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Genome Annotation Notebook
MIMG 103BL Fall 2016
Phage Name (and Host): LilPharaoh (Mycobacterium smegmatis)
Team 1 Name: PowerPhagers
Team 1 Member’s Names: Hayley Ennis, Joseph Gaballa, Krishna Govindaraju, Stephanie Orchanian
Team 2 Name: Phage Advice
Team 2 Member’s Names: Alysha Salbato, Justin Miller, Vasileious Ragkousis, Rohan Luhar

Additional Information that needs to be Included in Lab Notebook:
· Record the name of the savedfasta.file that represents your Phage’s DNA sequence
· Number of Base Pairs: 56167
· Number of Reads used: 1633
· Phage Cluster: K1
· Character of Genome Ends: 3' sticky overhang
· 3’ Overhang Length (basepairs): 11bp
· Number of Genes: 76
· Number of tRNAs: 0. Confirmed with Aragon, tRNAscan SE.
· Gene numbers assigned to annotate per individual: 8-9

Supporting Argument of Gene Calls
	1 V.R
	Final Location:
	156-353 (FWD)

	
	Autoannotation Location:
	156-353

	
	Location Rationale:
	There is coding potential starting at 75 bp. In addition, it had a 1:1 ratio with Enkosi (which is most similar to LilPharaoh). Also the RBS score agrees with a 75bp start site.

	
	Location Visual Evidence:
	[image: ]
[image: ]
[image: ]
[image: ]


	
	Function:
	Unknown function

	
	Function Rationale:
	Stephanie orchanian:
 PhagesDB and NCBI agree that the function is unknown while HHPRED's e-values aren't low enough to make a conclusion. Phamerator had no evince to what the protein function was. 

	
	Function Visual Evidence:
	Visual evidence provides no information.

	
	Additional Notes: 
	One could consider a start site at position 156 due to starterator evidence and the fact that this is the first gene of the genome suggesting that a promoter could be upstream of the gene.

	2 JM
	Final Location:
	443-643 (FWD)

	
	Autoannotation Location:
	443-643

	
	Location Rationale:
	Starterator, coding potential, RBS Score

	
	Location Visual Evidence:
	[image: ]
[image: ][image: ]
[image: ]
[image: ]
[image: ]
Self
[image: ]
Smeg:
[image: ]
TB:
[image: ]

	
	Function:
	Function unknown

	
	Function Rationale:
	No piece of evidence could conclusively establish a putative function.No significant alignment with proteins of known function. HHPRED analysis revealed similar regions to non-viral proteins.

	
	Function Visual Evidence:
	

	
	Additional Notes: 
	

	3 AS
	Final Location:
	636-863 Forward

	
	Autoannotation Location:
	627-863 Forward

	
	Location Rationale:
	More conserved start site in Starterator.
Less gene overlap and still reasonably long ORF with good z-value.
Covers more coding potential in GeneMark.

	
	Location Visual Evidence:
	[image: ][image: ][image: ][image: ]Self
[image: ]MSmeg
[image: ]MTb
[image: ]

	
	Function:
	terminase, small subunit 

	
	Function Rationale:
	Sequence similarity in NCBI Blast with 1:1 alignment to terminase small subunits.

	
	Function Visual Evidence:
	[image: ][image: ]

	
	Additional Notes: 
	

	4 RL
	Final Location:
	847-2271 (FWD)

	
	Autoannotation Location:
	847-2271 (Forward Direction)
1425bp

	
	Location Rationale:
	Starterator, Glimmer, Genemark, coding potential 
Original Glimmer call @bp 847 has strength 11.70

	
	Location Visual Evidence:
	[image: ][image: ]

Genemark: M. tuberculosis
[image: ]
Genemark: M. smeg
[image: ]
[image: ]

	
	Function:
	Terminase, large subunit

	
	Function Rationale:
	PhagesDB blast shows 1:1 alignment with terminase (largely with the large subunit). Phamerator shows conserved domain of phage terminase. NCBI BlastX shows high 1:1 alignment with large subunit. HHPred shows high alignment with terminase subunit.

	
	Function Visual Evidence:
	[image: ][image: ]
[image: ]
[image: ][image: ]

	
	Additional Notes: 
	

	5 K.G.
	Final Location:
	2283-3839 (FWD)

	
	Autoannotation Location:
	2283 –3839 (forward)
1572 bp length

	
	Location Rationale:
	Starterator, coding potential (HEURISTIC)
Original Glimmer call @bp 2283 has strength 14.26
gene 5:(pham 2281 conserved) - (phamerator) - conserved domain  

	
	Location Visual Evidence:
	[image: ]SELF
[image: ]
[image: ]
[image: ]


	
	Function:
	Portal Protein

	
	Function Rationale:
	PhagesDB blast provided several results with high probablity and E values of 0, that corresponded to portal proteins. NCBI blast and HHpred showed the same thing. Phamerator also showed conservation of the protein among proteins, as well as specifying that it was a part of the portal protein family. 

	
	Function Visual Evidence:
	PhagesDB Blast
[image: ]
NCBI Blast
[image: ]
[image: ]

	
	Additional Notes: 
	

	6 (JG)
	Final Location:
	3784-6339 (Forward)
Length: 2555

	
	Autoannotation Location:
	3868 – 6339 (Forward)
Length: 2472 base pairs

	
	Location Rationale:
	The autoannotated start site does not seem to be conserved among phams, the GeneMarkS output shows coding potential beyond the auto-annotated parameters, the Z-Score of the final location is higher, and the new start site appears to be conserved among phams. It can be seen in the phamerator output of cluster K phages that pham 17305 is conserved.

	
	Location Visual Evidence:
	[image: ]
[image: ][image: ][image: ][image: ]

	
	Function:
	Methyltransferase - capsid maturation protease

	
	Function Rationale:
	 Methyl accepting chemotaxis protein [cell motility and secretion/ signal transduction mechanisms] – according to phamerator – domain in this protein is well conserved. PhagesDB and NCBI blast provide several results with high E values corresponding to this function.


	
	Function Visual Evidence:
	[image: ]
15[image: ]

	
	Additional Notes: 
	

	7 (H.E.)
	Final Location:
	6336 – 6524 (FWD)

	
	Autoannotation Location:
	Start: 6336
Stop: 6524
Length: 189

	
	Location Rationale:
	Glimmer call @bp 6336 has strength 7.46
Starterator shows that the predicted start is conserved across many phage genomes.
Phamerator revealed that gene 7 (middle row) is conserved across several cluster K1 phages.
GeneMark showed that there is coding potential across the full length of the gene for these predicted start sites.
NCBI blast revealed many 1 to 1 alignments.
RBS score has highest z-value.

	
	Location Visual Evidence:
	[image: ][image: ]
[image: ]
[image: ]

	
	Function:
	NKF

	
	Function Rationale:
	This gene is conserved among mycobacteriophages, however it does not have a known function at this time.

	
	Function Visual Evidence:
	
[image: ][image: ]

	
	Additional Notes: 
	

	8 S. O.
F: H.E.
	Final Location:
	6589 – 7137 (FWD)

	
	Autoannotation Location:
	start: 6589, end: 7137, 549 long

	
	Location Rationale:
	Original Glimmer call @bp 6589 has strength 13.90.Starterator’s suggested start site is 6589, which would keep the original start site in DNA Master and Glimmer the same. However, the start site 8 is not conserved. Gene 8 is conserved in every genome. GeneMark and RBS scores agree with this start site.

	
	Location Visual Evidence:
	Pham 13105
[image: ]

[image: ]
[image: ]
[image: ]

	
	Function:
	Scaffolding protein.

	
	Function Rationale:
	Phamerator showed that there is synteny across genomes and that the function of all of the genes is scaffolding protein.
PhagesDB blast showed that many related phages have this function.


	
	Function Visual Evidence:
	[image: ]

	
	Additional Notes: 
	

	9 V.R
	Final Location:
	7725 - 8145 (FWD)

	
	Autoannotation Location:
	7725

	
	Location Rationale:
	All evidence agrees with auto-annotation call (RBS score, Starterator evidence, NCBI blast and coding potential)

	
	Location Visual Evidence:
	[image: ]
Self:
[image: ]
[image: ]
[image: ]
S.O.
I agree with this start site.  

	
	Function:
	Major capsid protein

	
	Function Rationale:
	SO:PhagesDB, HHPRED, and NCBI Blast agree that this is major capsid protein. Also it has a conserved domain. Phamerator had evidence that gene 9 was a major capsid protein. 

	
	Function Visual Evidence:
	[image: ]
[image: ]

	
	Additional Notes: 
	

	10 JM
	Final Location:
	8266 - 8649 (FWD)

	
	Autoannotation Location:
	8266

	
	Location Rationale:
	Starterator, Coding potential, phamerator, NCBI blast hits

	
	Location Visual Evidence:
	[image: ]
[image: ]
[image: ]
[image: ]
[image: ]
Self
[image: ][image: ]
Smeg
[image: ][image: ]
TB
[image: ][image: ]


	
	Function:
	Head-to-tail connector protein

	
	Function Rationale:
	

	
	Function Visual Evidence:
	

	
	Additional Notes: 
	

	11 AS
	Final Location:
	8651-9004 Forward

	
	Autoannotation Location:
	8651-9004 Forward

	
	Location Rationale:
	Glimmer and Genemark agreed. 
Glimmer had a score of 13.06.
Starterator agreed with the autoannotated start site and was highly conserved.

	
	Location Visual Evidence:
	[image: ][image: ][image: ][image: ]Self[image: ]MSmeg[image: ]MTb
[image: ]

	
	Function:
	head-to-tail connector protein 

	
	Function Rationale:
	1:1 alignment with NCBI and Phages DB blasts of head-to-tail connectors

	
	Function Visual Evidence:
	[image: ][image: ]

	
	Additional Notes: 
	

	12 RL
	Final Location:
	8985-9266

	
	Autoannotation Location:
	8985-9266 (forward)
282 length 

	
	Location Rationale:
	The coding potential for M. tb and M. smeg coding potetnail maps showed homology with the given start site of 8985. Starterator also showed conserved start site on track 5 at start site 4 which corresponds to bp 89885. 

	
	Location Visual Evidence:
	[image: ]
M. tb
[image: ]
M. smeg
[image: ]
[image: ]
[image: ]

	
	Function:
	Portal protein

	
	Function Rationale:
	PhagesDB Blast shows good alignment with head-to-tail connector (portal protein). Phamerator shows conservation among cluster K1. NCBI BlastX shows good 1:1 alignment with head-to-tail connector proteins. HHPred was not informative.

	
	Function Visual Evidence:
	[image: ][image: ][image: ][image: ][image: ][image: ]

	
	Additional Notes: 
	

	13 K.G.
	Final Location:
	9263 – 9688 (FWD)

	
	Autoannotation Location:
	9263-9777 (forward)
426 bp length

	
	Location Rationale:
	Original Glimmer call @bp 9263 has strength 14.37 
Coding potential
gene 13:(pham 4865 conserved) - no conserved domain - however there was synteny in all phages compared in phamerator (aldephagia, ananya, emerson, and SamuelLPlaquson)




	
	Location Visual Evidence:
	[image: ][image: ]
[image: ]

	
	Function:
	Portal Protein

	
	Function Rationale:
	PhagesDB, NCBI, and HHpred all provided hits corresponding to either "head to tail connector proteins" or portal proteins, with E values of zero. 

	
	Function Visual Evidence:
	[image: ]
[image: ]
[image: ]

	
	Additional Notes: 
	

	14 (JG)
	Final Location:
	9777-10388 (Forward)
Length: 612 base pairs

	
	Autoannotation Location:
	9777 - 10388 (Forward)
Length: 612 base pairs

	
	Location Rationale:
	Starterator suggests that 9777 is the starting site of gp14, and the z-value of start position 9777 is the largest. It can also be seen that pham20131 is conserved among cluster K phages.

	
	Location Visual Evidence:
	[image: ][image: ][image: ][image: ]                        GeneMarkS
 LilPharaoh is in the middle of this phamerator output. Compared to other cluster K phages, it can be seen that pham 2031 is conserved. 


	
	Function:
	Major tail protein

	
	Function Rationale:
	 gene 14: 1:1 alignment with Enkosi Major tail protein - PhagesDB blast shows that gp14 is likely also a "Major Tail Protein". PhagesDB and NCBI blast provide several results with high E values corresponding to this function.


	
	Function Visual Evidence:
	[image: ]
[image: ]

	
	Additional Notes: 
	

	15 (H.E.)
	Final Location:
	10504 – 10920 (FWD)

	
	Autoannotation Location:
	Start: 10504
Stop: 10920
Length: 417

	
	Location Rationale:
	Glimmer call @bp 10504 has strength 13.47
Starterator predicted the same start site as Glimmer and GeneMark, however this is only conserved in one other phage.
Phamerator showed Gene 15 is conserved in several related phages.
GeneMark coding potential across the whole region of the gene.
NCBI blast shows 1-to-1 alignement.
RBS score has the highest Z-value.

	
	Location Visual Evidence:
	[image: ]
[image: ]
[image: ]

	
	Function:
	Tail Chaperone Protein

	
	Function Rationale:
	1:1 alignment with Enkosi, syntenny in phamerator.

	
	Function Visual Evidence:
	[image: ][image: ]

	
	Additional Notes: 
	

	16 S.O.
F: H.E.
	Final Location:
	Region 1: Start: 10504 end 10885
Region 2: start 10887 end 11327 

	
	Autoannotation Location:
	Start: 10977, end: 11327, 351 long

	
	Location Rationale:
	Original Glimmer call @bp 10977 has strength 7.67. Starterator’s suggested start site is 10977, which would keep the original start site in DNA Master and Glimmer the same. The start site 68 is conserved in most genomes. Gene 16 is conserved in all genomes however genes 15 and 16 have overlapping sequences in all genomes but not in LilPharaoh.GeneMark and RBS scores agree with this start site. Its thought that gene 16 has a frame shift mutation. After checking gene 15 with 16 we decided that gene 16 is the frame shift mutant of 15. 

	
	Location Visual Evidence:
	[image: ]
[image: ]
[image: ]

	
	Function:
	Tail assembly chaperone

	
	Function Rationale:
	Conserved in Phamerator but no conserved domains.
PhagesDB blast shows it's similar to Enkosi and Amelie and that it is a tail assembly chaperone protein.
NCBI shows many hits with the tail assembly chaperone function.

	
	Function Visual Evidence:
	

	
	Additional Notes: 
	

	17 V.R
	Final Location:
	11327 - 15460 (FWD)

	
	Autoannotation Location:
	11327

	
	Location Rationale:
	All evidence agrees with auto-annotation call (RBS score, Starterator evidence, NCBI blast and coding potential)

	
	Location Visual Evidence:
	[image: ]


Stephanie Orchanian: I agree with this start site. 

	
	Function:
	Tape measure protein

	
	Function Rationale:
	PhagesDB and NCBI agree that this is a tape measure protein and it has a conserved domain. HHPred has no evidence. Phamerator had evidence that gene 17 is a phage related protein. 

	
	Function Visual Evidence:
	[image: ]
[image: ]


	
	Additional Notes: 
	

	18 JM
	Final Location:
	15554 - 16696 (FWD)

	
	Autoannotation Location:
	15554

	
	Location Rationale:
	Starterator, Coding potential, phamerator, NCBI blast hits



	
	Location Visual Evidence:
	[image: ]
[image: ][image: ]
[image: ]
[image: ]
[image: ]
Lilpharoah is track 3 (Biglebops)
Self:
[image: ]
Smeg
[image: ]Tb
[image: ]

	
	Function:
	Minor tail protein (baseplate)

	
	Function Rationale:
	This ORF was conserved  in its pham (Phamerator) and demonstrated good alignment with proteins of known function (minor tail protein) as determined by HHPRED, NCBI-BLAST, PhagesDB BLAST. HHPRED alignments suggest that this is a baseplate protein.

	
	Function Visual Evidence:
	[image: ]

	
	Additional Notes: 
	

	19 AS
	Final Location:
	16697-18463 Forward

	
	Autoannotation Location:
	16697-18463 Forward

	
	Location Rationale:
	It has the longest ORF and best RBS score.
Good coding potential in GeneMark. 
Starterator agreed with autoannotation call.

	
	Location Visual Evidence:
	[image: ][image: ][image: ][image: ]MSmeg
[image: ]

	
	Function:
	minor tail protein 

	
	Function Rationale:
	NCBI and phages DB 1:1 blast hits

	
	Function Visual Evidence:
	[image: ]

	
	Additional Notes: 
	

	20
	Final Location:
	18463 – 18939 (FWD)

	
	Autoannotation Location:
	18463-18393 Forward

	
	Location Rationale:
	Original Glimmer call @bp 18463 has strength 11.29. Starterator, RBS score, and GeneMark coding potential maps agree with this start site. 

	
	Location Visual Evidence:
	[image: ]
M. tb Coding Potential 
[image: ]
M. smeg Coding Potential 
[image: ]
[image: ]
[image: ]

	
	Function:
	Minor tail protein

	
	Function Rationale:
	PhagesDB and NCBI BlastX shows good 1:1 alignment with minor tail proteins. All evidence suggests minor tail protein with good probability.

	
	Function Visual Evidence:
	[image: ][image: ][image: ][image: ]

	
	Additional Notes: 
	

	21 K.G.
	Final Location:
	19023 – 20105 (FWD)

	
	Autoannotation Location:
	19023-20105 (forward)
Length = 1083

	
	Location Rationale:
	Original Glimmer call @bp 19023 has strength 14.45 
gene 21:(pham 22348 conserved) - no conserved domain - however there was synteny in all phages compared in phamerator (aldephagia, ananya, emerson, and SamuelLPlaquson)


	
	Location Visual Evidence:
	[image: ]
[image: ]
[image: ]

	
	Function:
	Minor Tail Protein

	
	Function Rationale:
	Phagesdb, and NCBI blast provided hits corresponding to minor tail proteins with E values of zero. HHpred did not provide any useful information. 

	
	Function Visual Evidence:
	[image: ]
[image: ]
[image: ]

	
	Additional Notes: 
	

	22 (JG)
	Final Location:
	20111-20413 (Forward) 
Length: 303 base pairs

	
	Autoannotation Location:
	20111- 20413 (Forward)
Length: 303 base pairs

	
	Location Rationale:
	The GeneMarkS output shows coding potential in this region. It can be seen in the phamerator output of cluster K phages that pham 16195 is conserved. Starterator suggests that 20111 is the start site of the gene, and the z-score of 20111 is the highest among the possible start sites. There is no evidence to suggest that the auto-annotated start site is incorrect. 

	
	Location Visual Evidence:
	[image: ][image: ][image: ][image: ]
[image: ]

	
	Function:
	Minor tail protein

	
	Function Rationale:
	gene 22: 1:1 alignment with Enkosi, Biglebops, and Amelie Minor tail protein - PhagesDB blast shows that gp22 is likely also a "Minor Tail Protein". PhagesDB and NCBI blast provide several results with high E values corresponding to this function.


	
	Function Visual Evidence:
	[image: ]
[image: ]

	
	Additional Notes: 
	

	23 (H.E.)
	Final Location:
	20414 – 22900 (FWD)

	
	Autoannotation Location:
	Start: 20414
Stop: 22900
Length: 2487


	
	Location Rationale:
	Glimmer call @bp 20414 has strength 12.83
Starterator predicted the same start site, which is highly conserved across many related phage genomes.
Phamerator showed that the gene's size and location are conserved throughout related phages, but that it belongs to a different phamily.
GeneMark coding potential covers the whole region.
NCBI blast shows that there are many 1-to-1 sequences.
RBS score has the highest Z-value.


	
	Location Visual Evidence:
	[image: ][image: ]
[image: ]

	
	Function:
	Minor Tail Protein

	
	Function Rationale:
	A PhagesDP BLASTp revealed a 1:1 alignment with phage Enkosi.

	
	Function Visual Evidence:
	[image: ][image: ]

	
	Additional Notes: 
	

	24 S. O.
	Final Location:
	22900 – 23907 (FWD) , 822 long

	
	Autoannotation Location:
	start: 23086, end: 23907, 822 long

	
	Location Rationale:
	Original Glimmer call @bp 23086 has strength 8.81; GeneMark calls start at 22861.Starterator’s suggested start site is 58, 22900, which is different than Glimmer and Genemark. The start site 58 is conserved is most genomes.Gene 24 is conserved location wise and length wise however it is not conserved by its PHAM. RBS scores agree with this start site of 22900. It has a 1 bp overlap but NCBI shows that there are multiple 1 to 1s. 

	
	Location Visual Evidence:
	[image: ]
[image: ]
[image: ]


	
	Function:
	Minor tail protein

	
	Function Rationale:
	Phamerator shows the gene is conserved and that it has a minor tail protein function.
Phages DB blast shows that it is a minor tail protein as well with hits with an e-value of 0.


	
	Function Visual Evidence:
	

	
	Additional Notes: 
	

	25 V.R
	Final Location:
	23944 – 24318 ( FWD)

	
	Autoannotation Location:
	23944-24318 F

	
	Location Rationale:
	The start site is conserved within its pham and Genemark, Glimmer and coding potential evidence corroborate this. Therefore the start sits 23944 is a sound location call.

	
	Location Visual Evidence:
	Stephanie Orchanian: I agree with this start site. PhagesDB and NCBI agree that the function is unknown. HHPred has no evidence. Phamerator had no evidence as to what the gene product is. 
[image: ][image: ][image: ]

	
	Function:
	Unknown function

	
	Function Rationale:
	SO
PhagesDB and NCBI agree that the function is unknown. HHPred has no evidence. Phamerator had no evidence as to what the gene product is.

	
	Function Visual Evidence:
	Visual evidence provides no information.

	
	Additional Notes: 
	

	26 JM
	Final Location:
	24344 - 25981 (FWD) 

	
	Autoannotation Location:
	24344

	
	Location Rationale:
	All evidence agrees with autoannotation site (coding potential, NCBI blast, phamerator) - 24699 is more conserved according to starterator, but the NCBI blast hits are consistently 1:1


	
	Location Visual Evidence:
	[image: ]
[image: ]
[image: ]
[image: ]
[image: ]
Self:
[image: ][image: ]
Smeg:
[image: ][image: ]
TB:
[image: ][image: ]


	
	Function:
	Lysin A

	
	Function Rationale:
	Very conserved in its pham and extremely good alignment with known proteins (Lysin A) as determined by HHPRED, NCBI BLAST, PhagesDB BLAST

	
	Function Visual Evidence:
	

	
	Additional Notes: 
	

	27 AS
	Final Location:
	25978-26736 Forward

	
	Autoannotation Location:
	25978-26736 Forward

	
	Location Rationale:
	Autoannotation start has best RBS score, NCBI shows good 1:1 allignment, start site seems to be conserved on Starterator.

	
	Location Visual Evidence:
	[image: ]Msmeg[image: ]MTb[image: ]Self[image: ][image: ]
[image: ]

	
	Function:
	lysin B

	
	Function Rationale:
	1:1 blast hits with phages in cluster

	
	Function Visual Evidence:
	[image: ]

	
	Additional Notes: 
	

	28
	Final Location:
	26747 – 27205 (FWD)

	
	Autoannotation Location:
	26747-27205 Forward

	
	Location Rationale:
	Original Glimmer call @bp 26747 has strength 13.00. GeneMark coding potential maps agree with this call, as does Starterator, and RBS score. 

	
	Location Visual Evidence:
	[image: ]

M. tb Coding Potential 
[image: ]
M. smeg Coding Potential 
[image: ]
[image: ]
[image: ]

	
	Function:
	Holin

	
	Function Rationale:
	PhagesDB Blast suggested holin.
NCBI BlastX suggests holin.
HHPred suggests holin.
Holin determined function of gene.

	
	Function Visual Evidence:
	

	
	Additional Notes: 
	

	29 K.G.
	Final Location:
	27202 – 27549 (FWD)

	
	Autoannotation Location:
	(27202-27549) (forward)

	
	Location Rationale:
	Original Glimmer call @bp 27202 has strength 13.00
gene 29:(pham 3081 conserved)  - no conserved domain - however there was synteny in all phages compared in phamerator (aldephagia, ananya, emerson, and SamuelLPlaquson)


	
	Location Visual Evidence:
	[image: ]
[image: ]
[image: ]

	
	Function:
	Hypothetical Protein

	
	Function Rationale:
	NCBI and Phagesdb Blast showed conservation of the gene among phages, however there was no provided function. HHpred provided hits corresponding to RHO guanine nucleotide transferases, however they had E values of 0.16 and 0.19 and 95% similarity. 

	
	Function Visual Evidence:
	[image: ]
[image: ]
[image: ]
[image: ]

	
	Additional Notes: 
	

	30 (JG)
	Final Location:
	27546- 27797 (Forward)
Length: 252

	
	Autoannotation Location:
	27546- 27797 (Forward)
Length: 252

	
	Location Rationale:
	The GeneMarkS output shows coding potential in this region. It can be seen in the phamerator output of cluster K phages that pham 22077 is conserved. Starterator suggests that 27546 is the start site of the gene, and the z-score of 27546 is the highest among the possible start sites. There is no evidence to suggest that the auto-annotated start site is incorrect.

	
	Location Visual Evidence:
	[image: ][image: ][image: ][image: ][image: ]

	
	Function:
	UNKNOWN FUNCTION

	
	Function Rationale:
	gene 30: 1:1 alignment with Enkosi, Biglebops, and Amelie but function UNKNOWN in all examined phages with pairwise alignment - PhagesDB blast shows that gp30 has UNKNOWN FUNCTION


	
	Function Visual Evidence:
	[image: ]
[image: ]

	
	Additional Notes: 
	

	31 (H.E.)
	Final Location:
	27784 – 28920 (FWD)

	
	Autoannotation Location:
	Start: 27784
Stop: 28920
 Length: 1137


	
	Location Rationale:
	Glimmer call @bp 27784 has strength 15.40
Starterator agrees with the predicted start site and it is highly conserved across many phage genomes.
Phamerator showed that this gene is conserved across several K1 phages, and that it belongs to the same phamily.
GeneMark coding potential across the whole region.
RBS value has the highest Z-score.
NCBI blast shows many 1-to-1 alignments.


	
	Location Visual Evidence:
	[image: ]
[image: ]
[image: ]


	
	Function:
	Exonuclease

	
	Function Rationale:
	There is a 1:1 query alignment between LilPharaoh and LindNT which has a called function of an exonuclease. This is an approved seaphages function, LilPharaoh gp_31 is being called as an endonuclease.

	
	Function Visual Evidence:
	[image: ][image: ]

	

	Additional Notes: 
	

	32 S.O.
F: HE
	Final Location:
	29116 - 29529 (FWD) , 414 long

	
	Autoannotation Location:
	start: 29116, end: 29529, 414 long

	
	Location Rationale:
	Original Glimmer call @bp 29116 has strength 9.30. Starterator’s suggested start site is 29116, which would keep the original start site in DNA Master and Glimmer the same. The start site 15 is conserved in most genomes. Gene 32 is conserved in every genome. GeneMark and RBS scores agree with this start site.

	
	Location Visual Evidence:
	[image: ]
[image: ]
[image: ]

	
	Function:
	Helix-turn-helix DNA binding domain

	
	Function Rationale:
	Conserved in phamerator, but the function is unknown for all of the genes.
NCBI showed that it has 1-to-1 coverage for a helix-turn-helix DNA binding domain found in HedwigODU.
HHPRED shows that is has 70% coverage for a helix-turn-helix binding domain.

	
	Function Visual Evidence:
	[image: ]

	
	Additional Notes: 
	

	33 V.R
	Final Location:
	29526 – 29681 (FWD)

	
	Autoannotation Location:
	29532

	
	Location Rationale:
	starterator and RBS agree with a call site of 29526 and there are multiple 1:1 also the overlap may be because of an operon

	
	Location Visual Evidence:
	[image: ][image: ][image: ][image: ]

	
	Function:
	Unknown function 

	
	Function Rationale:
	SO
PhagesDB and NCBI agree that it has an unknown function. HHPRED has no evidence.  Phamerator had no evidence as to what the gene product is.  

	
	Function Visual Evidence:
	Visual evidence provides no information.

	
	Additional Notes: 
	

	34 JM
	Final Location:
	29822 - 30511 (FWD)

	
	Autoannotation Location:
	29822

	
	Location Rationale:
	Everything agrees with original start site.

	
	Location Visual Evidence:
	[image: ]
[image: ]
[image: ]
[image: ]
[image: ]
Self:
[image: ]
Smeg.:
[image: ]
TB:
[image: ]

	
	Function:
	no known function

	
	Function Rationale:
	Highly conserved ORF in its pham but no significant alignment with proteins of known function or domain similarity as determined by 

	
	Function Visual Evidence:
	

	
	Additional Notes: 
	

	35 AS
	Final Location:
	30629-31519 (Forward)

	
	Autoannotation Location:
	30629-31519 Forward

	
	Location Rationale:
	There is good coding potential on GeneMark, it has good RBS score and longest ORF. Both Glimmer and GeneMark agree.

	
	Location Visual Evidence:
	[image: ][image: ]MSmeg[image: ]MTb[image: ]Self[image: ]
[image: ]

	
	Function:
	tRNA nucleotidyltransferase

	
	Function Rationale:
	HH-pred found good coverage of a tRNA nucleotidyltransferase as well as Blast hits agreeing with functional call of it being a queuine tRNA-glycosyltransferase

	
	Function Visual Evidence:
	[image: ]
[image: ]

	
	Additional Notes: 
	

	36
	Final Location:
	31640 – 33070 (FWD)

	
	Autoannotation Location:
	31640-33070 Forward 


	
	Location Rationale:
	Autoannotation called 31640 as the start site. Original Glimmer call @bp 31640 has strength 12.47, while GeneMark calls start at 31976. The highest RBS score was at 31640 with 2.110, but the RBS for 31976 was still positive at 0.769. However coding potential maps showed a more conserved start site at 31640, and Starterator showed conservation to one other longer genome phage at start site 19, which corresponds to 31640.

	
	Location Visual Evidence:
	[image: ]
M. tb Coding Potential 
[image: ]
M. smeg Coding Potential 
[image: ]

[image: ]
[image: ]

	
	Function:
	Integrase (y-int)

	
	Function Rationale:
	PhagesDB Blast suggests integrase (y-int)
NCBI Blast also suggested integrase.
HHPred suggested integrase, but various forms.

	
	Function Visual Evidence:
	

	
	Additional Notes: 
	

	37 K.G.
	Final Location:
	34082 – 33180 (REV)

	
	Autoannotation Location:
	34082-33180 (reverse)

	
	Location Rationale:
	Original Glimmer call @bp 34082 has strength 11.85
gene 37:(pham 7575 NOT conserved) - synteny was observed but in other phages examined in phamerator (aldephagia, ananya, emerson, and SamuelLPlaquson) reverse coding genes that aligned with gene 37in LilPharaoh (were in the same relative region in other K1 phages examined) had reverse coding genes belonging to pham 1438


	
	Location Visual Evidence:
	[image: ]
[image: ]
[image: ]

	
	Function:
	Hypothetical protein

	
	Function Rationale:
	Phagesdb and NCBI blast results showed conservation of the protein, however it did not possess a known function. HHpred also did not provide any clear information. 

	
	Function Visual Evidence:
	[image: ]
[image: ]
[image: ]

	
	Additional Notes: 
	

	38 (JG)
	Final Location:
	34255 – 34097 (Reverse)

	
	Autoannotation Location:
	34097- 34255 (Reverse)
Length: 159 base pairs

	
	Location Rationale:
	Given that this gene codes in the reverse direction, that it is conserved within other cluster K phages and Glimmer shows that it has coding potential, there is not sufficient evidence to change the auto-annotated location call. Other putative ORF's result in a gene less than 70 base pairs, or with a very low Z-Scores. 

	
	Location Visual Evidence:
	[image: ][image: ][image: ][image: ][image: ]

	
	Function:
	Immunity repressor

	
	Function Rationale:
	gene 38: 1:14 alignment with Biglebops, Amelie, Enkosi and Peanam; Functional call for Enkosi and Amelie is Immunity repressor – hypothesized function of LilPharaoh gp38 is Immunity repressor.


	
	Function Visual Evidence:
	[image: ]
[image: ]

	
	Additional Notes: 
	

	39 (H.E.)
	Final Location:
	34518 – 34712 (FWD)

	
	Autoannotation Location:
	Start: 34518
                Stop: 34712
                Length: 195

	
	Location Rationale:
	Glimmer call @bp 34518 has strength 5.92. No genemark call.
Starterator called the same start site however it is only conserved in a couple other phages.
Phamerator showed that this gene is not conserved in other K1 phages, and it also appears that there is a large gap.
Not the longest possible ORF, but there is not coding potential for the earlier start, and there is coding potential for the later start.
NCBI blast shows one 1-to-1 alignment.
3rd Highest RBS score.

	
	Location Visual Evidence:
	[image: ]
[image: ]
[image: ]

	
	Function:
	helix-turn-helix DNA binding domain

	
	Function Rationale:
	This gene has a 1:1 alignment with Enkosi which has a called function of a helix-turn-helix DNA binding protein. HHPred shows that it has homology with another HTH DNA-Binding motif.

	
	Function Visual Evidence:
	[image: ][image: ][image: ]

	
	Additional Notes: 
	

	40 S.O.
F: H.E.
	Final Location:
	34984 - 35289 (FWD) , 306 long

	
	Autoannotation Location:
	start: 34984, end: 35289, 306 long

	
	Location Rationale:
	Original Glimmer call @bp 34984 has strength 10.82. Starterator’s suggested start site is 34984, which would keep the original start site in DNA Master and Glimmer the same. However start site 14 is not conserved in most genomes. Gene 40 is conserved in every genome. GeneMark and RBS scores agree with this start site.

	
	Location Visual Evidence:
	[image: ]
[image: ]
[image: ]

	
	Function:
	Unknown function

	
	Function Rationale:
	Phamerator did not show a known function for the gene, but it is conserved. 
PhagesDB BLAST all showed unknown function.
NCBI shows 100% alignment with Enkosi, but it doesn't have a function.

	
	Function Visual Evidence:
	

	
	Additional Notes: 
	

	41 V.R
	Final Location:
	35353-35583

	
	Autoannotation Location:
	35353

	
	Location Rationale:
	The autoannotation call (35353) is supported by evidence generated by all software

	
	Location Visual Evidence:
	Stephanie Orchanian: I agree with this start site. PhagesDB and NCBI agree the protein has an unknown function. HHPred has no evidence.  Phamerator had no evidence as to what the gene product is. 
[image: ][image: ][image: ][image: ][image: ]

	
	Function:
	Unknown Function

	
	Function Rationale:
	SO
PhagesDB and NCBI agree the protein has an unknown function. HHPred has no evidence.  Phamerator had no evidence as to what the gene product is. 

	
	Function Visual Evidence:
	Visual Evidence provides no information. 

	
	Additional Notes: 
	

	42 JM
	Final Location:
	35580-35756 FWD

	
	Autoannotation Location:
	35580

	
	Location Rationale:
	All evidence agreed with Glimmer and GeneMark start sites

	
	Location Visual Evidence:
	[image: ]
[image: ]
[image: ]
[image: ]
Self:
[image: ]
Smeg:
[image: ]
TB:
[image: ]

	
	Function:
	no known function

	
	Function Rationale:
	No software provides conclusive evidence to assign a function to this gene. No alignment to proteins of known function. Poor HHPRED alignments of low coverage and some conservation observed using Phamerator

	
	Function Visual Evidence:
	

	
	Additional Notes: 
	

	43 AS
	Final Location:
	35753-35956 Forward

	
	Autoannotation Location:
	35753-35956 Forward

	
	Location Rationale:
	There is good coding potential. Glimmer, GeneMark, and Starterator all agree. NCBI doesn't show the greatest allignment but it isn't significant enough to suggest changing the start site. And changing the start site didn't improve allignment.

	
	Location Visual Evidence:
	[image: ][image: ]MSmeg[image: ]MTb[image: ]Self
[image: ]
[image: ]

	
	Function:
	NKF

	
	Function Rationale:
	No known function of blast hits and no CDD entries or hhpred results of significance

	
	Function Visual Evidence:
	No function listed for blast hits or CDD or HHpred hits of significance or related function

	
	Additional Notes: 
	

	44 RL
	Final Location:
	35593-36771 Forward

	
	Autoannotation Location:
	35593-36771 Forward

	
	Location Rationale:
	Original Glimmer call @bp has strength at 16.25. RBS score, GeneMark coding potential maps, and Starterator agree with the Glimmer call. 

	
	Location Visual Evidence:
	[image: ]
M.  tb Coding Potential 
[image: ]
M. smeg Coding Potential 
[image: ]

[image: ]
[image: ]

	
	Function:
	HTH DNA binding protein

	
	Function Rationale:
	PhagesDB Blast suggested HTH binding protein.
NCBI BlastX suggested HTH DNA binding protein
HHPred suggested excisionase.
HTH DNA binding protein determined function of gene.

	
	Function Visual Evidence:
	

	
	Additional Notes: 
	

	45 K.G.
	Final Location:
	36768-37037 Forward

	
	Autoannotation Location:
	36768-37034 (forward)

	
	Location Rationale:
	Original Glimmer call @bp 36768 has strength 5.50
gene 45:(pham 18003 NOT conserved) - this gene contained a conserved protein domain known as WhiB: WhiB is a transcription factor in Actinobacteria required for differentiation and sporulation
In Adephagia the protein with this domain belongs to the pham 22430, In Ananya the protein with this domain belongs to the pham 22430, In Emerson the protein with this domain belongs to the pham 22430, In SamuelLPlaqson the protein with this domain belongs to the pham 22430.

	
	Location Visual Evidence:
	[image: ]
[image: ]
[image: ]


	
	Function:
	WhiB family transcription factor

	
	Function Rationale:
	PhagesDB and NCBI blast show hits for the conservation of this gene among related phages corresponding to WhiB-like transcription factor proteins. NCBI blast also shows a conserved domain for this gene. Phamerator also showed the conserved domain. 

	
	Function Visual Evidence:
	[image: ]

[image: ]
[image: ]

	
	Additional Notes: 
	

	46 (JG)
	Final Location:
	37083-37459 (Forward) 

	
	Autoannotation Location:
	37034- 37459 (Forward)
Length: 426 base pairs

	
	Location Rationale:
	It can be seen in the Glimmer output that there is coding potential in this region. Syntenny is conserved within the pham as seen in the phamerator output of cluster K1 phages indicating that this is a real gene. In starterator it can be seen that track 8 is conserved within the pham, thus the predicted start site is 37083.

	
	Location Visual Evidence:
	[image: ][image: ][image: ][image: ][image: ]

	
	Function:
	UNKNOWN FUNCTION

	
	Function Rationale:
	1:1 alignment with Enkosi, Biglebops, and Amelie but function UNKNOWN in all examined phages with pairwise alignment - PhagesDB blast shows that gp46 has UNKNOWN FUNCTION

	
	Function Visual Evidence:
	[image: ]
[image: ]

	
	Additional Notes: 
	

	47 (H.E.)
	Final Location:
	Start: 37473
Stop: 37760

	
	Autoannotation Location:
	Start: 37473
                Stop: 37760
                Length: 288


	
	Location Rationale:
	Glimmer call @bp 37473 has strength 17.22
Starterator called the same start location and it is highly conserved across most phage genomes.
Phamerator showed that this gene is conserved throughout many K1 phages, but is is earlier in the genome than other K1 phages.
GeneMark shows coding potential across the whole region.
Second best RBS score.


	
	Location Visual Evidence:
	[image: ]
[image: ]
[image: ]

	
	Function:
	no known function

	
	Function Rationale:
	Not enough evidence to make a call.

	
	Function Visual Evidence:
	[image: ][image: ]

	
	Additional Notes: 
	

	48
	Final Location:
	start: 37775, end: 38326, 552 long

	
	Autoannotation Location:
	start: 37775, end: 38326, 552 long

	
	Location Rationale:
	Original Glimmer call @bp 37775 has strength 14.23.Starterator’s suggested start site is 37775, which would keep the original start site in DNA Master and Glimmer the same. However, start site 16 is not conserved in most genomes. Gene 48 is similar to genes in other phages by its conserved sequences and length but it is not conserved by its PHAM.GeneMark and RBS scores agree with this start site.

	
	Location Visual Evidence:
	[image: ]
[image: ][image: ]
 

	
	Function:
	exonuclease

	
	Function Rationale:
	PhagesDB showed phages with e-value of 0 with exonuclease function.
HHPred showed many domains encoding DNA pol III which is involved in exonuclease function.
Phamerator showed it's in the exonuclease pham domain.

	
	Function Visual Evidence:
	

	
	Additional Notes: 
	

	49 V.R
	Final Location:
	38323-39210

	
	Autoannotation Location:
	38323

	
	Location Rationale:
	Starterator revealed that 38323 is highly conserved within its pham and thus is the strongest start site candidate.

	
	Location Visual Evidence:
	SO
Stephanie Orchanian: I agree with this start site
[image: ][image: ]

	
	Function:
	Unknown function

	
	Function Rationale:
	SO
PhagesDB and NCBI agree that it has an unknown function. HHPRED has no evidence.  Phamerator had no evidence as to what the gene product is.


	
	Function Visual Evidence:
	Visual evidence provides no information 

	
	Additional Notes: 
	

	50 JM
	Final Location:
	39207-39401 (FWD)

	
	Autoannotation Location:
	39207

	
	Location Rationale:
	

	
	Location Visual Evidence:
	[image: ]
[image: ]
[image: ]
[image: ]
[image: ]
Self:
[image: ]
Smeg:
[image: ]
TB:
[image: ]

	
	Function:
	No known function

	
	Function Rationale:
	No alignment with proteins of known function, no conservation within its pham, poor HHPRED alignments and generally no evidence to suggest putative function

	
	Function Visual Evidence:
	

	
	Additional Notes: 
	

	51 AS
	Final Location:
	39691-39852 Forward

	
	Autoannotation Location:
	39691-39852 Forward

	
	Location Rationale:
	Glimmer and GeneMark agreed on the start site.
Starterator also agreed.

	
	Location Visual Evidence:
	[image: ]

	
	Function:
	NKF

	
	Function Rationale:
	No known function of blast hits and no CDD entries or hhpred results of significance

	
	Function Visual Evidence:
	· [image: ]No blast hits of significance or of function

	
	Additional Notes: 
	

	52
	Final Location:
	39849-39968 F

	
	Autoannotation Location:
	39849-39968 Forward

	
	Location Rationale:
	Original Glimmer call @bp (39849-39968) has strength 8.18. Starterator, RBS and GeneMark Coding Potential maps agreed with the call. 

	
	Location Visual Evidence:
	[image: ]
M. tb Coding Potential 
[image: ]
M. smeg Coding Potential 
[image: ]
[image: ]
[image: ]

	
	Function:
	NKF


	
	Function Rationale:
	No evidence shows alignment with proteins of known function.

	
	Function Visual Evidence:
	Visual evidence is not informative.

	
	Additional Notes: 
	

	53 K.G.
	Final Location:
	40052-40573

	
	Autoannotation Location:
	40052-40574 (forward)

	
	Location Rationale:
	Original Glimmer call @bp 40052 has strength 14.82 
gene 53:(pham 14923 conserved) – synteny is observed, but in all other cluster K phages examined, the genes are much farther downstream (probably due to the fact that LilPharaoh has a much smaller genome when compared to other cluster K phages). 


	
	Location Visual Evidence:
	[image: ]
[image: ]
[image: ]

	
	Function:
	No known function

	
	Function Rationale:
	NCBI and Phages DB blast showed many high probability hits among other phages, however their functions were unknown. Along with that, HHpred showed no similarity to other phages for this gene. 

	
	Function Visual Evidence:
	[image: ]
[image: ]
[image: ]

	
	Additional Notes: 
	

	54 (JG)
	Final Location:
	40669- 40914 (forward)

	
	Autoannotation Location:
	40669- 40914 (Forward)
Length: 246 base pairs

	
	Location Rationale:
	The Glimmer output shows coding potential in this region which indicates that this is a real gene. It can be seen that the syntenny is gp54 is conserved within the pham. The starterator suggested start site is also the same site called by auto-annotation. At this time there is not sufficient evidence to change the location called by DNA master.

	
	Location Visual Evidence:
	[image: ][image: ][image: ][image: ][image: ]

	
	Function:
	NrdH-redoxin

	
	Function Rationale:
	Phamerator output indicates that gp54 has a conserved domain present in related phages with synteny.  PhagesDB and NCBI blast provide several results with high E values corresponding to this function.

	
	Function Visual Evidence:
	[image: ]
[image: ]
[image: ]


	
	Additional Notes: 
	

	55 (H.E.)
	Final Location:
	Start: 40911
Stop: 41282

	
	Autoannotation Location:
	Start: 40911
                Stop: 41282
                Length: 372


	
	Location Rationale:
	Glimmer call @bp 40911 strength 9.08
Starterator agreed on the start call, but it is only conserved in a few of the phage genomes.
Phamerator showed that this gene is conserved throughout many K1 phages even though it is upstream compared to the other phages.
GeneMark shows that there is coding potential for this whole region, and no coding potential for the earlier possible starts.
Does not have the best RBS score.

	
	Location Visual Evidence:
	[image: ]
[image: ]
[image: ]

	
	Function:
	HNH endonuclease

	
	Function Rationale:
	Phage Enkosi has 1:1 query alignment with this gene and the predicted function is HNH endonuclease. 

	
	Function Visual Evidence:
	[image: ][image: ][image: ]

	
	Additional Notes: 
	

	56 S.O.
F: H.E.
	Final Location:
	start: 41322, end: 43919, 2598 long

	
	Autoannotation Location:
	start: 41322, end: 43919, 2598 long

	
	Location Rationale:
	Original Glimmer call @bp 41322 has strength 15.45. Starterator’s suggested start site is 41322, which would keep the original start site in DNA Master and Glimmer the same. Start site 8 is conserved in most genomes.Gene 48 is similar to genes in other phages by its conserved sequences and length but it is not conserved by its PHAM. GeneMark and RBS scores agree with this start site.

	
	Location Visual Evidence:
	[image: ]
[image: ]
[image: ]

	
	Function:
	DNA primase

	
	Function Rationale:
	PhagesDB showed three hits with e-values of 0 with DNA primase function. 
HHPred also showed a hit with a e-value of 0 with primase activity. 
Phamerator also showed a conserved domain with primase activity.

	
	Function Visual Evidence:
	

	
	Additional Notes: 
	

	57 V.R
	Final Location:
	44353-45063

	
	Autoannotation Location:
	Glimmer: 44314 Genemark: 44353

	
	Location Rationale:
	44353 is the best candidate since this start site is the LORF, is highly conserved within its pham and demonstrates 1:1 alignment with known genes

	
	Location Visual Evidence:
	Stephanie Orchanian: 
Starterator and RBS say 44353. NCBI has multiple 1:1 ratios.
[image: ][image: ]

	
	Function:
	RusA resolvase (endonuclease)

	
	Function Rationale:
	SO
PhagesDB and NCBI agree that this has an unknown function. HHPRED has no evidence. This protein has conserved domains. Phamerator had evidence that this gene product is a endodeozyribonuclease.When running NCBI many organisms show that this gene product is a RusA resolvase. 

	
	Function Visual Evidence:
	[image: ]
[image: ]

	
	Additional Notes: 
	

	58 JM
	Final Location:
	45056-45466 (FWD)

	
	Autoannotation Location:
	45056

	
	Location Rationale:
	Start site mostly conserved and 1:1 NCBI blast hits. Coding potential doesn't extend beyond that start site despite there being earlier sites.

	
	Location Visual Evidence:
	[image: ]
[image: ]
[image: ]
[image: ]
[image: ]
Self:
[image: ]
Smeg:
[image: ]
TB:
[image: ]

	
	Function:
	no known function

	
	Function Rationale:
	Some conservation within its pham, no alignment with proteins of known function, poor HHPRED alignments and overall no evidence for putative function

	
	Function Visual Evidence:
	

	
	Additional Notes: 
	

	59 AS
	Final Location:
	45463-46644 Forward

	
	Autoannotation Location:
	45463-46644 Forward

	
	Location Rationale:
	Glimmer, GeneMark, and Starterator all called 45463. There is good coding potential.

	
	Location Visual Evidence:
	[image: ][image: ]
[image: ]

	
	Function:
	HTH DNA binding domain

	
	Function Rationale:
	

	
	Function Visual Evidence:
	[image: ]
[image: ]

	
	Additional Notes: 
	

	60
	Final Location:
	46654-46887 F

	
	Autoannotation Location:
	46654-46887 forward

	
	Location Rationale:
	Original Glimmer call @bp 46654 has strength 11.21. Starterator, RBS score, and Genemark Coding Potential maps agreed with this call. 

	
	Location Visual Evidence:
	[image: ]
M. tb Coding Potential 
[image: ]
M. smeg Coding Potential 
[image: ]
[image: ]
[image: ]

	
	Function:
	NKF

	
	Function Rationale:
	No evidence aligned to proteins with known functions.

	
	Function Visual Evidence:
	Visual evidence not informative.

	
	Additional Notes: 
	

	61 K.G
	Final Location:
	46884-47156(forward)

	
	Autoannotation Location:
	46884-47281 (forward)

	
	Location Rationale:
	Original Glimmer call @bp 46884 has strength 8.77; GeneMark calls start at 46869
gene 61:(pham 4447 conserved) - synteny is observed, but in all other cluster K phages examined, the genes are much farther downstream (probably due to the fact that LilPharaoh has a much smaller genome when compared to other cluster K phages).


	
	Location Visual Evidence:
	[image: ]
[image: ]
[image: ]

	
	Function:
	No known function 

	
	Function Rationale:
	Phagesdb, NCBI blast, and HHpred provided no clear confirmation was to what this protein is. However, there was a slight conservation and 100% sequence alignment on NCBI blast. 

	
	Function Visual Evidence:
	[image: ]
[image: ]
[image: ]

	
	Additional Notes: 
	

	62 (JG)
	Final Location:
	47281-47781 (forward)

	
	Autoannotation Location:
	47281- 47781 (Forward)
Length: 501 base pairs

	
	Location Rationale:
	It can be seen in the Glimmer output that there is coding potential in this region indicating that there is infact a gene at this location. The syntenny of gp62 is conserved within the same pham. The starterator output of LilPharaoh was not conclusive as there are not many known genes within pham 6779. At this time there is not sufficient evidence to change the auto-annotated start site of gp62.

	
	Location Visual Evidence:
	[image: ][image: ][image: ][image: ][image: ]

	
	Function:
	UNKNOWN FUNCTION

	
	Function Rationale:
	gene 62: 50% sequence similarity with Enkosi, Biglebops, and Amelie but function UNKNOWN in all examined phages with pairwise alignment - PhagesDB blast shows that gp62 has UNKNOWN FUNCTION

	
	Function Visual Evidence:
	[image: ]

	
	Additional Notes: 
	

	63 (H.E.)
	Final Location:
	Start: 47870
Stop: 48046

	
	Autoannotation Location:
	Start: 47870
 Stop: 48046
 Length: 177


	
	Location Rationale:
	Glimmer call @bp 47870 has strength 14.43
Starterator called the same start site, which is conserved across both other phages.
Phamerator revealed that this gene is not conserved across other K1 phage genomes, although it appears similar to other genes but is in a different phamily.
There is coding potential across this whole region, and not coding potential for the next gene to be extended, suggesting that this is a real gene.
A start site at 47921 has a better RBS score, but there is clearly coding potential for the start prior to this one.

	
	Location Visual Evidence:
	[image: ]
[image: ]
[image: ]

	
	Function:
	no known function

	
	Function Rationale:
	There is not enough evidence to make a functional call on this gene.

	
	Function Visual Evidence:
	[image: ]

	
	Additional Notes: 
	

	64
	Final Location:
	48043-48912 forward

	
	Autoannotation Location:
	start: 48043, end: 48912, 870 long

	
	Location Rationale:
	Original Glimmer call @bp 48043 has strength 13.23. Starterator’s suggested start site is 48043, which would keep the original start site in DNA Master and Glimmer the same. However, start site 14 is not conserved in most genomes. Gene 64 is conserved in every genome.
GeneMark and RBS scores agree with this start site.

	
	Location Visual Evidence:
	[image: ]
[image: ]
[image: ]

	
	Function:
	Unknown function

	
	Function Rationale:
	PHamerator shows it's conserved but none of the functions are known. 
PhagesDB showed that there are many hits with e-value's of 0 but the function is unknown for all of them. 
The significant hits on HHPred and CDD also have unknown function. 

	
	Function Visual Evidence:
	

	
	Additional Notes: 
	

	65 V.R
	Final Location:
	48909-49637

	
	Autoannotation Location:
	48909

	
	Location Rationale:
	Although starterator does not agree with 48909, there is high coding potential there. There is also 4bp overlap which could be due to an operon. The RBS score also agrees with this. PhagedDB and NCBI agree that this has an unknown function. 

	
	Location Visual Evidence:
	Stephanie Orchanian: 
HHPRED has no evidence. This protein has conserved domains. Phamerator had evidence that this gene product is a polynucleotide kinase.
[image: ][image: ][image: ]

	
	Function:
	Polynucleotide kinase

	
	Function Rationale:
	PhagedDB and NCBI agree that this has an unknown function. HHPRED has no evidence. This protein has conserved domains. Phamerator had evidence that this gene product is a polynucleotide kinase.

	
	Function Visual Evidence:
	Visual evidence provides no information.

	
	Additional Notes: 
	48909 and 49188 start sites have similar RBS scores, coding potential and NCBI hits 49188 is highly conserved within pham 22527 and thus Starterator evidence suggests that the latter start site is more appropriate

	66 JM
	Final Location:
	49760-50953 - FWD

	
	Autoannotation Location:
	49760

	
	Location Rationale:
	All evidence agreed with Glimmer and GeneMark start sites

	
	Location Visual Evidence:
	[image: ]
[image: ]
[image: ]
[image: ]
[image: ]
(Lilpharaoh on Amelie track (5))
Self:
[image: ]
Smeg:
[image: ]
TB:
[image: ]

	
	Function:
	RctB RNA ligase

	
	Function Rationale:
	Extremely good alignment with RctB RNA ligases in PhagesDB BLAST and NCBI BLAST as well as HHPRED alignment with the same protein. 

	
	Function Visual Evidence:
	

	
	Additional Notes: 
	

	67 AS
	Final Location:
	50950-51600 Forward

	
	Autoannotation Location:
	50956-51600 Forward

	
	Location Rationale:
	Glimmer suggested a start of 5956 and GeneMark suggested 50950. There is better 1:1 allignment on NCBI BlastX.

	
	Location Visual Evidence:
	[image: ][image: ][image: ]
[image: ]

	
	Function:
	NKF

	
	Function Rationale:
	No known function of blast hits and no CDD entries or hhpred results of significance

	
	Function Visual Evidence:
	[image: ][image: ]

	
	Additional Notes: 
	

	68
	Final Location:
	51593-52153 F

	
	Autoannotation Location:
	51593-52153 Forward

	
	Location Rationale:
	Original Glimmer call @bp 51593 has strength 12.63. Starterator, RBS score and GeneMark all show conserved start sites as well as coding potential. 

	
	Location Visual Evidence:
	[image: ]
M.  tb Coding Potential
[image: ]
M. Smeg Coding Potential 
[image: ]
[image: ]
[image: ]

	
	Function:
	NKF

	
	Function Rationale:
	No evidence showed alignment with proteins of known function.

	
	Function Visual Evidence:
	Visual evidence was not informative.

	
	Additional Notes: 
	

	69 K.G.
	Final Location:
	52146-52304

	
	Autoannotation Location:
	52146-52537 (159)

	
	Location Rationale:
	Original Glimmer call @bp 52146 has strength 13.68
gene 69:(pham 4754 NOT conserved) - synteny is observed between LilPharaoh and Emerson, but in all other cluster K phages examined a protein belonging to this pham is absent. The gene is much farther downstream (probably due to the fact that LilPharaoh has a much smaller genome when compared to other cluster K phages).


	
	Location Visual Evidence:
	[image: ]
[image: ]
[image: ]

	

	Function:
	No known function 

	
	Function Rationale:
	NCBI blast verified presence of the gene, however with phagesdb and HHpred there was nothing that could confirm the function of the gene. 

	
	Function Visual Evidence:
	[image: ]
[image: ]
[image: ]
[image: ]

	
	Additional Notes: 
	

	70 (JG)
	Final Location:
	52537-53082 (Forward)

	
	Autoannotation Location:
	52537- 53082 (Forward)
Length: 546 base pairs

	
	Location Rationale:
	The Glimmer output shows that there is coding potential in this region indicating that there is a real gene in this location. In the phamerator output of cluster K1 phages, it can be seen that syntenny is conserved within the pham. From the starterator output it can be seen that the start site is also conserved (green track). The auto annotated start site also has the highest z-value and is the same start site called by starterator.

	
	Location Visual Evidence:
	[image: ][image: ][image: ][image: ][image: ][image: ]

	
	Function:
	UNKNOWN FUNCTION

	
	Function Rationale:
	gene 70: 50% sequence similarity with Enkosi, Biglebops, and Amelie but function UNKNOWN in all examined phages with pairwise alignment - PhagesDB blast shows that gp70 has UNKNOWN FUNCTION

	
	Function Visual Evidence:
	[image: ]

	
	Additional Notes: 
	

	71 (H.E.)
	Final Location:
	Start: 53190
Stop: 53390

	
	Autoannotation Location:
	Start: 53190
 Stop: 53390
 Length: 201

	
	Location Rationale:
	Glimmer call @bp 53190 has strength 13.98
Starterator called the same start site that is highly conserved across genomes.
Phamerator showed that this gene is conserved in the genome, but not in the exact location.
GeneMark shows that there is coding potential across the whole genome.
This gene does not have the best RBS score, but there is not coding potential for the earlier starts.

	
	Location Visual Evidence:
	[image: ]
[image: ]
[image: ]

	
	Function:
	NKF

	
	Function Rationale:
	There is not enough evidence to make an accurate functional call

	
	Function Visual Evidence:
	[image: ]

	
	Additional Notes: 
	

	72 S.O.
F: H.E.
	Final Location:
	start: 53513, end: 53728, 216 long

	
	Autoannotation Location:
	start: 53513, end: 53728, 216 long

	
	Location Rationale:
	Original Glimmer call @bp 53513 has strength 13.23. Starterator’s suggested start site is 53513, which would keep the original start site in DNA Master and Glimmer the same. Start site 19 is conserved in most genomes. Gene 72 is conserved in every genome. GeneMark and RBS scores agree with this start site.

	
	Location Visual Evidence:
	[image: ]
[image: ]
[image: ]

	
	Function:
	Unknown function

	
	Function Rationale:
	Phamerator, NCBI, PhagesDB, HHPred, and CDD all suggest that the function is unknown.

	
	Function Visual Evidence:
	

	
	Additional Notes: 
	

	73 V.R
	Final Location:
	53968-54387

	
	Autoannotation Location:
	53968

	
	Location Rationale:
	53968 is the finalized start site since it produces the LORF, it is highly conserved within the its pham and aligns with known genes from other phages

	
	Location Visual Evidence:
	Stephanie Orchanian
 I agree with this start site. 
[image: ][image: ]

	
	Function:
	Unknown function

	
	Function Rationale:
	SO
PhagedDB and NCBI agree that the function is unknown. HHPRED has no evidence. Phamerator has no evidence as to what this gene product is.

	
	Function Visual Evidence:
	Visual evidence provides no information.

	
	Additional Notes: 
	

	74 JM
	Final Location:
	54497-55198 FWD

	
	Autoannotation Location:
	54497

	
	Location Rationale:
	All evidence agreed with Glimmer and GeneMark start sites

	
	Location Visual Evidence:
	[image: ]
[image: ]
[image: ]
[image: ]
[image: ]
Self:
[image: ]
Smeg:
[image: ]
TB:
[image: ]

	
	Function:
	DNA binding domain

	
	Function Rationale:
	 HHPRED data and PhagesDB alignment suggest that gp74 has a DNA binding domain

	
	Function Visual Evidence:
	

	
	Additional Notes: 
	

	75 AS
	Final Location:
	55582-55800 Forward

	
	Autoannotation Location:
	55582-55800 Forward

	
	Location Rationale:
	Glimmer and GeneMark agreed.
Reasonable RBS and 2nd longest ORF.
Demonstrated good coding potential.

	
	Location Visual Evidence:
	[image: ][image: ][image: ]MSmeg
[image: ]

	
	Function:
	NKF

	
	Function Rationale:
	No known function of blast hits and no CDD entries or hhpred results of significance

	
	Function Visual Evidence:
	[image: ]
[image: ]

	
	Additional Notes: 
	

	76
	Final Location:
	55802-56107 F

	
	Autoannotation Location:
	55802-56107


	
	Location Rationale:
	Glimmer and Genemark originally gave start sites of 55802. Looking at starterator, there wasn't a lot of conservation of this start site, however GeneMark showed the most coding potential for the Glimmer and Genemark called sites. 

	
	Location Visual Evidence:
	[image: ]
M. Tb Coding Potential 
[image: ]
M. smeg Coding Potential


	
	Function:
	HNH endonuclease

	
	Function Rationale:
	PhagesDB Blast suggested HNH endonuclease.

	
	Function Visual Evidence:
	Visual evidence was not informative.

	
	Additional Notes: 
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Suggested Starts:

LilPharaoh_Draft_14, (4, 9777)
Gene Information:

Gene: LilPharaoh_Draft_14 Start: 9777, Stop: 10388

Candidate Starts for LilPharaoh_Draft_14:

[(4, 9778), (9, 9799), (11, 9820), (20, 9943), (21, 9958), (24, 9997), (25, 10054), (26,
10069), (29, 10114), (32, 10153), (33, 10159), (38, 10198), (39, 10210), (46, 10282),
(47, 10297), (48, 10321), (51, 10351)]
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>LilPharach_Draft_14, function unknown, 203
Length = 203

Score = 403 bits (1035), Expect = e-113
Tdentities = 203/203 (100%), Positives = 203/203 (100%)

HADEPTSYLGDASKYF AASPSDLE TYGGLHF APFGTPLPEDYDEPLDDAFKNLGFYSADG 60
HADEPTSYL GDASKYF A4SPSDLE TYGGL WF APFGTPL PEDYDEPL DDAFKNLGFYSADG
HADEPTSYLGDASKYF A4SPSDLE TYGGLF APFGTPL PEDYDEPLDDAFKNLGFYSADG 60

VTIKIDSQTTPTEVHGGEE IGAL ROKF STEYSHSLFQVL SPEVARTFGPGHYSTARATE 120
VTIKIDSQTTPIEVHGGEE IGAL ROKF SIEYSHSLFQVL SPEVNAALF GPGNYSTAAATE
VTIKIDSQTTPTEVHGGEE IGAL ROKF STEYSHSL FQVL SPEVNAATFGPGNYSTARATE 120

121 AHGARHKVL INSKLPKRCSL YL DSYYEDKITRQVAQLAQL SGL ADIKL VHNAPHAFEPTF 180
AHGARMKVL THSKL PKRCSL YL DSYYEDKTTRQVAQTAQL SGL ADTKL YHNAPHAFEPTF
121 AHGARHKYL THSKLPKRCSL YL DSYYEDKITRQVAQLAQL SGL ADIKL VHNAPHAFEPTF 180

181 KVLKGTOGHHVYQYSDDGQKIGY 203
KVLKGTDGHHYYQYSDDGQKTGY
181 KVLKSTDGHHVYQYSDDGQKTGY 203

>Enkosi_14, Major Tail, 203
Length = 203

Score = 403 bits (1035), Expect = e-113
Tdentities = 203/203 (100%), Positives = 203/203 (100%)

1 HADEPTSYLGDASKVFAASPSDLETYGGLHF APFGTPLPEDYDEPLDDAFKNLGFYSADG 60
HADEPTSYL GDASKYF A4SPSDLE TYGGL WF APFGTPL PEDYDEPL DDAFKNLGFYSADG
1 HADEPTSYLGDASKVF A4SPSDLETYGGLHF APFGTPLPEDYDEPLDDAFKNLGFYSADG 60

61 VTIKIDSQTTPIEVHGGEEIGALRDKF SIEVSHSLFQUL SPEVNARIFGPGNYSTARATE 120
VTIKIDSQTTPIEVHGGEE IGAL ROKF SIEYSHSLFQVL SPEVNAALF GPGNYSTAAATE
61 VTIKIDSQTTPIEVHGGEE IGALRDKF SIEYSHSLFQUL SPEVAATFGPGNYSTARATE 120

121 AHGARHKVL INSKLPKRCSL YL DSYYEDKITRQVAQLAQL SGL ADIKL VHNAPHAFEPTF 180
AHGARMKVL THSKL PKRCSL YL DSYYEDKTTRQVAQTAQL SGL ADTKL YHNAPHAFEPTF
121 AHGARHKYL THSKLPKRCSL YL DSYYEDKITRQVAQLAQL SGL ADIKL VHNAPHAFEPTF 180

181 KVLKGTOGHHVYQYSDDGQKIGY 203
KVLKGTDGHHYYQYSDDGQKTGY
181 KVLKSTDGHHVYQYSDDGQKTGY 203
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Distribution of 100 Blast Hits on the Query Sequence

Mouse-overto show define and scores. Clickto show alignments
Color Key for Alignnent. Scores
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Sequences producing significant alignments: (bits) value

LilPharaoh_Draft_14, function unknown, 203 403 e-113
Enkosi_14, Major Tail, 203 403 e-113
Biglebops_Draft_14, function unknown, 203 403 e-113
Amelie_14, major tail protein, 203 403 e-113
Tachez_Draft_19, function unknown, 284 370 e-le@3
SirPhilip_Draft_17, function unknown, 203 363 e-l@3
Anaya_19, function unknown, 203 363 e-le2
Urkel 18, major tail protein, 284 368 e-le2
Slimphazie Draft_19, function unknown, 204 368 e-le2
SamuellPlagson_18, major tail protein, 204 368  e-102
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Suggested Starts:

LilPharaoh_Draft_15, [(5, 10505), (16, 10781)]

Gene Information:

Gene: LilPharaoh_Draft_15 Start: 10504, Stop: 10920
Candidate Starts for LilPharaoh_Draft_ 15;

[(5, 10505), (16, 10781)]
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image112.png
Suggested Starts:

iPharaoh Dral_16, (66, 10578), (50, 1104), (85, 1155), (10, 1230), (116,
Gene Information:

Gene: LilPharaoh Draft 16 Start: 10977, Stop: 11327
Candidate Starts for LilPharaoh_Draft_16:

(68, 10978), (90, 11104), (85, 17155), (110, 11230), (116, 11266))
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Suggested Starts:

LilPharach_Draft_19, (18, 16697)

Gene Information:

‘Gene: LiPharaoh_Draft_19 Start: 16697, Stop: 18463

Candidate Starts for LilPharaoh_Draft_19:

(18, 16698). (21, 16704), (28, 16728).(60, 16854), (62, 16869), (65, 16887), (74,
16950), (93, 17085). (94, 17091), (119, 17199), (120, 17208), (142, 17313). (159,
17382). (161, 17388). (167, 17424), (170, 17436), (182, 17499), (207, 17601), (211,
17619). (217, 17661). (218 17664). (238, 17769). (247, 17841). (263. 17949) (265,
1795), (273, 18000). (282, 18054). (288, 18075). (300, 18150). (307, 18201). (322,

18300). (325, 18315), (331, 18351), (338, 18396). (346, 18435), (347, 18438), (350,
18456)]
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Distribution of 100 Blast Hits on the Query Sequence
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Suggested Starts:

LilPharaoh_Draft_20, (3, 18463)

Gene Information:

Gene: LilPharaoh_Draft_20 Start: 18463, Stop: 18939

Candidate Starts for LilPharaoh_Draft_20:

[(1, 18419), (3, 18464), (5, 18470), (7, 18488), (8, 18497), (11, 18539), (18, 18599),
(21, 18617), (26, 18671), (28, 18689), (30, 18731)]
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Suggested Starts:

LilPharaoh_Draft_22, (18, 20111)

Gene Information:

Gene: LilPharaoh_Draft_22 Start: 20111, Stop: 20413
Candidate Starts for LilPharaoh_Draft_22:

[(18,20112), (25, 20220), (26, 20226), (28, 20256), (41, 20376)]
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>LilPharaoh_Draft_22, function unknown, 100
Length = 100

Score = 213 bits (542), Expect = de-56
Tdentities = 100/100 (100%), Positives = 100/100 (100%)

Query: 1 MPYTKSYRTIIPLEPGGDLELLRULTRESFENTARNKGL TITEYHEREYPHLOLPPRARE 60
HPYTKSYRTIIPLEPGGDLELLRHL TRESFENTAANHGL TITEYNEREVPHL DL PPRAAE
Sbjct: 1 HPYTKSYRTLIPLEPGGDLELLRHLTRESFENTAANHGL TITEYNEREVPHLDLPPRAAE 60

Query: 61  HLPLRADEYTHHEF SAYATLPQE TYDHLHAE SANRKAGGK 100
HLPLRADEYTHHEF SAVATL PQE TYDML HAE SANRKAGGK
Sbjct: 61 HLPLRADEYTHHEFSAVATLPQETVDNL HAE SANRKAGGK 100

>Enkosi_22, Minor tail, 100
Length = 100

Score = 213 bits (542), Expect = de-56
Tdentities = 100/100 (100%), Positives = 100/100 (100%)

Query: 1 MPYTKSYRTIIPLEPGGDLELLRULTRESFENTARNKGL TITEYHEREYPHLOLPPRARE 60
HPYTKSYRTIIPLEPGGDLELLRHL TRESFENTAANHGL TITEYNEREVPHL DL PPRAAE
Sbjct: 1 HPYTKSYRTLIPLEPGGDLELLRHLTRESFENTAANHGL TITEYNEREVPHLDLPPRAAE 60

Query: 61  HLPLRADEYTHHEF SAYATLPQE TYDHLHAE SANRKAGGK 100
HLPLRADEYTHHEF SAVATL PQE TYDML HAE SANRKAGGK
Sbjct: 61 HLPLRADEYTHHEFSAVATLPQETVDNL HAE SANRKAGGK 100

>Biglebops_Draft_22, function unknown, 100
Lengtn = 100

Score = 213 bits (542), Expect = de-56
Tdentities = 100/100 (100%), Positives = 100/100 (100%)

Query: 1 MPYTKSYRTIIPLEPGGDLELLRULTRESFENTARNKGL TITEYHEREYPHLOLPPRARE 60
HPYTKSYRTIIPLEPGGDLELLRHL TRESFENTAANHGL TITEYNEREVPHL DL PPRAAE
Sbjct: 1 HPYTKSYRTLIPLEPGGDLELLRHLTRESFENTAANHGL TITEYNEREVPHLDLPPRAAE 60

Query: 61  HLPLRADEYTHHEF SAYATLPQE TYDHLHAE SANRKAGGK 100
HLPLRADEYTHHEF SAVATL PQE TYDML HAE SANRKAGGK
Sbjct: 61 HLPLRADEYTHHEFSAVATLPQETVDNL HAE SANRKAGGK 100

>anelie_22, minor tail protein, 100
Length = o0

Score = 213 bits (542), Expect = de-56
Identities = 108/100 (120%), Positives = 120/100 (100%)
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Query:
(102 letters)

Distribution of 100 Blast Hits on the Query Sequence

Mouse-overto show define and scores. Clickto show alignments
Color Key for Alignnent. Scores

Score  E
Sequences producing significant alignments: (bits) Value

LilPharaoh_Draft_22, function unknown, 100 213 se-s8
Enkosi_22, Minor tail, 100 213 5e-s8
Biglebops_Draft_22, Function unknown, 100 213 5e-s8
#nelie_22, ninor tail protein, 100 215 se-ss
Peanan_Draft_26, function unknown, 100 178 le-ds
Niklas_Draft 26, function unknown, 100 178 le-ds
validus 26, Function unknown, 102 12 le-a3
Yunke111_Draft_27, Function unknown, 102 165 le-al
Efra2_Draft_2s, function unknown, 102 162 ge-a1
Guanicals_Draft_27, Function unknown, 102 162 1le-d0
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Suggested Starts:

LilPharaoh_Draft_23, (1, 20414)

Gene Information:

Gene: LilPharaoh_Draft_23 Start: 20414, Stop: 22900

Candidate Starts for LilPharaoh_Draft_23:

[(1, 20415), (3, 20463), (12, 20643), (13, 20646), (17, 20709), (19, 20721), (28,
20853), (30, 20892), (34, 20949), (35, 20973), (36, 20985), (40, 21033), (41, 21036),
(42, 21069), (47, 21108), (51, 21141), (52, 21153), (53, 21162), (54, 21168), (57,
21234), (58, 21249), (62, 21360), (64, 21393), (71, 21477), (73, 21492), (77, 21552),
(84, 21621), (90, 21741), (93, 21834), (97, 21948), (107, 22026), (109, 22032), (111,
22056), (114, 22119), (115, 22122), (116, 22134), (120, 22200), (121, 22206), (125,
22248), (126, 22269), (127, 22278), (128, 22311), (129, 22329), (133, 22398), (145,
22497), (146, 22503), (148, 22521), (149, 22575), (151, 22590), (153, 22617), (160,
22674)]
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Amelie

Protein Number

23

Function

minor tail protein

Sequence Length

828

1696
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‘Suggested Starts:

LilPharaoh_Draft_24, (29, 22900)
Gene Information:

Gene: LilPharaoh_Draft_24 Start: 23086, Stop: 23907
Candidate Starts for LilPharaoh_Draft_2

[(21, 22850), (22, 22862), (29, 27901), 135, 22961), (46, 23033), (58, 23087), (60,
23108), (86, 23237), (96, 23282), (97, 23285), (110, 23342), (112, 23345), (119,
23390), (125, 23426), (133, 23522), (135, 23534), (144, 23654), (157, 23786)]
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scafRav 50 |[conomic [spacer [Final [Sequence of the Region [scarc[scarc [omr
#_|score |z value [pisvance[scors [Upstream of che starc |Codon|Posivion [Lengeh
T aaz z.asa 5 3.917  ACACAACTGAATAGGAGACMAC ATG 23944 375
2 l-e.0ss 1om a0 ~6.750 | TGATGCTTTCAAGCTCGCCGTC (616 (23980 339
3 -azss 131z 10 -4.994 | COCCATCCCGCAGCAGGOCOCC TTG 24007 312
s aevs le2s 10 -5.570 | CAACGACCGCAAGGCCCGAATC BTG 24145 174
s cassz 1736 -5.307 | GGCGACCCTCAACGGCGACGGC BTG 24274 45
6 -s.oz 1sso a2 -5.857 | CAACGGCGACCGCGTGATCGAC GTG 24263 36
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Mycobacterium phage Enkosi, complete genome

‘Sequence 10: KI281789 1 Length: 59052 Humber of Matches: 1

Range

Gaps Strand

Identities

Expect
00

Score

Plus/Plus

0/375(0%)

375/375(100%)
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Query 1
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Name

LilPharaoh_Draft

Enkosi.

Biglebops_Draft

Protein Number

26

26

26

Function

function unknown

Lysin A

function unknown

Sequence Length

545

545

545

Score

1126

1126

1126

e-value
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Evidence , Accession

YP_009211111

YP_009201662

A0Q28958

Region

Yes

Yes

No

Creation

Date

2016-01-05

2016-01-05

2016-09-21

Description

Mycobacterium
phage Enkosi

Mycobacterium
phage
©Omnicron

Mycobacterium
phage
‘Waterfoul

%
Identity
100

73.9852

73.1618

%
Aligned

100

81.7343

82.7206

%
Coverage

99.8165
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99.8165

Positives

545

443
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Target
From

Target
To
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Query
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image180.png
Suggested Starts:

KiPtaraon Orat 27, 115, 25877, (22,28931), (23, 25950) (27, 25879), (36,
26024), (38, 26060), (44, 26120), (45, 26126), (48, 26156). (56, 26204), (61, 26246).
71, 26312) {75 20348). (63, 20447). 85, 26474), (89, 2045, (91, 26301). (o,
26540 (9. 26852, (67, 26838, (10, 28862, (103, 26008), (113, Z6717). (14,
Gene Information

Gene: LilPharaoh_Draft 27 Start: 25978, Stop: 26736

Candidate Starts for LilPharaoh_Draft_27:

(15, 26877). (22, 25931), (23, 25952).127, 25979), (36, 26024), (38, 26060), (44
6120) (45, 26128), (48, 26156) (6B, 26204, (61, 26248), (71, 2312) (15, 26348,
(83,26447), (85, 26474). (89, (91,26501). {94, 26540). (96, 36552). (97,
26558), (101, 26582), (104, 26606), (113, 26717), (114, 26726)]





image181.png
uuuuuu

uuuuuu

uuuuuu




image182.png
Distribution of 100 Blast Hits on the Query Sequence

Mouse-overto show define and scores. Clickto show alignments
Color Key for Alignnent Scores

a0 40-50

B

50 100 15 200 250
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Raw S0 [Genomic [Spacer [Final |[Ssquence of the Region [Stare[seare RF
Score |2 Value [Distance[score  [Upstream of the start [codon[Position [Lengeh

1
1 -6.512 0.810 14 -7.608  AGCCTCGCTGACCTCATCOGCA TTC 26528 678
z |-2.471 |2.857 |10 -3.429  ATGGCGGCGTGAGGGGACGGA |ATC (26747 (459
3 -6.273 0.328 15 -7.434  ATCGGCCCCGACARTCGTCGGC  ATC 26777 429
4 -6.507 0.813 = -7.632 COCGACARTCGICGECATGITA GTC 26783 423
s -3.037 2.571 & -4.162 GITAGTGCAGATCTGGGETGTT GTC 26801 405
& -2.512 z.836 16 -3.734  CTGGCAGCATCTGCGCCTCCAG  GTC 26861 345
7 -6.832 0.618 13 -7.963  GCACATICTGICGOCCTACGOC GTC 26885 321
s -5.848 1.146 S -7.246 GICGCCCTACGCCGIGACGGCE  ATC 26834 312
s -5.020 1.866 7 -6.242  CCCCTACCOCGTGACGGCCATG  GTC 26837 309
10 -3.043 z.568 S -4.441  GACGGCGATGGTGGCGTGGAAT GTG 26309 297
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image187.png
LilPharaoh_Draft_28, (17, 26747)

Gene Information:

Gene: LilPharaoh_Draft_28 Start: 26747, Stop: 27205

Candidate Starts for LilPharaoh_Draft_28:

1(9, 26529), (17, 26748), (21, 26778), (23, 26784), (25, 26802), (34, 26862), (37,
26886), (38, 26895), (39, 26898), (40, 26910), (43, 26949), (44, 26958), (45, 26961),
(50, 27012), (53, 27033), (56, 27048), (62, 27090), (65, 27102)]
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‘Suggested Starts:

Pharaon_ Draf 3, (13, 636)
Gene Inormation

£
(. 628), (13, 637), (22, 679). (23, 688). (25, 703), (28, 757), (30, 784)]
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image197.png
Suggested Starts:

LilPharaoh_Draft_30, (4, 27546)

Gene Information:

Gene: LilPharaoh_Draft_30 Start: 27546, Stop: 27797
Candidate Starts for LilPharaoh_Draft_. 30:

[(4, 27547), (7, 27604)]
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127788

scafRav 50 |[cenomic [spacer [Final [sequence of the Region [scarc[scarc [omr
#_|score |z value [pisvance[scors [Upstream of the start [Codon|Posivion [Lengeh
[ =766 zus0  |n i.523 | TGACGCTCGACGGGGCGATCGA |ATG (27546 252
:s.zss  1.413 10 _5.930  CGCGCCGTCGACCGAGTGCGCC GTG 27603 185




image199.png
>LilPharach_Draft_30, function unknoun, 83
Length = 83

Score = 177 bits (448), Expect = de-d5
Tdentities = 83/83 (100%), Positives = 83/83 (100%)

Query: 1 HSLAERLGDPQPAPSTECAYCRALDQARDEDRARF TEWL ASGGSLTALHRACATOPDNPL 60
HSL AERL GDPQPAPSTE CAVCRNL DQAADEDRAAF TEWL ASGGSL TALHRACATOPONPL
Sbjct: 1 HSLAERLGDPQPAPSTECAYCRNLDQAADEDRAAF TENL ASGGSL TALNRACATOPDNPL 60

Query: 61 TIKRPRFSELINDHHRGGARVAY 53
TIKRPRF SEL TNDHHRGGARVAY
Sbict: 61 TIKRPRFSELINDHHRGGARVAY 83

>Enkosi_30, function unknown, 83
Length = 83

Score = 177 bits (448), Expect = de-d5
Tdentities = 83/83 (100%), Positives = 83/83 (100%)

Query: 1 HSLAERLGDPQPAPSTECAYCRALDQARDEDRARF TEWL ASGGSLTALHRACATOPDNPL 60
HSL AERL GDPQPAPSTE CAVCRNL DQAADEDRAAF TEWL ASGGSL TALHRACATOPONPL
Sbjct: 1 HSLAERLGDPQPAPSTECAYCRNLDQAADEDRAAF TENL ASGGSL TALNRACATOPDNPL 60

Query: 61 TIKRPRFSELINDHHRGGARVAY 53
TIKRPRF SEL TNDHHRGGARVAY
Sbict: 61 TIKRPRFSELINDHHRGGARVAY 83

>Biglebops_Draft_30, function unknown, 83
Lengtn = 83

Score = 177 bits (448), Expect = de-d5
Tdentities = 83/83 (100%), Positives = 83/83 (100%)

Query: 1 HSLAERLGDPQPAPSTECAYCRALDQARDEDRARF TEWL ASGGSLTALHRACATOPDNPL 60
HSL AERL GDPQPAPSTE CAVCRNL DQAADEDRAAF TEWL ASGGSL TALHRACATOPONPL
Sbjct: 1 HSLAERLGDPQPAPSTECAYCRNLDQAADEDRAAF TENL ASGGSL TALNRACATOPDNPL 60

Query: 61 TIKRPRFSELINDHHRGGARVAY 53
TIKRPRF SEL TNDHHRGGARVAY
Sbict: 61 TIKRPRFSELINDHHRGGARVAY 83

>anelie_30, function unknown, 83
Length = 83

Score = 177 bits (448), Expect = d4e-d5
Identities = 83/83 (100%), Positives = 53/83 (100%)




image200.png
Query=
(84 letters)

Distribution of 100 Blast Hits on the Query Sequence

Mouse-overto show define and scores. Clickto show alignments
Color Key for Alignnent. Scores

a0 a0-50
L . —
o 50
Score €
Sequences producing significant alignnents: (bits) value
Li1Pharach_Draft_30, function unknown, 83 177 4e-ds
Enkosi_30, function unknoun, 83 17 4e-ds
Biglebops Draft_30, function unknown, 53 17 4e-ds
Anelie_30, function unknown, 53 177 4e-ds
Peanan_Draft_34, function unknown, 53 150 4e-40
Niklas_Draft_34, function unknown, 53 150 4e-d0
Validus_34, Function unknown, 83 153 6e-d0
Bellad6 Draft_34, function unknown, 53 155 le-3
Tachez_braft_35, function unknown, 53 157 3e-3
Slinphazie_Draft_35, function unknown, 83 157 3e-39
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image202.png
Suggested Starts:

LilPharaoh_Draft_31, (9, 27784)

Gene Information:

Gene: LilPharaoh_Draft_31 Start: 27784, Stop: 28920

Candidate Starts for LilPharaoh_Draft_: 31;

[(9, 27785), (14, 27827), (17, 27872), (20, 27929), (26, 27974), (38, 28061), (44,
28118), (52, 28220), (61, 28286), (64, 28298), (66, 28322), (67, 28325), (75, 28400),
(81, 28427), (83, 28439), (86, 28454), (92, 28535), (93, 28547), (97, 28583), (99,
28613), (100, 28619), (102, 28637), (104, 28646), (105, 28649), (113, 28736), (116,
28769), (117, 28775), (121, 28796), (131, 28898), (134, 28916)]
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Accession  Region

YP_009211116  Yes

YP_009002685  Yes

YP_008202667 Yes

Description

Mycobacterium
phage Enkosi

Mycobacterium
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Mycobacterium
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%
Identity
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Suggested Starts:

LilPharaoh_Draft_32, (15, 29116)

Gene Information:

Gene: LiPharaoh_Dratt_32 Start; 29116, Stop: 29529

Candidate Starts for LilPharaoh_Draft_3:

[(15, 29117), (17, 29132), (20, 29171), (zs 29231), (34, 20321), (44, 29426), (49,
20459), (50, 29465), (53, 29498)]
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DNA binding domain protein [Mycobacterium phage HedwigODU]
Sequence ID: AOG29094.1 Length: 143 Humber of Matches: 1

Range 1: 1to 138 GenPept Graphics

Score Expect Method Identites  Positives Gaps
176 bits(446) 2e-54 Compositional matrix adjust. 96/138(70%) 108/138(78%) 1/138(0%)

Query 1 MHAHTMIVRRLSDOEAAEMARGLTYSIAGRRRTIPARKVERYESHYEQIGREYASPEDEN 60
M HTVRALS+OEAA ARG VS G RRTIPAA ¥ RYE W I Er +t+ H
Sbict 1 HSTOVHTVRKLSEQEAAAHARGKLVSVGGARRTIPAANVPRYEEQUAATEAENPGADEAH 60

Query 61  RRRAAIEAVGRFLCDE -DAVEKIGEEL AEAREQYEARSARARAVYLLAVEDGASELGLAY 113
RRAATEAVGR+LCDE D E TGEELAEAvEQVEAA++AAR VY LAVED ASEL LsQ
Sbict 61  IRRAATEAVGRYLCDEADLPETIGEEL AEAKEQVEAATSARRHVRL AVEDNASELSLAQ 120

Query 120 RLGINRLTVRKYRGKKDR 137
RYGINRLTVRKYRGK DR
Sbict 121 RMSINRLTVRKYRGKVOR 138
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scafRav 50 |[conomic [spacer [Final [Sequence of the Region [Scarc[scarc [omr
#_|score |z value [pisvance[scors [Upstream of che starc |Codon|Posivion [Lengeh
T z.zel 2526 16 4.077  ACTACAGGCGCAAGMAGGATCG GTG 29526 156
2 e.amr zene a2 3.212 |GOGGCAAGAAGGATCGGTGAGC |GTG 29532 150
3 |-s.443 |1.335 |10 6.138  CCOGCGGCGTGAGOGTGAGCGE TTG 29595 87





image211.png




image212.png
Pham 1580





image213.png
Mycobacterium phage Enkosi, complete genome

Sequence ID: KT281789.1 Length: 53052 Humber of Matches: 1

9526 to 20681 Genpank Graghics

Range

Strand

Gaps

Tdentities

Expect

Score

Plus/Plus

0/156(0%)

156/156(100%)

1674

289 bits(156)
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Evidence - Name Protein Number Function Sequence Length Score e-value

LilPharaoh_Draft 34 function unknown 229 478 0
Enkosi. 34 function unknown 229 478 0

Biglebops_Draft 34 function unknown 229 478 0
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YP_009211119

YP_009016453

YP_009212837

Region
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Creation
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2016-01-05

2014-03-11
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phage Enkosi
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100
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84.6491
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100
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Distribution of 100 Blast Hits on the Query Sequence

Mouse-overto show define and scores. Clickto show alignments
Color Key for Alignnent. Scores

a0 050
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StalRaw SD |[Gemomic [Spacer |Fimal |Sequence of the Region [start|starc [omF

# |Score |2 Value |Distance[Score |Upstream of the Start |Codon|Position [Lengeh

1 3.8z 2.137 6 -5.193  ACCCCGCTGCGCGAGCAGAGAG GTG 31625 1446
-3.345 2.110 |16 -5.167 |CAGAGAGGTGTTCCCGGCACCC |GTG (31640 1431
-4.488  1.835 7 -5.710  TCGGCGGCGTTCCCAGCAARGG GTG 31733 1338
-5.21s 1.467 8 -6.340  GGTGCRATCGCGCAGTGAGTGT GTG 31754 1317
-5.077 1.537 5 -6.475  RAATCOCTGTTTTCOCAGSTCA GTG 31847 1224
-6.593 0.763 12 -7.633  CAAATCACTACGATCAGCCACT ATG 31876 1085
-5.236  1.457 18 -6.634  AGACGGCACCACCTACACACAG GTG 32027 1044
-s.1%  1.477 13 -6.266  CCAGGCCOTCGAGTTCAAGCGS ATG 32102 969

s -4.107 z.028 10 -5.066  CGGCGCCGCCAAGGCGCTGOAR | GTG 92138 933

10 -4.462 1.843 10 -5.421  GACCGOCGTCGAGARGTCGACC |ATG 32234 837

11 -s.087 1.532 5 -6.485  GACCATGTACGACTACCGCAAG ATG 32252 819

1z -z.624 2.780 13 -3.695  GGTCGAGRAGGACATTGOGCCA GTG 32276 735

13 -3.078 z.850 10 -4.037  GCTCACGOCCGAGGACGTCGCA | ATG 32324 747

14 -3.078 2.550 16 -4.300  GGCCGAGGACGTCGCAATGTGG GTG 32330 741
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image233.png
LilPharaoh_Draft_36, (36, 31976)

Gene Information:

Gene: LilPharaoh_Draft_36 Start: 31640, Stop: 33070

Candidate Starts for LilPharaoh_Draft_36:

[(18, 31626), (19, 31641), (23, 31734), (26, 31755), (32, 31848), (36, 31977), (39,
32028), (45, 32103), (50, 32139), (57, 32235), (58, 32253), (59, 32277), (62, 32325),
(63, 32331), (73, 32463), (76, 32496), (80, 32541), (93, 32649), (102, 32754), (109,
32814), (117, 32889), (125, 32997), (129, 33033)]
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Pham 5639 Report

- Track 1:TM4 41
- Track 2 LilPharaoh_Draft_38

Suggested Starts:

LilPharaoh_Draft_38, [(2, 34295), (3, 34256), (6, 34160)]
Gene Information

Gene: LilPharaoh_Draft 38 Start: 34255, Stop: 34097
Candidate Staris for LilPharaoh Draft_3é:

2. 34295), (3, 34256), (6, 34160)]
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stafRav 5D [Genomic [spacer [Final [sequence of the Region [starc[scare  [ome
#_|score |z value [pisvance[scors [Upstream of che starc |Codon|Posivion [Lengeh
T 0952 s 6.988 | GCCAATCCGACCAGTTCGGCCC ATG 34294 198
B 2497 |13 i.182 |CAGGCACCAGCGAGACCACCAG |ATG (34255 159
5 1624 13 5.920 |CCAGATTCTAGAAGCGTTACAG |ATG |34169 |63
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>LilPharach_Draft_38, function unknown, 52
Length = 52

Score = 105 bits (262), Expect = 1e-23
Tdentities = 52/52 (10%), Positives = 52/52 (100%)

Juery: 14 HPDHDDADRLARYLGYKLARPLKLREILEALQUSKTRRHSAVYLRFPLTPLS 65
HPDHDDADRL AAYLGYKL ARPL KL RE LL EALQHSKTRRHSAVYL RFPLTPLS
Sbict: 1 HPDHDDADRLARYLGYKLARPLKLREILEALQHSKTRRHSAVYLRFPLTPLS 52

>Biglebops_Draft_38, function unknown, 132
Lengtn = 132

Score = 76.6 bits (187), Expect = 7e-15
Tdentities = 37/37 (100%), Positives = 37/37 (100%)

Juery: 14 HPDHDDADRLARYLGYKLARPLKLREILEALQHSKTR 50
HPDHDDADRL AAYLGYKL ARPLKLRE IL EALQHSKTR.
Sbict: 1 HPDHDDADRLAAYLGYKLARPLKLREILEALQHSKTR 37

anelie 38, immunity repressor, 132
Length = 132

Score = 76.6 bits (187), Expect = 7e-15
Tdentities = 37/37 (100%), Positives = 37/37 (100%)

Juery: 14 HPDHDDADRLARYLGYKLARPLKLREILEALQHSKTR 50
HPDHDDADRL AAYLGYKL ARPLKLRE IL EALQHSKTR.
Sbict: 1 HPDHDDADRLAAYLGYKLARPLKLREILEALQHSKTR 37

Enkosi_d41, Inmunity repressor, 132
Length = 132

Score = 73.9 bits (180), Expect = de-14
Tdentities = 36/37 (97%), Positives = 36/37 (97%)

Juery: 14 HPDHDDADRLARYLGYKLARPLKLREILEALQHSKTR 50
HP_HODADRL AAYLGYKL ARPLKLRE IL EALQHSKTR.
Sbict: 1 HPHHDDADRLARYLGYKLARPLKLREILEALQHSKTR 37

>Peanan_Draft 45, function unknown, 130
Length = 130

Score = 65.5 bits (158), Expect = 2e-11
Tdentities = 32/34 (34%), Positives = 33/34 (97%)

Juery: 17 HDDADRLARYLGYKLARPLKLREILEALQHSKTR 50
+DDADRL ARYLGYKL RPLKLRELLEALQHSKTR
Sbict: 5 NDDADRLAAYLGYKLGRPLKLREILEALQMSKTR 35
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query=
(86 letters)

Distribution of 71 Blast Hits on the Query Sequence

Mouse-overto show define and scores. Clickto show alignments
Color Key for Alignnent. Scores

o a0-50

L. ———

o 50

Score  E

Sequences producing significant slignnent (bits) Value

i1Pharaoh_Draft_38, function unknown, 52 105 1e-23
siglebops_Draft_38, function unknown, 132 31 7e-1s
anelie 38, immunity repressor, 132 D1 ge1s
Enkosi 41, Inmunity repressor, 132 T4 de-1d
peanan_Draft 45, function unknown, 130 o5 2e-11
iklas_Draft 45, function unknown, 130 Te5 2e-11
Validus 47, Inmunity repressor, 137 Te5 ze-mn
THa_41, Function unknown, 63 D58 3e-on
Yunkel11_braft 47, function unknown, 129 55 se-os
suanicals_braft 47, function unknown, 127 55 3-8
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Suggested Starts:

LilPharaoh_Draft_39, (14, 34518)

Gene Information:

Gene: LilPharaoh_Draft_39 Start: 34518, Stop: 34712

Candidate Starts for LilPharaoh_Draft_: 39:

[(13, 34468), (14, 34519), (16, 34555), (20, 34636), (22, 34666), (23, 34672)]
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Suggested Starts:

LiBharah Drah_40, (14, 34085, (17 35072). 2. 35153), @4, 61691 28
Gene I i

‘Gana: LiPharaoh Draft 40 Start: 34964, Stop: 36289
Candidate Starts for LiPharaoh Draft 40-

({14, 34085), (17, 35072), (72, 36153), (24, 35189), (28, 36237)]
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scafRav 50 |[cenomic [spacer [Final [Sequence of the Region [Scarc[scarc [omr
#_|score |z value [pisvance[scors [Upstream of the start [Codon|Posivion [Lengeh
[ s.14z z4sa 15 3743 | ACCCATAGGAGCCATTTGAGTT |ATG (35353 231
2 |-4.185 |1.968 |16 -5.985  CCOCGAGGCGGGCGTTCCOCTG GTG 35476 108
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Mycabacterium phage Enkosi, camplete gename
Sequence ID: KT281789.1 Length: 59052 Number of Matches: 1

Range 1: 38238 to 38468 GenBank Graphics

Score Expect  Identities Gaps

427 bits(231) 4e-116  231/231(100%) 0/231(0%)
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Plus/Plus





image259.png
Mycobacterium phage TBond007, complete genome
Sequence I0; KOB33425.1 Length: 61145 Humber of Matches: 1

Range 1: 36322 to 36520 GenBank Graphics
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Mycobacterium phage ShediockHolmes, complete genome
Sequence ID: KROB0205.1 Length: 61081 Humber of Matches: 1

Range 1: 36848 t0 37046 Genbank Graphic
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image272.png
iPharaon_Draf 43, (14, 35753)
e Informatior;
‘Gene: LiPharaoh Draft_43 Start; 35753, Stop: 35956
Gandidate Starts for LiPharaoh, Draft_43:
(3,35559), (6, 35607), (10, 36721), (13, 35751), (14, 35754), (17, 35799), (19,
). (20, 35838), (26, 35937), (27, 35946), (28, 35948)]
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image278.png
Suggested Starts:

LilPharaoh_Draft_44, (11, 35953)

Gene Information:

Gene: LilPharaoh_Draft_44 Start: 35953, Stop: 36771

Candidate Starts for LilPharaoh_Draft_44:

[(11, 35954), (23, 36077), (30, 36152), (31, 36161), (33, 36203), (36, 36239), (38,
36251), (40, 36275), (45, 36341), (49, 36410), (50, 36413), (58, 36512), (63, 36563),
(65, 36578), (67, 36602), (68, 36605), (73, 36662), (74, 36665)]
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stafRav 5D [Genomic [spacer [Final [sequence of the Region [starc[scare  [ome
#_|score |z value [pisvance[scors [Upstream of che starc |Codon|Posivion [Lengeh
T 210 z.ser 13 3.256  AGGCCAAGAGGATCTGCGCACG GTG 36699 56l
B 165 1378 1z -5.005 | CACGCTGCCCCGTARTCGACCA BTG 36917 543
3 107 e s 2.681 | TCGACCACGACCAGGAGGGCCT GTG 36962 498
s |e.ov6 251 s ~3.751 | AGGCCCGGCCCGAGGTCOTCGC (BTG (37034 426
s -s.ess 120 w1 -6.456 | CCTGACCGACCGGCCGCTGTGE ATG 37055 405
6 -s.308 1.a0e 13 -6.354 | CTGCGGGCAGTACCAGGCCCGC ATG 37082 378
7 a.esz z.2an e -5.386 | CATGTTCGACCCGAGCGOTGCG ATG 37103 357
& 7.020 0547 13 -6.066 | CGOCCCTGCGCTCGCAMACAAC TTG 37157 303
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LilPharaoh_Draft_4, (16, 847)
Gene Information:

Gene: LilPharaoh_Draft_4 Start
Candidate Starts for LilPharaoh.
[(15, 836), (16, 848), (25, 914), (
1100), (45, 1118), (47, 1136), (4!
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Suggested Starts:

LilPharaoh_Draft_46, (5, 37034)
Gene Information:

Gene: LilPharaoh_Draft_46 Start: 37034, Stop: 37459
Candidate Starts for LilPharaoh_Draft_46:

[(1, 36900), (2, 36918), (3, 36963), (5, 37035), (6, 37056), (8, 37083), (9, 37104), (12

37158), (13, 37230), (14, 37233), (15, 37320)]
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>Enkosi_49, function unknown, 141
Length = 141

Score = 300 bits (768), Expect = 3e-82
Tdentities = 141/141 (100%), Positives = 141/141 (100%)

Query: 1 HIDRPLCHACGQYEARHFDPSGAHHCRYCDL SGLGPAL ANHL ARE SDEL TSEDHSAGARR

HTDRPL CHACGQYE ARHF DPSGAHNCRYCDL SGL GPAL AHNL AAE SDEL TSEDNSAGAAR.
Sbjct: 1 HTDRPLCHACGQYEARHFDPSGAHNCRYCDL SGLGPAL ANNL ARE SDEL TSEDNSAGAAR

Query: 61 GQTPOMYAHPAHYTSSPAQCSECGHPTECTDTTQHHGF CLGHATKYTHRCDL KNDATEDL
(GQTPDMYAHP AHYTSSPAQCSE CGHPTE CIDITQHHGF CLGNATKYIHRCDL KNDATEDL
Sbict: 61 GQTPDHVAHPAHYTSSPAQCSE CGHPTE CIOTTQHMGF CLGNATKYTHRCOL KNDATEDL

Query: 121 RKATQYIEFEIERREALSTTE 141
RKATQYIEFETERREALSTTE
Sbjct: 121 RKAIQVIEFEIERREALSTTE 141

>Biglebops_Draft 46, function unknown, 141
Lengtn = 141

Score = 300 bits (768), Expect = 3e-82
Tdentities = 141/141 (100%), Positives = 141/141 (100%)

Query: 1 HIDRPLCHACGQYEARHFDPSGAHHCRYCDL SGLGPAL ANHL ARE SDEL TSEDHSAGARR
HTDRPL CHACGQVE ARHF DPSGAHHCRYCDL SGLGPAL ANNL ARE SDEL TSEDNSAGAAR.
Sbjct: 1 HTDRPLCHACGQYEARHFDPSGAHNCRYCDL SGLGPAL ANNL ARE SDEL TSEDNSAGAAR

Query: 61 GQTPOMYAHPAHYTSSPAQCSECGHPTECTDTTQHHGF CLGHATKYTHRCDL KNDATEDL
(GQTPDMYAHP AHYTSSPAQCSE CGHPTE CIDITQHHGF CLGNATKYIHRCDL KNDATEDL
Sbict: 61 GQTPDHVAHPAHYTSSPAQCSE CGHPTE CIOTTQHMGF CLGNATKYTHRCOL KNDATEDL

Query: 121 RKATQYIEFEIERREALSTTE 141
RKATQYIEFETERREALSTTE
Sbjct: 121 RKAIQVIEFEIERREALSTTE 141

>anelie 47, function unknown, 141
Length = 141

Score = 300 bits (768), Expect = 3e-82
Tdentities = 141/141 (100%), Positives = 141/141 (100%)
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(142 letters)

Distribution of 158 Blast Hits on the Query Sequence

Mouse-overto show define and scores. Clickto show alignments
Color Key for Alignnent. Scores

o a0-50

N

o 50 100

Score  E
Sequences producing significant alignments: (bits) Value

LilPharaoh_Draft 46, Function unknown, 141 3e-82

o
Enkosi_49, Function unknown, 141 300 3e-s2
Biglebops Draft 46, Function unknown, 141 300 3e-s2
Anelie 47, function unknown, 141 300 3e-s2
Yunkel11 Draft_54, Function unknown, 314 12 le-as
Tachez_Draft_52, Function unknown, 313 172 le-a3
Ranen_Draft_53, function unknown, 313 172 le-a3
Joy99_Draft 52, Function unknown, 313 172 le-a3
Jeckyll_praft_52, Function unknown, 313 172 le-a3
J8HS_51, putative thioredoxin, 313 172 1e-a3
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Suggested Starts:

LilPharaoh_Draft_47, (15, 37473)

Gene Information:

Gene: LilPharaoh_Draft_47 Start: 37473, Stop: 37760
Candidate Starts for LilPharaoh_Draft_47:

[(15, 37474), (26, 37603), (29, 37630), (37, 37696), (43, 37735)]
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LilPharaoh_Draft_52, [(15, 39850)]
Gene Information:

Gene: LilPharaoh_Draft_52 Start: 39849, Siop 39968
Candidate Starts for LilPharaoh_Draft_5

[(15, 39850)]
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Suggested Starts:

LilPharaoh_Draft_54, (28, 40669)
Gene Information:

Gene: LilPharaoh_Draft_54 Start: 40669, Stop: 40914
Candidate Starts for LilPharaoh_Draft_54:

[(8, 40598), (28, 40670), (39, 40775), (48, 40817), (54, 40853)]




image327.png
scafRav 50 |[cenomic [spacer [Final [Sequence of the Region [scarc[scarc [omr
#_|score |z value [pisvance[scors [Upstream of che starc |Codon|Posivion [Lengeh
T 02l 1sso 5 5.796 | CCACCAAGCACACGGCCAGCCG 616 40597 318
B 1iz |z.454 1z 3.978 | ACATGGGATAGGAGCCCCGAGA |ATG (40669 246
3 aevz 1726 7 -6.195 | CGCCGATGTACTICTCGAGGAT GTG 40774 14l
s casam 1ses s -5.708 | GTTCCGCGCCGCCGOGCACCTC ATG 40816 99
s 3536 z.296 6 _5.281  COTCGACGAGCTGACAGGCGCC ATG 40852 63





image328.png




image329.png
R = e %2 e £ oy s
=== B/ NrdH-redoxin (NrdH) famiy; NrdH is a small monomeric protein == EE
with a conserved redox active CXXC molif within a TRX fold,
characterized by a glutaredoxin (GRX)-like Sequence and TRX-like|
actity profil. In vitro, t displays protein disulfide reductase
actvity thatis dependent on TRX reductase, not glutathione
(GSH). Itis partof the NIcHIEF operon, where NIdEF codes for
dlass Ib ribonucteotide reductase (RNR-Ib), an efficient enzyme at
low oxygen levels. Under these conditions when GSH is mostly
conjugated to spermidine, NrdH can st function and act as a
hydrogen donor for RNR-Ib. It has been suggested that the
NIGHEF system may be the oldest RNR reducing system, capable
of functioning in a microaerophilic environment, where GSH was
not yet available. NrdH from Corynebacterium ammoniagenes can
form domain-swapped dimers, althougn it is unknown f tis
happens in vivo. Domain-swapped dimefization, which results in
the blocking of the TRX reductase binding site, could be a
mechanism for regulating the oxidation state of the protein
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(82 letters)

tribution of 100 Blast Hits on the Query Sequence

Mouse-overto show define and scores. Clickto show alignments
Color Key for Alignnent. Scores

o a0-50

L.

50

Score  E
Sequences producing significant alignments: (bits) Value

LilPharaoh_Draft_54, Function unknown, §1 166 se-a2
Enkosi_57, NrdH glutaredoxin, 81 166 Se-a2
Biglebops Draft_s4, Function unknown, 81 166 Se-a2
Anelic 55, Nrd glutaredoxin, 81 166 Se-a2
Phrank_Draft_70, Function unknown, 79 108 e-24
Cain_Draft_71, Function unknown, 79 108 e-24
Krueger_Draft 70, Function unknown, 79 105 2e-23
Xinenita_Draft_74, function unknown, 79 103 de-23
Hanny_66, NrdHl_glutaredoin, 79 102 le-22
DarthP_Draft_67, Function unknown, 79 loo le-22
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Suggested Starts:

LilPharaoh_Draft_55, [(8, 40699), (9, 40708), (10, 40750), (16, 40855), (26, 40912),
(39, 41065Y, (40, 41068), (41, 41080), (42, 41083), (49, 41134)]

Gene Information:
Gene: LilPharaoh_Draft_55 Start: 40911, Stop: 41282

Candidate Starts for LilPharaoh_Draft_55:
[(8, 40699), (9, 40708), (10, 40750), (16, 40855), (26, 40912), (39, 41065), (40,
41068), (41, 41080), (42, 41083), (49, 41134)]
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Evidence + Name Protein Number Function Sequence Length Score e-value

Enkosi 58 HNH endonuclease 123 255 0

Zoed 70 HNH endonuclease 123 172 8.96831e-44
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() hypothetical protein ENKOSI_62 [Mycobacterium phage Enkosil 776 776 100% 0.0 100% YP 009211147.1
[ gp72 [Mycobacterium phage Adephagial 459 459 100% 2e-158 64% AEJ95841.1

") DNA binding domain protein [Mycobacterium phage HedwigODU 459 459 100% 5e-158 64% A0Q29131.1

| gp72 [Mycobacterium phage Angelical 451 451 100% 8e-155 63% YP 003856950.1
) gp77 [Mycobacterium phage Anayal 419 419 100% 6e-143 62% AEK08036.1

") go74 [Mycobacterium phage BarrelRoll] 419 419 100% 9e-143 62% YP 009019053.1
") peptidase [Mycobacterium phage Emerson] 416 416 100% 1e-141 61% AID59175.1

() peptidase [Mycobacterium phage Murucutumbu 406 406 100% 2e-137 62% YP_009215577.1
) hypothetical protein PBI_VALIDUS 78 [Mycobacterium phage Validus] 399 399 100% 4e-135 60% YP 009002728.1
() ap72 [Mycobacterium phage JAWS] 385 385 90% 4e-130 63% AEJ93823.1

() gp75 [Mycobacterium phage CrimD] 384 384 100% 3e-129 59% YP 003857047.1
() peptidase [Mycobacterium phage LindNT] 384 384 100% 4e-129 59% AOT25089.1
[ hypothetical protein PBI_OKIROE_67 [Mycobacterium phage OkiRoe] 271 271 67% 5e-86 54% YP 009043668.1
") hypothetical protein PBI_OMNICRON_70 [Mycobacterium phage Omnicron] 271 271 69% 1e-85 53% YP 0092017021
) DNA binding domain protein [Mycobacterium phage Gengar] 270 270 67% 2e-85 54% YP_009282311.1
") hypothetical protein SEA WATERFOUL_68 [Mycobacterium phage Waterfoul 259 259 67% 2e-81 52% A0Q28925.1

hypothetical protein PBI_KRATIO_64 [Mycobacterium phage Kratio] 259 259 70% 3e-81 50% YP 009212810.1
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LilPharaoh_Draft_60, (2, 46654)

Gene Information:

Gene: LilPharaoh_Draft_60 Start: 46654, Stop'46887

Candidate Starts for LilPharaoh_Draft_6(

[(1, 46652), (2, 46655), (5, 46673), (6, 46688) (7, 46694), (14, 46850), (15, 46862)]
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Pham 6779 Report
« Track 1: Enkosi_65, LilPharaoh_Draft_62, Biglebops_Draft_62, Amelie_63

Suggested Starts:

LilPharaoh_Draft_62, (1, 47281)
Gene Information:

Gene: LilPharaoh_Draft_62 Start: 47281, Stop: 47781

Candidate Starts for LilPharaoh_Draft_62:

[(1, 47282), (2, 47309), (3, 47387), (4, 47396), (5, 47411), (6, 47537), (7, 47561), (8,
47615), (9, 47672), (10, 47741)]
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2 azez z.aza 13 -4.328  GOTCAGCAAGGTTCGCOCGOCC ATG 47308 474
3 -s.azs 1% w1 -5.886 | GTTCGACGAGCCGAGCCGCTCE GTG 47386 396
s cazes 12 m -5.040 | GCCGAGCCGCTGGCTGTGOCCC BTG 47395 387
s -ases 127 13 -5.915 | GTGGCGCCTGGTCGACGCCCAG BTG 47410 372
6 -azsl 17 7 -5.814 | TGCGGCGGTCCCGGCGGGACTC ATG 47536 246
7 -s.zs 1% 14 -6.476 | GACCGAGCGCAGCGCCGCCAAG ATG 47560 222
o -asos 1m07  as 6.111 | CGCCTACCGCGCCACGCGCGAC GTG 47614 lee
5 4510 1.sos 10 -5.604 | CCOCAAGGCCCTGGCGCTGTTC ATG 47671 111
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(167 letters)

Sequences producing significant alignments:

LilPharaoh_Draft_62, function unknown, 166
Enkosi_65, function unknown, 166
Biglebops Draft_62, function unknown, 166
anelie_63, function unknown, 166
Kratio_67, function unknown, 67
Scarlett_Draft_94, function unknown, 84
Oscar_Draft_7, Function unknown, 84
Kisi_Draft_9s, function unknown, 84
LeMond_Draft_97, function unknoun, 84

tribution of 100 Blast Hits on the

Mouse-overto show define and scores. Clickto show alignments
Color Key for Alignnent. Scores

o a0-50

uery Sequence

(bits) Value

3e-02
3e-2
3e-2
3e-52
Se-18
Le-08
pre
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le-o8
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Pham 3158 Report
* Track 1 : Enkosi_66, Amelie_64, LilPharaoh_Draft_63, Biglebops_Draft_63

Suggested Starts:

LilPharaoh_Draft_63, (1, 47870)

Gene Information:

Gene: LilPharaoh_Draft_63 Start: 47870, Stop: 48046
Candidate Starts for LilPharaoh Draft_63

[(1,47871), (2, 47922), (3, 47943)]
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Suggested Starts:
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Evidence - Name Protein Number Function Sequence Length Score e-value

LiPharaoh_Draft 66 function unknown 397 810 0
Enkosi. 69 RciB RNA ligase 397 810 0

Amelie 67 Ric RNA ligase 397 810 0
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LilPharaoh_Draft_68, (23, 51593)

Gene Information:

Gene: LilPharaoh_Draft_68 Start: 51593, Stop: 52153

Candidate Starts for LilPharaoh_Draft_68:

[(15, 51495), (23, 51594), (24, 51609), (25, 51612), (26, 51642), (27, 51651), (32,
51690), (33, 51699), (35, 51708), (41, 51735), (46, 51771), (47, 51798), (51, 51858)
(62, 51987), (64, 51996), (73, 52098), (75, 52101), (77, 52110), (78, 52122), (79,
52128), (80, 52137), (81, 52140)]
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Suggested Starts:

LilPharaoh_Draft_70, (2, 52537)
Gene Information:

Gene: LilPharaoh_Draft_70 Start: 52537, Stop: 53082

Candidate Starts for LilPharaoh_Draft_70:

[(2, 52538), (3, 52547), (6, 52703), (8, 52766), (9, 52874), (12, 52904), (13, 52922),
(14, 52952), (15, 52961), (16, 52991), (18, 53021), (19, 53036)]
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% |score |z value [Discancelscore |Upstrean of che Svare |Codonm|[Posivion [Lengeh
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2 sers 12z s -6.897 | ATAGGAGCCCCCAMTGTTCAAG ATG 52546 537
s -s2za 14 1z -6.059 | CCACCGCGACGGCAMCGACGTC GTG 52708 375
4 e 1ses 7 -5.712 | CGAGCTTGACCCCGAGGCGCTG BTG 52765 318
5 -s.aae 138 7 -6.87L | CAGCAGCCGCCGCGTCGAGCGC 616 52673 210
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(182 letters)

Distribution of 100 Blast Hits on the Query Sequence

Mouse-overto show define and scores. Clickto show alignments
Color Key for Alignnent. Scores

o a0-50

Score  E
Sequences producing significant alignments: (bits) Value

LilPharaoh_Draft_70, function unknown, 181 386 e-102
Enkosi_73, function unknown, 181 36 e-102
Biglebops Draft_70, function unknown, 181 36 e-102
anelie 71, function unknown, 151 36 e-102
Edugator_Draft_94, function unknown, 291 262 1e-70
Kratio_93, function unknown, 251 262 1e-70
Collard_Draft_8s, function unknown, 291 262 1e-70
Larva_92, function unknown, 251 255 le-ss
AlleyCat_Draft_93, function unknown, 291 255 le-ss
Gengar_s3, Function unknown, 113 158 1le-39
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Suggested Starts:

LilPharaoh_Draft_71, [(8, 53080), (10, 53092), (13, 53122), (21, 53191), (28, 53254),
(30, 53305), (32, 53314), (33, 53347), (37, 53374)]

Gene Information:

Gene: LilPharaoh_Draft_71 Start: 53190, Stop: 53390

Candidate Starts for LilPharaoh_Draft_71:

[(8, 53080), (10, 53092), (13, 53722), (21, 53191), (28, 53254), (30, 53305), (32
53314), (33, 53347), (37, 53374)]
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Suggested Starts:

LilPharaoh_Draft 72, (19, 53513)

Gene Information”

Gene: LilPharaoh_Draft_72 Start: 53513, Stop: 53728
Candidate Starts for LilPharaoh Draft_72:

(19, 53514), (27, 53586), (37, 53676)




image420.png
P £
. H
§ %8s s s g
won 3 & 3H s wmel em £ A
I EE - -mm-i-’ |-
T FTTLITITY FITTLITTTI FITYLITYT FITTAITIT] FITYAITITI FITTRITITL AT

s

osercen H

oy





image421.png
PPPPPP





image422.png
Hogon




image423.png
8
]
k]
8 ..

€ €
LT o ) <
m ’|’|||-|||| T ‘?m'm!?m

4286 46)

amsan

w209

P o A

[

) @ o (D
. T B
;





image424.png
Evidence - Name Protein Number Function Sequence Length Score e-value

LilPharaoh_Draft 74 function unknown 233 483 0
Enkosi. 77 DNA binding domain 233 483 0

Biglebops_Draft 74 function unknown 233 483 0




image425.png
Evidence , Accession

YP_009211162

YP_009202728

AEK09906

Region

Yes

Yes

Yes

Creation

Date

2016-01-05

2016-01-05

2011-11-29

Description

Mycobacterium
phage Enkosi

Mycobacterium
phage
ShedlockHolmes

Mycobacterium
phage Pixie

%

Identity

100

70.2586

70.2586

%

Aligned

100

78.4483

78.0172

%

Coverage

99.5708

98.7124

98.7124

Positives

233

182

181

Target
From

Target

To

233

231

231

Query
From

Query

To

233

231

231

Gaps

value




image39.png
Query ed_Nov_02_05150153_+0100_2016 (seq-HIPQPEVDDQ.

Portal protein; ONA tra 100.0 4.68-35
Portal protein GP20; vi 957 0.46
Recoptor based pepride 460 11
sediacor of W poiymer 2514 92
Su1p) helix-lcopnelix, 203 9

-l M rulnes

A Portal protein; DMA translocation, molecular motor, VIRA protein, viral protein; 3.4A {

Prob E-value p-value

128005
000026

VEAGAGSAGX Lens515 Nef€=10.1 Naeqs-194)

Cols Query et Template et

3
by
2

106-463
3726

70
e

(503)
(125)
(e97)
(426)
(155)
an
1)
(o)





image426.png
100 20
Resubm sactio





image427.png
Pham 6347





image428.png
54800




image429.png
54800




image430.png
54800




image431.png
| ST et oY | Vo | | e o TGt Ko oW | Y| B v | OO
4 Jscore [z vaiue [osecancelscore [opeerems ot cha seace [coson]posscion [renn





image432.png




image433.png




image434.png




image435.png
Color key for alignment scores
H <40 Il 40-50 [ 50-80 [ 80-200 H >=200

W

1 10 20 30 40 50 60 70





image40.png




image436.png
Sequences producing significant alignments:
Select: All None Selected:0

11 Alignments

o

Description

hypothetical protein ENKOSI._78 [Mycobacterium phage Enkosi]

97 [Mycobacterium phage Anayal

hypothetical protein PBI_VALIDUS_105 [Mycobacterium phage Validus]

Max Total Query
score score  cover

142 142 100%
474 474 100%
431 431 98%

Ident Accession
value

6e-43 100% YP 009211163.1
2005 51% AEK0B0S6.
7e-04 43% YP 009002755.1
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StafRav 5D [Genomic [Spacer [Final |Sequence of the Region |Start|start  [oRF
# |Score |z Value |Distance[score |Upstream of che Searc |Codon|Position [Lengeh
1 4825 1665 17 -6.126  GCOCTGGTGOCCAACGCCARGS GTC 55670 438
2 -4.272 1945 17 -5.573  TACCAGCAGTACCACTGOTGAC ATG  §5802 306
3 |-2.601 2931 10 -3.560 |GCOACGTCGTGAGGACTOCGCC GTC (55877 231
4 -6.037 Llosi 7 -7.259  COACGCGCACCACCTGCACCC TTC  $5922 186
5 -5.175 1.488 13 -6.246  COACGGCCCAGACGGCCCGGCC GTC  $6066 42
6 -5.861 1.140 16 -7.083  CCCAGACGGCCCOGCCGTGEGC GTC 56072 36
7 -4.713 L7922 13 -5.784  CCCGGCCOTGGGCGTGACGTTC GTC 56081 27
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Suggested Starts:

LilPharaoh_Dratft_6,([(8, 3785), (16, 3869), (23, 3935), (28, 4007), (35, 4061), (46,
4172), (47,4196}, (58, 4397), (59, 4403), (61, 4436), (66, 4520), (75,
4616), (86, 4703), (90, 4745), (97, 4805), (100, 4829), (103, 4847), (111, 4922), (114,
4946), (118, 4985), (120, 4994), (122, 5006), (125, 5027), (126, 5036), (128, 5060),
(129, 5072), (131, 5090). (139, 5213), (141, 5225), (150, 5297). (159, 5399), (169,
5474), (171, 5480), (172, 5483), (177, 5501), (205, 5516), (219, 5615), (221, 5624),
(227, 5672), (229, 5696), (233, 5750), (248, 5924), (250, 5936), (253, 5975), (260,
6017), (264, 6077), (268, 6134), (269, 6137), (271, 6158), (279, 6215), (280, 6227),
(285,'6287)]
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Genome Annotation Submission Cover Sheet
Pre-QC Phage Genome Annotation Checklist

Phage Name: LilPharaoh

Your Name: Jordan Moberg Parker
Your Institution: UCLA

Your email: jparker@microbio.ucla.edu

Additional emails:
(For correspondence)

Please check each box indicating completion of each task. Annotation Guide section #'s indicated

NN NN NN

N ook

KKKIKIK]

NNNN

9.

1.

wn

Does the genome sequence in your final contain the same number of bases and is it the
same as the posted sequence on phagesdb.org?

Are all the genes “valid” when you click the “validate” button? Section 9.3.2

Have the genes been renumbered such that they go sequentially from 1 to the highest
number? Section 9.3.3

Have all old BLAST hits been cleared, and all gene features reBLASTed? Section 9.3.4
Are the locus tags the phage name? Section 9.3.3

gggtltgﬁ chumentation been recreated to match the information in the feature table?

Have tRNA ends been adjusted with web-based Aragorn and/or tRNAscan SE? Section
9.5.3-4

For the items below, generate a genome profile, and review the following. Section 11.3

For the YourPhageName_CompleteNotes.dnamb5 file:
a. Have any duplicate genes (or any with the same stop coordinate?) been removed?
b. Does every gene have one and only one complete set of Notes (see fig 12.2 in the
Annotation Guide)?
c. Do the functions in the Notes match the official function list?
d. Is the function field EMPTY for all features?

e. Do the notes contain the initial Glimmer/GeneMark data from the autoannotation?
For the YourPhageName .dnamb5 file:

Have any duplicate genes (or any with the same stop coordinate?) been removed?
Is the Notes field empty for all the features with no known function?

Do the function names in the Notes match the official function list, when applicable?
Is the function field EMPTY for all features?

oo

Describe any issues or specific genes that you were unable to satisfactorily resolve, and

warrant further inspection in the Quality Control review.

Baseplate protein could be added to function list (gp18.)

This ORF was conserved in its pham (Phamerator) and demonstrated good alignment with
proteins of known function (minor tail protein) as determined by HHPRED, NCBI-BLAST,
PhagesDB BLAST. HHPRED alignments suggest that this is a baseplate protein.
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Sequences producing significant alignments:

Enkosi_6, Capsid maturation protease, 851
anelie s, capsid maturation protease, 851
LilPharaoh_Draft_6, function unknown, 823
Biglebops_Draft_b, function unknown, 823
BarrelRol1_10, capsid maturation protease, 856
Crind_1e, Protease, 857

anaya_11, Protease, 850

J4MS_1e, Capsid maturation protease, 856
Enerson 10, capsid maturation protease, 83
CREW_Draft_1@, function unknoun, 836
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Suggested Starts:

LilPharaoh_Draft_7, (8, 6336)
Gene Information:

Gene: LilPharaoh_Draft_7 Start: 6336, Stop: 6524
Candidate Starts for LilPharach_Draft_7:

[(8. 6337), (15, 6433), (17, 6457)]
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Evidence + Name Protein Number. Function Sequence Length Score e-value

Enkosi 7 function unknown 62 130 3e-31

Biglebops_Draft 7 function unknown 62 130 3e-31
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Suggested Starts:

LilPharaoh_Draft_8, (5, 6589)
Gene Informatior:

Gene: LilPharaoh_Draft_8 Start: 6589, Stop: 7137
Candidate Starts for LilPharaoh_Draft_8:

(5, 6590), (12, 6905), (15, 7094), (16, 7112)]
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scafRav 50 |[conomic [spacer [Final [sequence of the Region [scarc[scarc [omr
#_|score |z value [pisvance[scors [Upstream of the start [Codon|Posivion [Lengeh
=73 zae |n 3.930 | GCAGCATGAMAGGTCACAGCCE |ATG |75 275
2 -s.oz6 1.sas w1 -5.783 | CCCGACAGTCGGGGTCGCCEAG TTG 156 158
3 -s.es lass 13 -6.230 | CCACGACCTGCAGACGCCGETC ATG 240 114
4 —as75 1573 7 _6.438  CGACCTGCAGACGCCGGTCATE  TTG 243 111
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stajRaw 5D [Cenomic |spacer |Final [sequence of the Region [svart|scarc  |ome
#_|score |z value [pisvance[scors [Upstream of the start [Codon|Posivion [Lengeh
L s.1az zass 1z 3.978 | CAACTGAATAGGAGATGCACAC |ATG (6569 545
2 -asam 1sss 10 -5.628 | COCCAACCGGCCGGGCAAGGTC GTG 6904 234
3 sae7 1 s -7.167 | TICCGGCTCGGCTGACCCGAAG BTG 7093 45
4 —azss 1513 6 6.044  GAAGGTGCGCGCCGCAGARGCG TTG 7111 27
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scafRav 5 [cenomic [Spacer [Final [Sequence of che Region [svarc[scarc [omr
% |score |z value [Discancelscore |Upstrean of che Svare |Codonm|[Posivion [Lengeh
L J-rese [sas0 1z 2.072 | MACTGAATAAGGAGGTCAGCCG |aTG 7225 921
2 -saas 1ase 11 -5.902 | GICGGCGTTCCAGAACCTCAAC ATG 7342 804
s -ases 1S 14 -6.330 | CACCAAGACCACGCACCTGCCG GTG 7369 777
4 e ez 11 7.488 | GOTCGGCCAGTCGGCGACCCAG GTG 7420 726
s 22z 10 -2.968 | TCTGGTCGCGGAGGAMATCGCC BTG 7489 657
6 s 0.7 1z -7.355 | GGAMATCGCCGTGATCATICCG BTG 7501 645
7 -aer less 7 -6.340 | CATCGACGACGCGACCGTCCAG GTG 7537 609
& 493 1595 9 -5.708 | CGCGATCTCGGCCGGGCAGGCC BTG 7675 471
5 5034 1sa 13 -6.079 | GOCCGGGCAGGCCGTGCAGCAC BTG 7684 462
10 -ea 19z 13 -5.187 | CACCGCCAACGAGAACCACCTC 616 7714 432
n aea zass 10 -4.515 | GCTGCGCTACCAGGTCGCCAAC 616 76813 333
12 -asz 179 s -5.307 | CTTCAACCGCAACGGCGCGTGE GTG 7897 249
15 -s4se 1333 16 -7.250 | GGTGCCCCAGTCGGCCGTCGCG BTG 798 228
14 -eass o.e7s 1z -7.195 | GGTGATCGCCGATGCGTCGCGC BTG 7939 207
15 -ase 17z 8 -5.802 | TGCGTCGCGCGTGAAGATCGGT GTG 7951 195
16 -s.eie 12si 10 -6.313 | GATCAACCTGGCTGAGCGCGAC ATG 8035 111
17 a8 lesz 11 -5.516 | GCTGAAGGCGCGGTTIGCGTAC GTG  807L 75
16 -ae1s lesz 14 6.166 | TGCCAACAAGACCCCGOTCGGC 616 elzz 24
19 -4.375 1.573 10 5670 | CAACAAGACCCCOSTCOSCGTS 616 8125 21
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scafRav 50 |[cenomic [spacer [Final [sequence of the Region [scarc[scarc [omr
#_|score |z value [pisvance[scors [Upstream of che starc |Codon|Posivion [Lengeh
| s.aas 1 s 7.348 | CTGGTGGCCGCGCTCOTCGAGE 616 8230 420
2 |-z.03s (2.5 w1 3.691 |GTCCAGTACCAGGCCOTGCAGE |ATG  |az66 384
3 -azze 13as 13 -5.273  TCTGCAGCAGGCAMGCGACCTC 616 6363 267
s aees 1728 7 -6.151 | GOGCTACCTGIATCCCGCCACG BTG 8410 240
s s z.3as 16 -5.231 | GACACCGGGGCCGATCACGAGE GTG 8443 207
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Distribution of 100 Blast Hits on the Query Sequence

Mouse-overto show define and scores. Clickto show alignments
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LilPharaoh_Draft 12, (4, 8985)
Gene Informatiort

Gene: LilPharaoh_Draft 12 Start: 8985, Stop: 9266

Candidate Starts for LilPharaoh Draft_i2

@, 8986), (11, 9142), (15, 9172), (16, 9178), (17, 9184), (18, 9205), (21, 9235), (22,
5241), (23, 9253)]
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