1-86 and 1-86)

Percent identity 100%

E value 3.5e-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?
	No quality match as there is a very poor length alignment and a highest probability score of 79.31 from Protein Data Bank. 
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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 as Boog gene 34 is adjacent to gene 33 (NKF) and gene 35 (NKF) but has synteny with a gene in Stayer. In related phage Stayer (gene 35), this gene has NKF is flanked by genes 34 and 36 which also have NKF. 
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	Is the proposed function found on the SEA-PHAGES approved function list?
	N/A

	DECISION:
	NKF


 
 
Boog gene 36
Sunday, February 9, 2025
10:40 PM
 
	Phage Name
	Boog

	Gene #
	35

	Stop Coordinate 
	28016

	Direction (For/Rev)
	Forward

	Gap (Overlap) with Previous Gene
	103 bp gap with gene 34

	Selected start coordinate
	27777

	Selected Function
	NKF


 
Annotation Decision #1: Is this a gene?
	Gathering Evidence
	Rationale

	Was the gene called by an 

auto-annotation program 

(Gimmer, GeneMark)?
	YES BOTH

	Is there evidence for coding 

potential?

 

 
	Yes, there is coding potential as seen by the large peaks and black bar
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In comparison with the host, there is also some coding potential
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	Is this gene present in other

annotated genomes? 
	PhagesDB Blast
Phage name: Stayer

Gene #: 36

E-value: 4e-38

 

Phamerator
Phage name: StarLord

Gene #: 36

E-value: 4e-38

	Does the gene violate any

major guiding principles?
	This gene aligns with many of the guiding principles. It contains a significant gap with the previous gene, but this region was examined and there is no coding potential present. Adjacent genes 34 is a forward gene, but 36 is a reverse gene. Additionally, it has a significant length of ~240bp and starts with and ATG and ends with TAA. Lastly, there are no tRNAs within this ORF. 

	DECISION
	YES


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

	What start site do

Glimmer and GeneMark suggest?
	Glimmer start coordinate: 27777

(with a strength of 11.19)

GeneMark start coordinate: 27777

	Does the start site have an 

associated Ribosome Binding

Site with a high score?
	Final RBS score: -2.523

Z score: 3.051

This is the best final RBS score and Z score of all start sites

	Is the predicted start codon 

the longest ORF? If not, does 

the longest ORF result in 

excessive gene overlap

(>30bp)?
	This start site also provides the longest ORF (240bp). 

	Is this start site conserved in 

other phage genomes as

indicated by Starterator?
	The start site proposed by Glimmer/GeneMark (27777) does match Starterator 

Found in 70.5% of genes in the pham and called 98.9% when present

	Is this start site conserved in 

other phage genomes as 

indicated by BlastP?
	Phage Stayer

Q:S 1:1

Alignment identity 100% (query and target, 1-79 and 1-79)

Percent identity 100%

E value 7.3e-36

 

Phage Sporto

Q:S 1:1

Alignment identity 100% (query and target, 1-79 and 1-79)

Percent identity  100%

E value 7.3e-36

	DECISION
	27777


 
Annotation Decision #3: What is the function of the putative protein?
	Gathering Evidence
	 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?
	(PhagesDB and DNAMaster)
Phage Stayer

Q:S 1:1

Alignment identity 100% (query and target, 1-79 and 1-79)

Percent identity 100%

E value 7.3e-36

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 as there is a very poor length alignment and a highest probability score of 86.92 but to a pillin protein. This result was from 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?
	There is some synteny as Boog gene 35 is adjacent to gene 34 (NKF) and gene 36 (deleted) but has synteny with a gene in Stayer. In related phage Stayer, this gene (gene 36) has NKF is flanked by genes 35 and 37 which also have NKF. 
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	Is the proposed function found on the SEA-PHAGES approved function list?
	N/A

	DECISION:
	NKF


Gap between genes 35 and 36: GeneMark shows very little coding potential. In phamerator, no other phages called a gene in this location.
 
 
DELETED Boog gene 37
Sunday, February 9, 2025
10:40 PM
 
	Phage Name
	Boog

	Gene #
	37 DELETED 

	Stop Coordinate 
	28355

	Direction (For/Rev)
	Reverse

	Gap (Overlap) with Previous Gene
	217 bp gap with gene 35

	Selected start coordinate
	28233

	Selected Function
	N/A


DELETED 
 
Annotation Decision #1: Is this a gene?
	Gathering Evidence
	Rationale

	Was the gene called by an 

auto-annotation program 

(Gimmer, GeneMark)?
	Only called by Glimmer

	Is there evidence for coding 

potential?

 

 
	No, there is not much coding potential as seen by the small peak and absence of a black bar. 
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In comparison with the host, there is also no coding  potential. 
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	Is this gene present in other

annotated genomes? 
	PhagesDB Blast
Phage name: Raunak (Draft)

Gene #: 38

E-value: 6e-17

 

Phamerator
Phage name: BronxBay

Gene #: 36

E-value: 9.306e-6

	Does the gene violate any

major guiding principles?
	This gene is a reverse gene and there is a large gap between this gene and the previous gene which violates the guiding principles. This gene is also not found in any of the other genes in the cluster (with exception of drafted phages). 

	DECISION
	NO


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

	What start site do

Glimmer and GeneMark suggest?
	N/A

 

	Does the start site have an 

associated Ribosome Binding

Site with a high score?
	N/A

	Is the predicted start codon 

the longest ORF? If not, does 

the longest ORF result in 

excessive gene overlap

(>30bp)?
	N/A

	Is this start site conserved in 

other phage genomes as

indicated by Starterator?
	N/A

	Is this start site conserved in 

other phage genomes as 

indicated by BlastP?
	N/A


 
Annotation Decision #3: What is the function of the putative protein?
 
	Gathering Evidence
	 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?
	N/A

	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?
	N/A

 

	Is this gene located adjacent to genes of known function and in a region of the genome that shows high conservation of gene order?
	N/A

 

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

	DECISION:
	N/A


 
 
Boog gene 37
Sunday, February 9, 2025
10:41 PM
 
	Phage Name
	Boog

	Gene #
	37

	Stop Coordinate 
	29141

	Direction (For/Rev)
	Forward

	Gap (Overlap) with Previous Gene
	361bp Gap

	Selected start coordinate
	28377

	Selected Function
	NKF


 
Annotation Decision #1: Is this a gene?
	Gathering Evidence
	Rationale

	Was the gene called by an 

auto-annotation program 

(Gimmer, GeneMark)?
	YES BOTH

	Is there evidence for coding 

potential?

 

 
	Yes, there is evidence for coding potential as seen by the peaks and black bar. 
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In comparison with the host, there is coding potential. 
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	Is this gene present in other

annotated genomes? 
	PhagesDB Blast
Phage name: Stayer

Gene #: 38

E-value: e-143

 

Phamerator
Phage name: Sloopyjoe

Gene #: 38

E-value: e-143

	Does the gene violate any

major guiding principles?
	This ORF has a significant length of ~765bp and starts with and ATG and ends with TAA. There are no tRNAs within this ORF. Even though there is a significant gap with gene 35, this is due to gene 36 not being a gene. 

	DECISION
	YES


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

	What start site do

Glimmer and GeneMark suggest?
	Glimmer start coordinate: 28377

(with a strength of 11.14)

GeneMark start coordinate: 28377

	Does the start site have an 

associated Ribosome Binding

Site with a high score?
	Final RBS score (for start site 28377): -6.106

Z score: 1.616

This is not the best final RBS score or Z score of all start sites

	Is the predicted start codon 

the longest ORF? If not, does 

the longest ORF result in 

excessive gene overlap

(>30bp)?
	This start site does provides the longest ORF (765bp). 

	Is this start site conserved in 

other phage genomes as

indicated by Starterator?
	The start site proposed by Glimmer/GeneMark (28377) does match Starterator 

Found in 27.3% of genes in the pham and called 95.8% when present

	Is this start site conserved in 

other phage genomes as 

indicated by BlastP?
	Phage Stayer

Q:S 1:1

Alignment identity  100% (query and target, 1-254 and 1-254)

Percent identity 99.21%

E value 0.0e0

 

Phage Egad

Q:S 1:1

Alignment identity 100% (query and target, 1-254 and 1-254)

Percent identity 98.82%

E value 0.0e0

	DECISION
	28377


 
Annotation Decision #3: What is the function of the putative protein?
	Gathering Evidence
	 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?
	(PhagesDB and DNAMaster)
Phage Stayer

Query 1:1

Alignment Identity 100%

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?
	Match: Family of unknown function

Database Source: pFAM

Probability Score: 100
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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 as Boog gene 37 is adjacent to gene 35 (NKF) (since gene 36 was not called as a gene) and gene 38 (NKF). In related phage Stayer, this gene has NKF but still shows similarity to Boog. In Stayer, this gene  is adjacent to two genes that are also NKF (genes 37 and 39).
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	Is the proposed function found on the SEA-PHAGES approved function list?
	N/A

	DECISION:
	NKF


Gap between genes 36 and 37: GeneMark shows very little coding 
potential.
 
 
Boog gene 38
Sunday, February 9, 2025
10:41 PM
 
	Phage Name
	Boog

	Gene #
	38

	Stop Coordinate 
	29647

	Direction (For/Rev)
	Forward

	Gap (Overlap) with Previous Gene
	9bp Gap

	Selected start coordinate
	29150

	Selected Function
	NKF


 
Annotation Decision #1: Is this a gene?
	Gathering Evidence
	Rationale

	Was the gene called by an 

auto-annotation program 

(Gimmer, GeneMark)?
	YES BOTH

	Is there evidence for coding 

potential?

 

 
	Yes, there is evidence of coding potential as seen by the large peaks and black bar.
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In comparison with the host, there is also coding potential present. 
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	Is this gene present in other

annotated genomes? 
	PhagesDB Blast
Phage name: Salk

Gene #: 39

E-value: 3e-94

 

Phamerator
Phage name: Linda

Gene #: 39

E-value: 0.000e+0

	Does the gene violate any

major guiding principles?
	Genes 37 and 39 adjacent to this gene are also forward genes. Additionally, this ORF has a significant length of ~498bp and starts with and ATG and ends with TAA. Lastly, there are no tRNAs within this ORF. 

	DECISION
	YES


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

	What start site do

Glimmer and GeneMark suggest?
	Glimmer start coordinate: 29150

(with a strength of 9.82)

GeneMark start coordinate: 29150

	Does the start site have an 

associated Ribosome Binding

Site with a high score?
	Final RBS score (for start site 29150): -6.164

Z score: 1.588

This is not the best final RBS score or Z score of all start sites

	Is the predicted start codon 

the longest ORF? If not, does 

the longest ORF result in 

excessive gene overlap

(>30bp)?
	This start site does provide the longest ORF (498bp). 

	Is this start site conserved in 

other phage genomes as

indicated by Starterator?
	The start site proposed by Glimmer/GeneMark (29150) does match Starterator 

Found in 27.4% of genes in the pham and called 100% when present

	Is this start site conserved in 

other phage genomes as 

indicated by BlastP?
	Phage Salk

Q:S 1:1

Alignment identity  100% (query and target, 1-165 and 1-165)

Percent identity 100%

E value 0.0e0

 

Phage DoctorPepper

Q:S 1:1

Alignment identity 100% (query and target, 1-165 and 1-165)

Percent identity  99.39%

E value 0.0e0

	DECISION
	29150


 
Annotation Decision #3: What is the function of the putative protein?
	Gathering Evidence
	 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?
	(PhagesDB and DNAMaster)
Phage Salk

Query 1:1

Alignment Identity 100%

E value 0.0e0

Function: Unknown function

	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?
	Match: disphosphohydrolase

Database Source: pFAM

Probability Score: 99.96
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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 as Boog gene 38 is adjacent to gene 37 (NKF) and gene 39 (NKF) but has synteny with a gene in Stayer, gene 39. In related phage Stayer, this gene is NKF and adjacent to genes 38 and 40 which also have NKF. 
[image: image171.png]21237(

(81) LvS.8
(Sv) 6vvz8L
(02) £€09
@z (£2) 688212 .
(02) £€09 (2) szeeol
(2) 68821
(€4) g9z,
(1) sosz1e
©
3
x &
~ o
v £
>

o
@
b
o«
<

(¢) ovgoL -





	Is the proposed function found on the SEA-PHAGES approved function list?
	Disphosphohydrolase not listed

	DECISION:
	NKF



 
 
Boog gene 39
Sunday, February 9, 2025
10:41 PM
 
	Phage Name
	Boog

	Gene #
	39

	Stop Coordinate 
	29905

	Direction (For/Rev)
	Forward

	Gap (Overlap) with Previous Gene
	61bp Gap

	Selected start coordinate
	29708

	Selected Function
	NKF


 
Annotation Decision #1: Is this a gene?
	Gathering Evidence
	Rationale

	Was the gene called by an 

auto-annotation program 

(Gimmer, GeneMark)?
	YES BOTH

	Is there evidence for coding 

potential?

 

 
	Yes, there is coding potential as seen by the peaks and black bar.
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In comparison to the host, there is coding potential here too. 
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	Is this gene present in other

annotated genomes? 
	PhagesDB Blast
Phage name: Stayer

Gene #: 40

E-value: 4e-31

 

Phamerator
Phage name: Stayer

Gene #: 40

E-value: 0.000e+0

	Does the gene violate any

major guiding principles?
	Genes 38 and 40 adjacent to this gene are also forward genes. Additionally, this ORF has a significant length of ~198bp and starts with and ATG and ends with TAA. Lastly, there are no tRNAs within this ORF. 

	DECISION
	YES


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

	What start site do

Glimmer and GeneMark suggest?
	Glimmer start coordinate: 29706

(with a strength of 10.96)

GeneMark start coordinate: 29708

	Does the start site have an 

associated Ribosome Binding

Site with a high score?
	Final RBS score (for start site 29150): -1.993

Z score: 3.295

This is the best final RBS score and Z score of all start sites

	Is the predicted start codon 

the longest ORF? If not, does 

the longest ORF result in 

excessive gene overlap

(>30bp)?
	This start site also provides the longest ORF (198bp).

	Is this start site conserved in 

other phage genomes as

indicated by Starterator?
	The start site proposed by Glimmer/GeneMark (29150) does match Starterator 

Found in 88.9% of genes in the pham and called 100% when present

	Is this start site conserved in 

other phage genomes as 

indicated by BlastP?
	Phage Stayer

Q:S 1:1

Alignment identity 100% (query and target, 1-47 and 1-47)

Percent identity 100%

E value 1.5e-23

 

Phage StarLord

Q:S 1:1

Alignment identity 100% 

Percent identity  100%

E value 4e-31

	DECISION
	29708


 
Annotation Decision #3: What is the function of the putative protein?
	Gathering Evidence
	 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?
	(PhagesDB and DNAMaster)
Phage Stayer

Query 1:1

Alignment Identity 100%

E value 1.5e-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?
	No quality match as there is a very poor length alignment and a highest probability score of 67.3. This result was from 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?
	There is some synteny as Boog gene 39 is adjacent to gene 38 (NKF) and gene 40 (NKF), but has synteny with a gene in Stayer. In related phage Stayer, this gene has NKF and is flanked by genes 39 and 41 which also have NKF. 
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	Is the proposed function found on the SEA-PHAGES approved function list?
	N/A

	DECISION:
	NKF


 
 
Boog gene 40
Sunday, February 9, 2025
10:41 PM
 
	Phage Name
	Boog

	Gene #
	40

	Stop Coordinate 
	30106

	Direction (For/Rev)
	Forward

	Gap (Overlap) with Previous Gene
	49bp Gap

	Selected start coordinate
	29954 

	Selected Function
	Membrane protein


 
Annotation Decision #1: Is this a gene?
	Gathering Evidence
	Rationale

	Was the gene called by an 

auto-annotation program 

(Gimmer, GeneMark)?
	YES BOTH

	Is there evidence for coding 

potential?

 

 

 

 
	Yes, there is coding potential as seen by the black bar and peaks.
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In comparison with the host, there is evidence of coding potential. 
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	Is this gene present in other

annotated genomes? 
	PhagesDB Blast
Phage name: HerbBucket

Gene #: 40

E-value: 1e-25

 

Phamerator
Phage name: HerbBucket

Gene #: 40

E-value: 0.000e+0

	Does the gene violate any

major guiding principles?
	Genes 39 adjacent to this gene is a forward gene while gene 41 is a reverse gene. Additionally, this ORF has a significant length of ~123bp and starts with and ATG and ends with TGA. Lastly, there are no tRNAs within this ORF.

	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 29984 has strength 10.57

	Does the start site have an associated Ribosome Binding Site with a high score?
	Z value is 1.981 (2nd of 6)

Final score is -5.595 (2nd of 6)

	Is the predicted start codon the longest ORF? If not, does the longest ORF result in excessive gene overlap (>30bp)?
	ORF length is 153 bps

Downstream gene - 33 bps overlap

Upstream gene - 49 bps gap

	Is this start site conserved in other phage genomes as indicated by Starterator?
	Track 1: 1, not sure it matches
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	Is this start site conserved in other phage genomes as indicated by BLASTP
	For Salk (previous start site)

% identity: 97.50

% similarity: 97.50

E-value: 4.7E-16

Query: 1-40

Target: 11-50

-> Start site not conserved (changed the start site so now should be 1:2)

	DECISION
	29954


 
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: HerbBucket, function unknown, e-value 1E-25, Q/S 1:1
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NCBI: Salk_41, hypothetical protein, e-value 5e-16, Q/S
[image: image180.png]hypothetical protein PBI_SALK_41 [Arthrobacter phage Salk]
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DNA master: Salk, hypothetical protein, e-value 4.7E-27, Q/S 1:11
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	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?
	Database: Pfam

Probability: 67.31%

Name: DAG1 ; Dystroglycan (Dystrophin-associated glycoprotein 1)
E-value: 44
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DeepTHMMH shows tranmembrane domains

	Is this gene located adjacent to genes of known region of the genome that shows high conservation of gene order?
	NO

Upstream gene - gene 39 NKF

Downstream gene - gene 41, NKF

	In the proposed function found on SEA-PHAGES approved function list?
	Membrane protein

	DECISION:
	Membrane protein


 
 
 
DELETED Boog gene 41
Wednesday, February 26, 2025
5:44 PM
 
	Phage Name
	Boog

	Gene #
	41 DELETED 

	Stop Coordinate 
	30306

	Direction (For/Rev)
	Reverse

	Gap (Overlap) with Previous Gene
	33 bp overlap with gene 40

	Selected start coordinate
	30073

	Selected Function
	N/A


DELETED 
 
Annotation Decision #1: Is this a gene?
	Gathering Evidence
	Rationale

	Was the gene called by an 

auto-annotation program 

(Gimmer, GeneMark)?
	YES BOTH

	Is there evidence for coding 

potential?

 

 
	There is some coding potential but not much. 
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In comparison with the host, there is also not much coding potential
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	Is this gene present in other

annotated genomes? 
	No information from phagesDB BLASTp

 

	Does the gene violate any

major guiding principles?
	This is a reverse gene containing an overlap with a previous gene and not much synteny with related phages

	DECISION
	NO


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

	What start site do

Glimmer and GeneMark suggest?
	N/A

 

	Does the start site have an 

associated Ribosome Binding

Site with a high score?
	N/A

	Is the predicted start codon 

the longest ORF? If not, does 

the longest ORF result in 

excessive gene overlap

(>30bp)?
	N/A

	Is this start site conserved in 

other phage genomes as

indicated by Starterator?
	N/A

	Is this start site conserved in 

other phage genomes as 

indicated by BlastP?
	N/A


 
Annotation Decision #3: What is the function of the putative protein?
 
	Gathering Evidence
	 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?
	N/A

	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?
	N/A

 

 

 

	Is this gene located adjacent to genes of known function and in a region of the genome that shows high conservation of gene order?
	N/A

 

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

	DECISION:
	N/A


 
 
Boog gene 41
Wednesday, February 26, 2025
5:49 PM
 
	Phage Name
	Boog

	Gene #
	41

	Stop Coordinate 
	30576

	Direction (For/Rev)
	Forward

	Gap (Overlap) with Previous Gene
	159bp Gap

	Selected start coordinate
	30265

	Selected Function
	NKF


 
Annotation Decision #1: Is this a gene?
	Gathering Evidence
	Rationale

	Was the gene called by an 

auto-annotation program 

(Gimmer, GeneMark)?
	YES BOTH

	Is there evidence for coding 

potential?

 

 
	Yes, there is evidence of coding potential as seen by the large peak and black bar. 
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In comparison with the host, there is also coding potential. 
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	Is this gene present in other

annotated genomes? 
	PhagesDB Blast
Phage name: StarLord

Gene #: 42

E-value: 8e-54

 

Phamerator
Phage name: Sloopyjoe

Gene #: 42

E-value: 8e-54

	Does the gene violate any

major guiding principles?
	This gene aligns with many of the guiding principles. It contains a significant gap with the previous gene, but this was due to the deletion of gene 41. Adjacent genes 41 was a reverse gene, but 43 is a forward gene. Additionally, it has a significant length of ~312bp and starts with and GTG and ends with TGA. Lastly, there are no tRNAs within this ORF. 

	DECISION
	YES


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

	What start site do

Glimmer and GeneMark suggest?
	Glimmer start coordinate: 30265

(with a strength of 12.01)

GeneMark start coordinate: 30265

	Does the start site have an 

associated Ribosome Binding

Site with a high score?
	Final RBS score: -4.386

Z score: 2.155

This is the best final RBS score but not the best Z score

	Is the predicted start codon 

the longest ORF? If not, does 

the longest ORF result in 

excessive gene overlap

(>30bp)?
	This start site also does not provide the longest ORF (312bp).

The longest ORF would have an overlap with the previous gene. 

	Is this start site conserved in 

other phage genomes as

indicated by Starterator?
	The start site proposed by Glimmer/GeneMark (30265) does match Starterator 

Found in 4.4% of genes in the pham and called 100% when present

	Is this start site conserved in 

other phage genomes as 

indicated by BlastP?
	Phage Egad

Q:S 1:53

Alignment identity 66.5%

Percent identity 93.20%

E value 0.0e0

 

Phage Shiba

Q:S 1:53

Alignment identity 66.5%

Percent identity 93.2%

E value 0.0e0

	DECISION
	30265


 
Annotation Decision #3: What is the function of the putative protein?
	Gathering Evidence
	 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?
	(PhagesDB and DNAMaster)
Phage Egad

Q:S 1:53

Alignment identity 66.5%

Percent identity 93.20%

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?
	Match: Protein of unknown function

Database Source: pFAM

Probability Score: 100
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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 as Boog gene 42 (gene 43 in phamerator) is adjacent to gene 42 (deleted) and gene 44 (NKF), but has synteny with a gene in Egad. In related phage Egad, this gene (42) has NKF and is flanked by genes 41 and 43 which also have NKF. 
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	Is the proposed function found on the SEA-PHAGES approved function list?
	N/A

	DECISION:
	NKF


 
 
Boog gene 42
Wednesday, February 26, 2025
5:49 PM
 
	Phage Name
	Boog

	Gene #
	42

	Stop Coordinate 
	31257

	Direction (For/Rev)
	Forward

	Gap (Overlap) with Previous Gene
	121 bp gap with gene 42

	Selected start coordinate
	30697

	Selected Function
	NKF 


 
Annotation Decision #1: Is this a gene?
	Gathering Evidence
	Rationale

	Was the gene called by an 

auto-annotation program 

(Gimmer, GeneMark)?
	YES BOTH

	Is there evidence for coding 

potential?

 

 
	Yes, there is evidence of coding potential as seen by the large peaks and black bar. 
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In comparison with the host, there is also coding potential. 
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	Is this gene present in other

annotated genomes? 
	PhagesDB Blast
Phage name: StarLord

Gene #: 43

E-value: e-102

 

Phamerator
Phage name: Sloopyjoe

Gene #: 43

E-value: e-102

	Does the gene violate any

major guiding principles?
	This gene aligns with many of the guiding principles. It contains a significant gap with the previous gene, but this was examined for coding potential which is not present. Adjacent genes 42 and 44 are forward genes. Additionally, it has a significant length of ~561bp and starts with and GTG and ends with TGA. Lastly, there are no tRNAs within this ORF. 

	DECISION
	YES


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

	What start site do

Glimmer and GeneMark suggest?
	Glimmer start coordinate: 30697

(with a strength of 11.43)

GeneMark start coordinate: 30697

	Does the start site have an 

associated Ribosome Binding

Site with a high score?
	Final RBS score: -5.924

Z score: 1.430

This is not the best final RBS score and Z score of all start sites 

	Is the predicted start codon 

the longest ORF? If not, does 

the longest ORF result in 

excessive gene overlap

(>30bp)?
	This start site provides the longest ORF (561bp).

	Is this start site conserved in 

other phage genomes as

indicated by Starterator?
	The start site proposed by Glimmer/GeneMark (30687) does match Starterator 

Found in 74.2% of genes in the pham and called 98.2% when present

	Is this start site conserved in 

other phage genomes as 

indicated by BlastP?
	Phage Stayer

Q:S 1:1

Alignment identity 100% (query and target, 1-186 and 1-186)

Percent identity 100%

E value 0.0e0

 

Phage Sporto

Q:S 1:1

Alignment identity 100%

Percent identity 55.56%

E value 0.0e0

	DECISION
	30697


 
Annotation Decision #3: What is the function of the putative protein?
	Gathering Evidence
	 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?
	(PhagesDB and DNAMaster)
Phage Stayer

Q:S 1:1

Alignment identity 100% (query and target, 1-186 and 1-186)

Percent identity 100%

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?
	There is no quality match as the greatest probability score is 70.5 from Protein Data Bank. There is also poor alignment
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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 as Boog gene 43 (gene 44 in phamerator) is adjacent to gene 43 (NKF) and gene 45 (NKF), but has synteny with a gene in Stayer. In related phage Stayer, this gene (43) has NKF and is flanked by genes 42 and 44 which also have NKF. 
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	Is the proposed function found on the SEA-PHAGES approved function list?
	N/A

	DECISION:
	NKF


 
 
Boog gene 43
Wednesday, February 26, 2025
5:50 PM
 
	Phage Name
	Boog

	Gene #
	43

	Stop Coordinate 
	31442

	Direction (For/Rev)
	Forward

	Gap (Overlap) with Previous Gene
	1bp Overlap

	Selected start coordinate
	31257

	Selected Function
	NKF


 
Annotation Decision #1: Is this a gene?
	Gathering Evidence
	Rationale

	Was the gene called by an 

auto-annotation program 

(Gimmer, GeneMark)?
	YES BOTH

	Is there evidence for coding 

potential?

 

 
	Yes, there is evidence of coding potential as seen by the large peak and black bar. 
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In comparison with the host, there is also coding potential present. 
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	Is this gene present in other

annotated genomes? 
	PhagesDB Blast
Phage name: ProfFrink

Gene #: 44

E-value: 3e-26

 

Phamerator
Phage name: Egad

Gene #: 44

E-value: 3e-26

	Does the gene violate any

major guiding principles?
	This gene aligns with many of the guiding principles. It contains no gap/overlap with the previous gene and adjacent genes 43 and 45 are forward genes. Additionally, it has a significant length of ~186bp and starts with and GTG and ends with TAA. Lastly, there are no tRNAs within this ORF. 

	DECISION
	YES


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

	What start site do

Glimmer and GeneMark suggest?
	Glimmer start coordinate: 31257

(with a strength of 7.22)

GeneMark start coordinate: 31257

	Does the start site have an 

associated Ribosome Binding

Site with a high score?
	Final RBS score: -6.907

Z score: 1.424

This is not the best final RBS score and Z score of all start sites 

	Is the predicted start codon 

the longest ORF? If not, does 

the longest ORF result in 

excessive gene overlap

(>30bp)?
	This start site provides the longest ORF (186bp).

	Is this start site conserved in 

other phage genomes as

indicated by Starterator?
	The start site proposed by Glimmer/GeneMark (31257) does match Starterator 

Found in 80% of genes in the pham and called 100% when present

	Is this start site conserved in 

other phage genomes as 

indicated by BlastP?
	Phage Egad

Q:S 1:1

Alignment identity 73.8%

Percent identity 100%

E value 1.6e-21

 

Phage Stayer

Q:S 1:1

Alignment identity 73.8%

Percent identity 100%

E value 1.6e-21

	DECISION
	31257


 
Annotation Decision #3: What is the function of the putative protein?
 
	Gathering Evidence
	 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?
	(PhagesDB and DNAMaster)
Phage Stayer

Q:S 1:1

Alignment identity 73.8%

Percent identity 100%

E value 1.6e-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?
	Match: Transport protein

Database Source: Protein Data Bank

Probability Score: 87.4
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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 as Boog gene 44 (45 in phamerator) is adjacent to gene 44 (NKF) and gene 46 (NKF), but has synteny with a gene (44) in Stayer. In related phage Stayer, this gene has NKF and is flanked by genes 43 and 45 which also have NKF. 
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	Is the proposed function found on the SEA-PHAGES approved function list?
	Transport protein not listed (and not conserved in other phages)

 

	DECISION:
	NKF


 
 
Boog gene 44
Wednesday, February 26, 2025
5:50 PM
 
	Phage Name
	Boog

	Gene #
	44

	Stop Coordinate 
	31829

	Direction (For/Rev)
	Forward

	Gap (Overlap) with Previous Gene
	97bp Overlap

	Selected start coordinate
	31539

	Selected Function
	NKF


 
Annotation Decision #1: Is this a gene?
	Gathering Evidence
	Rationale

	Was the gene called by an 

auto-annotation program 

(Gimmer, GeneMark)?
	YES BOTH

	Is there evidence for coding 

potential?

 

 
	Yes, there is coding potential as seen by the large peaks and black bar.
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In comparison with the host, there is also some coding potential. 
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	Is this gene present in other

annotated genomes? 
	PhagesDB Blast
Phage name: Stayer

Gene #: 45

E-value: 1e-48

 

Phamerator
Phage name: StarLord

Gene #: 45

E-value: 1e-48

	Does the gene violate any

major guiding principles?
	This gene aligns with many of the guiding principles. It contains a gap with the previous gene but this region was examined for coding potential and none is present. Adjacent genes 44 and 46 are forward genes. Additionally, it has a significant length of ~291bp and starts with and ATG and ends with TAA. Lastly, there are no tRNAs within this ORF. 

	DECISION
	YES


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

	What start site do

Glimmer and GeneMark suggest?
	Glimmer start coordinate: 31539

(with a strength of 7.30)

GeneMark start coordinate: 31539

	Does the start site have an 

associated Ribosome Binding

Site with a high score?
	Final RBS score: -2.016

Z score: 3.284

This is the best final RBS score and Z score of all start sites 

	Is the predicted start codon 

the longest ORF? If not, does 

the longest ORF result in 

excessive gene overlap

(>30bp)?
	This start site does not provides the longest ORF (291bp).

The longest ORF would not have an overlap (but it is not conserved)

	Is this start site conserved in 

other phage genomes as

indicated by Starterator?
	The start site proposed by Glimmer/GeneMark (31539) does match Starterator 

Found in 57.7% of genes in the pham and called 40% when present

	Is this start site conserved in 

other phage genomes as 

indicated by BlastP?
	Phage Linda

Q:S 1:1

Alignment identity  84.4% (query and target, 1-81 and 1-81)

Percent identity 100%

E value 6.9e-34

 

Phage Stayer

Q:S 1:31

Alignment identity 64.3%

Percent identity 100%

E value 4.5e-33

	DECISION
	31539


 
Annotation Decision #3: What is the function of the putative protein?
	Gathering Evidence
	 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?
	(PhagesDB and DNAMaster)
Phage Linda

Q:S 1:1

Alignment identity  84.4% (query and target, 1-81 and 1-81)

Percent identity 100%

E value 6.9e-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?
	There is no quality match as there is a poor alignment and the best match has a probability score of 56.12 from 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?
	There is some synteny as Boog gene 45 (46 in phamerator) is adjacent to gene 45 (NKF) and gene 47 (NKF), but has synteny with a gene in Linda. In related phage Linda, this gene (45) has NKF and is flanked by genes 44 and 46 which also have NKF. 
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	Is the proposed function found on the SEA-PHAGES approved function list?
	N/A

	DECISION:
	NKF


 
 
Boog gene 45
Wednesday, February 26, 2025
5:50 PM
 
	Phage Name
	Boog

	Gene #
	45

	Stop Coordinate 
	32114

	Direction (For/Rev)
	Forward

	Gap (Overlap) with Previous Gene
	82bp Gap

	Selected start coordinate
	31911

	Selected Function
	Membrane protein


 
Annotation Decision #1: Is this a gene?
	Gathering Evidence
	Rationale

	Was the gene called by an 

auto-annotation program 

(Gimmer, GeneMark)?
	YES BOTH

	Is there evidence for coding 

potential?

 

 
	Yes, there is coding potential as seen by the large peaks and black bar. 
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In comparison with the host, there is also coding potential present.
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	Is this gene present in other

annotated genomes? 
	PhagesDB Blast
Phage name: StarLord

Gene #: 46

E-value: 2e-31

 

Phamerator
Phage name: Sloopyjoe

Gene #: 46

E-value: 2e-31

	Does the gene violate any

major guiding principles?
	This gene aligns with many of the guiding principles. It contains a gap with the previous gene but this region was examined for coding potential and none is present. Adjacent genes 45 and 47 are forward genes. Additionally, it has a significant length of ~204bp and starts with and ATG and ends with TGA. Lastly, there are no tRNAs within this ORF. 

	DECISION
	YES


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

	What start site do

Glimmer and GeneMark suggest?
	Glimmer start coordinate: 31911

(with a strength of 9.85)

GeneMark start coordinate: 31911

	Does the start site have an 

associated Ribosome Binding

Site with a high score?
	Final RBS score: -2.507

Z score: 3.188

This is the best final RBS score and Z score of all start sites 

	Is the predicted start codon 

the longest ORF? If not, does 

the longest ORF result in 

excessive gene overlap

(>30bp)?
	This start site also provides the longest ORF (204bp).

	Is this start site conserved in 

other phage genomes as

indicated by Starterator?
	The start site proposed by Glimmer/GeneMark (31911) does match Starterator 

Found in 100% of genes in the pham and called 100% when present

	Is this start site conserved in 

other phage genomes as 

indicated by BlastP?
	Phage Shiba

Q:S 1:1

Alignment identity 100% (query and target, 1-67 and 1-67)

Percent identity 100%

E value 1.2e-38

 

Phage Egad

Q:S 1:1

Alignment identity 100%

Percent identity 98.51%

E value 9.3e-38

	DECISION
	31911


 
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: StarLord, function unknown, e-value 2e-31, Q/S 1:1
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NCBI: Shiba, hypothetical protein, e-value 1e-38, Q/S 1:1
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DNA master: Shiba, hypothetical protein, e-value 1.2E-38, Q/S 1:1
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	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?
	Database: Pfam

Probability: 90.85%

Name: Vpu ; Vpu protein
E-value: 3
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Presence of transmembrane domain
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	Is this gene located adjacent to genes of known region of the genome that shows high conservation of gene order?
	NO

Upstream gene - gene 45, NKF

Downstream gene - gene 47, NKF

	In the proposed function found on SEA-PHAGES approved function list?
	Membrane protein

	DECISION:
	Membrane protein


 
 
 
Boog gene 46
Wednesday, February 26, 2025
5:50 PM
 
	Phage Name
	Boog

	Gene #
	46

	Stop Coordinate 
	32281

	Direction (For/Rev)
	Forward

	Gap (Overlap) with Previous Gene
	3bp Overlap

	Selected start coordinate
	32111

	Selected Function
	NKF


 
Annotation Decision #1: Is this a gene?
	Gathering Evidence
	Rationale

	Was the gene called by an 

auto-annotation program 

(Gimmer, GeneMark)?
	YES BOTH

	Is there evidence for coding 

potential?

 

 
	Yes, there is evidence of coding potential as seen by the large peaks and black bar.
[image: image210.png]



In comparison with the host, there is also coding potential. 
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	Is this gene present in other

annotated genomes? 
	PhagesDB Blast
Phage name: Stayer

Gene #: 47

E-value: 3e-26

 

Phamerator
Phage name: StarLord

Gene #: 47

E-value: 3e-26

	Does the gene violate any

major guiding principles?
	This gene aligns with many of the guiding principles. It contains only a minor overlap with the previous gene and adjacent genes 46 and 48 are forward genes. Additionally, it has a significant length of ~171bp and starts with and ATG and ends with TAA. Lastly, there are no tRNAs within this ORF. 

	DECISION
	YES


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

	What start site do

Glimmer and GeneMark suggest?
	Glimmer start coordinate: 32111

(with a strength of 10.81)

GeneMark start coordinate: 32111

	Does the start site have an 

associated Ribosome Binding

Site with a high score?
	Final RBS score: -4.977

Z score: 1.911

This is the best final RBS score and Z score of all start sites (it’s the only one)

	Is the predicted start codon 

the longest ORF? If not, does 

the longest ORF result in 

excessive gene overlap

(>30bp)?
	This start site also provides the longest ORF (171bp).

	Is this start site conserved in 

other phage genomes as

indicated by Starterator?
	The start site proposed by Glimmer/GeneMark (32111) does match Starterator 

Found in 32.1% of genes in the pham and called 100% when present

	Is this start site conserved in 

other phage genomes as 

indicated by BlastP?
	Phage Stayer

Q:S 1:1

Alignment identity  100% (query and target, 1-56 and 1-5)

Percent identity 100%

E value 2.5e-32

	DECISION
	32111


 
Annotation Decision #3: What is the function of the putative protein?
	Gathering Evidence
	 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?
	(PhagesDB and DNAMaster)
Phage Stayer

Q:S 1:1

Alignment identity  100% (query and target, 1-56 and 1-5)

Percent identity 100%

E value 2.5e-32

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?
	There is no quality match as there is a very poor alignment and the greatest possible probability score of 88.97 from 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?
	There is some synteny as Boog gene 47 (48 in phamerator) is adjacent to gene 47 (NKF) and gene 49 (NKF), but has synteny with a gene in Stayer. In related phage Stayer, this gene (47) has NKF and is flanked by genes 46 and 48 which also have NKF. 
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	Is the proposed function found on the SEA-PHAGES approved function list?
	N/A

	DECISION:
	NKF


 
 
Boog gene 47
Wednesday, February 26, 2025
5:50 PM
 
	Phage Name
	Boog

	Gene #
	47

	Stop Coordinate 
	32408

	Direction (For/Rev)
	Forward

	Gap (Overlap) with Previous Gene
	2bp Gap

	Selected start coordinate
	32283

	Selected Function
	NKF


 
Annotation Decision #1: Is this a gene?
	Gathering Evidence
	Rationale

	Was the gene called by an 

auto-annotation program 

(Gimmer, GeneMark)?
	YES BOTH

	Is there evidence for coding 

potential?

 

 
	Yes, there is coding potential as seen by the large peaks and black bar. 
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In comparison with the host, there is also coding potential. 
[image: image215.png]32400





	Is this gene present in other

annotated genomes? 
	PhagesDB Blast
Phage name: Stayer

Gene #: 48

E-value: 6e-17

 

Phamerator
Phage name: StarLord

Gene #: 48

E-value: 6e-17

	Does the gene violate any

major guiding principles?
	This gene aligns with many of the guiding principles. It contains only a minor gap with the previous gene and adjacent genes 47 and 49 are forward genes. Additionally, it has a significant length of ~126bp and starts with and GTG and ends with TAA. Lastly, there are no tRNAs within this ORF. 

	DECISION
	YES


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

	What start site do

Glimmer and GeneMark suggest?
	Glimmer start coordinate: 32283

(with a strength of 7.86)

GeneMark start coordinate: 32283

	Does the start site have an 

associated Ribosome Binding

Site with a high score?
	Final RBS score: -2.996

Z score: 2.955

This is the best final RBS score and Z score of all start sites 

	Is the predicted start codon 

the longest ORF? If not, does 

the longest ORF result in 

excessive gene overlap

(>30bp)?
	This start site also provides the longest ORF (126bp).

	Is this start site conserved in 

other phage genomes as

indicated by Starterator?
	The start site proposed by Glimmer/GeneMark (32283) does match Starterator 

Found in 64.4% of genes in the pham and called 100% when present

	Is this start site conserved in 

other phage genomes as 

indicated by BlastP?
	Phage Stayer

Q:S 1:1

Alignment identity 100% (query and target, 1-41 and 1-41)

Percent identity 100%

E value 1.0e-6

	DECISION
	32283


 
Annotation Decision #3: What is the function of the putative protein?
	Gathering Evidence
	 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?
	(PhagesDB and DNAMaster)
Phage Stayer

Q:S 1:1

Alignment identity 100% (query and target, 1-41 and 1-41)

Percent identity 100%

E value 1.0e-6

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?
	Match: Domain of unknown function

Database Source: pFAM

Probability Score: 95.12

Not the greatest alignment score
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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 as Boog gene 48 (49 in phamerator) is adjacent to gene 48 (NKF) and gene 50 (NKF), but has synteny with a gene in Stayer. In related phage Stayer, this gene (48) has NKF and is flanked by genes 47 and 49 which also have NKF. 
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	Is the proposed function found on the SEA-PHAGES approved function list?
	N/A

	DECISION:
	NKF


 
 
Boog gene 48
Wednesday, February 26, 2025
5:50 PM
 
	Phage Name
	Boog

	Gene #
	48

	Stop Coordinate 
	33091

	Direction (For/Rev)
	Forward

	Gap (Overlap) with Previous Gene
	15bp Gap

	Selected start coordinate
	32423

	Selected Function
	NKF


 
Annotation Decision #1: Is this a gene?
	Gathering Evidence
	Rationale

	Was the gene called by an 

auto-annotation program 

(Gimmer, GeneMark)?
	YES BOTH

	Is there evidence for coding 

potential?

 

 
	Yes, there is coding potential as seen by the large peaks and black bar for the entire ORF
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In comparison with the host, there is also coding potential present. 
[image: image219.png]




	Is this gene present in other

annotated genomes? 
	PhagesDB Blast
Phage name: Stayer

Gene #: 49

E-value: e-126

 

Phamerator
Phage name: StarLord

Gene #: 49

E-value: e-126

	Does the gene violate any

major guiding principles?
	This gene aligns with many of the guiding principles. It contains only a minor gap with the previous gene and adjacent genes 48 and 50 are forward genes. Additionally, it has a significant length of ~669bp and starts with and ATG and ends with TAA. Lastly, there are no tRNAs within this ORF. 

	DECISION
	YES


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

	What start site do

Glimmer and GeneMark suggest?
	Glimmer start coordinate: 32423

(with a strength of 11.28)

GeneMark start coordinate: 32423

	Does the start site have an 

associated Ribosome Binding

Site with a high score?
	Final RBS score: -2.786

Z score: 3.199

This is the best final RBS score and Z score of all start sites 

	Is the predicted start codon 

the longest ORF? If not, does 

the longest ORF result in 

excessive gene overlap

(>30bp)?
	This start site also provides the longest ORF (669bp).

	Is this start site conserved in 

other phage genomes as

indicated by Starterator?
	The start site proposed by Glimmer/GeneMark (32423) does match Starterator 

Found in 56% of genes in the pham and called 97.5% when present

	Is this start site conserved in 

other phage genomes as 

indicated by BlastP?
	Phage DoctorPepper

Q:S 1:1

Alignment identity 100% (query and target, 1-222 and 1-222)

Percent identity 99.55%

E value 0.0e0

 

Phage Stayer

Q:S 1:1

Alignment identity 100%

Percent identity 100%

E value 0.0e0

	DECISION
	32423


 
Annotation Decision #3: What is the function of the putative protein?
 
	Gathering Evidence
	 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?
	(PhagesDB and DNAMaster)
Phage Stayer

Q:S 1:1

Alignment identity 100%

Percent identity 100%

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?
	Match: Protein of unknown function

Database Source: pFAM

Probability Score: 95.16

Poor alignment present here as well
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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 as Boog gene 49 (50 in phamerator) is adjacent to gene 49 (NKF) and gene 51 (NKF), but has synteny with a gene in Stayer. In related phage Stayer, this gene (49) has NKF and is flanked by genes 48 and 50 which also have NKF. 
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	Is the proposed function found on the SEA-PHAGES approved function list?
	N/A

	DECISION:
	NKF


 
 
Boog gene 49
Wednesday, February 26, 2025
5:50 PM
 
	Phage Name
	Boog

	Gene #
	49

	Stop Coordinate 
	33386

	Direction (For/Rev)
	Forward

	Gap (Overlap) with Previous Gene
	62bp Gap

	Selected start coordinate
	33153

	Selected Function
	NKF


 
Annotation Decision #1: Is this a gene?
	Gathering Evidence
	Rationale

	Was the gene called by an 

auto-annotation program 

(Gimmer, GeneMark)?
	Only called by Glimmer

 

	Is there evidence for coding 

potential?

 

 
	There is not much coding potential, as there is no black bar but there are some peaks. 
[image: image222.png]33200




In comparison with the host, there is no coding potential. 
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	Is this gene present in other

annotated genomes? 
	PhagesDB Blast
Phage name: Stayer

Gene #: 50

E-value: 3e-39

 

Phamerator
Phage name: StarLord

Gene #: 50

E-value: 3e-39

	Does the gene violate any

major guiding principles?
	This gene aligns with many of the guiding principles. It contains a larger gap with the previous gene but this was examined for coding potential, of which none is present. Adjacent genes 49 and 51 are forward genes. Additionally, it has a significant length of ~234bp and starts with and ATG and ends with TAG. Lastly, there are no tRNAs within this ORF. 

	DECISION
	YES


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

	What start site do

Glimmer and GeneMark suggest?
	Glimmer start coordinate: 33153

(with a strength of 1.68)

GeneMark start coordinate: Not called

	Does the start site have an 

associated Ribosome Binding

Site with a high score?
	Final RBS score: -2.214

Z score: 3.199

This is the best final RBS score and Z score of all start sites 

	Is the predicted start codon 

the longest ORF? If not, does 

the longest ORF result in 

excessive gene overlap

(>30bp)?
	This start site also provides the longest ORF (234bp).

	Is this start site conserved in 

other phage genomes as

indicated by Starterator?
	The start site proposed by Glimmer (33153) does match Starterator 

Found in 100% of genes in the pham and called 100% when present

	Is this start site conserved in 

other phage genomes as 

indicated by BlastP?
	Phage Stayer

Q:S 1:1

Alignment identity 100% (query and target, 1-77 and 1-77)

Percent identity 100%

E value 0.0e0

 

Phage Sporto

Q:S 1:1

Alignment identity 96.3%

Percent identity 62.34%

E value 1.1e-24

	DECISION
	33153


 
Annotation Decision #3: What is the function of the putative protein?
	Gathering Evidence
	 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?
	(PhagesDB and DNAMaster)
Phage Stayer

Q:S 1:1

Alignment identity 100% (query and target, 1-77 and 1-77)

Percent identity 100%

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?
	Match: MerR protein

Database Source: pFAM

Probability Score: 92.16

The alignment is poor
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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 as Boog gene 50 (51 in phamerator) is adjacent to gene 50 (NKF) and gene 52 (NKF), but has synteny with a gene in Stayer. In related phage Stayer, this gene (50) has NKF and is flanked by genes 49 and 51 which also have NKF. 
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	Is the proposed function found on the SEA-PHAGES approved function list?
	Yes, helix-turn-helix DNA binding protein Mer6-like

	DECISION:
	NKF

Due to poor alignment and no conservation of this call in other related phages, we call this protein as NKF


 
 
Boog gene 50
Wednesday, February 26, 2025
5:51 PM
 
	Phage Name
	Boog

	Gene #
	50

	Stop Coordinate 
	33553

	Direction (For/Rev)
	Forward

	Gap (Overlap) with Previous Gene
	9bp Gap

	Selected start coordinate
	33395

	Selected Function
	NKF


 
Annotation Decision #1: Is this a gene?
	Gathering Evidence
	Rationale

	Was the gene called by an 

auto-annotation program 

(Gimmer, GeneMark)?
	Only called by Glimmer 

	Is there evidence for coding 

potential?

 

 

 
	Yes, there is coding potential as seen by the large peaks and black bar.
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In comparison with the host, there is some coding potential. 
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	Is this gene present in other

annotated genomes? 
	PhagesDB Blast
Phage name: Stayer

Gene #: 51

E-value: 1e-23

 

Phamerator
Phage name: StarLord

Gene #: 51

E-value: 1e-53

	Does the gene violate any

major guiding principles?
	This gene aligns with many of the guiding principles. It contains a minor gap with the previous gene and adjacent genes 50 and 52 are forward genes. Additionally, it has a significant length of ~159bp and starts with and GTG and ends with TAA. Lastly, there are no tRNAs within this ORF. 

	DECISION
	YES


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

	What start site do

Glimmer and GeneMark suggest?
	Glimmer start coordinate: 33395

(with a strength of 5.68)

GeneMark start coordinate: Not called

	Does the start site have an 

associated Ribosome Binding

Site with a high score?
	Final RBS score: -3.917

Z score: 2.387

This is the best final RBS score and Z score of all start sites 

	Is the predicted start codon 

the longest ORF? If not, does 

the longest ORF result in 

excessive gene overlap

(>30bp)?
	This start site does not provides the longest ORF. The longest ORF (309bp) would have a significant overlap with the previous genes. 

	Is this start site conserved in 

other phage genomes as

indicated by Starterator?
	The start site proposed by Glimmer (33395) does match Starterator 

Found in 67.7% of genes in the pham and called 100% when present

	Is this start site conserved in 

other phage genomes as 

indicated by BlastP?
	Phage Stayer

Q:S 1:1

Alignment identity  100% (query and target, 1-52 and 1-52)

Percent identity 100%

E value 3.7e-29

 

Phage Egad

Q:S 1:1

Alignment identity 100%

Percent identity 98.08%

E value 2.6e-28

	DECISION
	33395


 
Annotation Decision #3: What is the function of the putative protein?
	Gathering Evidence
	 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?
	(PhagesDB and DNAMaster)
Phage Stayer

Q:S 1:1

Alignment identity  100% (query and target, 1-52 and 1-52)

Percent identity 100%

E value 3.7e-29

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?
	Match: Loader and inhibitor of phage G40P

Database Source: pFAM

Probability Score: 88.2
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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 as Boog gene 51  (52 in phamerator) is adjacent to gene 51 (NKF) and gene 53 (NKF), but has synteny with a gene in Stayer. In related phage Stayer, this gene (51) has NKF and is flanked by genes 50 and 52 which also have NKF. 
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	Is the proposed function found on the SEA-PHAGES approved function list?
	Not listed (and not conserved)

	DECISION:
	NKF


 
 
Boog gene 51
Wednesday, February 26, 2025
5:51 PM
 
	Phage Name
	Boog

	Gene #
	51

	Stop Coordinate 
	34449

	Direction (For/Rev)
	Forward

	Gap (Overlap) with Previous Gene
	1bp Overlap

	Selected start coordinate
	33553

	Selected Function
	NKF


 
Annotation Decision #1: Is this a gene?
	Gathering Evidence
	Rationale

	Was the gene called by an 

auto-annotation program 

(Gimmer, GeneMark)?
	YES BOTH

	Is there evidence for coding 

potential?

 

 
	Yes, there is coding potential as seen by the large peaks and black bar for the entire ORF
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In comparison with the host, there is also strong coding potential. 
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	Is this gene present in other

annotated genomes? 
	PhagesDB Blast
Phage name: Stayer

Gene #: 52

E-value: e-171

 

Phamerator
Phage name: StarLord

Gene #: 52

E-value: e-171

	Does the gene violate any

major guiding principles?
	This gene aligns with many of the guiding principles. It contains no gap/overlap with the previous gene and adjacent genes 51 and 53 are forward genes. Additionally, it has a significant length of ~897bp and starts with and ATG and ends with TAA. Lastly, there are no tRNAs within this ORF. 

	DECISION
	YES


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

	What start site do

Glimmer and GeneMark suggest?
	Glimmer start coordinate: 33553

(with a strength of 12.31)

GeneMark start coordinate: 33553

	Does the start site have an 

associated Ribosome Binding

Site with a high score?
	Final RBS score: -2.601

Z score: 2.976

This is the best final RBS score and Z score of all start sites 

	Is the predicted start codon 

the longest ORF? If not, does 

the longest ORF result in 

excessive gene overlap

(>30bp)?
	This start site does not provides the longest ORF (897bp). The longest ORF (1002bp) would significantly overlap with gene 51. 

	Is this start site conserved in 

other phage genomes as

indicated by Starterator?
	The start site proposed by Glimmer/GeneMark (33553) does match Starterator 

Found in 9.9% of genes in the pham and called 100% when present

	Is this start site conserved in 

other phage genomes as 

indicated by BlastP?
	Phage Stayer

Q:S 1:1

Alignment identity 100% (query and target, 1-298 and 1-298)

Percent identity 100%

E value 0.0e0

 

Phage Shiba

Q:S 1:1

Alignment identity 100%

Percent identity 99.33%

E value 0.0e0

	DECISION
	33553


 
Annotation Decision #3: What is the function of the putative protein?
	Gathering Evidence
	 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?
	(PhagesDB and DNAMaster)
Phage Stayer

Q:S 1:1

Alignment identity 100% (query and target, 1-298 and 1-298)

Percent identity 100%

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?
	Match: Protein of unknown function

Database Source: pFAM

Probability Score: 100
[image: image234.png]20 297

|
DUF6353 Fani [

Picorna_P3A P B6X62_GX
DUF1656 _Prg

YniB ¥YniB-like
8QYH_B






	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 as Boog gene 52 (53 in phamerator) is adjacent to gene 52 (NKF) and gene 54 (NKF), but has synteny with a gene in Stayer. In related phage Stayer, this gene (52) has NKF and is flanked by genes 51 and 53 which also have NKF. 
[image: image235.png]@
e
~
@
]
&
S
S

(221) szoL I

(81) €29161

1(218)

<
[

33

217769

(€5) 166202

183 (436)

(221) szoL
(81) €29161

I 711 (218) .

N






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

	DECISION:
	NKF


 
 
Boog gene 52
Wednesday, February 26, 2025
5:51 PM
 
	Phage Name
	Boog

	Gene #
	52

	Stop Coordinate 
	34687

	Direction (For/Rev)
	Forward

	Gap (Overlap) with Previous Gene
	95bp gap with gene 52

	Selected start coordinate
	34544

	Selected Function
	NKF


 
Annotation Decision #1: Is this a gene?
	Gathering Evidence
	Rationale

	Was the gene called by an 

auto-annotation program 

(Gimmer, GeneMark)?
	YES BOTH

	Is there evidence for coding 

potential?

 

 
	Yes, there is coding potential as seen by the black bar but there are no large peaks. 
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In comparison with the host, there is no coding potential. 
[image: image237.png]-

)0 34





	Is this gene present in other

annotated genomes? 
	PhagesDB Blast
Phage name: StarLord

Gene #: 53

E-value: 1e-20

 

Phamerator
Phage name: Sloopyjoe

Gene #: 53

E-value: 1e-20

	Does the gene violate any

major guiding principles?
	This gene aligns with many of the guiding principles. It contains a gap with the previous gene but this was examined for coding potential of which none is present. Adjacent genes 52 and 54 are forward genes. Additionally, it has a significant length of ~144bp and starts with and ATG and ends with TAA. Lastly, there are no tRNAs within this ORF. 

	DECISION
	YES


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

	What start site do

Glimmer and GeneMark suggest?
	Glimmer start coordinate: 34544

(with a strength of 6.69)

GeneMark start coordinate: 34544

	Does the start site have an 

associated Ribosome Binding

Site with a high score?
	Final RBS score: -4.326

Z score: 2.154

This is the best final RBS score and Z score of all start sites (it’s the only one)

	Is the predicted start codon 

the longest ORF? If not, does 

the longest ORF result in 

excessive gene overlap

(>30bp)?
	This start site also provides the longest ORF (144bp) (it’s the only ORF)

	Is this start site conserved in 

other phage genomes as

indicated by Starterator?
	The start site proposed by Glimmer/GeneMark (34544) does match Starterator 

Found in 30.2% of genes in the pham and called 100% when present

	Is this start site conserved in 

other phage genomes as 

indicated by BlastP?
	Phage Shiba

Q:S 1:1

Alignment identity 100% (query and target, 1-47 and 1-47)

Percent identity 100%

E value 3.5e-23

 

Phage Stayer

Q:S 1:1

Alignment identity 100%

Percent identity 97.87%

E value 7.2e-23

	DECISION
	34544


 
Annotation Decision #3: What is the function of the putative protein?
	Gathering Evidence
	 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?
	(PhagesDB and DNAMaster)
Phage Shiba

Q:S 1:1

Alignment identity 100% (query and target, 1-47 and 1-47)

Percent identity 100%

E value 3.5e-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?
	There is no significant result as there is a poor alignment score and the greatest probability score of 51.64 from Protein Data Bank. 
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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 as Boog gene 53 (54 in phamerator) is adjacent to gene 53 (NKF) and gene 55 (NKF), but has synteny with a gene in Shiba. In related phage Shiba, this gene (52) has NKF and is flanked by genes 51 and 53 which also have NKF. 
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	Is the proposed function found on the SEA-PHAGES approved function list?
	N/A

	DECISION:
	NKF


 
 
Boog gene 53
Wednesday, February 26, 2025
5:51 PM
 
	Phage Name
	Boog

	Gene #
	53

	Stop Coordinate 
	35613

	Direction (For/Rev)
	Forward

	Gap (Overlap) with Previous Gene
	9bp Overlap

	Selected start coordinate
	34696

	Selected Function
	NKF


 
Annotation Decision #1: Is this a gene?
	Gathering Evidence
	Rationale

	Was the gene called by an 

auto-annotation program 

(Gimmer, GeneMark)?
	YES BOTH

 

	Is there evidence for coding 

potential?

 

 
	Yes, there is coding potential as seen by the large peaks and black bar. 
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In comparison with the host, there is also coding potential present. 
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	Is this gene present in other

annotated genomes? 
	PhagesDB Blast
Phage name: DoctorPepper

Gene #: 53

E-value: e-153

 

Phamerator
Phage name: Stayer

Gene #: 54

E-value: e-152

	Does the gene violate any

major guiding principles?
	This gene aligns with many of the guiding principles. It contains a minor gap with the previous gene and adjacent genes 53 and 55 are forward genes. Additionally, it has a significant length of ~918bp and starts with and GTG and ends with TGA. Lastly, there are no tRNAs within this ORF. 

	DECISION
	YES


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

	What start site do

Glimmer and GeneMark suggest?
	Glimmer start coordinate: 34696

(with a strength of 11.75)

GeneMark start coordinate: 34696

	Does the start site have an 

associated Ribosome Binding

Site with a high score?
	Final RBS score: -2.661

Z score: 3.199

This is the best final RBS score and Z score of all start sites 

	Is the predicted start codon 

the longest ORF? If not, does 

the longest ORF result in 

excessive gene overlap

(>30bp)?
	This start site also provides the longest ORF (918bp).

	Is this start site conserved in 

other phage genomes as

indicated by Starterator?
	The start site proposed by Glimmer/GeneMark (34696) does match Starterator 

Found in 17.9% of genes in the pham and called 100% when present

	Is this start site conserved in 

other phage genomes as 

indicated by BlastP?
	Phage DoctorPepper

Q:S 1:1

Alignment identity 100%

Percent identity 87.21%

E value 0.0e0

 

Phage Stayer

Q:S 1:1

Alignment identity 100%

Percent identity 87.21%

E value 0.0e0

	DECISION
	34696


 
Annotation Decision #3: What is the function of the putative protein?
	Gathering Evidence
	 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?
	(PhagesDB and DNAMaster)
Phage DoctorPepper

Q:S 1:1

Alignment identity 100%

Percent identity 87.21%

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?
	Match: ZapG-like protein

Database Source: pFAM

Probability Score: 94.17

There is a very poor alignment score 
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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 as Boog gene 54 (55 in phamerator) is adjacent to gene 54 (NKF) and gene 56 (NKF), but has synteny with a gene in DoctorPepper. In related phage DoctorPepper, this gene (53) has NKF and is flanked by genes 52 and 54 which also have NKF. 
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	Is the proposed function found on the SEA-PHAGES approved function list?
	ZapG protein is not listened in the approved list (and there is no conservation of this in other phages)

	DECISION:
	NKF


 
 
Boog gene 54
Wednesday, February 26, 2025
5:51 PM
 
	Phage Name
	Boog

	Gene #
	54

	Stop Coordinate 
	36160

	Direction (For/Rev)
	Forward 

	Gap (Overlap) with Previous Gene
	10bp Overlap

	Selected start coordinate
	35603

	Selected Function
	NKF


 
Annotation Decision #1: Is this a gene?
	Gathering Evidence
	Rationale

	Was the gene called by an 

auto-annotation program 

(Gimmer, GeneMark)?
	YES BOTH

	Is there evidence for coding 

potential?

 

 
	Yes, there is coding potential as seen by large peaks and black bar. 
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In comparison to the host, there is also coding potential. 
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	Is this gene present in other

annotated genomes? 
	PhagesDB Blast
Phage name: Stayer

Gene #: 55

E-value: e-108

 

Phamerator
Phage name: StarLord

Gene #: 55

E-value: e-108

	Does the gene violate any

major guiding principles?
	This gene aligns with many of the guiding principles. It contains a minor overlap with the previous gene and adjacent genes 54 and 56 are forward genes. Additionally, it has a significant length of ~558bp and starts with and ATG and ends with TAA. Lastly, there are no tRNAs within this ORF. 

	DECISION
	YES


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

	What start site do

Glimmer and GeneMark suggest?
	Glimmer start coordinate: 35603

(with a strength of 9.72)

GeneMark start coordinate: 35603

	Does the start site have an 

associated Ribosome Binding

Site with a high score?
	Final RBS score: -4.654

Z score: 2.620

This is not the best final RBS score and Z score of all start sites 

	Is the predicted start codon 

the longest ORF? If not, does 

the longest ORF result in 

excessive gene overlap

(>30bp)?
	This start site does not provide the longest ORF (558bp). The longest ORF is 561bp of start site 35600. 

	Is this start site conserved in 

other phage genomes as

indicated by Starterator?
	The start site proposed by Glimmer/GeneMark (35603) does match Starterator 

Found in 20.6% of genes in the pham and called 77.8% when present

	Is this start site conserved in 

other phage genomes as 

indicated by BlastP?
	Phage Stayer

Q:S 1:1

Alignment identity 100% (query and target, 1-185 and 1-185)

Percent identity 100%

E value 0.0e0

 

Phage Egad

Q:S 1:2

Alignment identity 99.5%

Percent identity 100%

E value 0.0e0

	DECISION
	35603


 
Annotation Decision #3: What is the function of the putative protein?
	Gathering Evidence
	 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?
	(PhagesDB and DNAMaster)
Phage Stayer

Q:S 1:1

Alignment identity 100% (query and target, 1-185 and 1-185)

Percent identity 100%

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?
	There is no quality match as there is a very poor alignment and the highest probability score is 31.08 from 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?
	There is some synteny as Boog gene 55 (56 in phamerator) is adjacent to gene 55 (NKF) and gene 57 (NKF), but has synteny with a gene in Stayer. In related phage Stayer, this gene (55) has NKF and is flanked by genes 54 (NKF) and 56 (DNA primase/polymerase).
[image: image249.png]700 (218)

217769 (112) - 69¢
RTRLITTR LTI TR

] 202997 53)

DNApi

6) 217769 (112)

RTRLITTR LTI TR

202997 (53)






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

	DECISION:
	NKF


 
 
Boog gene 55
Wednesday, February 26, 2025
5:51 PM
 
	Phage Name
	Boog

	Gene #
	55

	Stop Coordinate 
	40083

	Direction (For/Rev)
	Forward

	Gap (Overlap) with Previous Gene
	33bp Gap

	Selected start coordinate
	36193

	Selected Function
	DNA polymerase/primase


 
Annotation Decision #1: Is this a gene?
	Gathering Evidence
	Rationale

	Was the gene called by an 

auto-annotation program 

(Gimmer, GeneMark)?
	YES BOTH

	Is there evidence for coding 

potential?

 

 
	Yes, there is a lot of coding potential as seen by the large peaks and black bar present throughout the entire ORF.
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In comparison with the host, there is also coding potential. 
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	Is this gene present in other

annotated genomes? 
	PhagesDB Blast
Phage name: Shiba

Gene #: 55

E-value: 0.0

 

Phamerator
Phage name: Salk

Gene #: 56

E-value: 0.0

	Does the gene violate any

major guiding principles?
	This gene aligns with many of the guiding principles. It contains an overlap with the previous gene but this was examined for coding potential and none is present. Adjacent genes 55 and 57 are forward genes. Additionally, it has a significant length of ~3845bp and starts with and ATG and ends with TGA. Lastly, there are no tRNAs within this ORF. 

	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 36238 has strength 8.20

Start site changed

	Does the start site have an associated Ribosome Binding Site with a high score?
	Z value is 2.390 (in the middle of 64)

Final score is -4.738 (in the middle of 64)

	Is the predicted start codon the longest ORF? If not, does the longest ORF result in excessive gene overlap (>30bp)?
	ORF length is 3891 bps

Downstream gene - 7 bps overlap

Upstream gene - 33 bps gap

	Is this start site conserved in other phage genomes as indicated by Starterator?
	Track 57: 6, it does not match
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	Is this start site conserved in other phage genomes as indicated by BLASTP
	For Shiba

% identity: 99.45

% similarity: 99.84

E-value: 0.0E0

Query: 1-1281

Target: 1-1281

-> Start site conserved

	DECISION
	36193


 
Annotation Decision #3: What is the function of the putative protein?
 
	Gathering Evidence
	 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?
	(PhagesDB and DNAMaster)
Phage Salk

Q:S 1:1

Alignment identity 100% 

Percent identity 99.45

E value 0.0e0

Function: DNA primase/polymerase

	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?
	Match: DNA primase/polymerase

Database Source: Protein Data Bank

Probability Score: 100
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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 as Boog gene 56 (57 in phamerator) is adjacent to gene 56 (NKF) and gene 58 (NKF), but has synteny with a gene in Salk. In related phage Salk (gene 56), this gene is a DNA primase/polymerase and is flanked by genes 55 and 57 which also have NKF. 
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	Is the proposed function found on the SEA-PHAGES approved function list?
	Yes

	DECISION:
	DNA polymerase/primase


 
 
Boog gene 56
Wednesday, February 26, 2025
5:51 PM
 
	Phage Name
	Boog

	Gene #
	57

	Stop Coordinate 
	40321

	Direction (For/Rev)
	Forward

	Gap (Overlap) with Previous Gene
	7bp Overlap

	Selected start coordinate
	40076

	Selected Function
	NKF


 
Annotation Decision #1: Is this a gene?
	Gathering Evidence
	Rationale

	Was the gene called by an 

auto-annotation program 

(Gimmer, GeneMark)?
	Only called by Glimmer

	Is there evidence for coding 

potential?

 

 
	There is very little coding potential as seen by the small peaks and lack of a black bar. 
[image: image257.png]A




[image: image258.png]



In comparison to the host, there is also no coding potential. 
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	Is this gene present in other

annotated genomes? 
	PhagesDB Blast
Phage name: Stayer

Gene #: 57

E-value: 9e-50

 

Phamerator
Phage name: Sloopyjoe

Gene #: 81

E-value: 9e-50

	Does the gene violate any

major guiding principles?
	This gene aligns with many of the guiding principles. It contains a minor overlap with the previous gene but adjacent genes 56 and 58 are forward genes. Additionally, it has a significant length of ~246bp and starts with and GTG and ends with TAA. Lastly, there are no tRNAs within this ORF. 

	DECISION
	YES


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

	What start site do

Glimmer and GeneMark suggest?
	Glimmer start coordinate: 40076

(with a strength of 2.86)

GeneMark start coordinate: Not called

	Does the start site have an 

associated Ribosome Binding

Site with a high score?
	Final RBS score: -4.629

Z score: 2.320

This is not the best final RBS score and Z score of all start sites

	Is the predicted start codon 

the longest ORF? If not, does 

the longest ORF result in 

excessive gene overlap

(>30bp)?
	This start site does not provide the longest ORF (246bp).

The longest ORF will have a significant overlap. 

	Is this start site conserved in 

other phage genomes as

indicated by Starterator?
	The start site proposed by Glimmer (40076) does match Starterator 

Found in 88.2% of genes in the pham and called 100% when present

	Is this start site conserved in 

other phage genomes as 

indicated by BlastP?
	Phage Stayer

Q:S 1:1

Alignment identity 100% (query and target, 1-81 and 1-81)

Percent identity 100%

E value 0.0e0

 

Phage StarLord

Q:S 1:1

Alignment identity 100%

Percent identity 100%

E value 0.0e0

	DECISION
	40076


 
Annotation Decision #3: What is the function of the putative protein?
 
	Gathering Evidence
	 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?
	(PhagesDB and DNAMaster)
Phage Stayer

Q:S 1:1

Alignment identity 100% (query and target, 1-81 and 1-81)

Percent identity 100%

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?
	There is no significant result due to poor alignment and the highest probability score of 65.19 from Protein Data Bank.
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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 as Boog gene 57 (58 in phamerator) is adjacent to gene 57 (DNA primase/polymerase) and gene 59 (NKF), but has synteny with a gene in Stayer. In related phage Stayer, this gene (57) has NKF and is flanked by genes 56 (DNA primase/polymerase) and 58 (DNA binding protein)
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	Is the proposed function found on the SEA-PHAGES approved function list?
	N/A

	DECISION:
	NKF


 
 
Boog gene 57
Wednesday, February 26, 2025
5:51 PM
 
	Phage Name
	Boog

	Gene #
	57

	Stop Coordinate 
	40521

	Direction (For/Rev)
	Forward

	Gap (Overlap) with Previous Gene
	1bp Overlap

	Selected start coordinate
	40321

	Selected Function
	NKF


 
Annotation Decision #1: Is this a gene?
	Gathering Evidence
	Rationale

	Was the gene called by an 

auto-annotation program 

(Gimmer, GeneMark)?
	YES BOTH

	Is there evidence for coding 

potential?

 

 
	Yes, there is coding potential as seen by the large peak and black bar. 
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In comparison with the host, there is no coding potential. 
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	Is this gene present in other

annotated genomes? 
	PhagesDB Blast
Phage name: Salk

Gene #: 58

E-value: 8e-35

 

Phamerator
Phage name: ProfFrink

Gene #: 58

E-value: 8e-35

	Does the gene violate any

major guiding principles?
	This gene aligns with many of the guiding principles. It contains no gap/overlap with the previous gene but adjacent genes 57 and 59 are forward genes. Additionally, it has a significant length of ~201bp and starts with and ATG and ends with TAA. Lastly, there are no tRNAs within this ORF. 

	DECISION
	YES


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

	What start site do

Glimmer and GeneMark suggest?
	Glimmer start coordinate: 40321

(with a strength of 2.17)

GeneMark start coordinate: 40321

	Does the start site have an 

associated Ribosome Binding

Site with a high score?
	Final RBS score: -4.884

Z score: 2.139

This is the best final RBS score and Z score of all start sites (it’s the only site)

	Is the predicted start codon 

the longest ORF? If not, does 

the longest ORF result in 

excessive gene overlap

(>30bp)?
	This start site also provides the longest ORF (201bp) (the only one provided). 

	Is this start site conserved in 

other phage genomes as

indicated by Starterator?
	The start site proposed by Glimmer/GeneMark (40321) does match Starterator 

Found in 84.2% of genes in the pham and called 100% when present

	Is this start site conserved in 

other phage genomes as 

indicated by BlastP?
	Phage Egad

Q:S 1:1
Alignment identity 100% (query and target, 1-66 and 1-66)

Percent identity 100%

E value 1.3e-39

 

Phage Shiba

Q:S 1:1

Alignment identity 100%

Percent identity 98.48%

E value 5.9e-39

	DECISION
	40321


 
Annotation Decision #3: What is the function of the putative protein?
	Gathering Evidence
	 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?
	(PhagesDB and DNAMaster)
Phage Egad

Q:S 1:1
Alignment identity 100% (query and target, 1-66 and 1-66)

Percent identity 100%

E value 1.3e-39

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?
	There is no significant result as seen by the poor alignment and highest probability score of 89.19 from Protein Data Bank
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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 as Boog gene 58 (59 in phamerator) is adjacent to gene 58 (NKF) and gene 60 (NKF), but has synteny with a gene in Egad. In related phage Egad, this gene (58) has NKF and is flanked by genes 57 which has NKF and gene 59 which is a DNA binding protein. 
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	Is the proposed function found on the SEA-PHAGES approved function list?
	N/A

	DECISION:
	NKF


 
 
Boog gene 58
Wednesday, February 26, 2025
5:51 PM
 
	Phage Name
	Boog

	Gene #
	58

	Stop Coordinate 
	40729

	Direction (For/Rev)
	Forward

	Gap (Overlap) with Previous Gene
	2bp Gap

	Selected start coordinate
	40523

	Selected Function
	DNA binding protein


 
Annotation Decision #1: Is this a gene?
	Gathering Evidence
	Rationale

	Was the gene called by an 

auto-annotation program 

(Gimmer, GeneMark)?
	YES BOTH

	Is there evidence for coding 

potential?

 

 
	Yes, there is coding potential as seen by the large peaks and the black bar. 
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In comparison with the host, there is no coding potential.
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	Is this gene present in other

annotated genomes? 
	PhagesDB Blast
Phage name: Salk

Gene #: 59

E-value: 6e-38

 

Phamerator
Phage name: Linda

Gene #: 59

E-value: 6e-38

	Does the gene violate any

major guiding principles?
	This gene aligns with many of the guiding principles. It contains a small gap with the previous gene and adjacent genes 58 and 60 are forward genes. Additionally, it has a significant length of ~207bp and starts with and GTG and ends with TAA. Lastly, there are no tRNAs within this ORF. 

	DECISION
	YES


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

	What start site do

Glimmer and GeneMark suggest?
	Glimmer start coordinate: 40523

(with a strength of 3.09)

GeneMark start coordinate: 40523

	Does the start site have an 

associated Ribosome Binding

Site with a high score?
	Final RBS score: -1.954

Z score: 3.284

This is the best final RBS score and Z score of all start sites

	Is the predicted start codon 

the longest ORF? If not, does 

the longest ORF result in 

excessive gene overlap

(>30bp)?
	This start site does not provide the longest ORF (207bp). The start site with the longest ORF (40499) would have a significant overlap. 

	Is this start site conserved in 

other phage genomes as

indicated by Starterator?
	The start site proposed by Glimmer/GeneMark (40523) does match Starterator 

Found in 100% of genes in the pham and called 100% when present

	Is this start site conserved in 

other phage genomes as 

indicated by BlastP?
	Phage Salk

Q:S 1:1

Alignment identity 100% 

Percent identity 100%

E value 1.9e-43

 

Phage Stayer

Q:S 1:1

Alignment identity 100%

Percent identity 98.53%

E value 4.5e-43

	DECISION
	40523


 
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: Salk, DNA binding protein, e-value 6e-38, Q/S 1:1
[image: image269.png]>Salk_59, DNA binding protein, 68
Length = 68

Score = 154 bits (390), Expect = 6e-38
Identities = 68/68 (100%), Positives = 68/68 (100%)

Query: 1 MAQKEVIEFTCDNCGAEGEAENIRRLENPLPPYWWRLOLTWNHGHYDYVDICGACYTEIN 60
MAQKEVIEFTCDNCGAEGEAENIRRLENPLPPYWWRLOLTWNHGHYDYVDICGACYTEIN
Sbjct: 1 MAQKEVIEFTCDNCGAEGEAENIRRLENPLPPYWWRLOLTWNHGHYDYVDICGACYTEIN 60

Query: 61 EALLRRRT 68
EALLRRRT
Sbjct: 61 EALLRRRT 68




NCBI: Salk, DNA binding protein, e-value 2e-43, Q/S 1:1
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DNA master: Salk, DNA binding protein, e-value, 1.9e-43, Q/S 1:1
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	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?
	Database: Pfam

Probability: 96.95

Name: Fin ; Anti-sigma-F factor Fin
E-value: 0.0079
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	Is this gene located adjacent to genes of known region of the genome that shows high conservation of gene order?
	NO

Upstream gene - gene 60, NKF

Downstream gene - gene 58, NKF

 

 

	In the proposed function found on SEA-PHAGES approved function list?
	Yes, DNA binding protein

	DECISION:
	DNA binding protein


 
 
 
Boog gene 59
Wednesday, February 26, 2025
5:51 PM
 
	Phage Name
	Boog

	Gene #
	59

	Stop Coordinate 
	40891

	Direction (For/Rev)
	Forward

	Gap (Overlap) with Previous Gene
	No Gap/Overlap

	Selected start coordinate
	40730

	Selected Function
	NKF


 
Annotation Decision #1: Is this a gene?
	Gathering Evidence
	Rationale

	Was the gene called by an 

auto-annotation program 

(Gimmer, GeneMark)?
	YES BOTH

	Is there evidence for coding 

potential?

 

 
	Yes, there is coding potential as seen by the large peak and black bar.
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In comparison with the host, there is coding potential. 
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	Is this gene present in other

annotated genomes? 
	PhagesDB Blast
Phage name: Stayer

Gene #: 60

E-value: 3e-27

 

Phamerator
Phage name: StarLord

Gene #: 60

E-value: 3e-27

	Does the gene violate any

major guiding principles?
	This gene aligns with many of the guiding principles. It contains a small gap with the previous gene and adjacent genes 59 and 61 are forward genes. Additionally, it has a significant length of ~162 bp and starts with and ATG and ends with TGA. Lastly, there are no tRNAs within this ORF. 

	DECISION
	YES


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

	What start site do

Glimmer and GeneMark suggest?
	Glimmer start coordinate: 40730

(with a strength of 10.32)

GeneMark start coordinate: 40730

	Does the start site have an 

associated Ribosome Binding

Site with a high score?
	Final RBS score: -2.664

Z score: 2.976

This is the best final RBS score and Z score of all start sites

	Is the predicted start codon 

the longest ORF? If not, does 

the longest ORF result in 

excessive gene overlap

(>30bp)?
	This start site also provides the longest ORF (162 bp).

	Is this start site conserved in 

other phage genomes as

indicated by Starterator?
	The start site proposed by Glimmer/GeneMark (40730) does match Starterator 

Found in 100% of genes in the pham and called 100% when present

	Is this start site conserved in 

other phage genomes as 

indicated by BlastP?
	Phage Stayer

Q:S 1:1

Alignment identity 100% 

Percent identity 100%

E value 7.6e-31

	DECISION
	40730


 
Annotation Decision #3: What is the function of the putative protein?
	Gathering Evidence
	 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?
	(PhagesDB and DNAMaster)
Phage Stayer

Q:S 1:1

Alignment identity 100% 

Percent identity 100%

E value 7.6e-31

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?
	There is no significant match as seen by the poor alignment and highest probability score of 44.18 from 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?
	There is some synteny as Boog gene 60 (61 in phamerator) is adjacent to gene 60 (NKF) and gene 62 (NKF), but has synteny with a gene in Stayer. In related phage Stayer, this gene (60) has NKF and is flanked by genes 59 (DNA binding protein) and 61 which also have NKF. 
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	Is the proposed function found on the SEA-PHAGES approved function list?
	N/A

	DECISION:
	NKF


 
 
Boog gene 60
Tuesday, March 4, 2025
9:58 PM
 
 
	Phage Name
	Boog

	Gene #
	60

	Stop Coordinate 
	41121

	Direction (For/Rev)
	Forward

	Gap (Overlap) with Previous Gene
	3bp Overlap

	Selected start coordinate
	40888

	Selected Function
	NKF


 
Annotation Decision #1: Is this a gene?
	Gathering Evidence
	Rationale

	Was the gene called by an 

auto-annotation program 

(Gimmer, GeneMark)?
	Neither

	Is there evidence for coding 

potential?

 

 
	There is coding potential as seen by the large peaks. 
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	Is this gene present in other

annotated genomes? 
	Yes, there is synteny with related phages. For example, in comparison to BronxBay, gene 61 represents gene 61a to be added in Boog. 
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	Does the gene violate any

major guiding principles?
	No, it aligns with many of the guiding principles as its an ORF with a significant length, adjacent genes are also in the forward direction. Due to the addition of this gene, there are no significant gaps. Additionally, even though it wasn't called in DNAMaster, it has coding potential and is present in other phages. 

	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?
	No call

	Does the start site have an associated Ribosome Binding Site with a high score?
	Z value is 2.554 (1st of 4)

Final score is -3.627 (1st of 4)

	Is the predicted start codon the longest ORF? If not, does the longest ORF result in excessive gene overlap (>30bp)?
	ORF length is 234 bps

Downstream gene - 4 bps overlap

Upstream gene - 4 bps overlap

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

	Is this start site conserved in other phage genomes as indicated by BLASTP
	For Stayer

% identity: 98.70

% similarity: 100.00

E-value: 0.0E0

Query: 1-77

Target: 1-77

-> Start site conserved

	DECISION
	40888


 
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: Stayer, function unknown, e-value 6e-46, Q/S 1:1
[image: image279.png]>Stayer_61, function unknown, 77
Length = 77

Score = 181 bits (459), Expect = 6e-46
Identities = 76/77 (98%), Positives = 77/77 (100%)
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NCBI: Stayer, hypothetcial protein, e-value 8e-50, Q/S 1:1
[image: image280.png]hypothetical protein PBI_STAYER_61 [Arthrobacter phage Stayer]
Sequence ID: QFG09379.1 Length: 77 Number of Matches: 1
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DNA master: Stayer, hypothetical protein, e-value 0.0E0, Q/S 1:1
[image: image281.png][

£l
£l
£l

MEAWELFDFM LESSHASREF DAQVPGATHE EPDCHGHNGC TYPDPHHHGF

FEEEEEEErE rrrrrr+rer terrerr e rererrrrer rrerrrretd
MEAWELFDEM LESSHAARRF DAQVPCATHE EPDCHGHNGC TYPDPHHHGF

SCDQQCSECW GLCHPDCPAN ESIEEEE

FEEEErrerr rerrrerrrr rerrerd
SCDQQCESECY GLCHPDCPAN ESIEEEE





	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?
	Database: PDB

Probability: 58.14
Name: Poly(Ethylene terephthalate) hydrolase; Poly(Ethylene terephthalate) hydrolase, esterase, HYDROLASE
E-value: 36
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	Is this gene located adjacent to genes of known region of the genome that shows high conservation of gene order?
	NO

Upstream gene - gene 60, NKF

Downstream gene - gene 61, NKF

	In the proposed function found on SEA-PHAGES approved function list?
	No match

	DECISION:
	NKF


 
 
 
Boog gene 61
Wednesday, February 26, 2025
5:51 PM
 
	Phage Name
	Boog

	Gene #
	61

	Stop Coordinate 
	41294

	Direction (For/Rev)
	Forward

	Gap (Overlap) with Previous Gene
	3bp Overlap

	Selected start coordinate
	41118

	Selected Function
	NKF


 
Annotation Decision #1: Is this a gene?
	Gathering Evidence
	Rationale

	Was the gene called by an 

auto-annotation program 

(Gimmer, GeneMark)?
	YES BOTH

	Is there evidence for coding 

potential?

 

 
	Yes, there is coding potential as seen by the large peak and black bar
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In comparison with the host, there is also coding potential present. 
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	Is this gene present in other

annotated genomes? 
	PhagesDB Blast
Phage name: Stayer

Gene #: 62

E-value: 1e-24

 

Phamerator
Phage name: StarLord

Gene #: 62

E-value: 1e-24

	Does the gene violate any

major guiding principles?
	This gene aligns with many of the guiding principles. It contains a minor overlap with the previous gene and adjacent genes 60 and 62 are forward genes. Additionally, it starts with an ATG and ends with TGA. Lastly, there are no tRNAs within this ORF. 

	DECISION
	YES


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

	What start site do

Glimmer and GeneMark suggest?
	Glimmer start coordinate: 41118bp

GeneMark start coordinate: 41118bp

	Does the start site have an 

associated Ribosome Binding

Site with a high score?
	Final RBS score: -3.695

Z score: 2.955

This is the best final RBS score and Z score of all start sites

	Is the predicted start codon 

the longest ORF? If not, does 

the longest ORF result in 

excessive gene overlap

(>30bp)?
	This start site also provides the longest ORF

	Is this start site conserved in 

other phage genomes as

indicated by Starterator?
	The start site proposed by Glimmer/GeneMark (41118) does match Starterator 

Found in 27.1% of genes in the pham and called 100% when present

	Is this start site conserved in 

other phage genomes as 

indicated by BlastP?
	Phage Stayer

Q:S 1:1

Alignment identity 100% 

Percent identity 100%

E value 4.4e-31

 

Phage Sloopyjoe

Q:S 1:1

Alignment identity 100%

Percent identity 98.28%

E value 3.9e-30

	DECISION
	41118


 
Annotation Decision #3: What is the function of the putative protein?
 
	Gathering Evidence
	 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?
	(PhagesDB and DNAMaster)
Phage Stayer

Q:S 1:1

Alignment identity 100% 

Percent identity 100%

E value 4.4e-31

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?
	There is no significant match as there is poor alignment and the highest probability score of 82.85 from 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?
	There is some synteny as Boog gene 61 (62 in pFAM) is adjacent to gene 61 (NKF) and gene 62 (NKF), but has synteny with a gene in Stayer. In related phage Stayer, this gene is 62 and has NKF and is flanked by genes 61 and 63 which also have NKF. 
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	Is the proposed function found on the SEA-PHAGES approved function list?
	N/A

	DECISION:
	NKF


 
 
Boog gene 62
Wednesday, February 26, 2025
5:52 PM
 
	Phage Name
	Boog

	Gene #
	62

	Stop Coordinate 
	41628

	Direction (For/Rev)
	Forward

	Gap (Overlap) with Previous Gene
	3bp Overlap

	Selected start coordinate
	41296

	Selected Function
	NKF


 
Annotation Decision #1: Is this a gene?
	Gathering Evidence
	Rationale

	Was the gene called by an 

auto-annotation program 

(Gimmer, GeneMark)?
	YES BOTH

	Is there evidence for coding 

potential?

 

 
	Yes, there is coding potential as seen by the large peaks and black bar. 
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In comparison with the host, there is also coding potential. 
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	Is this gene present in other

annotated genomes? 
	PhagesDB Blast
Phage name: Salk

Gene #: 63

E-value: 1e-55

 

Phamerator
Phage name: Linda

Gene #: 63

E-value: 1e-55

	Does the gene violate any

major guiding principles?
	This gene aligns with many of the guiding principles. It contains an overlap with the previous gene but this was examined for coding potential, of which none is present. Adjacent genes 61 and 63 are forward genes. Additionally, it starts with an ATG and ends with TAA. Lastly, there are no tRNAs within this ORF. 

	DECISION
	YES


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

	What start site do

Glimmer and GeneMark suggest?
	Glimmer start coordinate: 41296

(with a strength of 10.56)

GeneMark start coordinate: 41296

	Does the start site have an 

associated Ribosome Binding

Site with a high score?
	Final RBS score: -4.826

Z score: 1.983

This is the best final RBS score and Z score of all start sites

	Is the predicted start codon 

the longest ORF? If not, does 

the longest ORF result in 

excessive gene overlap

(>30bp)?
	This start site also provides the longest ORF (333bp).

	Is this start site conserved in 

other phage genomes as

indicated by Starterator?
	The start site proposed by Glimmer/GeneMark (41296) does match Starterator 

Found in 33.3% of genes in the pham and called 100% when present

	Is this start site conserved in 

other phage genomes as 

indicated by BlastP?
	Phage Salk

Q:S 1:1

Alignment identity 100%

Percent identity 100%

E value 0.0e0

 

Phage Stayer

Q:S 1:1

Alignment identity 100%

Percent identity 99.09%

E value 0.0e0

	DECISION
	41296


 
Annotation Decision #3: What is the function of the putative protein?
	Gathering Evidence
	 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?
	(PhagesDB and DNAMaster)
Phage Salk

Q:S 1:1

Alignment identity 100%

Percent identity 100%

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?
	There is so significant match as there is no alignment and the highest probability score of 63.06 from 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?
	There is some synteny as Boog gene 62 (63 in phamerator) is adjacent to gene 62 (NKF) and gene 64 (NKF), but has synteny with a gene in Stayer. In related phage Stayer, this gene (63) has NKF and is flanked by genes 62 and 64 which also have NKF. 
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	Is the proposed function found on the SEA-PHAGES approved function list?
	N/A

	DECISION:
	NKF


 
 
Boog gene 63
Wednesday, February 26, 2025
5:52 PM
 
	Phage Name
	Boog

	Gene #
	63

	Stop Coordinate 
	42237

	Direction (For/Rev)
	Forward

	Gap (Overlap) with Previous Gene
	31bp Gap

	Selected start coordinate
	41659

	Selected Function
	DNA binding protein


 
Annotation Decision #1: Is this a gene?
	Gathering Evidence
	Rationale

	Was the gene called by an 

auto-annotation program 

(Gimmer, GeneMark)?
	YES BOTH

	Is there evidence for coding 

potential?

 

 
	Yes, there is coding potential as seen by the large peaks and black bar. 
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In comparison with the host, there is also coding potential
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	Is this gene present in other

annotated genomes? 
	PhagesDB Blast
Phage name: Stayer

Gene #: 64

E-value: e-110

 

Phamerator
Phage name: StarLord

Gene #: 64

E-value: e-110

	Does the gene violate any

major guiding principles?
	This gene aligns with many of the guiding principles. It contains a minor overlap with the previous gene and adjacent genes 62 and 64 are forward genes. Additionally, it starts with an ATG and ends with TAG. Lastly, there are no tRNAs within this ORF. 

	DECISION
	YES


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

	What start site do

Glimmer and GeneMark suggest?
	Glimmer start coordinate: 41659

(with a strength of 13.55)

GeneMark start coordinate: 41659

	Does the start site have an 

associated Ribosome Binding

Site with a high score?
	Final RBS score: -3.191

Z score: 3.220

This is the best final RBS score and Z score of all start sites

	Is the predicted start codon 

the longest ORF? If not, does 

the longest ORF result in 

excessive gene overlap

(>30bp)?
	This start site also provides the longest ORF (579bp).

	Is this start site conserved in 

other phage genomes as

indicated by Starterator?
	The start site proposed by Glimmer/GeneMark (41659) does match Starterator 

Found in 25.8% of genes in the pham and called 100% when present

	Is this start site conserved in 

other phage genomes as 

indicated by BlastP?
	Phage Stayer

Q:S 1:1

Alignment identity 100% 

Percent identity 100%

E value 0.0e0

 

Phage Sporto

Q:S 1:1

Alignment identity 100%

Percent identity 70.05%

E value 0.0e0

	DECISION
	41659


 
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: Stayer, function unknown, e-value e-110, Q/S 1:1
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NCBI: Stayer, hypothetical protein, e-value 1e-138, Q/S 1:1
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DNA master: Stayer, hypothetical protein, e-value 0.0, Q/S 1:1
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	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?
	Database: PDB

Probability: 98.01

Name: Phage-related protein; Structural Genomics, PSI-Biology, Midwest Center for Structural Genomics, MCSG, Structures of Mtb
E-value: 0.00011
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	Is this gene located adjacent to genes of known region of the genome that shows high conservation of gene order?
	 

NO

Upstream gene - gene 62 NKF

Downstream gene - gene 64 NKF

	In the proposed function found on SEA-PHAGES approved function list?
	Yes, DNA binding protein

	DECISION:
	DNA binding protein


 
 
 
Boog gene 64
Wednesday, February 26, 2025
5:52 PM
 
	Phage Name
	Boog

	Gene #
	64

	Stop Coordinate 
	42494

	Direction (For/Rev)
	Forward

	Gap (Overlap) with Previous Gene
	6bp Gap

	Selected start coordinate
	42243

	Selected Function
	NKF


 
Annotation Decision #1: Is this a gene?
	Gathering Evidence
	Rationale

	Was the gene called by an 

auto-annotation program 

(Gimmer, GeneMark)?
	YES BOTH

	Is there evidence for coding 

potential?

 

 
	Yes, there is coding potential as seen by the large peak and black bar
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In comparison with the host, there is no coding potential
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	Is this gene present in other

annotated genomes? 
	PhagesDB Blast
Phage name: Stayer

Gene #: 65

E-value: 5e-42

 

Phamerator
Phage name: StarLord

Gene #: 65

E-value: 5e-42

	Does the gene violate any

major guiding principles?
	This gene aligns with many of the guiding principles. It contains a minor overlap with the previous gene and adjacent genes 63 and 65 are forward genes. Additionally, it starts with an ATG and ends with TAA. Lastly, there are no tRNAs within this ORF. 

	DECISION
	YES


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

	What start site do

Glimmer and GeneMark suggest?
	Glimmer start coordinate: 42243

(with a strength of 8.36)

GeneMark start coordinate: 42243

	Does the start site have an 

associated Ribosome Binding

Site with a high score?
	Final RBS score: -5.227

Z score: 1.791

This is not the best final RBS score and Z score of all start sites 

	Is the predicted start codon 

the longest ORF? If not, does 

the longest ORF result in 

excessive gene overlap

(>30bp)?
	This start site provides the longest ORF (252bp).

	Is this start site conserved in 

other phage genomes as

indicated by Starterator?
	The start site proposed by Glimmer/GeneMark (42243) does match Starterator 

Found in 21.1% of genes in the pham and called 100% when present

	Is this start site conserved in 

other phage genomes as 

indicated by BlastP?
	Phage Stayer

Q:S 1:1

Alignment identity 100%

Percent identity 98.80%

E value 0.0e0

 

Phage Sporto

Q:S 1:1

Alignment identity 100%

Percent identity 81.93%

E value 2.1e-41

	DECISION
	42243


 
Annotation Decision #3: What is the function of the putative protein?
	Gathering Evidence
	 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?
	(PhagesDB and DNAMaster)
Phage Stayer

Q:S 1:1

Alignment identity 100%

Percent identity 98.80%

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?
	There is no significant match as seen by the poor alignment and highest probability score of 80.81 from Protein Data Bank
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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 as Boog gene 64 (65 in phamerator) is adjacent to gene 64 (NKF) and gene 66 (NKF), but has synteny with a gene in Stayer. In related phage Stayer, this gene (65) has NKF and is flanked by genes 64 and 66 which also have NKF. 
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	Is the proposed function found on the SEA-PHAGES approved function list?
	N/A

	DECISION:
	NKF


 
 
Boog gene 65
Wednesday, February 26, 2025
5:52 PM
 
	Phage Name
	Boog

	Gene #
	65

	Stop Coordinate 
	42786

	Direction (For/Rev)
	Forward

	Gap (Overlap) with Previous Gene
	7bp Overlap

	Selected start coordinate
	42487

	Selected Function
	NKF


 
Annotation Decision #1: Is this a gene?
	Gathering Evidence
	Rationale

	Was the gene called by an 

auto-annotation program 

(Gimmer, GeneMark)?
	YES BOTH

	Is there evidence for coding 

potential?

 

 
	Yes, there is coding potential as seen by the large peaks and black bar.
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In comparison with the host, there is no coding potential
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	Is this gene present in other

annotated genomes? 
	PhagesDB Blast
Phage name: ProfFrink

Gene #: 66

E-value: 8e-55

 

Phamerator
Phage name: Egad

Gene #: 66

E-value: 9e-48

	Does the gene violate any

major guiding principles?
	This gene aligns with many of the guiding principles. It contains a minor overlap with the previous gene and adjacent genes 64 and 66 are forward genes. Additionally, it starts with an ATG and ends with TAA. Lastly, there are no tRNAs within this ORF. 

	DECISION
	YES


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

	What start site do

Glimmer and GeneMark suggest?
	Glimmer start coordinate: 42487

(with a strength of 2.18)

GeneMark start coordinate: 42487

	Does the start site have an 

associated Ribosome Binding

Site with a high score?
	Final RBS score: -4.512

Z score: 2.376

This is not the best final RBS score and Z score of all start sites

	Is the predicted start codon 

the longest ORF? If not, does 

the longest ORF result in 

excessive gene overlap

(>30bp)?
	This start site does not provide the longest ORF (300bp). The longest ORF is 303bp with a start site of 42484

	Is this start site conserved in 

other phage genomes as

indicated by Starterator?
	The start site proposed by Glimmer/GeneMark (42484) does match Starterator 

Found in 38.4% of genes in the pham and called 63.2% when present

	Is this start site conserved in 

other phage genomes as 

indicated by BlastP?
	Phage ProfFrink

Q:S 1:1

Alignment identity 100%

Percent identity 98.99%

E value 0.0e0

 

Phage Egad

Q:S 11:1

Alignment identity 100%

Percent identity 97.75%

E value 0.0e0

	DECISION
	42487


 
Annotation Decision #3: What is the function of the putative protein?
 
	Gathering Evidence
	 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?
	(PhagesDB and DNAMaster)
Phage ProfFrink

Q:S 1:1

Alignment identity 100%

Percent identity 98.99%

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?
	Match: Protein of unknown function

Database Source: pFAM

Probability Score: 97.59
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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 as Boog gene 65 (66 in phamerator) is adjacent to gene 65 (NKF) and gene 67 (NKF), but has synteny with a gene in ProfFrink. In related phage ProfFrink, this gene (gene66) has NKF and is flanked by genes 65 and 67 which also have NKF. 
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	Is the proposed function found on the SEA-PHAGES approved function list?
	N/A

	DECISION:
	NKF


 
 
Boog gene 66
Wednesday, February 26, 2025
5:52 PM
 
	Phage Name
	Boog

	Gene #
	66

	Stop Coordinate 
	43689

	Direction (For/Rev)
	Forward

	Gap (Overlap) with Previous Gene
	70bp Gap

	Selected start coordinate
	42856

	Selected Function
	NKF


 
Annotation Decision #1: Is this a gene?
	Gathering Evidence
	Rationale

	Was the gene called by an 

auto-annotation program 

(Gimmer, GeneMark)?
	YES BOTH

	Is there evidence for coding 

potential?

 

 
	Yes, there is coding potential as seen by the  black bar and large peaks covering the entire ORF. 
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In comparison with the host, there is also coding potential
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	Is this gene present in other

annotated genomes? 
	PhagesDB Blast
Phage name: ProfFrink

Gene #: 66

E-value: 8e-55

 

Phamerator
Phage name: Egad

Gene #: 66

E-value: 9e-48

	Does the gene violate any

major guiding principles?
	This gene aligns with many of the guiding principles. It contains a larger gap but this is still within the appropriate limits. Additionally, adjacent genes 65 and 67 are also forward genes.  Additionally, it has a significant length of ~834bp and starts with and ATG and ends with TAA. Lastly, there are no tRNAs within this ORF. 

	DECISION
	YES


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

	What start site do

Glimmer and GeneMark suggest?
	Glimmer start coordinate: 42856

(with a strength of 8.36)

GeneMark start coordinate: 7.86

	Does the start site have an 

associated Ribosome Binding

Site with a high score?
	Final RBS score (for start site 42856): -4.874 

Z score: 2.144

This is not the best final RBS score and Z score of all start sites 

	Is the predicted start codon 

the longest ORF? If not, does 

the longest ORF result in 

excessive gene overlap

(>30bp)?
	This start site  provides the longest ORF (834bp).

	Is this start site conserved in 

other phage genomes as

indicated by Starterator?
	The start site proposed by Glimmer/GeneMark (42856) does match Starterator 

Found in 84% of genes in the pham and called 100% when present 

	Is this start site conserved in 

other phage genomes as 

indicated by BlastP?
	Phage Stayer

Q:S 1:1

Alignment identity 100%(query and target, 1-277 and 1-277)

Percent identity 100%

E value 0.0e0

 

Phage StarLord

Q:S 1:1

Alignment identity 100%

Percent identity 99.64%

E value 1e-25

	DECISION
	42856


 
Annotation Decision #3: What is the function of the putative protein?
	Gathering Evidence
	 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?
	(PhagesDB and DNAMaster)
Phage Stayer

Query 1:1

Alignment Identity 100%

E value 1e-25

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?
	There are many results with a probability score of 95+ that match to proteins of unknown function on both pFAM and Protein Data Bank. There is also very poor alignment in this result.  
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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 present as Boog gene is adjacent to genes 65 (NKF) and 67 (NKF) and this gene resembles gene 65 in related phage Stayer. In Stayer, this gene is flanked by gene 64 (NKF) and gene 66 (NKF).
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	Is the proposed function found on the SEA-PHAGES approved function list?
	N/A

	DECISION:
	NKF


 
 
Boog gene 67
Wednesday, February 26, 2025
5:52 PM
 
	Phage Name
	Boog

	Gene #
	67

	Stop Coordinate 
	44018

	Direction (For/Rev)
	Forward

	Gap (Overlap) with Previous Gene
	1bp Overlap

	Selected start coordinate
	43689

	Selected Function
	NKF


 
Annotation Decision #1: Is this a gene?
	Gathering Evidence
	Rationale

	Was the gene called by an 

auto-annotation program 

(Gimmer, GeneMark)?
	YES BOTH

	Is there evidence for coding 

potential?

 

 
	Yes, there is coding potential as seen by the black bar marking the ORF and the large peaks. 
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In comparison with the host, there is no coding potential. 
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	Is this gene present in other

annotated genomes? 
	PhagesDB Blast
Phage name: Stayer

Gene #: 67

E-value: e-164

 

Phamerator
Phage name: Sloopyjoe

Gene #: 67

E-value: e-164

	Does the gene violate any

major guiding principles?
	This gene aligns with many of the guiding principles, as there is no gap between the previous gene and adjacent genes 66 and 68 are also forward genes.  Additionally, it has a significant length of ~330bp and starts with and ATG and ends with TAA. Lastly, there are no tRNAs within this ORF. 

	DECISION
	YES


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

	What start site do

Glimmer and GeneMark suggest?
	Glimmer start coordinate: 43689

(with a strength of 2.75)

GeneMark start coordinate: 43689

	Does the start site have an 

associated Ribosome Binding

Site with a high score?
	Final RBS score (for start site 29150): -5.988 

Z score: 1.794

This is not the best final RBS score but it is Z score of all start sites

	Is the predicted start codon 

the longest ORF? If not, does 

the longest ORF result in 

excessive gene overlap

(>30bp)?
	This start site also provides the longest ORF (330bp).

	Is this start site conserved in 

other phage genomes as

indicated by Starterator?
	The start site proposed by Glimmer/GeneMark (43689) does match Starterator.

The start site provided by Starterator is found in 95% of genes in the pham and called 100% when present

	Is this start site conserved in 

other phage genomes as 

indicated by BlastP?
	Phage Stayer

Q:S 1:1

Alignment identity 100%(query and target, 1-109 and 1-109)

Percent identity 100%

E value 0.0e0

 

Phage Shiba

Q:S 1:1

Alignment identity 100%

Percent identity 99.08%

E value 0.0e0

	DECISION
	43689


 
Annotation Decision #3: What is the function of the putative protein?
	Gathering Evidence
	 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?
	(PhagesDB and DNAMaster)
Phage Stayer

Query 1:1

Alignment Identity 100%

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?
	All results match with a calcium ion binding protein through pFAM, with the highest probability score of 99.78. 
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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?
	There is some synteny as Boog gene 67 is adjacent to gene 66 (NKF) and gene 68 (NKF), but has synteny with a gene in Stayer. In related phage Stayer, this gene has NKF and is flanked by genes 66 and 68 which also have NKF. 
[image: image312.png]_— \olk/eccio

(9) og888
(9v) 26€002 l
(ov) z6c00z (2] RGN

(v2) e1s9Le (02) 999v12
(02) 999¥12

o
[
S
g &
~ &

>

2

S
(ez1) 026512 .
(ez1) 026612 . (v2) 611912

(v2) 611912
= [

protein
21 (186)





	Is the proposed function found on the SEA-PHAGES approved function list?
	Nothing relating to calcium binding is on the approved SEA-PHAGES list

	DECISION:
	NKF


 
 
Boog gene 68
Wednesday, February 26, 2025
5:52 PM
 
	Phage Name
	Boog

	Gene #
	68

	Stop Coordinate 
	44199

	Direction (For/Rev)
	Forward

	Gap (Overlap) with Previous Gene
	41bp Gap

	Selected start coordinate
	44059

	Selected Function
	NKF


 
Annotation Decision #1: Is this a gene?
	Gathering Evidence
	Rationale

	Was the gene called by an 

auto-annotation program 

(Gimmer, GeneMark)?
	Glimmer and GeneMark made different calls

	Is there evidence for coding 

potential?

 

 
	Yes, there is evidence of coding potential as seen by the black bar and the large peak
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In comparison with the host, there is no coding potential
[image: image314.png]44000





	Is this gene present in other

annotated genomes? 
	PhagesDB Blast
Phage name: Stayer

Gene #: 68

E-value: 1e-59

 

Phamerator
Phage name: Salk

Gene #: 68

E-value: 1e-59

	Does the gene violate any

major guiding principles?
	This gene aligns with many of the guiding principles, as there is only a 41bp gap between the previous gene and adjacent genes 67 and 69 are also forward genes.  Additionally, it has a significant length of ~141bp and starts with and ATG and ends with TAG. Lastly, there are no tRNAs within this ORF. 

	DECISION
	YES


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

	What start site do

Glimmer and GeneMark suggest?
	Glimmer start coordinate: 44059

(with a strength of 6.64)

GeneMark start coordinate: 44080

	Does the start site have an 

associated Ribosome Binding

Site with a high score?
	Glimmer call (44059):

Final RBS score: -2.725

Z score: 2.955

 

GeneMark call (44080):

Final RBS score: -7.100

Z score: 0.831

 

Neither of these start sites provide the best final RBS or Z score

	Is the predicted start codon 

the longest ORF? If not, does 

the longest ORF result in 

excessive gene overlap

(>30bp)?
	Neither start site provide the longest ORF. The longest ORF would have ~100bp overlap with the previous gene. 

	Is this start site conserved in 

other phage genomes as

indicated by Starterator?
	The start site proposed by either Glimmer does match Starterator. 

Found in 100% of genes in the pham and called 100%  when present

	Is this start site conserved in 

other phage genomes as 

indicated by BlastP?
	Phage Stayer

Q:S 1:1

Alignment identity 100% (query and target, 1-46 and 1-46)

Percent identity 97.83%

E value 3.4e-24

 

Phage StarLord

Q:S 1:1

Alignment identity 100%

Percent identity 95.65%

E value 5.5e-24

	DECISION
	44059

The Glimmer call is chosen as it still has  adequate final RBS and Z scores and is conserved with 1:1 Q:S values in related phages. 


 
Annotation Decision #3: What is the function of the putative protein?
 
	Gathering Evidence
	 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?
	(PhagesDB and DNAMaster)
Phage Stayer

Query 1:1

Alignment Identity 100%

E value 3.4e-24

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?
	Match: PGDYG protein

Database Source: pFAM

Probability Score: 99
[image: image315.png]74 107

PGDYG _PGDYG pro
PGDYG _PGDYG_pro
7URS_A
g 3KaLse 2
5X15_A
g SIR2. A 2
3N0J_A
e 2PCN.A 2
1VI4_A
3C80_B
1J3L_A

SCOP_dlvidal
cd16841
R _RraA-like Aldg

E____ G6E3C.C 2
DUF2893 Unchara
R SCOP_dinxja___J






	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 as Boog gene 68 is adjacent to gene 67 (NKF) and gene 69 (NKF), but has synteny with a gene in Stayer. In related phage Stayer, this gene has NKF and is flanked by genes 67 and 69 which also have NKF. 
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	Is the proposed function found on the SEA-PHAGES approved function list?
	PGDYG is no in the SEA-PHAGES approved list

	DECISION:
	NKF


 
 
Boog gene 69
Wednesday, February 26, 2025
5:52 PM
Gap between genes 68 and 69: GeneMark shows no coding potential.
	Phage Name
	Boog

	Gene #
	69

	Stop Coordinate 
	44518

	Direction (For/Rev)
	Forward

	Gap (Overlap) with Previous Gene
	125bp Gap 

 

	Selected start coordinate
	44324

	Selected Function
	NKF


 
Annotation Decision #1: Is this a gene?
 
	Gathering Evidence
	Rationale

	Was the gene called by an 

auto-annotation program 

(Gimmer, GeneMark)?
	YES BOTH

	Is there evidence for coding 

potential?

 

 

 

 
	Yes, there is coding potential as evident by the black bars and large peaks. 
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In comparison with the host, there is no coding potential. 
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	Is this gene present in other

annotated genomes? 
	PhagesDB Blast
Phage name: Stayer

Gene #: 69

E-value: 1e-19

 

Phamerator
Phage name: Shiba

Gene #: 68

E-value: 1e-19

	Does the gene violate any

major guiding principles?
	This gene aligns with many of the guiding principles, except there is a large gap between this gene and the previous gene. However, this was examined for coding potential and none is present. Adjacent genes 68 and 70 are also forward genes.  Additionally, it has a significant length of ~194 bp and starts with and ATG and ends with TAA. Lastly, there are no tRNAs within this ORF. 

	DECISION
	YES


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

	What start site do

Glimmer and GeneMark suggest?
	Glimmer start coordinate: 44390

(with a strength of 5.21)

GeneMark start coordinate: 44390

	Does the start site have an 

associated Ribosome Binding

Site with a high score?
	Final RBS score (for start site 44390): -3.131

Z score: 2.239

This is the not best final RBS score and Z score of all start sites 

 

Start site (44324)

Final RBS score: -6.044

Z score: 1.835

	Is the predicted start codon 

the longest ORF? If not, does 

the longest ORF result in 

excessive gene overlap

(>30bp)?
	This start site also does not provide the longest ORF (129bp).

However, the 44324 start site does provide the largest ORF. 

	Is this start site conserved in 

other phage genomes as

indicated by Starterator?
	The start site proposed by Glimmer/GeneMark (44390) does match Starterator 

Found in 60.9% of genes in the pham and called 14.3% when present

	Is this start site conserved in 

other phage genomes as 

indicated by BlastP?
	Phage Stayer

Q:S 1:23

Alignment identity 65.6% 

Percent identity 100%

E value 1.6e-21

 

Phage Sporto

Q:S 1:18

Alignment identity 71.2% 

Percent identity 92.86%

E value 3.6e-18

	DECISION
	44324

This start site was adjusted from the Glimmer call as the 44390 start site was present on its own track in Starterator and 44324 allows for a longer ORF (to lessen the gap). 


 
Annotation Decision #3: What is the function of the putative protein?
 
	Gathering Evidence
	 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?
	(PhagesDB and DNAMaster)
Phage Stayer

Q:S 1:23

Alignment identity 65.6% 

Percent identity 100%

E value 1.6e-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?
	Match: Protein of unknown function

Database Source: pFAM

Probability Score: 90.29

Very poor alignment 
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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 as Boog gene 69 is adjacent to gene 68 (NKF) and gene 70 (NKF), but has synteny with a gene in Stayer. In related phage Stayer, this gene has NKF and is flanked by genes 68 and 70 which also have NKF. 
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	Is the proposed function found on the SEA-PHAGES approved function list?
	N/A

	DECISION:
	NKF


 
 
Boog gene 70
Wednesday, February 26, 2025
5:52 PM
 
	Phage Name
	Boog

	Gene #
	70

	Stop Coordinate 
	44847

	Direction (For/Rev)
	Forward

	Gap (Overlap) with Previous Gene
	3bp Gap

	Selected start coordinate
	44521

	Selected Function
	NKF


 
Annotation Decision #1: Is this a gene?
	Gathering Evidence
	Rationale

	Was the gene called by an 

auto-annotation program 

(Gimmer, GeneMark)?
	Glimmer and GeneMark made different calls

	Is there evidence for coding 

potential?

 

 
	Yes, there is evidence of coding potential as seen by the large black bar and peaks
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In comparison with the host, there is no coding potential. 
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	Is this gene present in other

annotated genomes? 
	PhagesDB Blast
Phage name: Stayer

Gene #: 71

E-value: 4e-21

 

Phamerator
Phage name: StarLord

Gene #: 71

E-value: 4e-21

	Does the gene violate any

major guiding principles?
	This gene aligns with many of the guiding principles, except there is a large gap between this gene and the previous gene. However, this was examined for coding potential and none is present. Adjacent genes 69 and 71 are also forward genes.  Additionally, it has a significant length of ~327bp and starts with and ATG and ends with TAA. Lastly, there are no tRNAs within this ORF. 

	DECISION
	YES


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

	What start site do

Glimmer and GeneMark suggest?
	Glimmer start coordinate: 44701

(with a strength of 11.21)

GeneMark start coordinate: 44521

	Does the start site have an 

associated Ribosome Binding

Site with a high score?
	Final RBS score (for start site 44701): -5.134

Z score: 2.079

 

Final RBS score (for start site 44521): -4.106

Z score: 2.297

 

The GeneMark call has the best final RBS score and Z score

	Is the predicted start codon 

the longest ORF? If not, does 

the longest ORF result in 

excessive gene overlap

(>30bp)?
	The GeneMark start site also provides the longest ORF (327bp).

	Is this start site conserved in 

other phage genomes as

indicated by Starterator?
	The start site proposed by Glimmer does match Starterator, however, it is present in its own track. 

Found in 100% of genes in the pham and called 16.7% when present

	Is this start site conserved in 

other phage genomes as 

indicated by BlastP?
	Phage Stayer

Q:S 1:61

Alignment identity 44.4% 

Percent identity 100%

E value 3.3e-26

 

Phage Sporto

Q:S 1:61

Alignment identity 43.5%

Percent identity 82.98%

E value 5.7e-19

	DECISION
	44521


 
Annotation Decision #3: What is the function of the putative protein?
	Gathering Evidence
	 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?
	(PhagesDB and DNAMaster)
Phage Stayer

Q:S 1:61

Alignment identity 44.4% 

Percent identity 100%

E value 3.3e-26

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?
	There is no significant match as the result with the highest probability score (of 75.52) is from pFAM. The alignment score is also very poor. 
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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 as Boog gene 70 is adjacent to gene 69 (NKF) and gene 71 (Homing endonuclease), but has synteny with a gene in Stayer. In related phage Stayer, this gene (70) has NKF and is flanked by genes 69 which has NKF and 71 which is a homing endonuclease.
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	Is the proposed function found on the SEA-PHAGES approved function list?
	NKF

	DECISION:
	NKF


 
 
Boog gene 71
Wednesday, February 26, 2025
5:52 PM
 
	Phage Name
	Boog

	Gene #
	71

	Stop Coordinate 
	45430

	Direction (For/Rev)
	Forward

	Gap (Overlap) with Previous Gene
	86bp Gap

	Selected start coordinate
	44933

	Selected Function
	Homing endonuclease


 
Annotation Decision #1: Is this a gene?
	Gathering Evidence
	Rationale

	Was the gene called by an 

auto-annotation program 

(Gimmer, GeneMark)?
	YES BOTH

	Is there evidence for coding 

potential?

 

 
	Yes, there is evidence of coding potential as seen by the large peak and black bar.
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In comparison with the host, there is no coding potential. 
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	Is this gene present in other

annotated genomes? 
	PhagesDB Blast
Phage name: Stayer

Gene #: 72

E-value: 8e-93

 

Phamerator
Phage name: StarLord

Gene #: 72

E-value: 8e-93

	Does the gene violate any

major guiding principles?
	This gene aligns with many of the guiding principles, except there is a large gap between this gene and the previous gene. However, this was examined for coding potential and none is present. Adjacent genes 70 and 72 are also forward genes.  Additionally, it has a significant length of ~483bp and starts with and ATG and ends with TAG. Lastly, there are no tRNAs within this ORF. 

	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 44948 has strength 4.33

	Does the start site have an associated Ribosome Binding Site with a high score?
	Z value is 2.298 (1st of 8)

Final score is -4.375 (1st of 8)

	Is the predicted start codon the longest ORF? If not, does the longest ORF result in excessive gene overlap (>30bp)?
	ORF length is 498 bps

Downstream gene - 156 bps gap

Upstream gene - 86 bps gap

	Is this start site conserved in other phage genomes as indicated by Starterator?
	Track 38: 23, I don't think it matches
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	Is this start site conserved in other phage genomes as indicated by BLASTP
	For Stayer

% identity: 100.00

% similarity: 100.00

E-value: 0.0E0

Query: 1-160

Target: 17-176 

-> Start site NOT conserved

A bit better for Shiba:

% identity: 100.00

% similarity: 100.00

E-value: 0.0E0

Query: 1-160

Target: 6-165

	DECISION
	44933


 
Annotation Decision #3: What is the function of the putative protein?
 
	Gathering Evidence
	 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?
	(PhagesDB and DNAMaster)
Phage Shiba

Q:S 1:6

Alignment identity 97% 

Percent identity 100%

E value 0.0e0 

Function: Homing 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?
	Match: HNH endonuclease

Database Source: Protein Data Bank

Probability Score: 99.95
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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 doesn't seem to be much synteny as Boog gene 71 is adjacent to gene 70 (NKF) and gene 72 (deleted), and doesn't seem to have synteny with a gene in Shiba.
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	Is the proposed function found on the SEA-PHAGES approved function list?
	Homing endonuclease

	DECISION:
	Homing endonuclease


 
 
DELETED Boog gene 72
Wednesday, February 26, 2025
5:53 PM
 
	Phage Name
	Boog

	Gene #
	72 DELETED 

	Stop Coordinate 
	45610

	Direction (For/Rev)
	Reverse

	Gap (Overlap) with Previous Gene
	28 bp gap with gene 71

	Selected start coordinate
	45458

	Selected Function
	N/A


DELETED 
 
Annotation Decision #1: Is this a gene?
	Gathering Evidence
	Rationale

	Was the gene called by an 

auto-annotation program 

(Gimmer, GeneMark)?
	Only Glimmer made a call

	Is there evidence for coding 

potential?

 

 
	There is not really much coding potential (no peak and no black bar). 
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In comparison with the host, there is also no coding potential.
[image: image333.png]— =

45200





	Is this gene present in other

annotated genomes? 
	PhagesDB Blast 
Phage name: Schwartz33

Gene #: 59

E-value: 0.81

 

Phamerator
Phage name: Funsized

Gene #: 17

E-value: 3.1

	Does the gene violate any

major guiding principles?
	This is a reverse gene with very poor synteny matches to other phages (very high e values and matching to phages that are not in the AW cluster). 

	DECISION
	NO


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

	What start site do

Glimmer and GeneMark suggest?
	N/A

 

	Does the start site have an 

associated Ribosome Binding

Site with a high score?
	N/A

	Is the predicted start codon 

the longest ORF? If not, does 

the longest ORF result in 

excessive gene overlap

(>30bp)?
	N/A

	Is this start site conserved in 

other phage genomes as

indicated by Starterator?
	N/A

	Is this start site conserved in 

other phage genomes as 

indicated by BlastP?
	N/A


 
Annotation Decision #3: What is the function of the putative protein?
 
	Gathering Evidence
	 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?
	N/A

	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?
	N/A

 

 

 

	Is this gene located adjacent to genes of known function and in a region of the genome that shows high conservation of gene order?
	N/A

 

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

	DECISION:
	N/A


 
 
Boog gene 72
Wednesday, February 26, 2025
5:53 PM
 
	Phage Name
	Boog

	Gene #
	72

	Stop Coordinate 
	45873

	Direction (For/Rev)
	Forward

	Gap (Overlap) with Previous Gene
	9bp gap with gene 71 ( gene 72 was deleted)

	Selected start coordinate
	45439

	Selected Function
	NKF


 
Annotation Decision #1: Is this a gene?
	Gathering Evidence
	Rationale

	Was the gene called by an 

auto-annotation program 

(Gimmer, GeneMark)?
	Glimmer and GeneMark made different calls

	Is there evidence for coding 

potential?

 

 
	Yes, there is evidence of coding potential as seen by the black bar and large peaks. 
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In comparison with the host, there is no coding potential. 
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	Is this gene present in other

annotated genomes? 
	PhagesDB Blast
Phage name: ProfFrink

Gene #: 73

E-value: 2e-53

 

Phamerator
Phage name: Stayer

Gene #: 73

E-value: 2e-52

	Does the gene violate any

major guiding principles?
	This gene aligns with many of the guiding principles, except there is a large gap between this gene and the previous gene. However, this is due to the deletion of gene 72 between them as it was a reverse gene with no synteny or coding potential.   Additionally, it has a significant length of ~435bp and starts with and ATG and ends with TAA. Lastly, there are no tRNAs within this ORF. 

	DECISION
	YES


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

	What start site do

Glimmer and GeneMark suggest?
	Glimmer start coordinate: 45586

(with a strength of 1.98)

GeneMark start coordinate: 45439

	Does the start site have an 

associated Ribosome Binding

Site with a high score?
	Glimmer call

Final RBS score: -5.822

Z score: 1.835

 

GeneMark call

Final RBS score:-4.406

Z score: 2.154

 

Neither have the best Z score but the GeneMark call has the best final RBS score

	Is the predicted start codon 

the longest ORF? If not, does 

the longest ORF result in 

excessive gene overlap

(>30bp)?
	Neither start site provides the longest ORF. 

 

GeneMark call provides a longer ORF (with only a 9bp gap) while the call with the longest ORF (start site 45433) provides a 3bp gap. 

	Is this start site conserved in 

other phage genomes as

indicated by Starterator?
	The start site proposed by Glimmer does match Starterator 

Found in 100% of genes in the pham and called 50% when present

However, Boog and another draft phage are the only phages in this starerator entry. 

	Is this start site conserved in 

other phage genomes as 

indicated by BlastP?
	Phage ProfFrink

Q:S 1:50

Alignment identity 66%

Percent identity 100%

E value 0.0e0

 

Phage MrAaronian

Q:S 1:50

Alignment identity 66%

Percent identity 98.95%

E value 0.0e0

	DECISION
	45439

 

Because there is no information for this gene or start site, we chose the start site called by GeneMark that would result in less of an overlap. 


 
Annotation Decision #3: What is the function of the putative protein?
	Gathering Evidence
	 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?
	(PhagesDB and DNAMaster)
Phage ProfFrink

Q:S 1:50

Alignment identity 66%

Percent identity 100%

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?
	There is no quality match (all probabilty scores are less than 66.98) from either pFAM or protein data bank. The alignment score is also very poor. 
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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?
	In this gene 73, there is no synteny with any other annotated phages (no other phages have this gene). 

 

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

	DECISION:
	While no other phages seem to contain this gene, it has strong coding potential so we are calling it as a gene with NKF. 


 
 
Boog gene 73
Wednesday, February 26, 2025
5:53 PM
 
	Phage Name
	Boog

	Gene #
	73

	Stop Coordinate 
	47102

	Direction (For/Rev)
	Forward

	Gap (Overlap) with Previous Gene
	1bp Overlap

	Selected start coordinate
	45873

	Selected Function
	DNA helicase


 
Annotation Decision #1: Is this a gene?
	Gathering Evidence
	Rationale

	Was the gene called by an 

auto-annotation program 

(Gimmer, GeneMark)?
	YES BOTH

	Is there evidence for coding 

potential?

 

 
	Yes, there is coding potential as seen by the black bar and large peaks. 
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In comparison with the host, there is some coding potential (large peaks for a portion of the ORF). 
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	Is this gene present in other

annotated genomes? 
	PhagesDB Blast
Phage name: Doctor Pepper

Gene #: 73

E-value: 0.0

 

Phamerator
Phage name: ProfFrink

Gene #: 74

E-value: 0.0

	Does the gene violate any

major guiding principles?
	This gene aligns with many of the guiding principles, especially since there is no gap with the previous gene. Adjacent genes 73 and 75 are both forward genes. Additionally, it has a significant length of ~1230bp and starts with and ATG and ends with TAG. Lastly, there are no tRNAs within this ORF. 

	DECISION
	YES


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

	What start site do

Glimmer and GeneMark suggest?
	Glimmer start coordinate: 45873

(with a strength of 4.30)

GeneMark start coordinate: 45873

	Does the start site have an 

associated Ribosome Binding

Site with a high score?
	Final RBS score (for start site 45873): -2.985

Z score: 2.831

This is the best final RBS score and Z score of all start sites 

	Is the predicted start codon 

the longest ORF? If not, does 

the longest ORF result in 

excessive gene overlap

(>30bp)?
	This start site also provides the longest ORF (1230bp).

	Is this start site conserved in 

other phage genomes as

indicated by Starterator?
	The start site proposed by Glimmer/GeneMark (45873) does match Starterator 

Found in 66.1% of genes in the pham and called 97.9% when present

	Is this start site conserved in 

other phage genomes as 

indicated by BlastP?
	Phage DoctorPepper

Q:S 1:1

Alignment identity 100%

Percent identity 99.76%

E value 0.0e0

 

Phage ProfFrink

Q:S 1:1

Alignment identity 100%

Percent identity 99.76%

E value 0.0e0

	DECISION
	45873


 
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: DoctorPepper, DNA helicase, e-value 0.0, Q/S 1:1
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NCBI: DoctorPepper, DNA helicase, e-value 0.0, Q/S 1:1
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Query 1 MAVELDQIQLKAIEELRNGSILCGGVGSGKSRASLAYFYTKVCEGDLRINGFGGLGGMSK 60
MAVELDQIQLKAIEELRNGSILCGGVGSGKSRASLAYFYTKVCEGDLRINGFGGLGGMSK
Sbhjct 1 MAVELDQIQLKAIEELRNGSILCGGVGSGKSRASLAYFYTKVCEGDLRINGFGGLGGMSK 60

Query 61  PRDIYVITTARKRNELDWEKEAAKFGISTDRETSVYGIQLKVDSWNNIENYAEVKDAFFV 120
PRDIYVITTARKRNELDWEKEAAKFGISTDRETSVYGIQLKVDSWNNIENYAEVKDAFFV
Sbjct 61  PRDIYVITTARKRNELDWEKEAAKFGISTDRETSVYGIQLKVDSWNNIENYAEVKDAFFV 120

Query 121 FDEQRLVGDGAWVKAFYKIAKANQWIMASATPGDNWMDYCPIFIANGFYTNRRDFVEQHV 180
FDEQRLVGDGAWVKAFYKIAKANQWIMASATPGDNWMDYCPIF+ANGFYTNRRDFVEQHV
Sbjct 121 FDEQRLVGDGAWVKAFYKIAKANQWIMASATPGDNWMDYCPIFVANGFYTNRRDFVEQHV 180

Query 181 IYKPFRKFPQIDKYYDTQRLFEYKRSLLVDMPVPRHTVRHEQQVLVENDKKLFDRVYKER 240
IYKPFRKFPQIDKYYDTQRLFEYKRSLLVDMPVPRHTVRHEQQVLVENDKKLFDRVYKER
Sbjct 181 IYKPFRKFPQIDKYYDTQRLFEYKRSLLVDMPVPRHTVRHEQQVLVENDKKLFDRVYKER 240

Query 241 WNIYEDRPIRDIAELFRVMRKLVNSDPSRIRALKQIHEKHPRTIVFYNFNYELDILRAHA 300
WNIYEDRPIRDIAELFRVMRKLVNSDPSRIRALKQIHEKHPRTIVFYNFNYELDILRAHA
Sbjct 241 WNIYEDRPIRDIAELFRVMRKLVNSDPSRIRALKQIHEKHPRTIVFYNFNYELDILRAHA 300

Query 301 EKEGIPYAEWNGQKHEAVLDGDRWYYFVQYTAGAEAWECTTTDCTVFFSLNYSYKINDQS 360
EKEGIPYAEWNGQKHEAVLDGDRWYYFVQYTAGAEAWECTTTDCTVFFSLNYSYKINDQS
Sbjct 301 EKEGIPYAEWNGQKHEAVLDGDRWYYFVQYTAGAEAWECTTTDCTVFFSLNYSYKINDQS 360

Query 361 KGRIDRRNTPYIDLYYYIFWSNSIIDRAIMRSLATKKSFNEKEFMHYGR 409
KGRIDRRNTPYIDLYYYIFWSNSIIDRAIMRSLATKKSFNEKEFMHYGR
Sbjct 361 KGRIDRRNTPYIDLYYYIFWSNSIIDRAIMRSLATKKSFNEKEFMHYGR 409




DNA master: DoctorPepper, DNA helicase, e-value 0.0, Q/S 1:1
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	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?
	Database: PDB

Probability: 100

Name: SWI/SNF-related matrix-associated actin-dependent regulator of chromatin subfamily A member 5; nucleosome, chromatin rem
E-value: 2.7e-38
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	Is this gene located adjacent to genes of known region of the genome that shows high conservation of gene order?
	NO

Upstream gene - gene 73 NKF

Downstream gene - gene 75 NKF

	In the proposed function found on SEA-PHAGES approved function list?
	Yes, DNA helicase

	DECISION:
	DNA Helicase


 
 
 
Boog gene 74
Wednesday, February 26, 2025
5:53 PM
 
	Phage Name
	Boog

	Gene #
	74

	Stop Coordinate 
	47304

	Direction (For/Rev)
	Forward

	Gap (Overlap) with Previous Gene
	10bp Overlap

	Selected start coordinate
	47092

	Selected Function
	NKF


 
Annotation Decision #1: Is this a gene?
	Gathering Evidence
	Rationale

	Was the gene called by an 

auto-annotation program 

(Gimmer, GeneMark)?
	YES BOTH

	Is there evidence for coding 

potential?

 

 
	Yes, there is evidence of coding potential as seen by the large peak and black bar. 
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In comparison with the host, there is no coding potential. 
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	Is this gene present in other

annotated genomes? 
	PhagesDB Blast
Phage name: Salk

Gene #: 75

E-value: 2e-33

 

Phamerator
Phage name: Linda

Gene #: 75

E-value: 2e-33

	Does the gene violate any

major guiding principles?
	This gene aligns with many of the guiding principles, especially since there is only a minor overlap with the previous gene. Adjacent genes 74 and 76 are both forward genes. Additionally, it has a significant length of ~212bp and starts with and ATG and ends with TGA. Lastly, there are no tRNAs within this ORF. 

	DECISION
	YES


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

	What start site do

Glimmer and GeneMark suggest?
	Glimmer start coordinate: 47092

(with a strength of 5.13)

GeneMark start coordinate: 47092

	Does the start site have an 

associated Ribosome Binding

Site with a high score?
	Final RBS score (for start site 47092): -2.606

Z score: 3.284

This is not the best final RBS score and Z score of all start sites 

	Is the predicted start codon 

the longest ORF? If not, does 

the longest ORF result in 

excessive gene overlap

(>30bp)?
	This start site does not provide the longest ORF. The site with the longest ORF would have a significant overlap. 

	Is this start site conserved in 

other phage genomes as

indicated by Starterator?
	The start site proposed by Glimmer/GeneMark (47092) does match Starterator 

Found in 100% of genes in the pham and called 88.2% when present

	Is this start site conserved in 

other phage genomes as 

indicated by BlastP?
	Phage Salk

Q:S 1:1

Alignment identity 100%

Percent identity 98.57%

E value 1.7e-41

 

Phage Stayer

Q:S 1:1

Alignment identity 100%

Percent identity 80.28%

E value 6.6e-23

	DECISION
	47092


 
Annotation Decision #3: What is the function of the putative protein?
	Gathering Evidence
	 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?
	(PhagesDB and DNAMaster)
Phage Salk

Q:S 1:1

Alignment identity 100%

Percent identity 98.57%

E value 1.7e-41

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?
	Match: NUMOD motif

Database Source: pFAM

Probability Score: 94.6

However, the alignment score is very low. 
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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 as this gene in Boog is adjacent to gene 75 (DNA binding protein) and gene 77 (NKF), but has synteny with a gene in Stayer. In related phage Stayer, this gene has NKF and is flanked by genes 74 (helicase) and 76 has NKF. 

*DNAMaster Boog gene 75 is gene 76 in Phamerator
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	Is the proposed function found on the SEA-PHAGES approved function list?
	N/A

	DECISION:
	NKF


 
 
Boog gene 75
Wednesday, February 26, 2025
5:53 PM
 
	Phage Name
	Boog

	Gene #
	75

	Stop Coordinate 
	47963

	Direction (For/Rev)
	Forward

	Gap (Overlap) with Previous Gene
	3bp Overlap

	Selected start coordinate
	47301

	Selected Function
	NKF


 
Annotation Decision #1: Is this a gene?
	Gathering Evidence
	Rationale

	Was the gene called by an 

auto-annotation program 

(Gimmer, GeneMark)?
	YES BOTH

	Is there evidence for coding 

potential?

 

 
	Yes, there is evidence of coding potential as seen by the large black bar and large peaks. 
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In comparison with the host, there is some coding potential
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	Is this gene present in other

annotated genomes? 
	PhagesDB Blast
Phage name: Sporto

Gene #: 75

E-value: 3e-61

 

Phamerator
Phage name: Stayer

Gene #: 76

E-value: 1e-53

	Does the gene violate any

major guiding principles?
	This gene aligns with many of the guiding principles, especially since there is only a minor overlap with the previous gene. Adjacent genes 75 and 77 are both forward genes. Additionally, it has a significant length of ~663bp and starts with and GTG and ends with TGA. Lastly, there are no tRNAs within this ORF. 

	DECISION
	YES


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

	What start site do

Glimmer and GeneMark suggest?
	Glimmer start coordinate: 47301

(with a strength of 8.51)

GeneMark start coordinate: 47301

	Does the start site have an 

associated Ribosome Binding

Site with a high score?
	Final RBS score (for start site 47301): -3.218

Z score: 2.720

This is the best final RBS score and Z score of all start sites 

	Is the predicted start codon 

the longest ORF? If not, does 

the longest ORF result in 

excessive gene overlap

(>30bp)?
	This start site also provides the longest ORF (663bp).

	Is this start site conserved in 

other phage genomes as

indicated by Starterator?
	The start site proposed by Glimmer/GeneMark (47301) does match Starterator 

Found in 80% of genes in the pham and called 87.5% when present

	Is this start site conserved in 

other phage genomes as 

indicated by BlastP?
	Phage Sporto

Q:S 1:1

Alignment identity 100%

Percent identity 52.29%

E value 0.0e0

 

Phage Stayer

Q:S 1:1

Alignment identity 99.5%

Percent identity 47.98%

E value 0.0e0

	DECISION
	47301


 
Annotation Decision #3: What is the function of the putative protein?
 
	Gathering Evidence
	 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?
	(PhagesDB and DNAMaster)
Phage Sporto

Q:S 1:1

Alignment identity 100%

Percent identity 52.29%

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?
	Match: HNH homing endonuclease

Database Source: Protein Data Bank

Probability Score: 99.71
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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 as Boog gene 76 (77 in Phamerator) is adjacent to gene 75 (NKF) and gene 76 (HNH endonuclease), but has synteny with a gene in Stayer. In related phage Stayer, this gene (75) has NKF and is flanked by genes 74 and 76 which also have NKF. 
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	Is the proposed function found on the SEA-PHAGES approved function list?
	HNH endonuclease is called by SEA-PHAGES

	DECISION:
	NKF. We have decided to call this gene as NKF because no other phage in this cluster has a function associated with this gene and because it is unusual to see an HNH endonuclease this late in the genome 


 
 
Boog gene 76
Wednesday, February 26, 2025
5:53 PM
 
	Phage Name
	Boog

	Gene #
	76

	Stop Coordinate 
	48449

	Direction (For/Rev)
	Forward

	Gap (Overlap) with Previous Gene
	22bp Gap

	Selected start coordinate
	47985

	Selected Function
	HNH endonuclease


 
Annotation Decision #1: Is this a gene?
	Gathering Evidence
	Rationale

	Was the gene called by an 

auto-annotation program 

(Gimmer, GeneMark)?
	YES BOTH

	Is there evidence for coding 

potential?

 

 
	Yes, there is evidence of coding potential as seen by the large peaks and black bar. 
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In comparison with the host, there is no coding potential. 
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	Is this gene present in other

annotated genomes? 
	PhagesDB Blast
Phage name: StarLord

Gene #: 77

E-value: 2e-88

 

Phamerator
Phage name: Sloopyjoe

Gene #: 77

E-value: 2e-88

	Does the gene violate any

major guiding principles?
	This gene aligns with many of the guiding principles, especially since there is only a minor overlap with the previous gene. Adjacent genes 76 and 78 are both forward genes. Additionally, it has a significant length of ~465bp and starts with and ATG and ends with TGA. Lastly, there are no tRNAs within this ORF. 

	DECISION
	YES


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

	What start site do

Glimmer and GeneMark suggest?
	Glimmer start coordinate: 47985

(with a strength of 7.45)

GeneMark start coordinate: 47985

	Does the start site have an 

associated Ribosome Binding

Site with a high score?
	Final RBS score (for start site 47985): -3.986

Z score: 2.383

This is the best final RBS score and Z score of all start sites 

	Is the predicted start codon 

the longest ORF? If not, does 

the longest ORF result in 

excessive gene overlap

(>30bp)?
	This start site also provides the longest ORF (465bp).

	Is this start site conserved in 

other phage genomes as

indicated by Starterator?
	The start site proposed by Glimmer/GeneMark (47985) does match Starterator 

Found in 98.4% of genes in the pham and called 100% when present

	Is this start site conserved in 

other phage genomes as 

indicated by BlastP?
	Phage StarLord

Q:S 1:1

Alignment identity 100%

Percent identity 100%

E value 0.0e0

 

Phage StarLord

Q:S 1:1

Alignment identity 100%

Percent identity 99.35%

E value 0.0e0

	DECISION
	47985


 
Annotation Decision #3: What is the function of the putative protein?
	Gathering Evidence
	 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?
	(PhagesDB and DNAMaster)
Phage StarLord

Q:S 1:1

Alignment identity 100%

Percent identity 100%

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?
	Match: HNH endonuclease protein

Database Source: Protein Data Bank

Probability Score: 99.6

These results do not have the greatest alignment score
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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 as Boog gene 77 (78 in Phamerator) is adjacent to gene 77 (NKF) and gene 79 (NKF), but has synteny with a gene in StarLord. In related phage StarLord, this gene (77) has NKF and is flanked by genes 76 and 78 which also have NKF. 
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	Is the proposed function found on the SEA-PHAGES approved function list?
	HNH endonuclease is in SEA-PHAGES naming guidelines

	DECISION:
	Because many other phages at this position have the function of an HNH endonucleases, and phages can express multiple HNH endonuclease (despite being near the end of genome) we declare the function of gene 77 as an HNH endonuclease
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Boog gene 77
Wednesday, February 26, 2025
5:53 PM
 
	Phage Name
	Boog

	Gene #
	77

	Stop Coordinate 
	48655

	Direction (For/Rev)
	Forward

	Gap (Overlap) with Previous Gene
	3bp Overlap

	Selected start coordinate
	48446

	Selected Function
	NKF


 
Annotation Decision #1: Is this a gene?
	Gathering Evidence
	Rationale

	Was the gene called by an 

auto-annotation program 

(Gimmer, GeneMark)?
	YES BOTH

	Is there evidence for coding 

potential?

 

 
	Yes, there is coding potential as observed by the black bar and large peak (but less so near the end of the ORF)
[image: image358.png]3400




[image: image359.png]



 

In comparison with the host, there is some coding potential
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	Is this gene present in other

annotated genomes? 
	PhagesDB Blast
Phage name: Egad

Gene #: 78

E-value: 2e-32

 

Phamerator
Phage name: Linda

Gene #: 78

E-value: 5e-32

	Does the gene violate any

major guiding principles?
	This gene aligns with many of the guiding principles, especially since there is only a minor overlap with the previous gene. Adjacent genes 77 is a forward gene, however 79 is a reverse genes. Additionally, it has a significant length of ~209bp and starts with and ATG and ends with TGA. Lastly, there are no tRNAs within this ORF. 

	DECISION
	YES


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

	What start site do

Glimmer and GeneMark suggest?
	Glimmer start coordinate: 48446

(with a strength of 6.70)

GeneMark start coordinate: 48446

	Does the start site have an 

associated Ribosome Binding

Site with a high score?
	Final RBS score (for start site 48446): -2.011

Z score: 3.295

This is the best final RBS score and Z score of all start sites 

	Is the predicted start codon 

the longest ORF? If not, does 

the longest ORF result in 

excessive gene overlap

(>30bp)?
	This start site also provides the longest ORF (210bp).

	Is this start site conserved in 

other phage genomes as

indicated by Starterator?
	The start site proposed by Glimmer/GeneMark (48446) does match Starterator 

Found in 100% of genes in the pham and called 100% when present

	Is this start site conserved in 

other phage genomes as 

indicated by BlastP?
	Phage Egad

Q:S 1:1

Alignment identity 100%

Percent identity 98.55%

E value 7.1e-42

 

Phage Linda

Q:S 1:1

Alignment identity 100%

Percent identity 98.55%

E value 2.5e-41

	DECISION
	48446


 
Annotation Decision #3: What is the function of the putative protein?
 
	Gathering Evidence
	 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?
	(PhagesDB and DNAMaster)
Phage Egad

Q:S 1:1

Alignment identity 100%

Percent identity 98.55%

E value 7.1e-42

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?
	There is no significant match as the greatest probability score is 82.02 from Protein Data Bank. There is also a very poor alignment score. 
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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 as Boog gene 78 (79 in Phamerator) is adjacent to gene 78 (HNH endonuclease) and gene 79 (deleted), but has synteny with a gene in Egad(gene 78 in phamerator). In related phage Egad, this gene has NKF and is flanked by genes 77 and 79 which also have NKF. 
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	Is the proposed function found on the SEA-PHAGES approved function list?
	N/A

	DECISION:
	NKF


 
 
DELETED Boog gene 78
Wednesday, February 26, 2025
5:53 PM
 
	Phage Name
	Boog

	Gene #
	78 DELETED 

	Stop Coordinate 
	48785

	Direction (For/Rev)
	Reverse

	Gap (Overlap) with Previous Gene
	22 bp overlap with gene 78

	Selected start coordinate
	48633

	Selected Function
	N/A


DELETED 
 
Annotation Decision #1: Is this a gene?
	Gathering Evidence
	Rationale

	Was the gene called by an 

auto-annotation program 

(Gimmer, GeneMark)?
	Called only by Glimmer

	Is there evidence for coding 

potential?

 

 
	There is some coding potential.
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In comparison with the host, no coding potential
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	Is this gene present in other

annotated genomes? 
	This gene is not present in any other annotated genomes

	Does the gene violate any

major guiding principles?
	While there is some coding potential, this gene is not found in any other annotated genomes and is a reverse gene. 

	DECISION
	NO


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

	What start site do

Glimmer and GeneMark suggest?
	N/A

 

	Does the start site have an 

associated Ribosome Binding

Site with a high score?
	N/A

 

	Is the predicted start codon 

the longest ORF? If not, does 

the longest ORF result in 

excessive gene overlap

(>30bp)?
	N/A

	Is this start site conserved in 

other phage genomes as

indicated by Starterator?
	N/A

	Is this start site conserved in 

other phage genomes as 

indicated by BlastP?
	N/A


 
Annotation Decision #3: What is the function of the putative protein?
 
	Gathering Evidence
	 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?
	N/A

	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?
	N/A

 

 

 

	Is this gene located adjacent to genes of known function and in a region of the genome that shows high conservation of gene order?
	N/A

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

	DECISION:
	N/A


 
 
Boog gene 78
Wednesday, February 26, 2025
5:53 PM
 
	Phage Name
	Boog

	Gene #
	78

	Stop Coordinate 
	48834

	Direction (For/Rev)
	Forward

	Gap (Overlap) with Previous Gene
	3 bp gap with gene 78 (gene 79 was deleted)

	Selected start coordinate
	48652

	Selected Function
	NKF


 
Annotation Decision #1: Is this a gene?
	Gathering Evidence
	Rationale

	Was the gene called by an 

auto-annotation program 

(Gimmer, GeneMark)?
	Only called by GeneMark

	Is there evidence for coding 

potential?

 

 
	Yes, there is evidence of coding potential as seen by the large peaks and black bar. 
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In comparison with the host, there is coding potential. 
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	Is this gene present in other

annotated genomes? 
	PhagesDB Blast
Phage name: Linda 

Gene #: 79

E-value: 7e-29

 

Phamerator
Phage name: Egad

Gene #: 79

E-value: 7e-29

	Does the gene violate any

major guiding principles?
	This gene aligns with many of the guiding principles, especially since there is only a minor overlap with the previous gene. However, adjacent genes 79 and 81 are reverse genes. . Additionally, it has a significant length of ~183bp and starts with and ATG and ends with TGA. Lastly, there are no tRNAs within this ORF. 

	DECISION
	YES


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

	What start site do

Glimmer and GeneMark suggest?
	Glimmer start coordinate: Not called

GeneMark start coordinate: 48652

	Does the start site have an 

associated Ribosome Binding

Site with a high score?
	Final RBS score: -4.608

Z score: 2.187

This is the best final RBS score and Z score of all start sites 

	Is the predicted start codon 

the longest ORF? If not, does 

the longest ORF result in 

excessive gene overlap

(>30bp)?
	This start site also provides the longest ORF (183bp).

	Is this start site conserved in 

other phage genomes as

indicated by Starterator?
	The start site proposed by GeneMark (28652) does match Starterator 

Found in 50% of genes in the pham and called 100% when present

	Is this start site conserved in 

other phage genomes as 

indicated by BlastP?
	Phage Egad

Q:S 1:1

Alignment identity 100% (query and target, 1-60 and 1-60)

Percent identity 100%

E value 1.3e-32

 

There is only 1 result found through BlastP

	DECISION
	48652


 
Annotation Decision #3: What is the function of the putative protein?
	Gathering Evidence
	 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?
	(PhagesDB and DNAMaster)
Phage Egad

Q:S 1:1

Alignment identity 100% (query and target, 1-60 and 1-60)

Percent identity 100%

E value 1.3e-32

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?
	There is so significant match as the result with the highest probability score was 68.33 from Protein Data Bank (matched to a hydrolase) with a poor alignment as well. 
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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 as Boog gene 80 (81 in phamerator) is adjacent to gene 80 (deleted) and gene 82 (deleted), but has synteny with a gene in Egad. In related phage Egad, this gene (79 in phamerator) has NKF and is flanked by genes 78 and 80 which also have NKF. 
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	Is the proposed function found on the SEA-PHAGES approved function list?
	N/A

	DECISION:
	NKF


 
 
DELETED Boog gene 81
Wednesday, February 26, 2025
5:53 PM
 
Matches to gene 81 in phagesdb
 
	Phage Name
	Boog

	Gene #
	81DELETED 

	Stop Coordinate 
	48919 

	Direction (For/Rev)
	Reverse

	Gap (Overlap) with Previous Gene
	28 bp gap with gene 80

	Selected start coordinate
	48806

	Selected Function
	N/A


DELETED 
 
Annotation Decision #1: Is this a gene?
	Gathering Evidence
	Rationale

	Was the gene called by an 

auto-annotation program 

(Gimmer, GeneMark)?
	Only called by Glimmer

	Is there evidence for coding 

potential?

 

 
	No, there is no coding potential as there are no large peaks or a black bar. 
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There is also no coding potential in comparison to the host. 
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	Is this gene present in other

annotated genomes? 
	This gene is not present in any other annotated genomes

 

	Does the gene violate any

major guiding principles?
	Yes, this gene is reverse and there are no synteny matches to any other phage within or outside of the AW cluster. 

	DECISION
	NO


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

	What start site do

Glimmer and GeneMark suggest?
	N/A

 

	Does the start site have an 

associated Ribosome Binding

Site with a high score?
	N/A

	Is the predicted start codon 

the longest ORF? If not, does 

the longest ORF result in 

excessive gene overlap

(>30bp)?
	N/A

	Is this start site conserved in 

other phage genomes as

indicated by Starterator?
	N/A

	Is this start site conserved in 

other phage genomes as 

indicated by BlastP?
	N/A


 
Annotation Decision #3: What is the function of the putative protein?
 
	Gathering Evidence
	 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?
	N/A

	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?
	N/A

 

 

 

	Is this gene located adjacent to genes of known function and in a region of the genome that shows high conservation of gene order?
	N/A

 

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

	DECISION:
	N/A


 
 
Boog gene 79
Wednesday, February 26, 2025
5:53 PM
 
	Phage Name
	Boog

	Gene #
	79

	Stop Coordinate 
	49196

	Direction (For/Rev)
	Forward

	Gap (Overlap) with Previous Gene
	30bp Gap

	Selected start coordinate
	48864

	Selected Function
	NKF


 
Annotation Decision #1: Is this a gene?
	Gathering Evidence
	Rationale

	Was the gene called by an 

auto-annotation program 

(Gimmer, GeneMark)?
	YES BOTH

	Is there evidence for coding 

potential?

 

 
	Yes, there is coding potential as seen by the large peaks and black bar covering the whole ORF.
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In comparison with the host, there is also some coding potential. 
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	Is this gene present in other

annotated genomes? 
	PhagesDB Blast
Phage name: Linda

Gene #: 80

E-value: 8e-38

 

Phamerator
Phage name: Egad

Gene #: 81

E-value: 8e-38

	Does the gene violate any

major guiding principles?
	This gene aligns with many of the guiding principles, and the larger gap is due to the deletion of a reverse gene. Adjacent genes 81 was a reverse gene (deleted) while gene 83 is also a forward gene. Additionally, it has a significant length of ~231bp and starts with and ATG and ends with TAA. Lastly, there are no tRNAs within this ORF. 

	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 48966 has strength 8.33; GeneMark calls start at 48900

KEEP none of these option

	Does the start site have an associated Ribosome Binding Site with a high score?
	Z value is 2.499 (3 of 13)

Final score is -3.683 (2 of 13)

	Is the predicted start codon the longest ORF? If not, does the longest ORF result in excessive gene overlap (>30bp)?
	ORF length is 333 bps

Downstream gene - 1 bp overlap

Upstream gene - 30 bps gap

	Is this start site conserved in other phage genomes as indicated by Starterator?
	Track 16: 2, I don't think it matches
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	Is this start site conserved in other phage genomes as indicated by BLASTP
	For Egad

% identity: 100.00

% similarity: 100.00

E-value: 0.0E0

Query: 1-76

Target: 1-76

-> Start site conserved

	DECISION
	48864


 
Annotation Decision #3: What is the function of the putative protein?
 
	Gathering Evidence
	 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?
	(PhagesDB and DNAMaster)
Phage Egad

Q:S 1:1

Alignment identity 100% (query and target, 1-76 and 1-76)

Percent identity 100%

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?
	Firstly, there is a very poor alignment score on the protein level for this gene. Additionally, the highest probability score is 67.12 from Protein Data Bank.  
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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 as Boog gene 82 (83 in phamerator) is adjacent to gene 82 (deleted) and gene 84 (NKF), but has synteny with a gene 81 in Egad. In related phage Egad, this gene has NKF and is flanked by genes 80 and 82 which also have NKF. 
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	Is the proposed function found on the SEA-PHAGES approved function list?
	N/A

	DECISION:
	NKF


 
 
Boog gene 80
Wednesday, February 26, 2025
5:53 PM
 
	Phage Name
	Boog

	Gene #
	80

	Stop Coordinate 
	49429

	Direction (For/Rev)
	Forward

	Gap (Overlap) with Previous Gene
	1bp Overlap

	Selected start coordinate
	49196

	Selected Function
	NKF


 
Annotation Decision #1: Is this a gene?
	Gathering Evidence
	Rationale

	Was the gene called by an 

auto-annotation program 

(Gimmer, GeneMark)?
	YES BOTH

	Is there evidence for coding 

potential?

 

 
	Yes, there is coding potential as seen by the large peaks and black bars.
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In comparison with the host, there is not much coding potential. 
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	Is this gene present in other

annotated genomes? 
	PhagesDB Blast
Phage name: Shiba

Gene #: 80

E-value: 1e-39

 

Phamerator
Phage name: Salk

Gene #: 81

E-value: 1e-39

	Does the gene violate any

major guiding principles?
	This gene aligns with many of the guiding principles. There is no gap/overlap and adjacent genes 82 and 84 are forward genes. Additionally, it has a significant length of ~234bp and starts with and ATG and ends with TAA. Lastly, there are no tRNAs within this ORF. 

	DECISION
	YES


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

	What start site do

Glimmer and GeneMark suggest?
	Glimmer start coordinate: 49196

(with a strength of 10.59)

GeneMark start coordinate: 49196

	Does the start site have an 

associated Ribosome Binding

Site with a high score?
	Final RBS score: -2.742

Z score: 2.976

This is the best final RBS score and Z score of all start sites 

	Is the predicted start codon 

the longest ORF? If not, does 

the longest ORF result in 

excessive gene overlap

(>30bp)?
	This start site also provides the longest ORF (234bp).

	Is this start site conserved in 

other phage genomes as

indicated by Starterator?
	The start site proposed by Glimmer/GeneMark (49196) does match Starterator 

Found in 100% of genes in the pham and called 100% when present

	Is this start site conserved in 

other phage genomes as 

indicated by BlastP?
	Phage Shiba

Q:S 1:1

Alignment identity 100% (query and target, 1-77 and 1-77)

Percent identity 100%

E value 0.0e0

 

Phage StarLord

Q:S 1:1

Alignment identity 100%

Percent identity 97.4%

E value 0.0e0

	DECISION
	49196


 
Annotation Decision #3: What is the function of the putative protein?
	Gathering Evidence
	 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?
	(PhagesDB and DNAMaster)
Phage Shiba

Q:S 1:1

Alignment identity 100% (query and target, 1-77 and 1-77)

Percent identity 100%

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?
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There is no significant match as the greatest probability score is 50.48 from pFAM. The alignment score is also very poor. 

	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 as Boog gene 83 (84 in phamerator) is adjacent to gene 83 (NKF) and gene 85 (NKF), and has synteny with gene 80 in Shiba. In related phage Shiba, this gene has NKF and is flanked by genes 79 and 81 which also have NKF. 
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	Is the proposed function found on the SEA-PHAGES approved function list?
	N/A

	DECISION:
	NKF


 
 
Boog gene 81
Wednesday, February 26, 2025
5:54 PM
 
	Phage Name
	Boog

	Gene #
	81

	Stop Coordinate 
	49718

	Direction (For/Rev)
	Forward

	Gap (Overlap) with Previous Gene
	7bp Overlap

	Selected start coordinate
	49422

	Selected Function
	NKF


 
Annotation Decision #1: Is this a gene?
	Gathering Evidence
	Rationale

	Was the gene called by an 

auto-annotation program 

(Gimmer, GeneMark)?
	YES BOTH

	Is there evidence for coding 

potential?

 

 
	Yes, there is coding potential as seen by the black bar corresponding to the ORF and the large peaks. 
[image: image381.png]49600




In comparison with the host, there is also some coding potential. 
[image: image382.png]49600





	Is this gene present in other

annotated genomes? 
	PhagesDB Blast
Phage name: Salk

Gene #: 82

E-value: 8e-52

 

Phamerator
Phage name: Michelle

Gene #: 82

E-value: 8e-52

	Does the gene violate any

major guiding principles?
	This gene aligns with many of the guiding principles. There is a very small gap with the previous genes and adjacent genes 83 is a forward gene but 85 is a reverse gene. Additionally, it has a significant length of ~297bp and starts with and ATG and ends with TGA. Lastly, there are no tRNAs within this ORF. 

	DECISION
	YES


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

	What start site do

Glimmer and GeneMark suggest?
	Glimmer start coordinate: 49422

(with a strength of 2.73)

GeneMark start coordinate: 49422

	Does the start site have an 

associated Ribosome Binding

Site with a high score?
	Final RBS score: -3.483

Z score: 2.623

This is not the best final RBS score and Z score of all start sites

	Is the predicted start codon 

the longest ORF? If not, does 

the longest ORF result in 

excessive gene overlap

(>30bp)?
	This start site does not provide the longest ORF. The longest ORF (411bp) would have a significant overlap with gene 83.

	Is this start site conserved in 

other phage genomes as

indicated by Starterator?
	The start site proposed by Glimmer/GeneMark (49422) does match Starterator 

Found in 34.9% of genes in the pham and called 86.4% when present

	Is this start site conserved in 

other phage genomes as 

indicated by BlastP?
	Phage Egad

Q:S 1:1

Alignment identity 100% (query and target, 1-98 and 1-98)

Percent identity 98.98%

E value 0.0e0

 

Phage DoctorPepper

Q:S 1:1

Alignment identity 100%

Percent identity 97.96%

E value 0.0e0

	DECISION
	49422


 
Annotation Decision #3: What is the function of the putative protein?
 
	Gathering Evidence
	 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?
	(PhagesDB and DNAMaster)
Phage Egad

Q:S 1:1

Alignment identity 100% (query and target, 1-98 and 1-98)

Percent identity 98.98%

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?
	Match: CoA binding domain

Database Source: pFAM

Probability Score: 86.67
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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 as Boog gene 84 (gene 85 in Phamerator) is adjacent to gene 84 (NKF) and gene 86 (deleted), but has synteny with a gene in Egad. In related phage Egad, this gene (gene 83) has NKF and is flanked by genes 82 and 84 which also have NKF. 
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	Is the proposed function found on the SEA-PHAGES approved function list?
	CoA binding domain not listed (and also not present in related phages)

	DECISION:
	NKF


 
 
DELETED Boog gene 87
Matches to gene 87 in phagesdb
Wednesday, February 26, 2025
5:54 PM
 
	Phage Name
	Boog

	Gene #
	85 DELETED

	Stop Coordinate 
	50034

	Direction (For/Rev)
	Reverse

	Gap (Overlap) with Previous Gene
	149 bp gap with gene 84

	Selected start coordinate
	49867

	Selected Function
	N/A


DELETED
 
Annotation Decision #1: Is this a gene?
	Gathering Evidence
	Rationale

	Was the gene called by an 

auto-annotation program 

(Gimmer, GeneMark)?
	Only called by Glimmer

	Is there evidence for coding 

potential?

 

 
	There is no coding potential
[image: image385.png]



There is also no coding potential in comparison to the host.
[image: image386.png]=

50000





	Is this gene present in other

annotated genomes? 
	This gene does not have any matches to related phages (only results are outside of the cluster with e values of 9.0)

	Does the gene violate any

major guiding principles?
	This gene many guiding principles such as there is a large gap between gene 84 and this gene is a reverse gene. Additionally, there is no conservation in related phages.  

	DECISION
	NO


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

	What start site do

Glimmer and GeneMark suggest?
	N/A

 

	Does the start site have an 

associated Ribosome Binding

Site with a high score?
	N/A

	Is the predicted start codon 

the longest ORF? If not, does 

the longest ORF result in 

excessive gene overlap

(>30bp)?
	N/A

	Is this start site conserved in 

other phage genomes as

indicated by Starterator?
	N/A

	Is this start site conserved in 

other phage genomes as 

indicated by BlastP?
	N/A


 
Annotation Decision #3: What is the function of the putative protein?
 
	Gathering Evidence
	 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?
	N/A

	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?
	N/A

 

 

 

	Is this gene located adjacent to genes of known function and in a region of the genome that shows high conservation of gene order?
	N/A

 

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

	DECISION:
	N/A


 
 
Boog gene 82
Wednesday, February 26, 2025
5:54 PM
 
	Phage Name
	Boog

	Gene #
	82

	Stop Coordinate 
	50650

	Direction (For/Rev)
	Forward

	Gap (Overlap) with Previous Gene
	600 bp gap with gene 85

	Selected start coordinate
	50318

	Selected Function
	VRR-Nuc domain protein


 
Annotation Decision #1: Is this a gene?
	Gathering Evidence
	Rationale

	Was the gene called by an 

auto-annotation program 

(Gimmer, GeneMark)?
	Only called by GeneMark

	Is there evidence for coding 

potential?

 

 
	Yes, there is evidence of coding potential as seen by the large peaks and black bar. 
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In comparison with the host, there is no coding potential. 
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	Is this gene present in other

annotated genomes? 
	PhagesDB Blast
Phage name: Stayer

Gene #: 84

E-value: 1e-59

 

Phamerator
Phage name: StarLord

Gene #: 84

E-value: 1e-59

	Does the gene violate any

major guiding principles?
	This gene aligns with many of the guiding principles. There is a large gap with the previous genes but this is partially due to the deletion of gene 85. Adjacent genes 85 is a reverse gene but 87 is a forward gene. Additionally, it has a significant length of ~333bp and starts with and TTG and ends with TAG. Lastly, there are no tRNAs within this ORF. 

	DECISION
	YES


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

	What start site do

Glimmer and GeneMark suggest?
	GeneMark start coordinate: 50318

	Does the start site have an 

associated Ribosome Binding

Site with a high score?
	Final RBS score: -4.250

Z score: 2.501

This is the best final RBS score and Z score of all start sites

	Is the predicted start codon 

the longest ORF? If not, does 

the longest ORF result in 

excessive gene overlap

(>30bp)?
	This start site does provide the longest ORF (333bp)

	Is this start site conserved in 

other phage genomes as

indicated by Starterator?
	The start site proposed by GeneMark (50318) does match Starterator 

Found in 19.9% of genes in the pham and called 92.7% when present

	Is this start site conserved in 

other phage genomes as 

indicated by BlastP?
	Phage Stayer

Q:S 1:1

Alignment identity 100% (query and target, 1-110 and 1-110)

Percent identity 100%

E value 0.0e0

 

Phage Sporto

Q:S 1:1

Alignment identity 100%

Percent identity 63.55%

E value 1.9e-43

	DECISION
	50318


 
Annotation Decision #3: What is the function of the putative protein?
	Gathering Evidence
	 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?
	(PhagesDB and DNAMaster)
Phage Stayer

Q:S 1:1

Alignment identity 100% (query and target, 1-110 and 1-110)

Percent identity 100%

E value 0.0e0

Function: VRR-Nuc 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?
	Match: VRR-Nuc domain protein

Database Source: Protein Data Bank

Probability Score: 99.83
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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 as Boog gene 86 (gene 88 in Phamerator) is adjacent to gene 87 (deleted) and gene 89 (Cas4 family endonuclease), but has synteny with a gene in Stayer. In related phage Stayer, this gene (gene 84) is a VRR-Nuc domain protein and is flanked by genes 83 (NKF) and 85 (Cas4 family exonuclease)
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	Is the proposed function found on the SEA-PHAGES approved function list?
	VRR-Nuc domain protein

	DECISION:
	VRR-Nuc domain protein


 
 
Boog gene 83
Wednesday, February 26, 2025
5:54 PM
 
	Phage Name
	Boog

	Gene #
	83

	Stop Coordinate 
	51164

	Direction (For/Rev)
	Forward

	Gap (Overlap) with Previous Gene
	64 bp gap with gene 86 

	Selected start coordinate
	50586

	Selected Function
	Cas4 family exonuclease


 
Annotation Decision #1: Is this a gene?
	Gathering Evidence
	Rationale

	Was the gene called by an 

auto-annotation program 

(Gimmer, GeneMark)?
	Glimmer and GeneMark had different calls

	Is there evidence for coding 

potential?

 

 
	Yes, there is evidence of coding potential as seen by large peaks and black bars. 
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In comparison with the host, there is also coding potential
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	Is this gene present in other

annotated genomes? 
	PhagesDB Blast
Phage name: Stayer

Gene #: 85

E-value: e-110

 

Phamerator
Phage name: StarLord

Gene #: 85

E-value: e-110

	Does the gene violate any

major guiding principles?
	This gene aligns with many of the guiding principles. While there is a large gap, this is due to the deletion of the previous gene. Adjacent genes 86 and 88 are forward genes. Additionally, it has a significant length of ~579bp and starts with and ATG and ends with TGA. Lastly, there are no tRNAs within this ORF. 

	DECISION
	YES


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

	What start site do

Glimmer and GeneMark suggest?
	Glimmer start coordinate: 50586

(with a strength of 11.20)

GeneMark start coordinate: 50676

	Does the start site have an 

associated Ribosome Binding

Site with a high score?
	Glimmer start site 

Final RBS score: -2.541

Z score: 3.034

 

GeneMark start site

Final RBS score: -7.093

Z score: 1.229

 

Neither have the best final RBS score or Z score of all start sites 

	Is the predicted start codon 

the longest ORF? If not, does 

the longest ORF result in 

excessive gene overlap

(>30bp)?
	Neither start site provide the longest ORF. The start site with the longest ORF  would have a 205bp overlap. 

	Is this start site conserved in 

other phage genomes as

indicated by Starterator?
	The start site proposed by Glimmer (50586) does match Starterator 

Found in 79.4% of genes in the pham and called 91.3% when present

	Is this start site conserved in 

other phage genomes as 

indicated by BlastP?
	Phage Stayer

Q:S 1:1

Alignment identity 100% (query and target, 1-192 and 1-192)

Percent identity 100%

E value 0.0e0

 

Phage MrAaronian

Q:S 1:1

Alignment identity 100%

Percent identity 99.48%

E value 0.0e0

	DECISION
	50676


 
Annotation Decision #3: What is the function of the putative protein?
 
	Gathering Evidence
	 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?
	(PhagesDB and DNAMaster)
Phage Stayer

Q:S 1:1

Alignment identity 100% (query and target, 1-192 and 1-192)

Percent identity 100%

E value 0.0e0

Function: Cas4 family 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?
	Match: Cas4 exonuclease

Database Source: Protein Data Bank

Probability Score: 99.57
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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 as Boog gene 87 (gene 89 in phamerator) is adjacent to gene 88 (VRR-Nuc domain protein) and gene 90 (DNA binding protein), but has synteny with a gene in Stayer. In related phage Stayer, this gene (gene 85) is a Cas4 family exonuclease and is flanked by genes 84 (VRR-Nuc domain protein) and 86 which is a DNA binding protein. 
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	Is the proposed function found on the SEA-PHAGES approved function list?
	Yes (Cas4 family exonuclease)

	DECISION:
	Cas4 family exonuclease


 
 
Boog gene 84
Wednesday, February 26, 2025
5:54 PM
 
	Phage Name
	Boog

	Gene #
	84

	Stop Coordinate 
	53929

	Direction (For/Rev)
	Forward

	Gap (Overlap) with Previous Gene
	3 bp overlap with gene 87

	Selected start coordinate
	51161

	Selected Function
	DNA binding protein


 
Annotation Decision #1: Is this a gene?
	Gathering Evidence
	Rationale

	Was the gene called by an 

auto-annotation program 

(Gimmer, GeneMark)?
	YES BOTH

	Is there evidence for coding 

potential?

 

 
	Yes, there is coding potential due to the large peaks and black bar throughout the entire ORF. 
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In comparison with the host, there is also some coding potential. 

 
[image: image399.png]LA

[T





 
[image: image400.png]




	Is this gene present in other

annotated genomes? 
	PhagesDB Blast
Phage name: Salk

Gene #: 86

E-value: 0.0

 

Phamerator
Phage name: Linda

Gene #: 86

E-value: 0.0

	Does the gene violate any

major guiding principles?
	This gene aligns with many of the guiding principles. There is a very small gap and adjacent genes 87 and 89 are forward genes. Additionally, it has a significant length of ~2769bp and starts with and ATG and ends with TAG. Lastly, there are no tRNAs within this ORF. 

	DECISION
	YES


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

	What start site do

Glimmer and GeneMark suggest?
	Glimmer start coordinate: 51161

(with a strength of 10.97)

GeneMark start coordinate: 51161

	Does the start site have an 

associated Ribosome Binding

Site with a high score?
	Final RBS score: -3.184

Z score: 3.131

This is the best final RBS score and Z score of all start sites 

	Is the predicted start codon 

the longest ORF? If not, does 

the longest ORF result in 

excessive gene overlap

(>30bp)?
	This start site also provides the longest ORF (2769bp).

	Is this start site conserved in 

other phage genomes as

indicated by Starterator?
	The start site proposed by Glimmer/GeneMark (51161) does match Starterator 

Found in 9.2% of genes in the pham and called 100% when present

	Is this start site conserved in 

other phage genomes as 

indicated by BlastP?
	Phage Egad

Q:S 1:1

Alignment identity 100% (query and target, 1-922 and 1-922)

Percent identity 99.67%

E value 0.0e0

 

Phage Salk

Q:S 1:1

Alignment identity 100%

Percent identity 99.78%

E value 0.0e0

	DECISION
	51161


 
Annotation Decision #3: What is the function of the putative protein?
	Gathering Evidence
	 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?
	(PhagesDB and DNAMaster)
Phage Egad

Q:S 1:1

Alignment identity 100% (query and target, 1-922 and 1-922)

Percent identity 99.67%

E value 0.0e0

Function: 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?
	Match: DNA binding protein

Database Source: Protein Data Bank

Probability Score: 97.11

Despite the poor alignment score, this protein is very conserved in all other members of the AW cluster. 
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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 as Boog gene 88 (gene 90 in phamerator) is adjacent to gene 89 (Cas4 family exonuclease) and gene 91 (NKF), and has synteny with a gene in Egad. In related phage Egad, this gene (gene 87) is a DNA binding protein and is flanked by genes 86 (Cas4 family exonuclease) and 88 (NKF). 
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	Is the proposed function found on the SEA-PHAGES approved function list?
	Yes, DNA binding protein

	DECISION:
	DNA binding protein


 
 
Boog gene 85
Wednesday, February 26, 2025
5:54 PM
 
	Phage Name
	Boog

	Gene #
	85

	Stop Coordinate 
	54204

	Direction (For/Rev)
	Forward

	Gap (Overlap) with Previous Gene
	3bp Gap

	Selected start coordinate
	53932

	Selected Function
	NKF


 
Annotation Decision #1: Is this a gene?
	Gathering Evidence
	Rationale

	Was the gene called by an 

auto-annotation program 

(Gimmer, GeneMark)?
	YES BOTH

	Is there evidence for coding 

potential?

 

 
	Yes, there is coding potential as seen by the large peaks and black bar. 
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In comparison with the host, there is not much coding potential. 
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	Is this gene present in other

annotated genomes? 
	PhagesDB Blast
Phage name: Stayer

Gene #: 87

E-value: 2e-46

 

Phamerator
Phage name: StarLord

Gene #: 87

E-value: 2e-46

	Does the gene violate any

major guiding principles?
	This gene aligns with many of the guiding principles. There is a very small gap and adjacent gene 88 is also a forward gene. Additionally, it has a significant length of ~273bp and starts with and ATG and ends with TGA. Lastly, there are no tRNAs within this ORF. 

	DECISION
	YES


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

	What start site do

Glimmer and GeneMark suggest?
	Glimmer start coordinate: 53932

(with a strength of 7.08)

GeneMark start coordinate: 53932

	Does the start site have an 

associated Ribosome Binding

Site with a high score?
	Final RBS score: -3.411

Z score: 2.620

This is not the best final RBS score and Z score of all start sites 

	Is the predicted start codon 

the longest ORF? If not, does 

the longest ORF result in 

excessive gene overlap

(>30bp)?
	This start site provides the longest ORF (273bp).

	Is this start site conserved in 

other phage genomes as

indicated by Starterator?
	The start site proposed by Glimmer/GeneMark (53932) does match Starterator 

Found in 19.7% of genes in the pham and called 97.7% when present

	Is this start site conserved in 

other phage genomes as 

indicated by BlastP?
	Phage Stayer

Q:S 1:1

Alignment identity 100% (query and target, 1-90 and 1-90)

Percent identity 100%

E value 0.0e0

 

Phage Sporto

Q:S 1:1

Alignment identity 100%

Percent identity 77.78%

E value 2.8e-45

	DECISION
	53932


 
Annotation Decision #3: What is the function of the putative protein?
	Gathering Evidence
	 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?
	(PhagesDB and DNAMaster)
Phage Stayer

Q:S 1:1

Alignment identity 100% (query and target, 1-90 and 1-90)

Percent identity 100%

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?
	There is no significant result as the greatest match is from pFAM with a probability score of 52.23. There is also a poor alignment. 
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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 as Boog gene 89 (91 in phamerator) is adjacent to gene 90 (DNA binding protein) and has synteny with a gene in Stayer. In related phage Stayer, this gene (87) has NKF and is flanked by gene 86 is a DNA binding protein
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	Is the proposed function found on the SEA-PHAGES approved function list?
	N/A

	DECISION:
	NKF


