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List most closely related phages to GoldenAsh by BLAST in phagesdb.org:

Total Genome
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Schiebel-annotated 2006
Angel-2007
Kasen3-2016
Peeb-2018
Zombie-2012
Renaissance-2016
Mowgli-2013
Kareem-2016
JorRay-2019-Draft
Frosty24-2011
DMoney-2017
CLED96-2015
BPs-2006
Olga-2017
Marmie-2021-Draft
Hope-2008



Annotation for Gene #  ___1_____  of Phage GoldenAsh (Cluster G1)

Glimmer predicted nucleotide start : 46

Glimmer predicted nucleotide stop: 387


1.  Is the ORF a gene?

a.  Do the Glimmer and GeneMark gene calls in the auto-annotation agree?  __No; GeneMark called it at 43._____

b.  Does the ORF have high coding potential based on the GeneMark output?  __Yes._____
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c.  Do we see this ORF in phage of the same subcluster using a Phamerator gene map?  __Yes._____  If so, what is the Pham number?  [image: ]

d.  Does a protein BLAST (from either phagesdb.org BLAST, or from NCBI BLAST) produce any matched alignments to proteins with well-known functions?  _Yes; terminase, small subunit.______
[image: ]

Sweets-2014
Peeb-2018
Phish- annotated 2015 

Conclusion:  Is the ORF a gene?  Yes.
Rationale for the decision: Called by both Glimmer and GeneMark; high coding potential; synteny; potential function.


2.  If it is a gene, where does it start?
a.  Is this start conserved among all members of the Pham in Starterator?  ___No.____
(phagesdb.org/Phage/Phams/enter Phamily number/get starterator report) to evaluate gene starts.
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b.  Does the currently predicted start site include all of the coding potential in the GeneMark output?  Yes.
+3 Frame
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c.  Did Glimmer and GeneMark agree on the start? No: Glimmer-46; GeneMark-43.

d.  Is the predicted start codon the longest possible for the ORF without causing excessive overlaps?  Check DNA Master DNA/Frames. No.

e.  For genes with functional predictions from BLAST, does the start choice include the full-length protein?  Yes, some. But total 113 vs 114 amino acids with some phages like Zombie.
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BLASTP shorter protein:
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BLASTP with longer protein starting at BP 43:
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f.  Does the start site match other starts for similar genes in NCBI BLAST and the phagesdb.org BLAST?  __Yes._____

g.  Does the predicted start have an associated ribosome binding site (RBS, i.e. Shine-Dalgarno sequence) with a high score or recognizable sequence?  ____Yes___
Use RBS Sequence Finder in DNA Master.
[image: ]

Conclusion:  At which nucleotide does the gene start?  __43_____

Rationale for the decision:
Starterator-no consensus, 59 vs. 69 phages with this start/273 total phages, most annotated start is much shorter; contains full coding potential; Glimmer favored over GeneMark; not longest ORF by 3bp; matches functional products of other phages, but does not include 1AA with some phages; high RBS score; HHPred with longer protein doesn’t align any better, actually slightly LOWER probability match (see below).
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3. What is the gene's function?

a.  BLASTP: Does this protein align with a protein with a functional assignment in NCBI or phagesdb.org?  ___Yes with some; terminase, small subunit (see above)/hypothetical.____


b.  HHPred: Does this protein align with a protein with a functional assignment in the PDB?  __Yes, has acyl transfer activity._____
Use https://toolkit.tuebingen.mpg.de/#/tools/hhpred  and paste protein sequence into the box.
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Shorter protein:
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Tailed DNA bacteriophages assemble empty procapsids that are subsequently filled with the viral genome by means of a DNA packaging machine situated at a special fivefold vertex. The packaging machine consists of a “small terminase” and a “large terminase” component. One of the functions of the small terminase is to initiate packaging of the viral genome, whereas the large terminase is responsible for the ATP-powered translocation of DNA. The small terminase subunit has three domains, an N-terminal DNA-binding domain, a central oligomerization domain, and a C-terminal domain for interacting with the large terminase. 
The small terminase subunit is thought to form a nucleoprotein structure that helps to position the terminase large subunit at the packaging initiation site.
[image: ]



























Longer protein:
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c.  Synteny: Is this gene located adjacent to other genes of known function, in a region of the genome that shows high conservation of gene order?  ___Yes; terminase/terminase, large subunit.____
Use Phamerator of closely related phages.
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d.  Official function from the current SEA-PHAGES FUNCTIONAL ASSIGNMENTS list found at https://seaphagesbioinformatics.helpdocsonline.com/article-96.

Conclusion:  What is the gene function? Terminase, small subunit.

Rationale for the decision: HHPred hit for Acyl Transfer activity; evidence and alignment with other phages; gene 2 HHPred hit for Terminase, large subunit.

[image: ]
4.  Annotation Notes.

This is the short-hand code list in the Features/Notes section of DNA Master for each gene.

SSC: CP: SCS: ST: BLAST-Start: Gap: LO: RBS: F: SIF-BLAST: SIF-HHPred: SIF-Syn
The instructions how to record the notes are found at https://seaphagesbioinformatics.helpdocsonline.com/officialdocumentation








Generally, DNA packaging machines consist of three components (3, 7). The first component is a dodecameric portal protein located at the special fivefold vertex of the capsid through which the DNA is threaded into the head. Crystal structures of portal proteins from phages φ29 (8), SPP1 (9), and P22 (10) show that they form cone-shaped structures with a central cylindrical channel about 36 Å wide. Cryoelectron microscopy (cryo-EM) studies of phages φ29 (8), SPP1 (11), T4 (12), P22 (13, 14), and ϵ15 (15) show that the wider end of the cone-shaped portal is inside the capsid, and the narrower end protrudes out of the capsid. The portal provides a site of attachment for the DNA packaging motor to the procapsid and for the tail to the filled capsid. To what extent the portal participates in DNA packaging is not clear, but it might act as a valve to stop the DNA from escaping the head during successive strokes of the packaging motor (16) and when completely packaged (17). It was also proposed that the portal might be involved in sensing when the head is fully packaged (18, 19).

The second component of the DNA packaging machine is the large “terminase” motor protein which has both an ATPase activity to provide energy for packaging and a nuclease activity for packaging initiation and termination (20). In most DNA phages, the newly replicated genome is a branched concatemer without any accessible free ends (3). It needs to be cleaved in order to create a free end to initiate packaging. After packaging is complete, the genomic DNA is again cleaved to terminate packaging, and the remaining DNA is transferred to another empty procapsid. The crystal structure of T4 large terminase, gene product 17 (gp17), shows that its N-terminal domain has the conserved nucleotide-binding fold found in many ATPases and the C-terminal domain belongs to the RNase H/resolvase/integrase superfamily (21, 22). These two domains are in close contact with each other in the crystal structure, representing a “tensed” conformation (21). Cryo-EM studies of the T4 packaging motor show that gp17 forms a pentamer on the procapsid on the outside of the portal. However, the N- and C-terminal domains are spatially separated, forming a “relaxed” conformation. Sun et al. (21) proposed that gp17 alternates between the relaxed and tensed conformations while packaging the genomic DNA in a piston-like fashion.

The third component of the DNA packaging machine is a small oligomeric protein (“small terminase”) that is essential for initiating packaging (3). The small terminase recognizes viral DNA and brings it to the large terminase for the initial cleavage. The DNA-binding aspects of the small terminase in phages λ (gpNu1) and SPP1 (G1P) have been well-characterized (23, 24). These proteins bind to specific sequences in their genomes (cos and pac sites, respectively) from where packaging is initiated. The T4 phage packages 1.02 genome lengths of DNA (approximately 171 kb) into each procapsid before a “headful” signal is sent to cleave the DNA and disengage the packaging motor (25). In contrast, there is no unique pac site in the T4 genome. The T4 small terminase, gp16, probably binds only weakly to DNA (26). It is not clear whether small terminases actively participate in the packaging process. Although small terminases stimulate the large terminases’ ATPase activity in the absence of the other packaging components, most in vitro packaging systems (T4, T3, and λ) do not require small terminases for packaging precut DNAs (27–29). Moreover, in a “defined” in vitro T4 packaging system, consisting of procapsids, gp17, DNA, and ATP, the addition of gp16 inhibits packaging (30, 31).




SEA-PHAGES Forum Question:

Hi we have a question concerning the start for a cluster G1 phage, GoldenAsh_1:

· Glimmer calls the start at 46; GeneMark at 43. Hard to see exactly where the coding potential begins on the GeneMarkS readout.
· The Starterator report does not show consensus; the most called start is at bp 43, but only in 33/93 annotated genomes.
· BLASTP shows alignment from the beginning of the protein with phages containing 113 amino acids; some phages have 114 amino acids, however. Likely function: terminase, small subunit.
· HHPred has a slightly higher probability with the shorter protein starting at bp 43 (92% vs. 90%).

The evidence doesn’t show clear support for the longer ORF/protein, so we were going to stick with the original Glimmer call at bp 46. Any thoughts would be appreciated!
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Sequences producing significant alignments:

Zombie_1, terminase small subunit, 114
Sweets_1, function unknown, 113
Sneeze_1, terminase small subunit, 114
Schiebel_1, terminase small subunit, 113
Renaissance_1, terminase small subunit, 114
Remy19_1, terminase small subunit, 114
Rabbs_1, terminase small subunit, 114
Plagueis_1, terminase small subunit, 113
PinkYoshi_Draft_1, function unknown, 113
Phreak_1, function unknown, 114

Phish_1, terminase small subunit, 113
Periodt_1, terminase small subunit, 114
Peeb_1, terminase small subunit, 113
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Mowgli_1, JorRay_1, Schiebel_1, GoldenAsh 1, Phish 1, Grlzzl
Hotshotbabv? 1. BinkYoshi 1. Kasen3 1. Plaquels 1. DMonev 1 Olqa 1




image7.png
The start number called the most often in the published annotations is 21, it was
called in 33 of the 93 non-draft genes in the pham.

Genes that call this "Most Annotated” start:

* Angel_1, Annihilator_1, Aroostook_1, Avrafan_1, BPs_1, BQuat_1, Barkley26_1,
BruceB 1 CLED96_1, Camri 1, CaSS|eYates 1, Cedasﬂe 1, Chance64 1,
Coleslaw_ 1 Crespo 1 DNAIIT 001 Frosty24”1, Gideon_1, Gomashi 1, Han 1,
Hope_1, Jane 1, Jolene 1, Jonghyun 1, Kareem 1, Liefie_1, LOUISV14 1,
Marmle_1 OctawousRex 1 Periodt_1, Phreak 1, Rabbs 1, Remy19 1,
Renaissance_1, Sneeze 1, TomBrady_1 Zomble_1

Genes that have the "Most Annotated" start but do not call it:

» Cherrybomb426_1, DMoney_1, Darionha_1, GoldenAsh_1, Grizzly_1
Hotshotbaby7_1 JorRay 1, Kasen3_1, MOngI 1, Olga_1, Peeb 1, Phish 1,
PinkYoshi_1, Plaguels_ REQ2_O1 Schlebel_ ShabmShabazz_ Sweets_1,
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Start 22:

» Found in 59 of 108 ( 54.6% ) of genes in pham

» Manual Annotations of this start: 16 of 93

« Called 35.6% of time when present

» Phage (with cluster) where this start called: Cherrybomb426_1 (G1), DMoney 1
(G1), Darionha_1 (G1), GoldenAsh_1 (G1), Grizzly_1 (G1), Hotshotbaby7_1 (G1),
Jolie2_1 (G4), JorRay_1 (G1), Kasen3_1 (G1), Lemurla _1(G4), Mowgli_1 (G1),
Olga_1 (G1), Peeb_1(G1), Phish_1 (G1), PinkYoshi_1 {G1), Plagueis_T (G1),
Schiebel_1 (G1), ShaboiShabazz_1 (G1), Sweets_1(G1), Taheera_1 (G1), Terror_1
(G1),
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Gene: GoldenAsh_1 Start: 46, Stop: 387, Start Num: 22
Candidate Starts for GoldenAsh_1:
(Start: 21 @43 has 33 MA's), (Start: 22 @46 has 16 MA's), (60, 148), (73, 217), (79, 268),
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>Zombie_1, terminase small subunit, 114
Length = 114

Score = 224 bits (571), Expect = 5e-59
Identities = 113/113 (100%), Positives = 113/113 (100%)

Query: 1 MAGRTDRPLSVVKAGETPAKKAAPRKRAPAKPRTLAQAAKLSRKTLLETLRDKIANAMDD 60
MAGRTDRPLSVVKAGETPAKKAAPRKRAPAKPRTLAQAAKLSRKTLLETLRDKIANAMDD
Sbjct: 2 MAGRTDRPLSVVKAGETPAKKAAPRKRAPAKPRTLAQAAKLSRKTLLETLRDKIANAMDD 61

Query: 61 PRAHPRDVGNLVKQLLDVQNQIDALAGKPAGGKKAEPSAVADTPNEVWDEDAT 113
PRAHPRDVGNLVKQLLDVQNQIDALAGKPAGGKKAEPSAVADTPNEVWDEDAL
Sbjct: 62 PRAHPRDVGNLVKQLLDVQNQIDALAGKPAGGKKAEPSAVADTPNEVWDEDAI 114

>Sweets_1, function unknown, 113
Length = 113

Score = 224 bits (571), Expect = 5e-59
Identities = 113/113 (100%), Positives = 113/113 (100%)

Query: 1 MAGRTDRPLSVVKAGETPAKKAAPRKRAPAKPRTLAQAAKLSRKTLLETLRDKIANAMDD 60
MAGRTDRPLSVVKAGETPAKKAAPRKRAPAKPRTLAQAAKLSRKTLLETLRDKIANAMDD
Sbjct: 1 MAGRTDRPLSVVKAGETPAKKAAPRKRAPAKPRTLAQAAKLSRKTLLETLRDKIANAMDD 60

Query: 61 PRAHPRDVGNLVKQLLDVQNQIDALAGKPAGGKKAEPSAVADTPNEVWDEDAT 113
PRAHPRDVGNLVKQLLDVQNQIDALAGKPAGGKKAEPSAVADTPNEVWDEDAL
Sbjct: 61 PRAHPRDVGNLVKQLLDVQNQIDALAGKPAGGKKAEPSAVADTPNEVWDEDAI 113

>Sneeze_1, terminase small subunit, 114
Length = 114

Score = 224 bits (571), Expect = 5e-59
Identities = 113/113 (100%), Positives = 113/113 (100%)

Query: 1 MAGRTDRPLSVVKAGETPAKKAAPRKRAPAKPRTLAQAAKLSRKTLLETLRDKIANAMDD 60
MAGRTDRPLSVVKAGETPAKKAAPRKRAPAKPRTLAQAAKLSRKTLLETLRDKIANAMDD
Sbjct: 2 MAGRTDRPLSVVKAGETPAKKAAPRKRAPAKPRTLAQAAKLSRKTLLETLRDKIANAMDD 61

Query: 61 PRAHPRDVGNLVKQLLDVQNQIDALAGKPAGGKKAEPSAVADTPNEVWDEDAT 113
PRAHPRDVGNLVKQLLDVQNQIDALAGKPAGGKKAEPSAVADTPNEVWDEDAL
Sbjct: 62 PRAHPRDVGNLVKQLLDVQNQIDALAGKPAGGKKAEPSAVADTPNEVWDEDAI 114
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Descriptions Graphic Summary Alignments Taxonomy

Sequences producing significant alighments Download ~ Select columns ¥ Show | 100V | @
select all 44 sequences selected GenPept Graphics Distance tree of results  Multiple alignment MSA Viewer
Description Scientific Name Max | Total | Query = per. | Acc. Accession
- - Score Score Cover value Ident Len
v - v v v -

hypothetical protein KDW72 gp01 [Mycobacterium phage Grizzly] Mycobacterium phage Grizzly 166 166 100% 1e-50 100.00% 113 YP_010051411.1
hypothetical protein ANGEL 1 [Mycobacterium phage Angel] Mycobacterium phage Angel 166 166 100% 2e-50 100.00% 114 YP_002941859.1
terminase small subunit [Mycobacterium phage Taheera] Mycobacterium phage Taheera 139 139 100% 4e-40 88.60% 114 YP _010051286.1
hypothetical protein KDW68 gp01 [Mycobacterium phage Paito] Mycobacterium phage Paito 124 124 96% 5e-34  72.73% 111 YP_010051218.1
terminase small subunit [Mycobacterium phage Cambiare] Mycobacterium phage Cambiare 105 105 93% 1e-26  59.43% 111 YP_009209484.1
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44 sequences selected e

& Downloadv ~ GenPept Graphics ¥ Next <«Descriptions

hypothetical protein KDW72_gp01 [Mycobacterium phage Grizzly]
Sequence ID: YP_010051411.1 Length: 113 Number of Matches: 1
See 13 more title(s) v See all Identical Proteins(IPG)

Range 1: 1 to 113 GenPept Graphics Related Information
Score Expect Method Identities Positives Gaps e icentical
166 bits(420) 1e-50 Compositional matrix adjust. 113/113(100%) 113/113(100%) 0/113(0%) proteins to YP_010051411.1

Query 1 MAGRTDRPLSVVKAGETpakkaaprkrapakprTLAQAAKLSRKTLLETLRDKIANAMDD 6@
MAGRTDRPLSVVKAGETPAKKAAPRKRAPAKPRTLAQAAKLSRKTLLETLRDKIANAMDD
Sbjet 1 MAGRTDRPLSVVKAGETPAKKAAPRKRAPAKPRTLAQAAKLSRKTLLETLRDKIANAMDD 60

Query 61  PRAHPRDVGNLVKQLLDVQNQIDALagkpaggkkaEPSAVADTPNEVWDEDAI 113
PRAHPRDVGNLVKQL LDVQNQIDALAGKPAGGKKAEPSAVADTPNEVKDEDAT
Sbjct 61  PRAHPRDVGNLVKQLLDVQNQIDALAGKPAGGKKAEPSAVADTPNEVWDEDAI 113

& Downloadv ~ GenPept Graphics ¥ Next A Previous <«Descriptions

hypothetical protein ANGEL_1 [Mycobacterium phage Angel]
Sequence ID: YP_002941859.1 Length: 114 Number of Matches: 1
See 41 more title(s) v See all Identical Proteins(IPG)

Range 1: 2 to 114 GenPept Graphics Related Information
Score Expect Method Identities Positives Gaps Gene- assmat_ed gene "_Eta”s
166 bits(419) 2e-50 Compositional matrix adjust. 113/113(100%) 113/113(100%) 0/113(0%) Identical Proteins - Identical

proteins to YP_002941859.1
Query 1 MAGRTDRPLSVVKAGETpakkaaprkrapakprTLAQAAKLSRKTLLETLRDKIANAMDD 6@
MAGRTDRPLSVVKAGETPAKKAAPRKRAPAKPRTLAQAAKLSRKTLLETLRDKIANAMDD
Sbjct 2 MAGRTDRPLSVVKAGETPAKKAAPRKRAPAKPRTLAQAAKLSRKTLLETLRDKIANAMDD 61

Query 61  PRAHPRDVGNLVKQLLDVQNQIDALagkpaggkkaEPSAVADTPNEVWDEDAI 113
PRAHPRDVGNLVKQL LDVQNQIDALAGKPAGGKKAEPSAVADTPNEVKDEDAT
Sbjct 62  PRAHPRDVGNLVKQLLDVQNQIDALAGKPAGGKKAEPSAVADTPNEVWDEDAI 114

& Downloadv ~ GenPept Graphics ¥ Next A Previous <«Descriptions

terminase small subunit [Mycobacterium phage Taheera]
Sequence ID: YP_010051286.1 Length: 114 Number of Matches: 1
See 2 more title(s) v See all Identical Proteins(IPG)

Range 1: 1 to 114 GenPept Graphics Related Information
Score Expect Method Identities Positives Gaps M-Identical
139 bits(351) 4e-40 Compositional matrix adjust. 101/114(89%) 105/114(92%) 1/114(0%) proteins to YP_010051286.1

Query 1 MAGRTDRPLSVVKAGETpakkaaprkrapakprTLAQAAKLSRKTLLETLRDKIANAMDD 6@
MAGRTDRPL+VVKAG ~PAKKAAPRKRAPAKPRTLAQAAKLSRKTLLETLRDKIA +MDD
Sbjet 1 MAGRTDRPLTVVKAGAPPAKKAAPRKRAPAKPRTLAQAAKLSRKTLLETLRDKIATSMDD 60

Query 61  PRAHPRDVGNLVKQLLDVQNQIDALagk-paggkkaEPSAVADTPNEVWDEDAI 113
PRAHPRDVGNLVKQLLDVQNQ+DAL GK G KKAEPSAVADTPNE W+EDAT
Sbjct 61  PRAHPRDVGNLVKQLLDVQNQLDALVGKPAGGSKKAEPSAVADTPNEAWNEDAI 114
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Descriptions Graphic Summary Alignments Taxonomy

hypothetical protein AVT46_gp01 [Mycobacterium phage MOOREtheMARYer] Mycobacterium phage MOOREtheMARYer 96.7 96.7 92% 3e-23 55.66% 108 YP_009198038.1

Sequences producing significant alighments Download Select columns ¥ Show | 100V | @
select all 44 sequences selected GenPept Graphics Distance tree of results ~ Multiple alignment MSA Viewer
Description Scientific Name Max | Total | Query = per. | Acc. Accession
- - Score Score Cover value Ident Len
v - v v v -

hypothetical protein ANGEL 1 [Mycobacterium phage Angel] Mycobacterium phage Angel 168 168 100% 2e-51 100.00% 114 YP_002941859.1
hypothetical protein KDW72 gp01 [Mycobacterium phage Grizzly] Mycobacterium phage Grizzly 166 166  99% 1e-50 100.00% 113 YP_010051411.1
terminase small subunit [Mycobacterium phage Taheera] Mycobacterium phage Taheera 139 139 99%  4e-40 88.60% 114 YP _010051286.1
hypothetical protein KDW68 gp01 [Mycobacterium phage Paito] Mycobacterium phage Paito 124 124 95% 5e-34  72.73% 111 YP_010051218.1
terminase small subunit [Mycobacterium phage Cambiare] Mycobacterium phage Cambiare 105 105 92% 1e-26  59.43% 111 YP_009209484.1
hypothetical protein KDW76 gp01 [Mycobacterium phage Lemuria] Mycobacterium phage Lemuria 99.8 99.8 99% 3e-24 63.03% 119 YP _010051671.1

hypothetical protein KDW77_gp02 [Mycobacterium phage Pinnie] Mycobacterium phage Pinnie 955 955 92% 9e-23 54.72% 108 YP_010051737.1




image15.png
X Download v GenPept Graphics

hypothetical protein ANGEL_1 [Mycobacterium phage Angel]
Sequence ID: YP_002941859.1 Length: 114 Number of Matches: 1
See 41 more title(s) ¥ See all Identical Proteins(IPG)

Range 1: 1 to 114 GenPept Graphics

Score Expect Method Identities Positives Gaps
168 bits(426) 2e-51 Compositional matrix adjust. 114/114(100%) 114/114(100%) 0/114(0%)

Query 1 MMAGRTDRPLSVVKAGETpakkaaprkrapakprTLAQAAKLSRKTLLETLRDKIANAMD 60
MMAGRTDRPLSVVKAGETPAKKAAPRKRAPAKPRTLAQAAKLSRKTLLETLRDKIANAMD
Sbjct 1 MMAGRTDRPLSVVKAGETPAKKAAPRKRAPAKPRTLAQAAKLSRKTLLETLRDKIANAMD 60

Query 61  DPRAHPRDVGNLVKQLLDVQNQIDALagkpaggkkaEPSAVADTPNEVWDEDAI 114
DPRAHPRDVGNLVKQL LDVQNQIDALAGKPAGGKKAEPSAVADTPNEVWDEDAT
Sbjct 61  DPRAHPRDVGNLVKQLLDVQNQIDALAGKPAGGKKAEPSAVADTPNEVWDEDAI 114

Next Descriptions

Related Information
Gene - associated gene details
Identical Proteins - Identical
proteins to YP_002941859.1

X Download v GenPept Graphics

hypothetical protein KDW72_gp01 [Mycobacterium phage Grizzly]
Sequence ID: YP_010051411.1 Length: 113 Number of Matches: 1
See 13 more title(s) v See all Identical Proteins(IPG)

Range 1: 1 to 113 GenPept Graphics

Score Expect Method Identities Positives Gaps
166 bits(420) 1e-50 Compositional matrix adjust. 113/113(100%) 113/113(100%) 0/113(0%)

Query 2 MAGRTDRPLSVVKAGETpakkaaprkrapakprTLAQAAKLSRKTLLETLRDKIANAMDD 61
MAGRTDRPLSVVKAGETPAKKAAPRKRAPAKPRTLAQAAKLSRKTLLETLRDKIANAMDD
Sbjct 1 MAGRTDRPLSVVKAGETPAKKAAPRKRAPAKPRTLAQAAKLSRKTLLETLRDKIANAMDD 60

Query 62  PRAHPRDVGNLVKQLLDVQNQIDALagkpaggkkaEPSAVADTPNEVWDEDAI 114
PRAHPRDVGNLVKQL LDVQNQIDALAGKPAGGKKAEPSAVADTPNEVWDEDAT
Sbjct 61  PRAHPRDVGNLVKQLLDVQNQIDALAGKPAGGKKAEPSAVADTPNEVWDEDAI 113
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Related Information

Identical Proteins - Identical
proteins to YP_010051411.1
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Genomic |Spacer Final Sequence of the Region |Start|Start ORF
Z Value |Distance|Score Upstream of the Start Codon |Position |Length
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I think Deb is right in that you you should check for alignments to domains. | can see quite a few
HHPRED matches that start in the middle of the subject but align to amino acid 1 or 2 when start 797 is
selected.

When | get situations like this, | have my students take the amino acid sequence of the longer form and
do an hhpred search. Then look at the results and ask: do those "extra" amino acids at the beginning
(42 amino acids in this case) also aligning to the subject. If those amino acids do align, we take it as
pretty evidence that those first amino acids are in the protein and we pick the longer form, if the
amino acids to not align we pick the shorter form.
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e Choose 4 databases by clicking the large box marked “Select database” (PDB will already appear in the box by default, click anywhere in the box next to it) and selecting
databases from the list that appears (they can be simultaneously used):

e pdb70 [currentdate],
e PfamA [currentdate],
e NCBI_Conserved Domains_[currentdate],

e SCOP70




image19.png
Visualization

Hitlist

Show

Nr

1

2

25

Hit

6Z0M_D

6Z0L_F

~
;<)

626H_D
620L_F

DUF1843 _Donain

DUF4349 _Donain o

5J73_B
2UHJ_E
1ZHB_E

5J8K_A

3PHO_B

T355_needle_E

2YYO_B

cd12208
626H_C

DUF3375 Protein

7BEY_B
2LFB_A
BDHP_A
3KDO_B

SHES_D

ADZN_A

PHA_synth_TII_E

Entries
Name Probability
Cys-Ncap strand; Acyl Transfer Activity, 92.45

Domain Swapped Dimer, Oxyanion-
Binding Site, DE NOVO PROTEIN; HET:
ACE, NH2; 1.

Cys-N2 Strand; Acyl Transfer Activity, 91.83
Domain Swapped Dimer, Oxyanion-

Binding Site, DE NOVO PROTEIN; HET:

ACE; 2.33A4N/

E-value

1.5

1.8

<)
<

Search:

Score

28.52

28.22

Ss

53

5.1

Resubmit Section

Aligned
cols

40

40

Target
Length

50

50




image20.png
Alignments

Template alignment | Template 3D Structure | PDBe
6Z0M_D Cys-Ncap strand; Acyl Transfer Activity, Domain Swapped Dimer, Oxyanion-Binding Site, DE NOVO PROTEIN; HET: ACE, NH2;
{N/A}

Probability: 92.45%, E-value: 1.5, Score:28.52, Aligned cols: 40, Identities: 20%, Similarit

L45A

36, Template Neff: 1.3

Q ss_pred HHHHHHHHHHHC € CCCCCHHHHHHHHHHHHHHHHHHHHHA C

Q Q_4825176 47 LETLRDKIANAMDDPRAHPRDVGNLVKQLLDVQNQIDALAG 87 (113

Q Consensus 47 L~AlR~rLAvviddemteerdlAalsrerlvevameInelew 87 (113)
[P N U (Y [ DY D)

T Consensus 3 laalrs~lgalr-regvsmelaamevelvavevelaaw~s 42 (50

T 620M_D 3 LAALRSELQALR-REGFSPEELAALESELQALERELAALRS 42 (50

T ss_dssp HHHHHHHHHHHH -HT TCCHHHHHHHHHHHHHHHHHHHHHHH

T ss_pred HHHHHHHHHHHH -HC CCCHHHHHHHHHHHHHHHHHHHHHHH

Template alignment | Template 3D Structure | PDBe
2. 6Z0L_F Cys-N2 Strand; Acyl Transfer Activity, Domain Swapped Dimer, Oxyanion-Binding Site, DE NOVO PROTEIN; HET: ACE; 2.33A {N/A}
Probability: 91.83%, E-value: 1.8, Score:28.22, Aligned cols: 40, Identities: 20%, Similarity: 0.335, Template Neff: 1.3

Q ss_pred HHHHHHHHHHHC € CCCCCHHHHHHHHHHHHHHHHHHHHHA C

Q Q_4825176 47 LETLRDKIANAMDDPRAHPRDVGNLVKQLLDVQNQIDALAG 87 (113

Q Consensus 47 L~AlR~rLAvviddemteerdlAalsrerlvevameInelew 87 (113)
[P N U (Y [ DY D)

T Consensus 3 laalrs~lgalr-regvsmelaamevelvavevelaaw~s 42 (50

T 6Z0L_F 3 LCALRSELQALR-REGFSPEELAALESELQALERELAALRS 42 (50

T ss_dssp HHHHHHHHHHHH -HT TCCHHHHHHHHHHHHHHHHHHHHHHH

T ss_pred hhHHHHHHHHHH - He CCCHHHHHHHHHHHHHHHHHHHHHHH
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Visualization
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Hitlist
Show 25 2+ Entries Search:
Aligned Target
Nr Hit Name Probability E-value Score ss  cols Length
1 6Z0M_D Cys-Ncap strand; Acyl Transfer Activity, 90.04 45 26.4 5.6 39 50
Domain Swapped Dimer, Oxyanion-
Binding Site, DE NOVO PROTEIN; HET:
ACE, NH2; 1.
2 6Z0L_F Cys-N2 Strand; Acyl Transfer Activity, 89.07 53 26.1 5.4 39 50

Domain Swapped Dimer, Oxyanion-
Binding Site, DE NOVO PROTEIN; HET:
ACE; 2.33A4N/
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Alignments

Template alignment | Template 3D Structure | PDBe

6Z0M_D Cys-Ncap strand; Acyl Transfer Activity, Domain Swapped Dimer, Oxyanion-Binding Site, DE NOVO PROTEIN; HET: ACE, NH2; 1.45A
" {N/A}

Probability: 90.04%, E-value:4.5, Score:26.4, Aligned cols:

9, Identities: 21%, Similarity: 0.365, Template Neff: 1.3

Q ss_pred HHHHHHHHHHHh ¢CCCCCHHHRHHHHHHHHHHHHHHHHHh

Q Q_4825176_1 48 LETLRDKTANAMDDPRAHPRDVGNLVKQLLDVQNQIDALA 87 (114)

Q Consensus 48 L~alRerlA~~idd~~t~~rdlAalsrrl~eve~ele~l~ 87 (114)
I S [ I Y Y

T Consensus 3 laalrs~lgalr-rog~s~~elaa~e~el~a~e~elaa~~ 41 (50)

T 670M D 3 LAALRSELQALR-REGFSPEELAALESELQALERELAALR 41 (50!

T ss_dssp HHHHHHHHHHHH - HTTCCHHHHHHHHHHHHHHHHHHHHHH

T ss_pred HHHHHHHHHHHH - H CCCHHHHHHHHHHHHHHHHHHHHHH

Template alignment | Template 3D Structure | PDBe
2. 6Z0L_F Cys-N2 Strand; Acyl Transfer Activity, Domain Swapped Dimer, Oxyanion-Binding Site, DE NOVO PROTEIN; HET: ACE; 2.33A {N/A}
Probability: 89.07%, E-value:5.3, Score:26.1, Aligned cols: 39, Identities:21%, Similarity:0.34, Template Neff: 1.3

Q ss_pred HHHHHHHHHHHh ¢CCCCCHHHRHHHHHHHHHHHHHHHHHh

Q Q_4825176_1 48 LETLRDKTANAMDDPRAHPRDVGNLVKQLLDVQNQIDALA 87 (114)

Q Consensus 48 L~alRerlA~~idd~~t~~rdlAalsrrl~eve~ele~l~ 87 (114)
I S [ I Y Y

T Consensus 3 laalrs~lgalr-rog~s~~elaa~e~el~a~e~elaa~~ 41 (50)

T 670L_F 3 LCALRSELQALR-REGFSPEELAALESELQALERELAALR 41 (50!

T ss_dssp HHHHHHHHHHHH - HTTCCHHHHHHHHHHHHHHHHHHHHHH

T ss_pred 'hhHHHHHHHHHH - HC CCCHHHHHHHHHHHHHHHHHHHHHH
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Score E

Sequences producing significant alignments: (bits) Value

Arthrobacter phage GoldenAsh complete sequence, 41441 bp includi... 8.215e+04
Mycobacterium phage Schiebel complete sequence, 41441 bp includi... 8.162e+04
Mycobacterium phage Angel complete genome 8.161e+04
Mycobacterium phage Kasen3 complete sequence, 41890 bp including... 7.77le+04
Mycobacterium phage Peeb complete sequence, 41876 bp including 1... 7.367e+04
Mycobacterium phage Zombie complete sequence, 41901 bp including... 6.024e+04
Mycobacterium phage Renaissance complete sequence, 41879 bp incl... 6.024e+04
Mycobacterium phage Mowgli complete sequence, 41902 bp including... 6.024e+04
Mycobacterium phage Kareem complete sequence, 41901 bp including... 6.024e+04
Mycobacterium phage JorRay complete sequence, 41901 bp including... 6.024e+04
Mycobacterium phage Frosty24 complete sequence, 41901 bp includi... 6.024e+04
Mycobacterium phage DMoney complete sequence, 41880 bp including... 6.024e+04
Mycobacterium phage CLED96 complete sequence, 41456 bp including... 6.024e+04
Mycobacterium phage BPs complete genome 6.024e+04
Mycobacterium phage Olga complete sequence, 41902 bp including 1... 6.024e+04
Mycobacterium phage Marmie complete sequence, 41902 bp including... 6.024e+04
Mycobacterium phage Hope complete genome 6.024e+04
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Details for Pham 101524

Number 101524

Color

Number of Members 273

ActinUp_7 ActinUp MH051246 K 228 bp
Adephagia_7 Adephagia JF704105 K 228 bp
Adonis_7 Adonis MH001453 K 237 bp
AlishaPH_7 AlishaPH MH077577 K 237 bp
AlleyCat_5 AlleyCat MF185717 K 360 bp




