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[bookmark: _Toc138669865]Gene 4 (stop 5001) : start changed
 [image: Une image contenant texte, capture d’écran, nombre, Police

Description générée automatiquement]

Minimiser les gaps et meilleur score malgré le start ATG et pas GTG et pouvoir codant a 4300 sur gêne mark (voir Genemark ci-dessous). On avait choisi 4279
RSB score meilleure Blast alignement correcte les protéines, on change pour prendre 3883

[image: Une image contenant texte, diagramme, ligne, Parallèle

Description générée automatiquement]
[image: Une image contenant texte, diagramme, ligne, Parallèle

Description générée automatiquement]


[bookmark: _Toc138669866]ORF 8 (Stop 7712) Head-to-tail-adaptator (Nomenclature SEA PHAGE) [image: Une image contenant texte, capture d’écran, document, nombre

Description générée automatiquement]
[image: Une image contenant texte, Police, nombre, capture d’écran

Description générée automatiquement]
[image: Une image contenant texte, capture d’écran, Police, nombre

Description générée automatiquement]

[bookmark: _Toc138669867]Gene 9 (stop 8080): start changed to minimize gap
[image: Une image contenant texte, Police, nombre, ligne

Description générée automatiquement]
Meilleur score, évite gap, chevauchement “juste” de 3 nt 

[bookmark: _Toc138669868]Gene 10 (stop 8409): discussion for start 

[image: Une image contenant texte, logiciel, Logiciel multimédia, Icône d’ordinateur

Description générée automatiquement]si 8089 réduction du gap à 10 bp au lieu de 75 bp avec 8155
[image: Une image contenant texte, diagramme, ligne, Parallèle

Description générée automatiquement]
hésitation avec start à 8089 ou 8155 score RBS à peu près identiques mais observation GenMark peu de pouvoir codant en amont : on change quand même le stop à 8089 pour réduire le gap
[image: A picture containing text, screenshot, software, computer icon

Description automatically generated]
When we blast the new CDS, we find hits which align starting at the new Nter. Additional justification for the new change.
[bookmark: _Toc138669869]ORF 10 (STOP 8409) functional annotation : Hypothetical Protein (HK97_gp10)
[image: Une image contenant texte, Police, capture d’écran, nombre

Description générée automatiquement][image: Une image contenant texte, capture d’écran, nombre, Police

Description générée automatiquement][image: Une image contenant texte, Police, nombre, ligne

Description générée automatiquement]
[image: Une image contenant texte, capture d’écran, Police, ligne

Description générée automatiquement]SEA-PHAGE official annotation list
Final choice gene 10:  hypothetical protein

[bookmark: _Toc138669870]Gene 13 (stop 10168) and gene 14 (stop 10187): programmed -1 frameshift tail assembly chaperone

[image: Une image contenant texte, Police, logiciel, capture d’écran

Description générée automatiquement]
[image: Une image contenant texte, capture d’écran, Police, nombre

Description générée automatiquement]
[image: A picture containing text, screenshot, font, number

Description automatically generated]
Frameshift is the same type as E. coli P2 : Position 10156
[image: Une image contenant texte, capture d’écran

Description générée automatiquement]

[bookmark: _Toc138669871]Gene 15 (stop 16625) functional annotation : tape measure protein
[image: Une image contenant texte, capture d’écran, Police, nombre

Description générée automatiquement]
[image: Une image contenant texte, logiciel, Page web, Icône d’ordinateur

Description générée automatiquement]
[image: Une image contenant texte, Police, capture d’écran, algèbre

Description générée automatiquement]
[bookmark: _Toc138669872]Gene 19 (stop 22402): hypothetical protein (has glycoside hydrolase domain)
[image: Une image contenant texte, nombre, Police, capture d’écran

Description générée automatiquement]
HHPRED gene 19 :
[image: Une image contenant texte, capture d’écran, Police, nombre

Description générée automatiquement]
[image: Une image contenant texte, capture d’écran, nombre, Police

Description générée automatiquement]


[bookmark: _Toc138669873]Gene 20 (stop 22806): Discussion about start, decision no change
[image: Une image contenant texte, capture d’écran, nombre, Police

Description générée automatiquement]

si on prend 22378 chevauchement de 24
pouvoir codant gene marks donne 22606 mais score assez bien pour 22432 donc à voir
prendre plutôt vers 22600. Gène trop court dans ce cas.[image: Une image contenant texte, diagramme, ligne, Parallèle

Description générée automatiquement]

[image: Une image contenant texte, diagramme, ligne, Parallèle

Description générée automatiquement]

Finalement on conserve le start à 22378.

[bookmark: _Toc138669874]Gene 24 (stop 25668) : Hypothetical protein (HHPred : Receptor binding protein, however this does not belong to the official gene name list on SEA-PHAGE)
[image: Une image contenant texte, capture d’écran, Police, nombre

Description générée automatiquement]
[image: Une image contenant texte, capture d’écran, Page web, Site web

Description générée automatiquement]

[image: Une image contenant texte, capture d’écran, Police, nombre

Description générée automatiquement]

[bookmark: _Toc138669875]Gene 26 (stop 26877) : Decision not to change start in position 26002 despite gap
[image: A screenshot of a computer

Description automatically generated]
RBS score for the alternative starts 25963 or 25966 are too low
[image: A screenshot of a computer

Description automatically generated]
Coding potential not great for this ORF


[bookmark: _Toc138669876]Gene 30 (stop 28352): changed the start 
[image: Une image contenant texte, Police, blanc, capture d’écran

Description générée automatiquement]

[image: Une image contenant texte, capture d’écran, nombre, Parallèle

Description générée automatiquement]

[bookmark: _Toc138669877]ORF 35 (Stop 30016) Nomenclature SEA PHAGE : Hypothetical Protein[image: Une image contenant texte, capture d’écran, Police, nombre

Description générée automatiquement]
  [image: Une image contenant texte, capture d’écran, nombre, Police

Description générée automatiquement]
[bookmark: _Toc138669878]ORF 37 (Stop 30970) Nomenclature SEA-PHAGE : DnaQ-like (DNA polymerase III subunit)
[image: Une image contenant texte, capture d’écran, document, motif

Description générée automatiquement] Question : exoribonuclease or DnaQ-like polymerase III subunit?
With BLAST one gets both 
[image: Une image contenant texte, capture d’écran, nombre

Description générée automatiquement] 
[image: Une image contenant texte, Police, nombre, capture d’écran

Description générée automatiquement] 
HHblits[image: ]
Gene 37 results: HHPRED both exoribonuclease (hits 1-4, hits correspond to structures) and DNA pol subunit (hits 5 and 6) are found. Hit 5 is a conserved domain description.
[image: A screenshot of a computer

Description automatically generated]
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Description automatically generated]
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Description automatically generated]
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Description automatically generated]
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Description automatically generated]
[image: A computer screen shot of a computer

Description automatically generated with low confidence]
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Description automatically generated]
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Description automatically generated]
No publication linked to the structure of hit number 4 2IGI_B
[image: A screenshot of a computer

Description automatically generated]
[image: A computer screen shot of a computer

Description automatically generated with low confidence]
[image: A screenshot of a computer

Description automatically generated]
[image: A screenshot of a computer

Description automatically generated]
Feature 1 The invariant DEDD residues are found are in gp37 
Specific HX4D pattern in ExoIII domain also found in gp37
[image: A computer screen shot of a computer screen

Description automatically generated with low confidence]
[image: A screenshot of a computer

Description automatically generated]
Feature 2 Acidic residues found in gp37

[image: A screenshot of a computer

Description automatically generated]
Question: if we decide DnaQ-like DNA polymerase subunit, should we find other subunits of the DNA polymerase?

Gene 50 : “should I stay or should I go?” “to be or not to be?” “keep or delete?”
Gene 50 is a small gene that overlaps (33nt) with gene 51. We debated back and forth to shorten it (but it results in a 66 bp gene) or delete altogether (but this creates a 86 bp gap). 
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Description automatically generated]
[image: A screenshot of a computer

Description automatically generated]
[image: Une image contenant texte, diagramme, ligne, nombre

Description générée automatiquement]
As Genemark indicates a strong coding potential, we eventually decided to keep it.

[bookmark: _Toc138669879]Gene 53 (stop 35362) : methyltransferase
BlastP
[image: A screenshot of a computer

Description automatically generated]
HHPRED
[image: A screenshot of a computer

Description automatically generated]
[image: A screenshot of a computer

Description automatically generated]
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Description automatically generated]
[image: A picture containing text, screenshot, software, computer icon

Description automatically generated]
Methyltransferase but no clear idea what the substrate could be (peptide, DNA, etc…?)
[bookmark: _Toc138669880]Gap between Gene 57 and Gene 58: gap of 101 bp, decision not to fill it
Should it be filled with small ORF encoding 29 aa?

[image: A screenshot of a computer

Description automatically generated]
GeneMark coding potential of this orf only with order 2 (red dotted line) not order 4
[image: A screenshot of a computer

Description automatically generated]
The best RBS for this ORF would be for a start in position 37394, which makes the ORF encode a 29 aa peptide. We decided not to add it.

[bookmark: _Toc138669881]Gene 86 (stop 47646): new gene that was added
[image: Une image contenant texte, capture d’écran, Police, nombre

Description générée automatiquement]
[image: Une image contenant texte, diagramme, Plan, Parallèle

Description générée automatiquement]
[image: ]

[bookmark: _Toc138669882]ORF 69 (STOP 41237) Nomenclature SEA PHAGE Hypothetical Protein
[image: Une image contenant texte, capture d’écran, document, nombre

Description générée automatiquement] [image: Une image contenant texte, capture d’écran, nombre, Police

Description générée automatiquement]
[image: Une image contenant texte, capture d’écran, nombre, Police

Description générée automatiquement]

[bookmark: _Toc138669883]ORF 73 (STOP 42165) Nomenclature SEA PHAGE Hypothetical Protein

[image: Une image contenant texte, capture d’écran, Police, nombre

Description générée automatiquement]
[image: Une image contenant texte, Police, nombre, capture d’écran

Description générée automatiquement] [image: Une image contenant texte, capture d’écran, Police, nombre

Description générée automatiquement]

[bookmark: _Toc138669884]Gene 77 (stop 43855) : HNH endonuclease
[image: A screenshot of a computer

Description automatically generated][image: A screenshot of a computer

Description automatically generated]
[bookmark: _Hlk138631791]There is HNH within 30 aa but it is not in the region with homology with the other (see above query H is in position 84, then N and H but no alignment in this region with the HNH nuclease)
[image: A screenshot of a computer

Description automatically generated]
Called it HNH endonuclease although we would prefer that HNH be conserved in alignments??
[bookmark: _Toc138669885]Gap between gene 82 (stop 45497) and gene 83 (stop 46032): gap is currently 220 bp
GeneMark show little coding potential
[image: A screenshot of a computer

Description automatically generated]
Best RBS for start at 45811
[image: A screenshot of a computer

Description automatically generated]
Finally Gene 83 encodes a protein with homology to endonuclease (not clear if it is a HNH endonuclease though) so it is possible to have a bigger gap if this is a recent insertion event
[bookmark: _Toc138669886]Gene 83 (stop 46032): start 46310 leaves a 134-bp gap before gene 84
[image: A screenshot of a computer

Description automatically generated]
Best RBS corresponds to start 46310
[bookmark: _Toc138669887]Gene 83 (stop 46032): functional annotation to hypothetical protein and not HNH endonuclease because of HHPRED findings
BlastP in Actinophagedb
[image: A screenshot of a computer

Description automatically generated]
Note that residues HNH are not within 30 aa span (but rather 45 aa apart)
BlastP : HNH endonuclease or endonuclease VII or endonuclease
[image: A screenshot of a computer

Description automatically generated]
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Description automatically generated]
HHPRED
[image: A screenshot of a computer

Description automatically generated]
[image: A screenshot of a computer

Description automatically generated]
[image: A screenshot of a computer

Description automatically generated]
Hit 6 is only HNH endonuclease found but PSonyx protein is shorter. Also we do not see conservation of HNH, just the 5 cysteines are conserved in the alignment.  Conclusions: Hypothetical protein rather than HNH endonuclease
[bookmark: _Toc138669888]Gene 85 (STOP 46867) Nomenclature SEA PHAGE : antirepressor 
[image: Une image contenant texte, document, capture d’écran, papier

Description générée automatiquement]
[image: Une image contenant texte, capture d’écran, nombre, document

Description générée automatiquement] [image: Une image contenant texte, capture d’écran, Police, nombre

Description générée automatiquement]
Results HHPRED also point to antirepressor[image: Une image contenant texte, capture d’écran, nombre, Police

Description générée automatiquement]
SEA-PHAGES official gene names
[image: ]
[bookmark: _Toc138669889]Gene 88 (stop 47995) hypothetical protein
Blast Actinophagedb Gene 88 is homologous to gene 77 (HNH endonuclease). HHPRED data shows only partial alignment with endonuclease
[image: A screenshot of a computer

Description automatically generated]
HHPRED Nter aligns with endonuclease
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Description automatically generated]
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Description automatically generated]
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Description automatically generated]

[bookmark: _Toc138669890]Gene 98 deleted
[image: Une image contenant texte, capture d’écran, diagramme, ligne

Description générée automatiquement]

[image: Une image contenant texte, Police

Description générée automatiquement]

[bookmark: _Toc138669891]ORF 109 (STOP 57961) Nomenclature SEA PHAGE : AAA-ATPase[image: Une image contenant texte, capture d’écran, nombre, menu

Description générée automatiquement]  [image: Une image contenant texte, capture d’écran, Police, nombre

Description générée automatiquement] 
[image: Une image contenant texte, capture d’écran, Police, nombre

Description générée automatiquement]
[image: Une image contenant texte, capture d’écran, logiciel, Page web

Description générée automatiquement]
[bookmark: _Toc138669892]Gene 115 (stop 61354) : decision not to lengthen the gene despite 80 bp gap
[image: A screenshot of a computer

Description automatically generated]
RBS for start at position 61641 has a much lower score (-6.655) than start at position 61545 (score -2.584)
Genemark best coding potential for smaller gene version
[image: A screenshot of a computer

Description automatically generated]

[bookmark: _Toc138669893]Gene 117 (stop 62309) : hypothetical protein or DNA binding protein? (but HHPRED predicts RNA polymerase sigma factor, aligns with proteins with known structure)
[image: A screenshot of a computer

Description automatically generated]
[image: A screenshot of a computer

Description automatically generated]
Official function list[image: A picture containing text, screenshot, software, number

Description automatically generated]

[bookmark: _Toc138669894]Gene 120 (STOP 63838) Nomenclature SEA PHAGE : Hypothetical Protein	
[image: Une image contenant texte, capture d’écran, logiciel, nombre

Description générée automatiquement][image: Une image contenant texte, capture d’écran, Police, document

Description générée automatiquement]
 [image: Une image contenant texte, capture d’écran, Police, nombre

Description générée automatiquement]
[image: Une image contenant texte, capture d’écran, Police, ligne

Description générée automatiquement]

[bookmark: _Toc138669895]Deletion of gene 118 (stop 65034, start 65156) on complementary strand, located between 2 genes on forward strand 
[image: Une image contenant texte, diagramme, ligne, Parallèle

Description générée automatiquement]


[bookmark: _Toc138669896]ORF 140 (STOP 80098) Nomenclature SEA PHAGE Hypothetical Protein
[image: Une image contenant texte, capture d’écran, nombre, Police

Description générée automatiquement][image: Une image contenant texte, capture d’écran, Police, nombre

Description générée automatiquement]
  [image: Une image contenant texte, capture d’écran, Police, nombre

Description générée automatiquement]
[image: Une image contenant texte, capture d’écran, Police, nombre

Description générée automatiquement]
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Members (11) of Pham 74799

Aleemily_9 (head-to-tail adaptor) Cafasso_9 (head-to-tail adaptor)

GMA1_8 Jace_7 (head-to-tail connector complex protein)
Morgana_Draft_9 ObLaDi_9 (head-to-tail adaptor)
PSonyx_Draft_8 REQ3_42

SoJo_9 (head-to-tail adaptor) SvVi_9

VanLee_10 (head-to-tail adaptor)
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ORF 98 car sur DNA master cette ORF était en plein milieu des ARNE et que sur GeneMark
elle 'avait pas de pouvoir codant.
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L'encadré rouge représente normalement lendroit ou aurait di se trouver I'ORF 98 en fonction
des codons Stop et Start trouver sur DNA master mais il ny ni ORF ni pouvoir codant. Donc
nous avons véifié sur Aragorn si cette ORF avait des correspondances avec les ANRL. Et le
résultat a été qu'en effet, notre ORF correspondait beaucoup au ARNt. C'est pour cela que nous
avons SUDDFME.
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ORF 118 car cette ORF n'existe pas sur GeneMarK et que 'on passe directement de IORF
1174119 sur GeneMark.

Uencadré rouge représente ['ORF 118 ou du moins la elle aurait dd étre en fonction de ces
codons Start et Stop. Nous remarquons que cette ORF chevauche 3 la fois ORF 17
drenviron 20 pb et qu'elle chevauche I'ORF 19 denviron une 50 aines pb. Donc nous avons
préférer supprimer 'ORF 118 et rallonger I'ORF 119 plutot que davoir plusieurs ORF qui se
chevauchent
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WP_015651329.1 hypothetical protein [Corynebacterium callunae] 55.2 2006
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hypothetical protein CIP107506_01131 [Corynebacterium diphtheriac] Corynebacterium diphtheriae 628 628 95% 310 4125% 105 CAB0506862.1
hypothetical protein [Corynebacterium diphtheriae] Corynebacterium diphtheriae 628 628 95% 310 4125% 105 WP_070802187.1
hypothetical protein FRC0534_01074 [Corynebacterium diphtheria] Corynebacterium diphtheriae 628 628 95% 310 4125% 105 CAB1012907.1
hypothetical protein FRC0291_00195 [Corynebacterium diphtheriac] Corynebacterium diphtheriae 612 612 95% 1209 40.00% 105 CAB0799158.1
hypothetical protein [Corynebacterium diphtheriae] Corynebacterium diphtheriae 608 60.8 95% 1e09 40.00% 105 \WP_0882627731
hypothetical protein CIP107533_01308 [Corynebacterium diphtheriae] Corynebacterium diphtheriae 582 582 95% 2008 3875% 105 CAB0G04607.1
hypothetical protein [Corynebacterium diphtheriae] Corynebacterium diphtheriae 582 582 95% 2008 3875% 105 WP_1063614781
hypothetical protein [Corynebacterium diphtheriae] Corynebacterium diphtheriae 574 574 95% 308 3875% 105 WP_0143189881
hypothetical protein [Corynebacterium sp. LK19] Corynebacterium sp. LK19 470 470 91% 4e04 3636% 98 WP_1477189851
hypothetical protein [Corynebacterium Corynebacterium jeikeium 466 466 91% 5e04 3636% 98 WP 0886116861
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Table 1. Functional use of recoding in different bacteriophage and IS elements genes®®

Gene and protein Bacteriophages or IS Host genus Types of recoding Recoding sites® Recoding stimulators
function fami
Tail assembly Tailed dsDNA phages®
chaperones x Escherichia — 1 frameshifting G_GG.A_AAG Usually unapparent; can
HK97 Escherichia — 1 frameshifting G_GG.A_AAA include internal SD and
HK022 Escherichia —1 framesh| g G_GG.A_AAG RNA secondary structure
P2 Escherichia — 1 frameshifting U_UU.U_UU.G
L5 Mycobacterium —1 framesh| G_GG.G_GAA
™4 Mycobacterium —1 framesh| G_GG.A_AAA
phiC31 Streptomyces — 1 framesh G_GG.G_AAG
Mu Escherichia —2 frameshifting C.GG_G.GG_C.GA
Maijor capsid and Tailed dsDNA phages
coat proteins T3, T7 Escherichia — 1 frameshifting G_Gu.Uu_uu.c Internal SD, RNA
A2 Lactobacillus — 1 frameshifting C_CC.C_AAA secondary structures
PSA Listeria + 1 frameshifting c.ccu.cc_aG Predicted RNA
ssRNA phages pseudoknot
QB, MX1, M11, NL95 Escherichia Stop codon RT UGA
Major tail protein Tailed dsDNA phage
PSA Listeria + 1 frameshifting C.CC_U.GA
Coat-lysis hybrid ssRNA phages
protein MS2 Escherichia + 1 frameshifting Unknown Unknown
DNA topoisomerase  Tailed dsDNA phage
T4 Escherichia Translational bypass Matching take-off and A complex system of
(hopping) landing GGA codons signals involving
dynal RNA structures,
growing nascent peptide,
internal SD and stop
codon
Transposase 1S 17 family
Is1 Escherichia — 1 frameshifting A_AAA_AAC Unknown
1S3 family?
182, 1IS150 Escherichia — 1 frameshifting A_AAA_AA.G RNA secondary structure
1s911 Shigella — 1 frameshifting A_AAA_AA.G Internal SD and RNA
secondary structure
1S3 Escherichia — 1 frameshifting C_CAA_AAG RNA secondary structure
181222 Enterobacter — 1 frameshifting G_CG.A_AA.G Internal SD and RNA
secondary structure
1s120 Clostridium Transcriptional slippage  Run of nine As Unknown
1S630 family
1SDra3, ISDrad, 1SDra6 Deinococcus Transcriptional slippage  Runs of eight-to-nine As ~ Unknown
ISTcSa, 1S895 Synechocystis Run of ten As Unknown

2Abbreviation: RT, read-through.
For more information, see Refs [8,17,20,29] and references therein.

“By convention we separate the codons in the original frame by an underlined space *_’, whereas codons in the new (shifted) frame are separated by a dot.

9The examples listed for frameshifting in the tail assembly chaperones and in transposases of 1S3 family are those that have been confirmed experimentally (1S120 is an
exception). Convincing examples of these classes of frameshifting can be found by examination of the sequence for ~2/3 of all long-tailed phages and for the majority of IS3
family members, covering a wide range of host genera.
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2FSD_B putative baseplate protein; Phage, Lactococcus lactis, receptor binding protein, head domain, VIRAL PROTEIN; 2.3 {unidentified
" phage}

Probabilty: 98.99%, Evalue: 2508, Score: 68.36, Aligned cols: 97, Identities: 14%, Similarity:0.121, Template Neff: 7.8
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Q Q35970321 102  AQVWRGOFSAGGSLTVLAI-----PTSPLYGDFSLPA 133 (143)

Q Consensus 102 133 (143)

T Consensus 106 101 (142)
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Crystal Structure of the Receptor-Binding Protein Head Domain from Lactococcus lactis
Phage bIL170

(2006) J Virol 80: 9331-9335

[SCITERITINEIEY Search on PubMed | Search on PubMed Central

DOI: tips://doi.org/10.1128/V1.01160-06
Primary Citation of Related Structures:
2FSD

PubMed Abstract:
Lactococcus lactis, a gram-positive bacterium widely used by the dairy industry, is subject to lytic phage infections.
In the first step of infection, phages recognize the host saccharidic receptor using their receptor binding protein
(RBP). Here, we report the 2.30-A-resolution crystal structure of the RBP head domain from phage biL170. The
structure of the head monomer is remarkably close to those of other lactococcal phages, p2 and TP901-1, despite
any sequence identity with them. The knowledge of the three-dimensional structures of three RBPs gives a better
insight into the module exchanges which have occurred among phages.




image31.png
a @c) [E foc -psonyx ann
29 ONA Master
File  Hor
B9 e Tools _window _Help
[ 7 | 5 ORF Ansyss for 1 Extracted rom Fesa Lirary PSorys
Pase [U = =
- ]
rR— =
) TN |
I TR | 1 ‘ |\ ‘
i Ll HIHI ‘
ORF S £ 25663 Coni Co2 Ca0 Lonoh g1 oo [ ] wow
2l 1l ” | | ORF Sup (26677 SEnd[500 500 500 6
ORFLongh 915 e 0 s s o Seechaehbonis Caimbiean <] _Loce |
3 IH|H ‘ ‘HHI | ‘I‘\ HIJ ‘ I - 10 1 I — T
L m ol {m, ey ey I..qum.o. e sagion Imnlmn Im i -
& 2 vaive [piscancelscore [Upseresn o che Stare [codon|possvicn [tengen
(L CTECOTG s e NSRS o i ey T TR R
RSN o833 11 |73 |acacamsccocecaccrarrre ore |assee siz
Funcion e Psovecis 16 [1esn 22 e ses Ao ez wne
Feaaed = psovoct 17 s a2 e 5000 17 ™G aco0e om0
e Psowects 18 o e 2as w0 ac aes s
? psowocts 19 1w s zoss s e aesr el
I Holposdresuss sz 20 |z zae 42 s s e 2es0s (570
T oo 21 (oss za ess asee |7 a1 2esme las2
e oo e 150 s T aea aso
Psovcss 23 fousr e (e 1so2 T s ks
Psowas a4 [m0 s (4 La a0 -eis |marmemrmcerrieccs oo [aeso 43
Peowvias 5 | s w0 s |7 ot zews azs
o x |swz xem 23 u A aears  aos
psowcar 7 s Lz lazs ERTINI e acsos (378
2a0s s are |zesie s
i | Delte | Pos Vadote T R
1es o o aeses am
i« 5000 Postion 25237 |17 Cortls > Map 17 Moo Lows o o gee
4 e w0 are |seeze as
1% o e sesee sz
.02 |10 ot aeess e
taos 1 e j2eme oz
Lese T aenss e
E* 0%
enemmtAccesson| | | Favorte Gename| Recent Genome | RecentFie| | @ |35 00 R =
- ﬁ ~ ENG 1013PM
Q search [ON'S SCEOQoUEEN &K RIb 0@





image32.png
¥ Draw

<

Read aloud -+ @ u an| ) @
L i
oo 23600 24400 24800
Nucleotide Position
ypicalps aypicalps

ftieses L

10

ice, 80277 bp, circularly permuted, Order 4, Window 96, Step 12, 14/40
lence, 80277 bp, circularly permuted, Order 2, Window 96, Step 12, 14/40

Direct Sequence.

Q Search

05F e e

— e m

N NG~ g
e I 2an

1022PM
62572023

o
&
o




image33.png
30 — on a choisit finalement 27984 au lieu de 28095 (DNA Master)

Avec 27 984 on a un gap de 115 avec ORF 29 cependant d’aprés loi annotation (La densité
des génes dans les génomes de phages est trés élevée, de sorte que les génes ont
tendance 4 atre trés peu séparés. Ainsi, il 'y a généralement pas de grands espaces non
codants entre les génes) , en changeant le start on réduit le gap & 4.

Avec 27984 on une ORF de 258 mais d'aprés sea phage 369 donc on favorise une ORF
plus longue.
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BRFNSS 30633 to 30016 (Reverse)

NUF25280.1 hypothetical protein [Streptomyces sp. PKU-EAQQ1S] 39.
WP_074345750.1 phosphate ABC transporter substrate-binding prote:
MBP6508036.1 SUNF1/EgE8/PvdO family nonheme iron enzyme [Opitutac... 40.

o5
Score
Sequences producing significant alignments: (Bits) Value
WP_136643016.1 hypothetical protein [Subtercola vilae] 62.4  9e-08
WP_113643185.1 hypothetical protein [Prauserella sp. PE3S] 616 3e-07
WP_157932405.1 hypothetical protein [Hycobacteroides abscessus] 56.2  Be-06
WP_134081073.1 hypothetical protein [Iycobacteroides salmoniphilun] 56.6  le-25
WP_167677956.1 hypothetical protein [Rhodococcus sp. B10] 55.5  3e-05
WP_119974851.1 hypothetical protein [Cryobacterium melibiosiphilun] 53.5  le-04
WP_094657741.1 hypothetical protein [Rhodococcus sp. 06-415-5] 535 le-0
WP_146159657.1 hypothetical protein [Allonocardiopsis opalescens]  53.5  le-04
WP_094704499.1 hypothetical protein [Rhodococcus sp. 15-649-2-2] 535 2e-04
YP_009198400.1 hypothetical protein SEA_PHAYONCE 56 [Mycobacteriu... 52.4  2e-04
WP_094640314.1 MULTISPECIES: hypothetical protein [unclassified R... 50.5  0.001
WP_131524404.1 hypothetical protein [Hycobacteroides abscessus] s0.4  0.001
WP_189061325.1 hypothetical protein [Longimycelium tulufanense] 497 e.ee2
¥P_009292453.1 hypothetical protein BIZ73_gp62 [Gordonia phage Eyre] 49.3  0.004
WP_142282896.1 hypothetical protein [Ilycobacterium aquaticum] 481 e.006
WP_114589394.1 hypothetical protein [Microbacterium arborescens] 485 e.007
0RA25195.1 hypothetical protein BSTI3 33280 [Mycobacterium aquati... 45.1  0.008
WP_139179925.1 hypothetical protein [Gordonia westfalica] 466  e.032
GED39117.1 hypothetical protein MOXOL 2259 [Microbacterium oxydans] 43.9  0.24
WP_210533796.1 hypothetical protein [Streptomyces sp. LBUM 1430] 2.4 10
WP_007076642.1 hypothetical protein [Aeromicrobium marinum] a0 1.4
AKU15765.1 hypothetical protein VWV02_07705 [Luteipulveratus mongo... 41.2 2.0
WP_053170663.1 hypothetical protein [Streptomyces sp. SBT349] a2 2.2
WP_080796137.1 hypothetical protein [Corynebacterium pacaense] a2 2.4
11¥574479.1 hypothetical protein [Streptomyces sp. SIDS926] a2 2.4
WP_157063315.1 hypothetical protein [Luteipulveratus mongoliensis]  41.2 2.5
WP_228637291.1 hypothetical protein [Nicrotetraspora sp. ACE3303]  40.8 3.1
WP_051270624.1 hypothetical protein [Pseudomonas vranovensis] a8 3.2
QLF84212.1 hypothetical protein SEA_JABLANSKI 72 [Gordonia Phage ... 40.8 3.3
WP_209624719.1 hypothetical protein [Saccharothrix coeruleofusca]  40.4 3.9
WP_139179959.1 hypothetical protein [Gordonia westfalica] 3.5 6.8
7 6o
o 7.0
o 7.0
WP_148025314.1 hypothetical protein [Streptomyces lavendulae] 397 7.5
WP_218183057.1 hypothetical protein [Streptomyces sp. PKU-EAGPRIS]  39.7 7.5
WP_161224365.1 hypothetical protein [Streptomyces sp. SID8352] 397 s
MENB740731.1 hypothetical protein [Streptomyces turgidiscabies] 397 81
SDTE5314.1 hypothetical protein SAUNO4488545_11842 [Gordonia west... 38.1 5.9
WP_195060551.1 NULTISPECIES: hypothetical protein [Nocardia] 3.5 9.3

>WP_136643016.1 hypothetical protein [Subtercola vilae]
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Description

hypothetical protein [Subtercola vilae]

hypothetical protein [Prauserella sp. PE36]
hypothetical protein [Dietzia cinnamea

hypothetical protein [Mycobacteroides salmoniphilu
hypothetical protein [Rhodococcus sp. B10]

hypothetical protein [Cryobacterium melibiosiphilum]

hypothetical protein [Rhodococcus sp. 06-418-5]

hypothetical protein [Allonocardiopsis opalescens]
hypothetical protein [Rhodococcus sp. 15-643-22]

hypothetical protein SEA_PHAYONCE_56 [Mycobacterium phage Phayonce

hypothetical protei

hypothetical protein [Mycobacteroides abscessus]
hypothetical protein [Longimycelium tulufanense]

hypothetical protein [Mycobacterium aquaticum]

hypothetical protei

icrobacterium arborescens]

hypothetical protein BST13_33280 [Mycobacterium aquaticum]

hypothetical protein [Microbacterium sp. H37-C3]
hypothetical protein [Gordonia westalica

[unclassified Rhodococeus (in: high G+C Gram-positive bacteria)]

Scientific Name.

Subtercola viae

Prauserella sp. PE36

Mycobacteroides abscessus

Mycobacteroides salmon
Rhodococcus sp. B10

Cryobacterium mel

Rhodococcus sp. 06-418-5

Allonocardi

is opalescens
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Mycobacterium phage Phayonce
unclassified Rhodococcus (in- high G+
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Max | Total

Score
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Score

624
616
582
562
566
555
535
535
535
535
524
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Query
Cover

50%
46%
40%
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44%
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45%
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value

1607
3007
2006
1605
1605
3005
1604
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2004
2004
3604
0.002
0.002
0.002
0.007
0.009
0.010
0017
0038

Per.

Ident

32.04%
34.02%
40.24%
38.68%
36.79%
3478%
2897%
34.07%
2897%
35.16%
37.00%
34.07%
37.04%
3061%
34.00%
30.25%
34.00%
29.41%
3077%

Acc.

Len

237
m
194
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251
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251
274
250
187
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202
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23
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23
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WP,
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BRENSA 31434 to 30970 (Reverse)

s
Score
Sequences producing significant alignments: (Bits) Value
WP_230930751.1 3'-5' exoribonuclease [Dietzia aurantiaca] 152 Ge-s6
MBY4212884.1 3'-5" exoribonuclease [Rhodococcus fascians] 145 3e-a1
WP_091559319.1 3'-5' exoribonuclease [Arthrobacter sp. ok362] 143 se-d0
WP_221742346.1 3'-5' exoribonuclease [Rhodococcus qingshengii] 142 se-d0
WP_063315676.1 MULTISPECIES: 3'-5' exoribonuclease [Rhodococcus] 142 9e-d0
4YR01056.1 DnaQ-like DNA polymerase ITI subunit [Arthrobacter pha... 141 8e-30
4YR00957.1 DnaQ-like DNA polymerase III subunit [Arthrobacter pha... 141  le-38
AYNS7938.1 DnaQ-like DNA polymerase III subunit [Arthrobacter pha... 138  5e-38
WP_190824692.1 3'-5' exoribonuclease [Saccharopolyspora pogona] 132 se-36
MEKB467843.1 3'-5" exoribonuclease [Chloracidobacterium sp.] 128 7e-35
WP_032380972.1 3'-5' exoribonuclease [Rhodococcus fascians] 125 le-34
WP_214885510.1 3'-5' exoribonuclease [Rhodococcus erythropolis] 125 1e-34
WP_181353691.1 3'-5' exoribonuclease [Streptomyces alkaliterraz] 125 2e-34
Qx{i74286.1 DnaQ-like DNA polymerase ITT subunit [Gordonia phage C... 128  2e-34
WP_135913849.1 MULTISPECIES: 3'-5' exoribonuclease [unclassificd 135 3e-34
WP_088305693.1 3'-5' exoribonuclease [Nycolicibacterium peregrinum] 125 Se-34
WP_144836045.1 polyadenylate-specific 3'-exoribonuclease AS [Kocu... 127  Ge-34
WP_074712004.1 3'-5' exoribonuclease [Arthrobacter alpinus] 127 6e-34
NJ0E5786.1 3'-5" exoribonuclease [Richelia sp. RW2_1 2] 127 7e-34
WP_055121567.1 polyadenylate-specific 3'-exoribonuclease AS [Cory... 126  le-33
WP_077121854.1 polyadenylate-specific 3'-exoribonuclease AS [Noca... 125  2e-33
WP_141329089.1 polyadenylate-specific 3'-exoribonuclease AS [Cory... 125  3e-33
WP_163670633.1 3'-5' exoribonuclease [Ilycolicibacterium alvei] 126 3e-33
HAJ52274.1 TPA: hypothetical protein [Corynebacterium variabile] 125 ae-33
WP_116412921.1 3'-5' exoribonuclease [Subtercola boreus] 126 se-33
WP_219466074.1 3'-5' exoribonuclease [Rhodococcus qingshengii] 124 9e-33
RUM4SE31.1 3'-5" exoribonuclease [Desulfocapsa sp.] 124 9e-33
WP_216897246.1 polyadenylate-specific 3'-exoribonuclease AS [Noca... 124  le-32
WP_189106202.1 3'-5' exoribonuclease [Streptomyces camponoticapitis] 124 2e-32
08373540.1 hypothetical protein AS643_03030 [Mycobacterium sp. 12... 123 2e-32
WP_040790100.1 polyadenylate-specific 3'-exoribonuclease AS [Noca... 123  2e-32
WP_185769119.1 polyadenylate-specific 3'-exoribonuclease AS [Cory... 123  2e-32
WP_092284631.1 polyadenylate-specific 3'-exoribonuclease AS [Cory... 123  2e-32
WP_063017265.1 polyadenylate-specific 3'-exoribonuclease AS [Noca... 123 2e-32
WP_069165095.1 polyadenylate-specific 3'-exoribonuclease AS [Noca... 123 3e-32
WP_017972503.1 3'-5' exoribonuclease [Actinopolyspora halophila] 123 3e-32
HIG46176.1 TPA: polyadenylate-specific 3'-exoribonuclease AS [Cor... 123 3e-32
MBUGS00011.1 3'-5' exoribonuclease [Gammaproteobacteria bacterium] 122 4e-32
WP_090817492.1 3'-5' exoribonuclease [Arthrobacter sp. yrags] 123 se-32
MBF0580730.1 polyadenylate-specific 3'-exoribonuclease AS [Coryne... 122 5e-32
1MB00B54063.1 polyadenylate-specific 3'-exoribonuclease AS [Nocard... 122 5e-32
WP_130839075.1 polyadenylate-specific 3'-exoribonuclease AS [Cory... 122  6e-32
MBF6084061.1 polyadenylate-specific 3'-exoribonuclease AS [Nocard... 122 7e-32
WP_099298973.1 polyadenylate-specific 3'-exoribonuclease AS [Cory... 122  8e-32

WP_127671731.1 3'-5' exoribonuclease [Sinorhizobium meliloti] 121 se-32
WP_062988525.1 polyadenylate-specific 3'-exoribonuclease AS [Noca... 122  9e-32
WP_223885609.1 polyadenylate-specific 3'-exoribonuclease AS [Noca... 122  9e-32
HAF72022.1 TPA: hypothetical protein [Corynebacterium variabile] 122 1e-:1
WP 067330095.1 polyadenylate-specific 3 -exoribonuclease AS [Noca... 121 1e-31
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. i Max | Tolal Query E | Per Acc
Description Sctenific Name Score Score Cover value Ident Len  Accession
exoribonuclease [Dietzia auraniaca] Dietzia aurantiaca 182 182 98% TeS6 6340% 157 WP 2308307511
5 exoribonuclesse [Rhodococcus fascians] Rhodococeus fascians 145 145 98%  dedt 4847% 170 MBY42128841
5" exoribonuclease [Anhrobacter sp. ok362 Athrobacter sp_ok362 143143 96%  Ged0 4875% 170 WP 0915593191

exoribonuclease [Rhodococcus gingshengil] Rhodococcus gingsheng 142 142 98%  6ed0 4777% 165 MBX91500791
5 exoribonuclease [Rhodococeus| Rhodococcus 142 142 98% 1e39 4777% 169 WP_0633156761
Rnase H [Arthrobacter phage lsolde] Arthrobacter phage lsolde 141 141 99%  1e38 4699% 227 YP_010656177.1
Rnase H [Arthrobacter phage Hestia] Arthrobacter phage Hestia 141 141 99%  1e38 4699% 227 YP 0106559921
Rnase H [Arthrobacter phage Faja] Arthrobacter phage Faja 138 138 96% 6e38 4841% 180 YP_ 0106563741
5 exoribonuclease [Saccharopolyspora pogonal Saccharopolyspora pogona 132 132 98% 6e36 4375% 177 WP_1908246921
Gordonia phage Aleemily 132 132 98% 9e36 4379% 177 UVK598091
exoribonuclease [Candidatus Pacearchagota archaeon Candidatus Pacearchacotaarc. 130 130 98%  4e35 44.16% 153 MCK56019441
exoribonuclease [Deinococcus sp. QL22] Deinococcus sp. Q22 130 130 100% 7e35 3978% 183 UQNO67771

5 exoribonuclease [Chioracidobacterium sp Chloracidobacterium sp. 129 129 9% 8e35 4430% 151 MBKB4678431
35’ exoribonuclease [Deinococcus sp. QL22] Deinococcus sp. Q22 130 130 100% 9e35 3978% 193 WP 2493931431
exoribonuclease [Rhodococcus fascians] Rhodococcus fascians 129 129 100% 1e34 4471% 173 WP_0323809721
5 exoribonuclease [Rhodococcus erythropolis] Rhodococcus erythropolis 129 129 92% 2e34 4706% 163 WP 2148855101
5 exoribonuclease [Streptomyces alkaliterrae] ‘Streptomyces alkaliterrae 129 129 94% 3e34 4386% 178 WP_1813536911
DnaQ-like DNA polymerase Iil subunit [Gordonia phage Cafasso] Gordonia phage Cafasso 128 128 100% 3e-34 4269% 177 QXN74286.1
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3'-5" exoribonuclease [Dietzia aurantiaca]
Sequence ID: WP_230930751.1 Length: 157 Number of Matches: 1
See 1 more title(s) v See all Identical Proteins(IPG)
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DUFS051 domain-containing protein n=1
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« Total Structure Weight: 40.17 kDa @
« Atom Count: 3,057 @
« Modelled Residue Count: 318 @ Literature
+ Deposited Residue Count: 336 @
+ Unique profein chains: 1
Structure and Function of RNase AS, a Polyadenylate-Specific Exoribonuclease Affecting
Mycobacterial Virulence In Vivo

Romano, M. van de Weerd, R., Brouwer, .C.C., Roviello, G.N., Lacroix, R., Sparrius, M. van den Brink-van
Stempvoort, G., Maaskant, J.J., van der Sar, AM., Appelmelk, B.J., Geurtsen, J.J., Berisio, R.
(2014) Structure 22: 719-730

PubMed: 24704253

DOI: htps/dol org/10. 1016].5t7.2014.01.014
Primary Citation of Related Structures:
4OKE, 40KJ, 40KK

+ Bow e oo

PubMed Abstract:

The cell-envelope of Mycobacterlum tuberculosis plays a key fole in bacterial virulence and antibiotic resistance.
Lt is known about the molecular mechanisms of regulation of cell-envelope formation. Here, we elucidate
functional and structural properties of RNase AS, which modulates M. tuberculosis cel-envelope properties and
strongly impacts bacterial virulence in vivo. The structure of RNase AS reveals a resemblance to RNase T from
Escherichia coli, an RNase of the DEDD family involved in RNA maturation. We show that RNase AS acts as a 3-
exoribonuclease that specifically hydrolyzes adenylate-containing RNA sequences. Also, crystal structures of
complexes with AMP and UMP reveal the structural basis for the observed enzyme specificity. Notably, RNase AS
shows amechanism of subsrate recruitment, based on the recognition of the hydrogen bond donor NH2 group of
adenine. Our work opens a field for the design of drugs able to reduce bacterial virulence in vivo.

Organizational Affiliation:
Institute of Biostructures and Bioimaging, National Research Coundil, Via Mezzocannone 16, 1-80134 Naples, taly.
Electronic address: ita berisio@cnrit.
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Lomare e e Adedicated diribonucleotidase resolves a key bottleneck for the terminal step of RNA

« Total Structure Weight: 49.2 kDa © degradation
« Atom Count: 3,862 @ . . i ”
o MR e }:.mﬁ‘l_ammm Weiss, C.A, Eger, KA., Turdiev, H., Turdiev, A., Winkler, W.C., Sondermann,
« Deposited Residue Count: 414 @ '2519) s
+ Unlque protein chains: 1
« Unique nucleic acid chains: 1 L UUEEIPPETEN Search on PubMed | Search on Publed Central
DOI: hitps:/idol.org/10.7554/eLfe. 46313
Primary Citation of Related Structures:
6NGA, GNGC, NGD, BNGE, GNGF, BNGG, BNGH, GN6l, 6NGJ, BN6K

PubMed Abstract:

Degradation of RNA polymers, an ubiquitous process in al cells, is catalyzed by specific subsets of endo- and
exoribonucleases that together recycle RNA fragments into nucieotide monophosphate. In y-proteobacteria, 35"
exoribonucleases comprise up to eight distinct enzymes. Among them, Oligoribonuclease (Or) is unique as its
activity is required for clearing short RNA fragments, which is important for cellular fitness. However, the molecular
basis of Orm's unique celluiar function remained unciear. Here, we show that Orm exhibits exquisite substrate:
preference for diribonucieatides. Crystal structures of substrate-bound O reveal an active site optimized for
diribonucieatides. While other cellular RNases process oligoribonudieotides down to diribonucieotide enities, Om is
the one and only diribonucleotidase that completes the terminal step of RNA degradation. Together, our studies
indicate RNA degradation as a step-wise process with a dedicated enzyme for the clearance of a specific
intermediate pool, diribonucieotides, that affects celular physiology and viabilty.

Organizational Affiliation:
Department of el Biology and Molecular Genetics, University of Maryiand, College Park, United States.
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Q89AN3 7 KIVL| INpag-cfyKNHKITE IGAVEMINNVS - - - TGNNFHSYIQPNR1iDK| IGITDNFLLDKPKFHEIS 82 Buchnera aphidi. (-
P57337 6 TIIL Ngts-1phINHRITEIGAVEIIDRCT- TGNNFHVYIQPGRsiES| IGITNKFLLDKPIFKDIA 81 Buchnera aphidi.

ZP_01915745 3 YWVL -rQGHRITEIGCIEVNGRQv- " TDHHFHQYINPERevDE| IGISDEMLADKPKFKQIA 74 Limnobacter sp..
ZP_081452496 55 LIML - 1INGDRMVEIGATEVLNRKv1sgDKHVFHRYINPERNPI IGIDNAKVKDQPTFREIA 129 Mariprofundus f.

ZP_01642946 4 IVAL -rLGHRVIEIGAVELIDGQL TGRQFHTYLQPQRkVDI IGISDAMLVGKPLFSSKA 75 Stenotrophomona.

YP_802722 8 QVFL INkyg-ciyLNHKITEIGIIETINRKy- TGRYIHYYLYPQRsiES} IGISESFLSNKPTFKDIY 83 Buchnera aphidi. —+
YP_802484 4 ITFL Fy----- eHGDRITEIGCVEVINGH1 TGRVFHSYFNPEVkiT( IGIKDDFLLLKPMFYEKI 75 Candidatus Cars.

YP_001209798 5 SVIF| INfesdnkaEGHRITEIGCVELIDRVp- TEHYFHCYLNPEQpVDP| IGISDEFLADKPFFKDVL 81 Dichelobacter n.

ZP_01115649 3 QVVL Np- ~tKGDRIVEVGCVEMVDRK1 TGRHFHYYINPERdiPI IGIDNDKVKDSPKFRDIA 74 Reinekea sp. ME.

Q89AN3 7 KIVL INpag-cfyKNHKITEIGAVEMINNV - TGNNFHSYIQPNR11iDK( IGITDNFLLDKPKFHEIS 82 Buchnera aphidi.

P57337 6 TIIL Ngts-1phINHRITEIGAVEIIDRCT- TGNNFHVYIQPGRsiES| IGITNKFLLDKPIFKDIA 81 Buchnera aphidi.

ZP_01915745 3 YWVL -rQGHRITEIGCIEVNGRQv- " TDHHFHQYINPERevDE| IGISDEMLADKPKFKQIA 74 Limnobacter sp..

ZP_081452496 55 LIML - 1INGDRMVEIGATEVLNRKv1sgDKHVFHRYINPERNPI IGIDNAKVKDQPTFREIA 129 Mariprofundus f.

ZP_01642946 4 IVAL -rLGHRVIEIGAVELIDGQL- - -TGRQFHTYLQPQRkvDI IGISDAMLVGKPLFSSKA 75 Stenotrophomona.

YP_802722 8 QVFL INkyg-ciyLNHKITEIGIIETINRKy- TGRYIHYYLYPQRsiES} IGISESFLSNKPTFKDIY 83 Buchnera aphidi.

YP_802484 4 ITFL Fv- -eHGDRITEIGCVEVINGHL TGRVFHSYFNPEVkiT( IGIKDDFLLLKPMFYEKI 75 Candidatus Cars.

Feature 1 #H HHE ##

2GUI_A 87 DEFMDYIRG-AELVI] IIGFMDYEFs11----krdIPKTNTFCKVTDSLAVARKMFPgKRNSEDALCARYEIDNSK 161 Escherichia coli

YP_001209798 82 PEFEAYLASaDELVA RQFIDRELgla-----, gcDYRLGDKFTLVDSLKIAREKFAgARNMEDALCKRFGVDNtG 156 Dichelobacter n.

ZP_01115649 75 VELWTWLEG-AELVI] IGFLNAEFerfageqrepFEKLETVCGVLDTLKVARDKHPgSK' DALCKRYGIDNsH 153 Reinekea sp. ME.

Q89AN3 83 VKFLEYITN-SDLII] /GFINYELnmi- nsdKRKISDYCNVVDTLPLARQLFPgKKNSEDALCNRYKINVSH 157 Buchnera aphidi.

P57337 82 DSFLNYIKN-SILVI] -nkKIKINTFCSIIDTLKIARELFPgKKNTEDALCTRYKINKSH 155 Buchnera aphidi.

ZP_01915745 75 KDFLDFVQG-STLII] -g1GKMADYVDGVIDSLGMAREMFPgKRNMEDALCDRLGVNNaH 148 Limnobacter sp..

ZP_01452496 130 QEFLDFIEG-ATLVI] -nNFPEIGHMQVIDTLVFAREKHPhQRNNEDALCDRYNIERgH 201 Mariprofundus f.

ZP_01642946 76 AELLDFLRG-SEMVA -giPGTLAQHCRITCSLKLARGRWPgQGNKLDDVLQRLRIPG-N 148 Stenotrophomona.

YP_802722 84 KEIFNFIKN-SEIT' IISFLDYEFf11- nigINKIKTFSTITDTLFIARKLFPgKKNNEDALCARYKITNIN 158 Buchnera aphidi.

YP_802484 76 NEFIGFINN-STIIA IINFINKETylt- nfkIKKIQNYANILDSLLLFRKLYPrKKNNENDLCLKFNLIKnK 150 Candidatus Cars.

YP_001209798 82 PEFEAYLASaDELVA RQFIDRELgla- -gcDYRLGDKFTLVDSLKIAREKFAgARNMEDALCKRFGVDNtG 156 Dichelobacter n.

ZP_01115649 75 VELWTWLEG-AELVI] IGFLNAEFerfageqrepFEKLETVCGVLDTLKVARDKHPgSK' DALCKRYGIDNsH 153 Reinekea sp. ME.

Q89AN3 83 VKFLEYITN-SDLII] /GFINYELnmi nsdKRKISDYCNVVDTLPLARQLFPgKKNSEDALCNRYKINVSH 157 Buchnera aphidi.

P57337 82 DSFLNYIKN-SILVI] /GFINQELeil- -nkKIKINTFCSIIDTLKIARELFPgKKNTEDALCTRYKINKSH 155 Buchnera aphidi.

ZP_01915745 75 KDFLDFVQG-STLII] IIGFLDGELerl- -g1GKMADYVDGVIDSLGMAREMFPgKRNMEDALCDRLGVNNaH 148 Limnobacter sp..

ZP_01452496 130 QEFLDFIEG-ATLVI] LGFIMNELri- -nNFPEIGHMQVIDTLVFAREKHPhQRNNEDALCDRYNIERgH 201 Mariprofundus f.

ZP_01642946 76 AELLDFLRG-SEMVA /GFLDNELrla- -giPGTLAQHCRITCSLKLARGRWPgQGNKLDDVLQRLRIPG-N 148 Stenotrophomona.

YP_802722 84 KEIFNFIKN-SEIT' IISFLDYEFf11- nigINKIKTFSTITDTLFIARKLFPgKKNNEDALCARYKITNIN 158 Buchnera aphidi.

YP_802484 76 NEFIGFINN-STIIA JINFINKEIylt----nfkIKKIQNYANILDSLLLFRKLYPrKKNMENDLCLKFNLIKnK 150 Candidatus Cars.

Feature 1 # #  #

2GUI_A 162 RTLHGALLDAQILAEVYLAMT 182 Escherichia coli

YP_001209798 157 RELHGALLDAQLLAEVYLKLT 177 Dichelobacter nodosus VCS17@3A

ZP_01115649 154 RTLHGALLDSEILADVYLMLT 174 Reinekea sp. MED297

Q89AN3 158 RDFHSALIDAKLLAKVYTEMT 178 Buchnera aphidicola (Baizongia pistaciae) -
P57337 156 RNLHSATVDSYLLGKLYLLMT 176 Buchnera aphidicola (Acyrthosiphon pisum) a
ZP_01915745 149 RQLHGALLDSQILAEVYLAMT 169 Limnobacter sp. MED105

ZP_01452496 202 RELHGALLDSELLAEVYLGMT 222 Mariprofundus ferrooxydans PV-1

ZP_01642946 149 RGLHGALKDAHLLAQVIPHLR 169 Stenotrophomonas maltophilia R551-3 b2
YP 802722, 159 RNEHSAL | DAKTIMKI YMYMT 179 Buchnera anhidicola str. Cc (Cinara cedri) e
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ZP_01115649 3 QVVL Np- -tKGDRIVEVGCVEMVDRKI- TGRHFHYYINPERAiPI IGIDNDKVKDSPKFRDIA 74 Reinekea sp. ME. - Q
QB89AN3 7 KIVL] INpag-cfyKNHKIIEIGAVEMINNVS- TGNNFHSYIQPNR1iDKQSFKIHGITDNFLLDKPKFHEIS 82 Buchnera aphidi.
P57337 6 TIIL| Nqts-1phINHRIIEIGAVEIIDRCT- TGNNFHVYIQPGRsiESGALKVHGITNKFLLDKPIFKDIA 81 Buchnera aphidi.
ZP_01915745 3 YWVL -rQGHRIIEIGCIEVNGRQv- - -TDHHFHQYINPERevDEGAF IGISDEMLADKPKFKQIA 74 Limnobacter sp.. -
ZP_01452496 55 LIML] - 1NGDRMVEIGAIEVLNRKv1sgDKHVFHRYINPERNiPI RIHGIDNAKVKDQPTFREIA 129 Mariprofundus f.
ZP_01642946 4 IVAL]| -rLGHRVIEIGAVELIDGQI- TGRQFHTYLQPQRkvDI RVHGISDAMLVGKPLFSSKA 75 Stenotrophomona. '
YP_802722 8 QUFL] INkyg-ciyLNHKIIEIGIIETINRKy- TGRYIHYYLYPQRsiES! KIHGISESFLSNKPTFKDIY 83 Buchnera aphidi. ‘
YP_802484 4 IIFL| Fv----- eHGDRIIEIGCVEVINGH1- - -TGRVFHSYFNPEVKiT( \FNVHGIKDDFLLLKPMFYEKI 75 Candidatus Cars.
Feature 1 ## [
2GUI_A 87 DEFMDYIRG-AELVI] krdIPKTNTFCKVTDSLAVARKMFPgKRNSEDALCARYEIDNSK 161 Escherichia coli
YP_001209798 82 PEFEAYLASaDELVA -gcDYRLGDKFTLVDSLKIAREKFAgARNMEDALCKRFGVDNEG 156 Dichelobacter n.
ZP_01115649 75 VELWTWLEG-AELVI] IGFLNAEFerfageqrepFEKLETVCGVLDTLKVARDKHPgSKVSEDALCKRYGIDNsH 153 Reinekea sp. ME.
QB89AN3 83 VKFLEYITN-SDLII] /GFINYELnmi----nsdKRKISDYCNVVDTLPLARQLFPgKKNSLDALCNRYKINVsH 157 Buchnera aphidi.
P57337 82 DSFLNYIKN-SILVI] -nkKIKINTFCSIIDTLKIARELFPgKKNTEDALCTRYKINKsH 155 Buchnera aphidi. +
ZP_01915745 75 KDFLDFVQG-STLII] -glGKMADYVDGVIDSLGMAREMFPgKRNMEDALCDRLGVNNaH 148 Limnobacter sp..
ZP_01452496 130 QEFLDFIEG-ATLVI] -nNFPEIGHMQVIDTLVFAREKHPhQRNMEDALCDRYNIERgH 201 Mariprofundus f.
ZP_01642946 76 AELLDFLRG-SEMVA -giPGTLAQHCRITCSLKLARGRWPgQGNKLDDVLQRLRIPG-N 148 Stenotrophomona.
YP_802722 84 KEIFNFIKN-SEIT nigINKIKTFSTITDTLFIARKLFPgKKNMEDALCARYKITNIN 158 Buchnera aphidi.
YP_802484 76 NEFIGFINN-STIIA nfkIKKIQNYANILDSLLLFRKLYPrKKNMENDLCLKFNLIKnK 150 Candidatus Cars.
YP_001209798 82 PEFEAYLASaDELVAHNIAFDRQFIDRELgla-----, gcDYRLGDKFTLVDSLKIAREKFAgARNMEDALCKRFGVDNtG 156 Dichelobacter n.
ZP_01115649 75 VELWTWLEG-AELVI] IGFLNAEFerfageqrepFEKLETVCGVLDTLKVARDKHPgSK! DALCKRYGIDNsH 153 Reinekea sp. ME.
QB89AN3 83 VKFLEYITN-SDLII] /GFINYELnmi- nsdKRKISDYCNVVDTLPLARQLFPgKKNSLDALCNRYKINVsH 157 Buchnera aphidi.
P57337 82 DSFLNYIKN-SILVI] /GFINQELeil- -nkKIKINTFCSIIDTLKIARELFPgKKNTEDALCTRYKINKsH 155 Buchnera aphidi.
ZP_01915745 75 KDFLDFVQG-STLII] JIGFLDGELerl- -glGKMADYVDGVIDSLGMAREMFPgKRNMEDALCDRLGVNNaH 148 Limnobacter sp..
ZP_01452496 130 QEFLDFIEG-ATLVI] LGFIMNELP: -nNFPEIGHMQVIDTLVFAREKHPhQRNMEDALCDRYNIERgH 201 Mariprofundus f.
ZP_01642946 76 AELLDFLRG-SEMVA /GFLDNELrla- -giPGTLAQHCRITCSLKLARGRWPgQGNKLDDVLQRLRIPG-N 148 Stenotrophomona.
YP_802722 84 KEIFNFIKN-SEIT nigINKIKTFSTITDTLFIARKLFPgKKNMEDALCARYKITNIN 158 Buchnera aphidi.
YP_802484 76 NEFIGFINN-STIIA JINFINKEIylt- nfkIKKIQNYANILDSLLLFRKLYPrKKNMENDLCLKFNLIKNK 150 Candidatus Cars...
Feature 1 # # #
2GUI_A 162 \QILAEVYLAMT 182 Escherichia coli
YP_001209798 157 \QLLAEVYLKLT 177 Dichelobacter nodosus VCS1703A
ZP_01115649 154 EILADVYLMLT 174 Reinekea sp. MED297
Q89AN3 158 KLLAKVYTFMT 178 Buchnera aphidicola (Baizongia pistaciae)
P57337 156 YLLGKLYLLMT 176 Buchnera aphidicola (Acyrthosiphon pisum)
ZP_01915745 149 QILAEVYLAMT 169 Limnobacter sp. MED105
ZP_01452496 202 ELLAEVYLGMT 222 Mariprofundus ferrooxydans PV-1
ZP_01642946 149 HLLAQVIPHLR 169 Stenotrophomonas maltophilia R551-3
YP_802722 159 KILMKLYMYMT 179 Buchnera aphidicola str. Cc (Cinara cedri)
YP_802484 151 FLLAVLIIKTG 171 Candidatus Carsonella ruddii PV
YP_001209798 157 \QLLAEVYLKLT 177 Dichelobacter nodosus VCS1703A
ZP_01115649 154 EILADVYLMLT 174 Reinekea sp. MED297
Q89AN3 158 KLLAKVYTFMT 178 Buchnera aphidicola (Baizongia pistaciae)
P57337 156 YLLGKLYLLMT 176 Buchnera aphidicola (Acyrthosiphon pisum)
ZP_01915745 149 QILAEVYLAMT 169 Limnobacter sp. MED105
ZP_01452496 202 ELLAEVYLGMT 222 Mariprofundus ferrooxydans PV-1
ZP_01642946 149 HLLAQVIPHLR 169 Stenotrophomonas maltophilia R551-3
YP_802722 159 KILMKLYMYMT 179 Buchnera aphidicola str. Cc (Cinara cedri)
YP_802484 151 FLLAVLIIKTG 171 Candidatus Carsonella ruddii PV
o
@ Lu S et al.(2020). "CDD/SPARCLE: the conserved domain database in 2020.", Nucleic Acids Res. 48(D1):D265-D268. 233
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cd06131 LS
DEDDh 3'-5' exonuclease domain of the epsilon subunit of Escherichia coli DNA polymerase III and o
similar proteins
This subfamily is composed of the epsilon subunit of Escherichia coli DNA polymerase III (Pol I11) and similar proteins. Pol III is the main H
DNA replicating enzyme in bacteria, functioning as the chromosomal replicase. It is a holoenzyme complex of ten different subunits, three
of which (alpha, epsilon, and theta) compose the catalytic core. The Pol III epsilon subunit, encoded by the dnaQ gene, is a DEDDh-type
3'-5' exonuclease which is responsible for the proofreading activity of the polymerase, increasing the fidelity of DNA synthesis. It contains [
three conserved sequence motifs termed Exol, Exoll and Exolll, with a specific Hx(4)D conserved pattern at ExolIl. These motifs are
clustered around the active site and contain four conserved acidic residues that serve as ligands for the two metal ions required for catalysis. The epsilon
subunit of Pol I1I also functions as a stabilizer of the holoenzyme complex. (%
Links [ Conserved Features/Sites[7] | Publed References +
Source: cd06127 catalytic site
Taxonomy: Proteobacteria Feat. 2 talytic site [act! "
PubMed: 18 links eature 2: catalytic site [active site]
13 links Evidence:
: Representatives = Comment: The catalytic site is characterized by the presence of four negatively
Specific Protein charged residues (DEDD) that serve as ligands for the two metal ions required for
activity.
Related protein st 2GUI_A; Escherichia coli epsilon subunit of DNA poly il bind
= Structure: |_A; Escherichia coli epsilon subunit o polymerase Il binds.
Related Structure two Mn ions in its catalytic site.
Architectures - View structure with Cn3D
Superfamily: cl10012 = Comment: DEDDh exonucleases contain a conserved histidine at the Exolll motif
‘which is important in catalysis, as shown by mutational analysis.
Statistics B = Citation: PMID 16973612
PSSM-Id: 99835 - PMID 11937058
Aligned: 40 rows = Citation: PMID 12364334
ThresholdBitScore: -1 = Citation: PMID 9396823
Created: 3-ar-2008
Updated: 2-0a-2020 Download Cn3D for Viewing 3D Structure Scroll to Sequence Alignment Display
Structure ?
d06131 is part of a hierarchy of related CD models.
Use the graphical representation to navigate this hierarchy.
:
Program: |Cn 2 €d06131 is a member of the superfamily cl10012
Drawing:
Aligned Rows: cd06131 Sequence Cluster Sub-family Hierarchy
Download Cn3D Interactive Display with CDTree | (2
<d@6125 DnaQ_like_exo
€d@5160 DEDDy_DNA_polB_exo
<d@5776 DNA_polB_alpha_exo a
. R <d@5777 DNA_polB_delta_exo
<d@5778 DNA_polB_zeta_exo &
€d@5779 DNA polB epsilon exo A
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Sequence Alignment ? S
Reformat | Format: [ Hypertext ~v] Row Display:[upto 10 v| Color Bits:[2.0 bit_v] Type Selection:|the most diverse members v | &
Feature 2 # #
2GUI_A 11 QIVLBTETTGMNGig-ahyEGHKITEIGAVEVVNRRL- - -TGNNFHVYLKPDR1VDPEAFGVHGIADEFLLDKPTFAEVA 86 Escherichia coli 4
YP_001209798 5 SVIF| TGMNfesdnkaEGHRITEIGCVELIDRVp TEHYFHCYLNPEQpvDPQAFKVHGISDEFLADKPFFKDVL 81 Dichelobacter n.
ZP_01115649 3 QuvL TGLNp- ~tKGDRIVEVGCVEMVDRK1 TGRHFHYYINPERdiPDEVVAVHGIDNDKVKDSPKFRDIA 74 Reinekea sp. ME.
Q89AN3 7 KIVLPIETTGMNpag-cfyKNHKITEIGAVEMINNV- TGNNFHSYIQPNR1iDKQSFKIHGITDNFLLDKPKFHEIS 82 Buchnera aphidi.
P57337 6 TIIL TGINgts-1phINHRIIEIGAVEIIDRCT- TGNNFHVYIQPGRsiESGALKVHGITNKFLLDKPIFKDIA 81 Buchnera aphidi.
ZP_01915745 3 Ywi TGLEv- -rQGHRITEIGCIEVNGRQv- TDHHFHQYINPERevDEGAFQVHGISDEMLADKPKFKQIA 74 Limnobacter sp..

ZP_01452496 55 LINLDTETTGLSp-

-~1NGDRMVEIGAIEVLNRKv1sgDKHVFHRYINPERNiPDEVVRIHGIDNAKVKDQPTFREIA 129 Mariprofundus f.

ZP_01642946 4 IVALDTETTGISh-----rLGHRVIEIGAVELIDGQL- - -TGRQFHTYLQPQRkVDWGAQRVHGISDANLVGKPLFSSKA 75 Stenotrophomona.
YP_802722 8 QUFLDIETTGMNkyg-ciyLNHKITEIGITETINRKy- - -TGRYIHYYLYPQRsiESSAYKIHGISESFLSNKPTFKDIY 83 Buchnera aphidi.
YP_802484 4 IIFLDVETTGLFv-----eHGDRIIEIGCVEVINGH- -~ TGRVFHSYFNPEVkiTQGAFNVHGIKDDFLLLKPMFYEKT 75 Candidatus Cars.
Feature 2 #

26UI_A 87 DEFMDYIRG-AELVIHNAAFBIGFMDYEFs11----krdIPKTNTFCKVTDSLAVARKMFPEKRNSLDALCARYEIDNSK 161 Escherichia coli

YP_001209798 82 PEFEAYLASaDELVAHNIAFDRQFIDRELqla-----gcDYRLGDKFTLVDSLKIAREKFAgARNNLDALCKRFGVDNEG 156 Dichelobacter n...
ZP_01115649 75 VELWTWLEG-AELVIHNAAFDMGFLNAEFerfageqrepFEKLETVCGVLDTLKVARDKHPESKVSLDALCKRYGIDNSH 153 Reinekea sp. ME.
Q89AN3 83 VKFLEYITN-SDLITHNAKFDVGFINYELnmi ----nsdKRKISDYCNVVDTLPLARQLFPKKNSLDALCNRYKINVSH 157 Buchnera aphidi.
P57337 82 DSFLNYIKN-SILVIHNASFDVGFINQELeil-----nkKIKINTFCSIIDTLKIARELFPEKKNTLDALCTRYKINKSH 155 Buchnera aphidi.
ZP_01915745 75 KDFLDFVQG-STLIIHNASFDIGFLDGELerl-----glGKMADYVDGVIDSLGMAREMFPKRNUNLDALCDRLGVNNaH 148 Limnobacter sp..
ZP_01452496 130 QEFLDFIEG-ATLVIHNAPFDLGFIMNELri- -nNFPEIGHMQVIDTLVFAREKHPhQRNNLDALCDRYNIERGH 201 Mariprofundus .
ZP_01642946 76 AELLDFLRG-SEMVAHNATFDVGFLDNELrla-----giPGTLAQHCRITCSLKLARGRWPEQGNKLDDVLQRLRIPG-N 148 Stenotrophomona.

YP_802722 84 KEIFNFIKN-SEIIVHNSNFDISFLDYEFF11----nigINKIKTFSTITDTLFIARKLFPKKNNLDALCARYKITNIN 158 Buchnera aphidi.
YP_802484 76 NEFIGFINN-STIIAHNAKFDINFINKEIylt----nfkIKKIQNYANILDSLLLFRKLYPrKKNNLNDLCLKFNLIKnK 150 Candidatus Cars.
Feature 2 # #

26UI_A 162 RTLHGALLBAQILAEVYLAMT 182 Escherichia coli

YP_001209798 157 RELHGALLDAQLLAEVYLKLT 177 Dichelobacter nodosus VCS1703A
7P_01115649 154 RTLHGALLDSETLADVYLMLT 174 Reinekea sp. MED297

Q89AN3 158 RDFHSALIDAKLLAKVYTFMT 178 Buchnera aphidicola (Baizongia pistaciae)
P57337 156 RNLHSATVDSYLLGKLYLLMT 176 Buchnera aphidicola (Acyrthosiphon pisum)
7P_01915745 149 RQLHGALLDSQTLAEVYLAMT 169 Limnobacter sp. MED18S

7P_01452496 202 RELHGALLDSELLAEVYLGMT 222 Mariprofundus ferrooxydans PV-1
7P_01642946 149 RGLHGALKDAHLLAQVIPHLR 169 Stenotrophomonas maltophilia R551-3
YP_802722 159 RNFHSALLDAKILMKLYMYHT 179 Buchnera aphidicola str. Cc (Cinara cedri)
YP_802484 151 KRTHGALNDAFLLAVLIIKTG 171 Candidatus Carsonella ruddii PV

) Lu'S et al.(2020). "CDD/SPARCLE: the conserved domain database in 2020.", Nucleic Acids Res. 48(D1):D265-D268. o
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T case1an 156 GALLDAQILAEWLANT 172 (172)

D oate Tool = T ss_pred CHHHHHHFHHHAHHRCC

Templte aignment | Template 30 Sructure | PDBe
5M15.D DNA polymerase I subunit epsion; DNA editing Proofreading Exonuclease Polymerase, DNA Binding protein; 6.7A (Escherichia col
az

Probabilty:99.44%,  Evalue: 2911, Score: 7706, Algned cols: 147, Identities: 1%, Similaiy

0,155, Template Neff: 11.2

Q ss_pred eEEeeeeecCCLC- -cceeEEEEEERCCCC- - - - - ¢EEEECCCChhHhhCChhhHhRhHHhCCCCCCCHHHHHH L

Q837 2 xvevoTERLEDGK -EVYAHVDGYDEDAAHGHEFVGREVHPHLATVTKTPRIQUAQ 78 (154)

QConsensus 2 e~dvettgeee o 70 (154)
eeelallsl [ U

TConsensus 8 unIDeEtigomrenerideigmrmereerered oo oo oemreeroce | 84 (243)

T 5150 6 QIVLDTETTGMQIGAHYEGHKTIE GAVEWIRRLTGHIFHYYL-KPORLVD.- -PEAFGUFGIADEFLLDGPTFAEVAD 64 (243)

T ss.dssn BCCCCCCBSCECCSSCTTTTCCBCCCCCCCEE TTEECCCCCECCC-CCCSCCC HHHHHHCCCRGGSSSSCCTTTSHA

T s pres

Q ssprea B CCCCCEEECC B AhCCCCECCe-cccHHHHINCC -

Q ep37 71 EISEFMLPDSRPDLWGFFSSYDHVLLAQLYGTMLDLPAHFPM- - RTNDIAQLAQHQN- 135 (154)

Qconsensus 71 e R 135 (158)
et e I PRI Y Lol

TConsensus 85 ol Yoo 161 (243)

Page 10f7 T s o 85 EFHOYIRGA---ELVIMIAAFDIGIDYEF SLLKRDTPKTITFCKVTDS! AVARKIFPGRRISLOALCARYETDNSKRTL 161 (243)

T s dusp HHHHHSSC. . EEEESSHH T HTSSCCCCGGRTSEEEEHHHHHHSTTSCCSHHHHITCCCSSCCC

T 55 pres HHHOCC--eEEEce R

Q55 pree B

Q ep37 136 HNALADAHWTRNTYHWLTT 154 (154)

Q Consensus 136 heammde 1 1se (158)
[ P I PR Y

TConsensus 162 hegeDaoreni 190 (263)

T sms0 162 HGALDAIIEWLANIG 180 (263)

T e ae [tr———

- Pt —

Template lignment | Template 30 Structure | PDBe

. T A5 xmel BAS, DA SBING PRCTEN: 1424 s i (~]

Probability: 99.43%, Evalue: 18e-11, Score: 7275, Aligned cols: 147, Identities: 14%, Similarity:0.128, Template Neff: 12.7
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ORF 50 car sur GeneMark, 'ORF 50 chevauche I'ORF 51 de plus de 30 pb. Lencadré rouge
représente FORF 50 et nous pouvons voir que le pouvoir codant (trait noir) de FORF 49
stétale sur I'ORF 50 et que I'ORF 50 chevauche I'ORF 51. Donc nous avons décidé de
supprimer 'ORF 50 et de rallonger IORF 49.
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class | SAM-dependent methyltransferase [Corynebacterium] Corynebacterium 298 298 95% 2e-101 92.11% 156 WP_003859143.1 *
class | SAM-dependent methyltransferase [Corynebacterium glutamicum] Corynebacteriu... 289 289 95% 9e-98 88.82% 156 WP_081375388.1
methyltransferase [[Brevibacterium] fiavum] [Brevibacterium]... 281 281 89%  6e-95 91.61% 144 AKF29005.1
SAM-dependent methyltransferase [Corynebacterium glutamicum Corynebacteriu... 272 272 8% 3e-91 88.11% 144 OKX80623.1
methyltransferase [Corynebacterium phage Bran] Corynebacteriu... 244 244 96%  4e-80 72.73% 157 QDF20253.1
class | SAM-dependent methyltransferase [Corynebacterium halotolerans] Corynebacteriu... 244 244 96% 5e-80 72.73% 157 WP_048740934.1
class | SAM-dependent methyltransferase [Corynebacterium amycolatum] Corynebacteriu... 243 243 98% 2079 71.34% 160 WP_232623135.1
class | SAM-dependent methyltransferase [Corynebacterium amycolatum] Corynebacteriu... 241 241 98% 8e-79 70.70% 160 WP_256885436.1
class | SAM-dependent methyltransferase [Corynebacterium sp. TAE3-ERU16] Corynebacteriu... 231 231 98% 3e74 68.15% 187 MBV7292347.1
class | SAM-dependent methyltransferase [Corynebacterium amycolatum] Corynebacteriu... 223 223 91% 9e-72 69.66% 147 QQB83892.1
class | SAM-dependent methyltransferase [Rarobacter faecitabidus] Rarobacter faeci... 223 223 100% 1e-71 64.78% 163 WP_246046249.1
class | SAM-dependent methyltransferase [unclassified Pseudomonas unclassified Pse... 223 223 98%  1e-71 68.59% 159 WP_184742028.1
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Templte aignment | Template 30 Structre | PDBE
77RC2 A Methyltransferase family protein; SAM-dependent, peptide cytotoxin, proteusin, TRANSFERASE; HET: SAH, PG4; 1.51A {Microvirgula
" aerodenitrificans DSM 15089}

Probabity: 99.56%, Evalue:5.5¢-14, Score: 111,18, Algned cols: 115, Identites:15%, Simiari: 0049,  Template Neff: 8.3 "]
0 sspree CCCLEEECCCCCecche-heCCCCEEEEaCCHIMRhGECCcecC-+---CCeseccccCCCCCCCEEEEEECCCeh
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Q sspree AR echRHHA - AR EEEEEEEEE
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SRt LI ERe
- T Consensus 236 Al 279 (304)
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T s assp CCCTTCCCCT - -TTBCSSTTSCHIHHIHHHHEEEEEEEEEEE
T s pres CCCCCCCCch--hHACCCCCeHHHFHHMNHHNE EosEEEEEEE
Template alignment | Template 30 Structure | PDBe
[ SeArEmAry ibosome, assembly g Y . HET: UBD, PMI; 3.1A (Trypanosoma brucei
brucei}
Probabity: 99.56%, Exalue: 36214, Score: 1164, Algned cols: 120, Identites 14%, Similaity: 0066, Template Neff 6.5
Q ss_pred (CCCeEEECCCCCCecch- -heC-CCcEEEE.CCHHRHhhccCCece-cC--- --CCceecceeC-- CCCCCCEEEE.
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Macromolecule Content

+ Total Structure Weight: 42.65 kDa @
« Atom Count: 3,525 @
« Modelled Residue Count: 373 @

« Deposited Residue Count: 384 @
« Unique protein chains: 1 Structure and mechanism for iterative amide N -methylation in the biosynthesis of

channel-forming peptide cytotoxins.

Cogan, D.P, Bhushan, A, Reyes, R., Zhu, L., Piel, J., Nair, S.K.
(2022) Proc Natl Acad Sci U 'S A 119: €2116578119-2116578119
[ UUHRERITIRE] Search on pubMed | Search on Publed Central

DOI: hitps:/idol.org/10.1073/pras 2116578119

Primary Citation of Related Structures:

7RC2, TRC3, TRC4, 7RCS, TRCH

ture

PubMed Abstract:
SignificanceThe channel-forming proteusins are bacterial helical peptides that allow permeation of positively
charged ions to influence membrane potential and celular physiology. We biochemically characterize the effect of
two critcal postiransiational modifications on the secondary structure of the peptide substrate. We determine how a
methyl group can be added to the side chains of D-Asn residues in a peptide substrate and show how flanking
residues influence selectivty. These studies should foster the development of small-molecule peptide ion channels
as therapeutics.

Organizational Affiliation:
Carl R. Woese Institute for Genomic Biology, University of linois at Urbana-Champaign, Urbana, IL 61801.
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Corynebaw p@m@ uence, 80277 bp, circularly permuted, Order 4, Window 96, Step 12, 4/40
JSTUM phage PSNyx contplete sequence, 80277 bp, circularly permuted, Order 2, Window 96, Step 12, 4/40
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DRENES 41626 to 41237 (Reverse)

Length=125

Sequences producing significant alignments:

WP_171194437.1 hypothetical protein [Corynebacterium lujinxingii]
DAL10899.1 TPA: MAG TPA_asm: hypothetical protein [Siphoviridae sp.]
WP_240923125.1 hypothetical protein [Corynebacterium striatun]
MED3778500.1 hypothetical protein [Micrococcales bacterium]
DATE0163.1 TPA: MAG TPA: hypothetical protein [Siphoviridae sp.]
WP_070729932.1 hypothetical protein [Corynebacterium sp. HISCPG5C02]
WP_201829383.1 hypothetical protein [Corynebacterium aurimucosum]
WP_012715249.1 hypothetical protein [Corynebacterium aurimucosum]
DAL35873.1 TPA: MAG TPA_asm: hypothetical protein [Siphoviridae sp.]
WP_094722445.1 hypothetical protein [Bombiscardovia coagulans]
WP_070451207.1 hypothetical protein [Corynebacterium sp. HISC11D10]
WP_146004300.1 hypothetical protein [Brevibacterium luteolum]
DAX96069.1 TPA: MAG TPA: hypothetical protein [Siphoviridae 5p.]
WP_170273052.1 hypothetical protein [Brevibacterium luteolu]
NP_518419.1 gp121 [Mycobacterium phage Omega]

DAPSES56.1 TPA: MAG TPA: hypothetical protein [Siphoviridae sp.]
YP_009637027.1 hypothetical protein FGG27_gpl16 [llycobacterium ph...
DAI79411.1 TPA: MAG TPA: hypothetical protein [Siphoviridae sp.]
WP_070516751.1 hypothetical protein [Corynebacterium sp. HISCB76G08]
WP_230308886.1 hypothetical protein [Corynebacterium aurimucosum]
WP_070516754.1 hypothetical protein [Corynebacterium sp. HISCE76G08]
OFi33639.1 hypothetical protein HIPREF2565_11925 [Corynebacterium.. .
WP_071407450.1 hypothetical protein [Corynebacterium sp. HISCP72404]
WP_150379674.1 hypothetical protein [Bifidobacterium myosotis]
WP_108404516.1 hypothetical protein [Corynebacterium liangguodongii]
WP_062037640.1 hypothetical protein [Corynebacterium simulans]
WP_075510285.1 hypothetical protein [Hycobacterium ostraviense]
WP_079615269.1 hypothetical protein [Hycobacteroides abscessus]
UIU47031.1 hypothetical protein [Microcystis phage Minsi]
WP_012715235.1 hypothetical protein [Corynebacterium aurimucosum]
WP_201825563.1 hypothetical protein [Corynebacterium aurimucosum]
WP_228358005.1 hypothetical protein [Brachybacterium sp. CBA3105]
WP_079675577.1 hypothetical protein [Hycobacteroides abscessus]
WP_079621453.1 hypothetical protein [Hycobacteroides abscessus]
WP_191171585.1 hypothetical protein [Nicrobacterium helvum]
WP_239228246.1 hypothetical protein [Corynebacterium sp. ACRPQ]
WP_057473323.1 hypothetical protein [Rhodococcus sp. Leaf233]
MBV4381834.1 hypothetical protein [Rhodococcus fascians]
MBP7973367.1 hypothetical protein [Candidatus Nanopelagicales bac.
WP_070563840.1 NULTISPECIES: hypothetical protein [Corynebacteriun]
WP_065164310.1 hypothetical protein [Mlycobacterium gordonae]
WP_155270796.1 hypothetical protein [Corynebacterium jeikeiu]
DAQS5629.1 TPA: MAG TPA: hypothetical protein [Siphoviridae sp.]
QFP97013.1 hypothetical protein SEA_SUERTE 42 [Gordonia phage Sue...
WP_178914064.1 hypothetical protein [Furfurilactobacillus rossise]
QLEG3995.1 hypothetical protein LROSLL 1175 [Furfurilactobacillus.. .
CQDO5063.1 conserved hypothetical protein [Corynebacterium stristum]
1MCDB206480.1 hypothetical protein [Bacteroidales bacterium]
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GenPept  Graphics  Distance tree of results ~ Multiple alignment MSA Viewer

o Max | Tolal Query E | Per Acc
Scteniic Name Score Score Cover value Ident Len  Accession
Corynebacterium ljimxingii 682 662 9% 2e11 3413% 123 WP 1711944371
hypothetical protein [Corynebacterium stratum] Corynebacterium striatum 670 670 93% 4etl 37.90% 125 WP 2791079671
TPA: hypothetical protein [Caudoviricstes sp.] 662 662 9% Tell 37.40% 122 DAL108991
ypothetical protein [Corynebacterium siriatum] Corynebacterium siriatum 662 662 9% Gell 30.06% 119 WP 2409231281

hypothetical protei

[Micrococcales bacterium] Micrococcales bacterium 674 674 86% 9e-11 3879% 176 MBD37785001

<R E<E<N<E<N<N<N<N<N<]

TPA: hypothetical protein [Caudoviricetes sp ] 662 662 93% 1e10 37.90% 125 DAIG01631

hypothetical protein [Corynebacterium spHMSCO66C02] Corynebacterium sp. HMSC066C02 682 682 83% 1e10 4054% 239 WP_0707299321
hypothetical protein [Corynebacterium aurimucosum] Corynebacterium aurimucosum 682 682 83% 1e10 4144% 238 WP_2018293831
hypothetical protein [Corynebacterium aurimucosum] Corynebacterium aurimucosum 678 678 83% 2e10 4054% 234 WP_0127152491
TPA: hypothetical protein [Caudoviricetes sp ] 655 655 100% 2e-10 3566% 126 DAL356731

hypothetical protein [Bombiscardovia coagulans] Bombiscardovia coagulans 655 655 95% 2e10 3233% 132 WP_0947224451
hypothetical protein [Corynebacterium sp HMSC11D10] Corynebacterium sp HMSC11D10 647 647 94% 310 3308% 127 WP_0704512071
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Sequences producing significant alignment

WP_141255949.1 hypothetical protein [Corynebacterium flavescens] 95.1  le-22
APTE7408.1 hypothetical protein CFLV_09625 [Corynebacterium flave... 92.4  le-21
NH094256.1 hypothetical protein [Alteromonadaceas bacterium] 52.4  le-17
WP_176227955.1 hypothetical protein [Escherichia coli] 55.9  3e-08
WP_073025168.1 alpha/beta hydrolase [Lutispora thermophila] 393 2.3
OFV96709.1 hypothetical protein A3H28 05100 [Acidobacteris bacter... 38.1 2.5
MBK9389711.1 arsenate reductase ArsC [Bacteroidetes bacteriu] 3.1 3.
MBK7134112.1 arsenate reductase ArsC [Bacteroidales bacterium] 7.7 3.6
OFIi35275.1 hypothetical protein A3J28_12205 [Acidobacteria bacter... 37.7 3.5
WP_224347529.1 GNAT family N-acetyltransferase [Streptomyces oliv... 38.5 4.3
WP_080023622.1 alpha/beta hydrolase [Clostridium thermobutyricun]  38.1 4.5
MBK7625684.1 arsenate reductase ArsC [Bacteroidales bacterium] 7.7 46
WP_224291697.1 GNAT family N-acetyltransferase [Streptomyces oliv... 35.1 5.6
WP_224303227.1 GNAT family N-acetyltransferase [Streptomyces oliv... 37.7 6.5
WP_002597860.1 alpha/beta hydrolase [Clostridium thermobutyricum]  37.7 7.2
MBS3732545.1 lipoyl synthase [Desulfobacterales bacterium] 7.4 81
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ASESE558.1 hypothetical protein CEQD6_06005 [Corynebacterium jeik
WP_014318986.1 hypothetical protein [Corynebacterium diphtheriae]
WP_106361476.1 hypothetical protein [Corynebacterium diphtheriae]
WP_088262772.1 hypothetical protein [Corynebacterium diphtheriae]
CAB0S77338.1 hypothetical protein CIP107532_02543 [Corynebacteriu.
CAB0928942.1 hypothetical protein FRC435_01218 [Corynebacterium
WP_181999437.1 hypothetical protein [Corynebacterium diphtheriae]
WP_196971973.1 hypothetical protein [Corynebacterium diphtheriae]
WP_070802191.1 hypothetical protein [Corynebacterium diphtheriae]
CAB0904551.1 hypothetical protein FRC0420_01197 [Corynebacterium
CAB1012862.1 hypothetical protein FRCO534_01072 [Corynebacterium
CAB0G04559.1 hypothetical protein CIP107535_01306 [Corynebacteriu
CABOS06834.1 hypothetical protein CIP107506_01129 [Corynebacteriu.

WP_234551529.1 hypothetical protein [Rhodococcus qingshengii]
1MBQ7804823.1 hypothetical protein [Rhodococcus sp.]
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[Nocardia
[Nocardia
[Nocardia

[Nocardia otitidiscaviarum]

thailandica]
ignorata]
transvalensis]

[Rhodococcus hoagii]
1ME14469930.1 hypothetical protein [Rhodococcus hoagii]
NKS29216.1 hypothetical protein [Rhodococcus hoagii]

[Nocardia
[Nocardia

lavorosea]
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[Rhodococcus rhodochrous]

[Nocardia
[Nocardia
[Nocardia
[Nocardia
[Nocardia
[Nocardia

farcinica]
farcinica]
cyriacigeorgica]
aurea]
farcinica]
xishanensis]

NKZ86549.1 hypothetical protein [Rhodococcus hoagii]
QUSEB128.1 head-to-tail adaptor [Gordonia phage Vaniee]
NKR32275.1 hypothetical protein [Rhodococcus hoagii]
WP_032380955.1 hypothetical protein [Rhodococcus fascians]
WP_238840656.1 hypothetical protein [Rhodococcus hoagii]

YP_009801653.1 head-to-tail connector complex protein [Gordonia p.
RYF55147.1 hypothetical protein E0027_13475 [Comamonadaceae bacte.
OHD15052.1 hypothetical protein A2Y35_25920 [Spirochaetes bacteri.

WP_191902913.1 hypothetical protein [Rhodococcus ruber]
NKS58892.1 hypothetical protein [Rhodococcus hoagii]
WP_063023826.1 hypothetical protein [Nocardia niwae]
CDZ89051.1 conserved hypothetical protein [Rhodococcus ruber]

Kz169644.1 hypothetical protein AWNI0_07655 [Nocardia terpenica]

WP 156673931.1 hypothetical protein [Nocardia terpenical
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+ Atom Gount: 1,659 @ (2010) Structure 18: 734743
° mae.ﬁ; R:m:» c;m:“fgo% PubMed: 20541511 o Pubbed Central
- 0 B BT DOI: htps:/idol.org/10.1016/]511.2010.03.008
OCL T L Primary Gitation of Related Structures:
+ Unique nucielc acid chains: 2 by e
. PubMed Abstract:
‘The crystal structure of the rare-cuting HNH restriction endonuclease Paclin complex with is eight.base-pair target
recognition sequence 5-TTAATTAA3 has been determined to 1.9 A esolution. The enzyme forms an extended I
N ‘homodimer, with each subunit containing two zing-bound motifs surrounding a betabetaalpha-metal catalytic site.
The later s unusual In that a tyrosine residue likely Inltiates strand cleavage. Pac! dramaically distorts s target
sequence from Watson-Crick duplex DNA base paifng, with every base separated from its original partner. Two
. bases on each sirand are unpaired, four are engaged in noncanonical A:A and T base pairs, and the remaining
two bases are matched with new Watson-Crick partners. This represents a highly unusual DNA binding mechanism
for a restriction endonuclease, and implies that nitial ecognition of the target site might involve significanty diferent
N contacts from those visualized in the DNA-bound cocrystal structures.
‘Organizational Affliation:
Division of Basic Sciences, Fred Hulchinson Cancer Research Center, 1100 Fairview Avenue N. A3-025, Seatt, -
- WA 98109, USA. o
P M-
Sage2tct3t nworcs [ Engleh (Unked Ststes) Test recicons On  § Acessviy investioste Difons [ e

e B Qs pudzcmoOU A

"o B 556M
e8 R RV L @





image77.png
{7 HHpred | Bioinforn X

File
U ) o
j & G @ hips//toolkittuebingenmpg.de/jobs/3597032 5 A @ e B2 @
Paste 3 Q Vis  Hits A SelectAll  Forward  Forward QueryA3M  Model using selection  Download HHR  ColorSeqs  Wrap Seqs Q
Q ss_pred = ~BHHHHHHHHHA HHHHHHHHHRRHA AR CCC
Clipboard o
| ClPboaisy P — Q gp77 153 - -AYQKATHLGRTRGSCVNRIQTLKNLRSTTN 182 (183) 9
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[@:A)7 13340 END7_BPT4 Recombination endonuclease VII OS=Enterobacteria phage T4 0X=10665 GN=49 PE=1SV-
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PSonyx_Draft_83, function unknown, 92
Length = 92

Score = 199 bits (506), Expect = 2e-51
Tdentities = 92/92 (100%), Positives = 92/92 (100%) 1

Query: 1 STPAKHCPTCETVKPLTQESKNSRTTDGHQUYCKQCVAARKRADYAKIIPQKYLSHRRA 60
HSTPAKHCPTCETVKPLTQF SKIISRTTDGHQVYCKQCVAARKRADYAKIIPQKYLQSHIRRA

Sbjct: 1 HSTPAKHCPTCETVKPLTOF SKISRTTOGHQVYCKQCVARRKRADYAKIIPQKYLQSHRRA 60

Query: 51 RORQQRELDYYRKLHPELQEMKTKPHDYPAKG 52
~RDRGQRELDYYRKLHPELQEHKTKPHDYPAKG
Sbjct: 61 ADRQQRELDYYRKLHPELQEMKTKPHDYPAKG 52
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SForrest 91, HIH endonuclease, 145
Length = 145

Score = 56.6 bits (135), Expect = 2e-08
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KC CE KPLTSEAKNSR DG K C A + YsN+Y ++ AR

Sbjct: 2 KTCTKCENEKPLTEFNKIISRKKDGLSYHCKTCTRAYGKIIHYSTHKETYAVISAAARQTSY 61

Query: 62 DROGRELOYYRKLHP 76
Res LY HP

Sbict: 62 ERKREYLHAYYLEHP 76

>TunaTartare_203, HIK endonuclease, 189
Length = 189

Score = 51.2 bits (121), Expect = Be-07
Tdentities - 28/101 (27), Pasitives - 41/101 (40%), Gaps - 23/101 (22%)

KHCPTCETVKPLTQESKNSRTTDGHQVYCKQCVAARKRADYAKIIPOK - 52
KC C KPLuF Ko + DGH CKeC AR+ Y NI+

KTCKKCHVEKPL SEFHKOKKLKDGHSNRCKECALARAKEHYQSNIREDATARQANTEANR. 61

Query: 53 YLQSHRRARDRQQRELDYYRKLHPELQENKT 83

Y4r RRes ot Y KHPE  MKe
Sbict: 62 DKTREYSRREYERNAERLREQURAYSSAYSKAHPEKNRAKS 102
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HNH endonuclease [Streptomyces sp. CNZ748] Streptomyces sp... 531 531 78%  1e-05 41.67% 207 WP_231157267.1 e
HNH endonuclease [Pseudomonas phage PaoP5] Pseudomonasp... 520 520 75% 1e05 3889% 141 YP_009224742.1 [
bacteriophage protein [Mycobacteroides abscessus subsp. abscessus] Mycobacteroide .. 524 524 92%  1e-05 3366% 172 SKV95530.1
hypothetical protein QE330_gp171 [Pseudomonas phage vB_Pae_Ka] Pseudomonasp... 512 512 75% 2e05 3889% 116 YP_010763379.1
hypothetical protein [Acinetobacter baumannii] Acinetobacterb.. 528 528 81% 20-05 28.74% 260 WP_208727854.1 +
endonuclease [Escherichia phage Mangalitsa] Escherichiapha... 512 512 77% 2605 3467% 142 YP_009850516.1
HNH endonuclease [Streptomyces phage Forrest] Streptomycesp... 508 508 77%  3e-05 3867% 145 QZE11228.1
hypothetical protein [Corynebacterium ureicelerivorans] Coynebacteriu.. 493 493 89%  4e-05 3537% 78 WP_038610261.1
endonuclease VIl [Yersinia phage PYps3T] Yersiniaphage ... 508 508 77%  4e-05 33.33% 142 YP_010844541.1
recombination endonuclease VIl [Actinocorallia herbida] Actinocoralliahe . 516 516 65% 4e-05 40.00% 224 RO088434.1
HNH endonuclease [Mycobacteroides abscessus subsp. abscessus] Mycobacteroide. . 512 512 76% 5e-05 38.37% 215 MBN7549141.1
HNH endonuclease [Mycobacteroides abscessus subsp. abscessus] Mycobacteroide. . 512 512 76% 5e-05 38.37% 215 MBN7309734.1
hypothetical protein [Acinetobacter] Acinetobacter 516 516 63% 6e05 3621% 260 WP_096911011.1
hypothetical protein [Acinetobacter baumannii] Acinetobacterb.. 516 516 61% 6e-05 38.60% 260 WP_004474305.1
Bacteriophage protein [Mycobacteroides abscessus subsp. abscessus Mycobacteroide. . 512 512 76%  7e-05 38.37% 247 SIH12708.1
endonuclease Vil domain-containing protein [Actinocorallia herbida] Actinocoralliahe . 512 512 65% 7e-05 40.00% 283 WP_123667675.1
Mycobacteroide. . 512 512 76%  8e-05 38.37% 284 SHV59148.1
Acinetobacterve .. 508 508 60% 1e-04 3571% 260 WP_061519373.1
cobacteroide . 508 508 73% 1e-04 3929% 513 SIB8094S.1
‘endonuclease VIl [Escherichia phage HZP2] Escherichiapha... 493 493 83% 2e04 3810% 147 YP_009820202.1
hypothetical protein [Coriobacteriaceae bacterium Coricbacteriace .. 489 489 83% 3e-04 37.66% 157 MBS5866222.1
hypothetical protein [Microbacterium sp. K24] Microbacterium ... 489 489 96%  3e-04 2059% 173 WP_136056268.1
hypothetical protein [Acidobacteriota bacterium] Acidobacteriota .. 489 489 77%  3e-04 3200% 171 MCA1614897.1 -
type I restriction endonuclease [Bacteriophage sp.] Bacteriophagesp. 48.1 481 70%  3e-04 3538% 138 UVX747511 o
n Micromonospora. . 489 489 47%  4e-04 47.73% 222 WP_2428006611 Lo
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Probabilty:7.76%, Evalue: 0.00029, Score:38.21, Aligned cols: 77, Identies: 8%, Smilriy:-0.106, Template Neff: 8.8 "
- Qs prea cccccesccccccesct « o
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T ss_pred ccccece

Template alignment
QSUQMS YL4Z6 MIMIV U protein L426 O OX=212035 GN=MIMI 1426 PE=3 SV=1
Probability: 97.57%,  E-value: 0.005%, Score:35.26, Aligned cols: 79, Identities: 16%, Similarity:0.263, Template Neff: 10

~

Q ss_pred CCCCCeaC--CCCCCaseHtcccCCCCCs
QQ3597632 1 MSTPAKNC.-PTCETVKPLTQFSKSRTTDGHQUYCKQCVAARKRADYAKNPQKYLQSHRRARDRQQ- -RELDYYRKLHP 76 (92)
Q Consensus 1 76 (32)
T consensus 12 o 91 (227)
T Qsugus. 12 RSIDNNICINSSCHKKKFPDNVVYRNKEKK LIHEECKICEKRAKLYRERNKAKLKEKQHKHYHKGGGKEFKKLYDKINL 91 (227)
T ss_pred €CCCCCaeECCCCCCeaCHHNCCCCCCCCCceccCcHHHHHHHHHAHHHHCHHAHHHHHHHANCCCCChAHHHHHRAHCH

Q ss_pres o

Qosserez 77 EQ 79 (%)
QConsensus 77 o 79 (92)

T Consensus 92w 94 (227)
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Query= BRELBS 47646 to 46867 (Reverse)

Length=25%

Sequences producing significant alignments:

WP_200456086.1 antA/AntB antirepressor family protein [Corynebact.
WP_200437887.1 anta/AntB antirepressor family protein [Corynebact.
WP_200449286.1 anta/AntB antirepressor family protein [Corynebact.
WP_070743417.1 antA/AntB antirepressor family protein [Corynebact.
WP_070818367.1 antA/AntB antirepressor family protein [Corynebact.
WP_200436717.1 antA/AntB antirepressor family protein [Corynebact.
WP_100618914.1 anta/AntB antirepressor family protein [Corynebact.
DAG01051.1 TPA: HAG TPA: AntA/AntS antirepressor [Siphoviridae sp.
WP_070443449.1 antA/AntB antirepressor family protein [Corynebact.
WP_200443725.1 antA/AntB antirepressor family protein [Corynebact.
WP_070456084.1 anta/AntB antirepressor family protein [Corynebact.
DAX95023.1 TPA: MAG TPA: AntA/AntS antirepressor [Siphoviridae sp.
WP_023017615.1 HULTISPECIES: antA/AntB antirepressor family prote.
WP_075734936.1 antA/AntB antirepressor family protein [Corynebact.
WP_200449479.1 antA/AntB antirepressor family protein [Corynebact.
WP_070563885.1 anta/AntB antirepressor family protein [Corynebact.
WP_070497683.1 anta/AntB antirepressor family protein [Corynebact.
WP_166683221.1 antA/AntB antirepressor family protein [Corynebact.
WP_070508552.1 HULTISPECIES: antA/AntS antirepressor family prote.
HAT1145652.1 TPA: phage antirepressor Ant [Corynebacterium stristum]
EGT5575735.1 phage antirepressor Ant [Corynebacterium striatum]
HATE624307.1 TPA: phage antirepressor Ant [Corynebacterium stristum]
EGTS5595049.1 phage antirepressor Ant [Corynebacterium striatum]
WP_197906827.1 antA/AntB antirepressor family protein [Corynebact.
WP_197696169.1 anta/AntB antirepressor family protein [Corynebact.
WP_018119385.1 phage antirepressor Ant [Corynebacterium mastitidis]
RKX5946.1 phage antirepressor Ant [Corynebacterium diphtheriae]
WP_075813067.1 antA/AntB antirepressor family protein [Corynebact.
WP_052096424.1 anta/AntB antirepressor family protein [Corynebact.
CAB0944799.1 phage antirepressor Ant [Corynebacterium diphtheriae]
CAB1007005.1 phage antirepressor Ant [Corynebacterium diphtheriae]
WP_023636287.1 antA/AntB antirepressor family protein [Corynebact.
WP_049781476.1 antA/AntB antirepressor family protein [Corynebact.
WP_197913896.1 anta/AntB antirepressor family protein [Corynebact.
AEGB4674.1 hypothetical protein CULC22 01963 [Corynebacterium ulc.
WP_101516679.1 anta/AntB antirepressor family protein [Corynebact.
WP_013912046.1 phage antirepressor Ant [Corynebacterium ulcerans]
WP_082262116.1 antA/AntB antirepressor family protein [Corynebact.
CAB0542762.1 phage antirepressor Ant [Corynebacterium diphtheriae]
WP_196971676.1 antA/AntB antirepressor family protein [Corynebact.
WP_196974677.1 anta/AntB antirepressor family protein [Corynebact.
EGT5788527.1 hypothetical protein [Corynebacterium striatum]
WP_167199576.1 anta/AntB antirepressor family protein [Brevibacte
WP_157914002.1 phage antirepressor KilAC domain-containing protei.
WP_014525863.1 anta/AntB antirepressor family protein [Corynebact.
WP_131376933.1 phage antirepressor KilAC domain-containing protei.
WP 204582068.1 antA/AntB antirepressor familv protein [Corvnebact.
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Description Sctenific Name Score Score Cover value Ident Len  Accession
protein [Corynebacterium macginleyi] Corynebacterium macginleyi 306 306 95% 3e-101 60.08% 264 WP_200450080.1
protein [Corynebacterium macginleyi] Corynebacterium macginle; 304 304 95% 20100 59.68% 264 WP_200437887.1

‘antA/AntB antirepressor family protein [Corynebacterium macginieyi] Corynebacterium macginley; 301 301 95% 2099 5927% 264 WP_200449286.1
‘antAVANIB antirepressor family protein [Corynebacterium sp. HMSCO74C01] Corynebacterium sp HMSCO74C01 301 301 96% 399 59.20% 264 WP_0707434171
‘antA/AntB antirepressor family protein [Corynebacterium sp. HMSC036D02] Corynebacterium sp. HMSC036D02 301 301 95% 3099 59.68% 264 WP_070818307.1
antA/AntB antirepressor family protein [Corynebacterium macginleyi] Corynebacterium macginle 300 300 95% 4e-99 5968% 264 WP_200436717.1
‘antA/AntB antirepressor family protein [Corynebacterium striatum] Corynebacterium striatum 299 299 95% 2098 58.87% 264 WP_1006189141
TPA: AntA/AtB antirepressor [Siphoviridae sp. ct6YY1] oviridae sp. ct6YY1 298 298 95% 3098 5887% 264 DAGD0511
‘antA/AntB antirepressor family protein [Corynebacterium sp. HMSCO5D03 Corynebacterium sp. HMSC05D03 297 297 96%  1e97 58.40% 264 WP_070443449.1
protein [Corynebacterium macginleyi] Corynebacterium macginle 296 296 96% 2097 5692% 267 WP_2004437251
‘antA/AntB antirepressor family protein [Corynebacterium sp. HMSC08CO4] Corynebacterium sp. HMSC08C04 291 291 95% 2095 57.83% 265 WP_070456084.1
TPA: AntA/AntB antirepressor [Caudoviricetes sp.] Caudoviricetes sp. 289 289 9% 1e94 5556% 266 DAX960231
‘antA/AntB antirepressor family protein [Corynebacterium accolens| Corynebacterium accolens 288 288 95% 4e94 57.83% 265 WP 2598176891
‘antA/AntB antirepressor family protein [unclassified Corynebacterium] unclassified Corynebacterium 287 287 95% 8e94 57.83% 265 WP 0230170151
‘antA/AntB antirepressor family protein [Corynebacterium phocae] Corynebacterium phocae 286 286 96% 1093 5595% 262 WP 0757349361
‘antAVANIB antirepressor family protein [Corynebacterium pyruviciproducens] Corynebacterium pyruviciproducens 285 285 90%  6e-93 59.49% 260 WP_2769233151
‘antA/AntB antirepressor family protein [Corynebacterium macginieyi] Corynebacterium macginley; 284 284 96% 2092 5556% 266 WP_200449479.1
‘antA/AntB antirepressor family protein [Corynebacterium sp. HMSCOSSA01] Corynebacterium sp HMSC055A01 263 283 96%  4e-92 56.35% 266 WP_0705638851
protein [Corynebacterium sp. HMSCO6G04] Corynebacterium sp. HMSC06G04 283 283 95% 592 56.35% 268 \WP_0704976831
(3 antA/AntS antirepressor family protein [Corynebacterium striatum) Corynebacterium striatum o-
MA/ANB anirepressor family protein [Corynebacterium sir Corynebacterium striatum 279 279 9% 1e90 5635% 268 WP_166683221.1

V] Corynebacterium e

Coryneb 278 278 95% 2090 5635% 268 WP_070508552.1
v Corynebacterium striatum e

Corynebacterium st 278 278 95% 2090 5635% 268 HAT11456521
[Corynebacterium stratum Corynebacterium striatum 278 278 95% 3e-90 5595% 268 HCG31387721
protein [Corynebacterium sp. p3-SID1194] Corynebacterium sp p3-SID1194 278 278 95%  4e-90 5635% 270 WP_2599021231
‘phage antirepressor Ant [Corynebacterium striatur Corynebacterium striatum 278 278 9% 5e90 5635% 295 EGTSS757351
Corynebacterium striatum 278 278 95% 7e-90 5635% 295 HAT66243071
v Corynebacterium striatum

Corynebacterium st 276 276 95% 3089 5635% 295 EGT55950491
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antA/AntB antirepressor family protein [Corynebacterium macginleyi]
Sequence ID: WP_200450080.1 Length: 264 Number of Matches: 1
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Range 1: 4 to 250 GenPept Graphics Related Information
Identical Proteins - Identical
proteins to WP_200450080.1

Score Expect Method Tdentities Positives Gaps
306 bits(783) 3e-101 Compositional matrix adjust. 149/248(60%) 184/248(74%) 1/248(0%)

Query 5 LIPLADNNGVQAVMGRDLHQFLEVKTPYDKNPRHVEYGFVAGQDFSTKMSESTGGRPSQ 64
LIP+ D +G QAVMGRDLH FLEV T Y W PRMV YGF G:DFS+ +SESTGGRP Q
Sbjct 4 LIPIQDKDGAQAVHGRDLHTFLEVTTAYKDMFPRHVAYGFEQGKDFSSILSESTGGRPKQ 63

Query 65  DHIISLDMAKEISMIQRTDKGKKARQYFIECERQAKEKTNTLTGKELMAAALIEAQATMK 124
DHI++LDMAKEISHIQRTDKGK+ARQYFIECER+AKE L+ +E+MA A+ A T+K
Sbjct 64  DHILTLDMAKEISMIQRTDKGKQARQYFIECERRAKESAE-LSPEEINARAIKVADHTIK 122

Query 125 ELEATTKEQQAQLEAAAPKVAYHDRFISPDSDVF TIDDWAAQYGITKGSGLALLRDKKII 184
ELEA T +Q LEAA PKV Y+D +5 +SDV T+ DW A +G4T+ L D KeI
Sbjct 123 ELEAKTADQALALEAAKPKVEYYDHCVSIESDVMTVKDNGAHFGLTEPQARQKLLDAKMI 182

Query 185 YKKAVTREMSSRKKEQUDRMEHRSYAPYKKYFDLRPQLTAPRYNNGQHRQTLYVKVAAST 244
Y+K TRE SSRK + VDR E+R+YA Y+ FD+R Q APRY+NGQ+RQTLYV+ +
Sbjct 183 YRKTQTREWSSRKGDVVDRNEYRAYAAYRNLFDIRAQHNAPRYHNGQURQTLYVRAGWAL 242

Query 245 QLAEQAGI 252
+A+ AGT
Sbjct 243 TVAKNAGT 250
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domain-containing protein }
Os=Lymantria dispar multicapsid
nuclear polyhedrosis virus

289L_11V6 Putative Bro-N domain-
containing protein 289L.
Os=Invertebrate iridescent virus 6
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Template alignment | Template 3D Structure | PDBe
Oz 3GOX A Restriction endonuclease Hpy99L; ENDONUCLEASE-DNA COMPLEX, RESTRICTION ENZYME, HPY991, PSEUDOPALINDROME,
" HYDROLASE-DNA COMPLEX; HET: 1PE; 1.5A {Helicobacter pylori}
Probability: 98.41%, E-value:5.2e-7, Score:59.01, Aligned cols:41, Identities: 22%, Similarity: 0.42, Template Neff: 7.4 I

Q ss_pred CCCCCeeeCCCCCCeecHHHecCCCCCCOCC- - -CacccHhHHH
Q gp88 3 TTTADRKHCPQCGETKPITSYYKDTHAKYGV---TTYCIDCQKT 43 (140)

Q Consensus 3 43 (140)
T Consensus 70 113 (200)
T 360X_A 70 GKGYDKKICNICHTLKNTDGFEINQTDAKGRKTTRPSCRECRKN 113 (200)
T ss_dssp STTSSEEECTTTCBEEEGGGSCEEEECTTSCEEECSSCHHHHHH
T ss_pred CCCCCEEECCCCCCEEEHHCCCCCCCCCCCCCChhHHHHHHH

Template alignment H
(7] 3. Q5UQMS YL426 MIMIV Uncharacterized protein L426 OS=Acanthamoeba polyphaga mimivirus OX=212035 GN=MIMI L426 PE=3 SV=1 -
Probability: 98.15%, E-value: 0.00022, Score:47.57, Aligned cols: 54, Identities: 22%, ~Similarity: 0.351, Template Neff: 10

Q ss_pred CCCCCCeeaC--COCCCeecHHHEeCCCCCCCCCCeeecHhHHHHHHHHHRRCHHH
Page 10f3 Q gp8s 2 TTTTADRKHC--PQCGETKPITSYYKDTHAKYGVTTYCIDCQKTRSIKYRTNNPEK 55 (140)
- Q Consensus 2 55 (140)
T Consensus 10 65 (227)
T QsuQHg 10 NRRSIDNNICINSSCNKKKFPDNVVYRNKEKKIIHEECKICFNKRAKLYRERNKAK 65 (227)
T ss_pred hhccecCCeacCCCCCceeCHHhceccecCececceccHHHHHHHHHHHHHHCHHH
Template alignment )]
[ 4. QSUPT5 YL246 MIMIV Uncharacterized protein L246 OS=Acanthamoeba polyphaga mimivirus 0X=212035 GN=MIMI L246 PE=3 SV=1
Probability: 97.7%, E-value: 0.00044, Score:46.05, Aligned cols: 68, Identities: 24%, Similarity: 0.586, Template Neff: 10.4 &3
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| ID Date Tool [
L T ss_pred CCeeceCCCCCeeshhhhccceC-CCechhhcHHHHHHCHHHHhCCHHHHHHHHHHHHHCHHHHHHH q o~
P | 3
Template alignment s r‘
(| 5. Q5UQLY YR423 MIMIV Uncharacterized protein R423 0S=Acanthamoeba polyphaga mimivirus 0X=212035 GN=MIMI R423 PE=4 SV=1
Probability: 96.33%, E-value:0.18, Score:38.98, Aligned cols: 83, Identities: 22%, Similarity: 0.348, Template Neff: 8.2 I
Q ss_pred CCeeeCCCCCCeceHHHeeCCCCCCCOCCececHhHHHHH- -- aF
Q gp8s 6 ADRKHCPQCGETKPITSYYKDTHAKYGUTTYCIDCQKTRS--- 55 (140)
- Q Consensus. 3 ek s Crmrarsnarsrsrsnsrsnsmrarsnarsrsrsnsnins CKoa C rarsrsrsns - 55 (140)
RN POy IO | el
T Consensus 132 mnnCanCrmnkemmnF s - gananChnCrmmmmmmmmprmsmsmsskanmsmmsekssskanmnlvek 209 (530)
- T QsUQLY 132 KDTMICKKCFVELPTNKFPKTSR--GKISHYCKSCFDKRATTERNRIIDPTKERERSKKYENRPDIKQKRKKYRQCKVVK 209 (530)
T ss_pred CCcEecCCCCCecehhhCCCCCC - -CecCeccHHHHHHHHHHHHCCCCHHHHHHHHHHHR CCHHHHHHHHHHHN CCHHH
Q ss_pred HHH - -HHHHHH- - - -HHCHHHHHHHHHHHHHHHHH HHhhe
N Q gp8s 56  IRQ--RKNNYY----QNNRATLTQKATHLANTYQQNTKETA 90 (140) ,
Q Consensus 56 oo s 90 (140) I
I )
~ T Consensus 210 sy Pk resveks 250 (530)
T QsUQLY 210 IRNAISLKKSREKLRAADPENYLKKKAEQQAKHRQKYPEKN 250 (53@)
Page10f3 T ss_pred HHHHHHHHHHHHHHHHACHHHHHHHHHHHHHHHHHHCHHHA
Template alignment | CDD
(") 6. PF18275.4; His Me bda2 ; His-Me finger endonuclease betad-alpha2 domain
- Probability: 94.87%, E-value:0.19, Score:24.7, Aligned cols:43, Identities: 26%, Similarity: 0.379, Template Neff: 11
Q ss_pred CCCCCCeeaCCCCCCeecHHHEcCCCOCCCC- - -CCeeccHhHHHH —
B Q gp8s 2 TTTTADRKHCPQCGETKPITSYYKDTHAKYG---VTTYCIDCQKTR 44 (140) c o
Q Consensus 2 emnssskeConCammmmamnnn s Ckneanes 44 (140)
TSR N P . l+. &
T Consensus 5 A Cr s CRCanr 50 (52) -

Template alignment | Template 3D Structure | PDBe
3GOX A Restriction endonuclease Hpy991; ENDONUCLEASE-DNA COMPLEX, RESTRICTION ENZYME, HPY991, PSEUDOPALINDROME,
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