Cluster AY - IrrE-like metallopeptidase

Genes related to MidnightRain_54

Challengef/issue:
e Glimmer/GeneMark predictions often call starts in the middle of the peptidase domain,
calling into question whether the protein could function as a peptidase.
e Coding potential drops off, but does the ORF extend up to the upstream gene?

Auto-annotation and coding potential

Typically a gap in coding potential between this gene and its upstream gene
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Figure above: Genemark Sashimi genes 52, 53, & 54.

We will call the autoannotated start the SHORT start, or short protein. (~32300 above)
We will call the start that closes the gap the LONG start, or the long protein. (~32400 above)
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Figure above: Starterator for Gene 52 Sashimi
The short, autoannotated starts (right arrow) and the long starts (left arrow) are conserved
across the pham.

HHPred alignments
With the short protein:
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Template alignment | Template 3D Structure | PDBe
3DTE_A IrrE protein; Deinococcus, Radiotolerance, Gene regulation, Metallopeptidase, IrrE; HET: MSE; 2.6A {Deinococcus deserti}
Probability: 99.22%, E-value: 1.1e-10, Score: 73.95, Aligned cols: 69, Identities: 22%, Similarity: 0.056, Template Neff: 9

Q ss_pred cchHHHHhCCCCC----- - - - - == -~ - CHHHHHHHHHHHHHK CCCHHHHHHHHR € - CC- - - CHHHHHHHe CCCHHHHHH

Q Raph_5@ 1 MHELGHAHYGHTGY-------------~ TGKQEALANRIAAYRLVNFDDVLALASY-EQ- - -555GVAAALEVIPDVLET B2 (B5)

Q Consensus 1 BHE LnHmrmmommimrmins = = = = = = = m = m = = mimercms BB F @ 11 momm v 62 (B5)
R B I S s o b o P S, el Ll P

T Consensus 181 aHELgH~11 E~efn~Faa~LL~P: -] WS 188 (381)

T 3DTE_A 181 AHEISHALLLGDDDLLSDLHDEYEGDRLEQVIETLCNVGAAALLMPAELIDDLLTRFGFTGRALAE LARRADVSATSALY 188 (381)

T ss_dssp HHHHHHHHHHHCHHHHHHHHHHCCHHHHHHHHHHHHHHHHHHHHS CHHHHHHHHHHHC S SHHHHHHHHHHHT CCHHHHHH

T ss_pred HHHHHHHHHhCCcehhhhhhHhheCCe hHHHHHHHHHHHHARR A CCHHHHHHHHHHHCCCHHHHHHHHHH e CCCHHHHHH

Q ss_pred HHHHHHH

Q Raph_5@& B3 YLQLLTR 69 (85)

Q Consensus 63 I 69 (85)
[,

T Consensus 181 RL 187 (381) I}

T 3DTE_A 181 ALAERTA 187 (381)

T ss_dssp HHHHTCC

T s5_pred HHHHcCC
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A Radiation response metalloprotease IrfE - Deinococcus deserti & Explore Sequence Annotations in 3D
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Aligns with only part of the peptidase domain. The alignment begins with HExxH and ends with
the three HTH helices (alignment boundaries shown with arrows). Note the PFAM box at
bottom that annotates the metallopeptidase domain.

With the long protein as query:
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Template alignment | Template 3D Structure | PDBe
2. 3DTE_AIrrE protein; Deinococcus, Radiotolerance, Gene regulation, Metallopeptidase, IrrE; HET: MSE; 2.6A {Deinococcus deserti}

Probability: 99.73%,

E-value: 1e-15, Score: 103.96, Aligned cols: 107,

Identities: 22%, Similarity: 0.153, Template Neff: 9

Q ss_pred CceeEEECCCCCceeEEECCCCEEEECCCCCHHHHHHHHHHHHHHHHRCCCCC- === = = m e e = = ChHHHHHHHHHHH
Q Raph_58long 2 GVRVRTAVTPNGIWIHGAYDHRRRLITLRPGLGRIQLKCT LMYy AHYGHTGY - = == = === === ==~ TGKQEALANRIAA 67 (125)
Q Consensus 2 gi~1 g I~1 1~hEl~H s cmnn B G @ B7 (125)
||| s __|++, ,+,+_|+++,+,+,_+++|+++| |+| |++++, A | ,+| | ||+
T Consensus 63 gi =2 I~1ln r~rFtlaHELgH~11 E~afn~FAz 141 (381)
T ZDTE_A 63 GITLTFMPMGQ-RDGAYDPEHHVILINSQVRPERQRFTLAHEISHALLLGDDDL LSDLHDEYEGDRLEQVIETLCNVGAA 141 (3e1)
T ss_dssp SCEEEEECCTT-CCEEEETTTTEEEEETTSCHHHHHHHHHHHHHHHHHHHCHHHHHHHAHHCCHHHHHHHHHHHHHHHAH
T ss_pred CCEEEEEeCCC-CCeEEeCCCCEEEECCCCHHHHHHHHHAAHHHHARhCCcchhhhhhHhheCCc hHHHHHHHHHHHAH
Q ss_pred HHe CCHHHHHHHHHHCC- - - - CHHHHHHHc CCCHHHHHHHAHHHHA
Q Raph_58long 68 YRLVNFDDVLALASVEQ----555GVAAALEVMPDVLETYLQLLTR 189 (125)
Q Consensus 68 B 1 v 1. 189 (125)
S I P S S o o) IS oS S
T Consensus 142 ~LL~P: Voo L VS R1 187 (381)
T 3DTE_A 142 ALLMFAELIDDLLTRFGFTGRALAELARRADVSATSALYALAERTA 187 (381)
T ss_dssp HHHSCHHHHHHHHHHHCS SHHHHHHHHHHH T CCHHHHHHHHHHT CC
T ss_pred HhhCCHHHHHHHHHHHCCCHHHHHHHHHH e CCCHHHHHHHHHHC CC
Now, the HHPred alignment is across the whole peptidase domain in IrrE
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BLAST and CDD

(2] Putative conserved domains have been detected, click on the image below for detailed results.

} |IE ‘Eﬂ 4|5 ‘Iﬂ 7|5 9‘. 11‘15 120 4
Query seq.  MGVRVRTAVTPNGUUGAYOHRRRLITURPGLGRIQUKCTLHAELGHARYGHTGY TGHOEAL ARRUAAYRLYNFODYLALASYEASSSGVARALEYIPOYLETYLALLTRAQLGALRSAALSRYAZ
Superfanilies & P s S s ertaTy

Distribution of the top 100 Blast Hits on 100 subject sequences
m

1 20 40 60 80 100 120

Aligns across full length of the peptidase M78 domain

Conserved domains on [lcl|Query_1706891] View | Standard Results v |
Local query sequence

Protein Classification o
M78 family metallopeptidase domain-containing protein( domain architecture ID 1522)
M78 family metallopeptidase domain-containing protein which includes the catalytic domain of ImmA/IrrE family metallo-endopeptidase

Graphical summary [RFZT RISl show extra options »
1 15

30 45 o0 75 a0 105 120 125
T L I T T T P T T O S S N S S S S S S S S T S S S S S|

Query seq, MGVRYRTAVTPNGWWGAYDHRRRLITLRPGLGP IOLKCTLMHELGHAHYGHTGY TCKOEALANRWARYRLYNFODYLALASYEQSSSGYARALEVMPDYVLETYLOLLTRAOQLGALRSAALSRYAZ

Specific hits

Non-specific Peptidase HT8

its
Superfanilies Peptidase _M78 superfamily
< >
Search for similar domain architectures | Refine search |
List of domain hits d
Name Accession Description Interval E-value
[+ Peptidase_M78 pfam06114 IrrE N-terminal-like domain; This entry includes the catalytic domain of the protein ImmA, ___ 18-95 5.84e-07
[+ imma COG2856 Zn-dependent peptidase ImmA, M78 family [Posttranslational modification, protein turnover, 25-68 6.26e-04
Blast search parameters
Data Source: Live blast search RID = 68WF46DF016
User Options: Database: CDSEARCH/cdd  Low ity filter: no C ition Based Adj yes Evalue 0.01 i number of hits: 500

The peptidase domain alignments start at around 20aa or 24aa. The short start proteins start at
about 40 aa on this alignment, which cuts out part of the peptidase conserved domain.

See Official Function List for naming. These examples hit IrrE-like metallopeptidases, which
include a HTH domain.



DNA alighment shows sequence and reading frame conservation

in the gap with no coding potential
ClustalW close-up view, like Starterator
DNA sequences: Relatives of MidnightRain_55, plus 500 bp downstream of the stop codon,

which includes the full length of the downstream gene, MidnightRain_54 and its relatives.

CLUSTAL 2.1 multiple sequence alignment

PEbyDaisy AY gpbl
Auxilium RY gpas
Seahorse RY gpkt
Izolde AY gptl
Raphaella ALY gpSl
YoungHarleezy Draft AY gpsa
Rikyam Draft RY gptl
CookieBear Draft AY gpid
Gorpy AY gpbl
Sakai RY gp5l
Richie AY gpb4

TiffBl Draft RY gpla
Sashimi_ Draft AY gptld
Globfish Draft AY gpta
BenchBcraper Draft AY gpbld
MidnightRain BY gphb
BillyTP Draft AY gpbl
Ragga Draft AY gpd3
Hillester Drafc AY gpbt
RadFad AY gpts
Faja RY gpS2
PhranklS Draft AY gpS3
Enekin Draft RY gp4G
Persistence ALY gpd7

EebyDaisy RY gpSl
huxilium BY gpdZ
Seahorse AY gpts
Iaolde AY gpEl
Raphaella AY gp5l
YoungHarleezy Draft AY gpBz
Rikyam Draft RY gpsl
CookieBear Draft AY gpE2
Gorpy RY gphl
Sakai RY gpbl
Richie AY gpt4

TiffBl Draft RY gpb2
Saghimi Draft AY gpt3
Globfish Draft LY gpt2
BenchScraper Draft AY gp&l
MidnightRain RY¥ gpkt
BillyTP Draft AY gpt3
Ragga Draft AY gpd2
Hillester Draft RAY gpit
RadFad A¥Y gpth
Faja AY gpsa
Phranklt Draft LY gpG3
Anskin Draft RY gp4s
Persistence LY gpd7

GCTACCECACGARCCCTAGAGTICTIGCCCRACACRTGEGCETCAREETT
GCTACCECACEARCCCTAGAGTICTIGCOCRACACRTGEGCETCAREETT
GCTTCCACRCGARCCCTAGAGTICTCGCTCRECACRTGEGCETCAREETT
GCTTCCACRCEARCCCTAGAGTICICGCTCRRCACRTGEGCETCAREETT
GCTTCCACRCGARCCCTAGAGTICTCGCTCRACACRTGEGCETCAREETT
GRRCCCTAGAETTCICGCTCRACAGRTGEGCETCAREETT
CACGARCCCTACARTICTCECTCRACAGATGEECETCAREETT
GCTTCCACRCEARCCCTAGAGTICICGCTCRACAGRTGEGCETCAREETT
GARCCCTACARTTCTCECTCRACAGATGEECETCAREETT

ACRCERACCCTAGAGTTCTCGCTCARCAGRTEEGCETEAGEETT
GCTTCCACACGARCCCTACARTICTCGCTCRACACATGEECETCAREETT
GRRCCCTACRETTCICGCTCRECACRTGEGCETCAREETS
carCCC iR eTTCTCECTCRCCAGATREECETCAREETT
GCTTCCACRCEARCCCTAGGETICICGCTCRECAGRTREECETECEEETT
GCTACCECACGARCCCTACARTICTIGCOCRACACATGEECETCAREETT
GCTRCCECRCGRACCCEEACTTCTIGCCCRACRCETECCTCTCAGEETT
GCTACCECACGARCCCTACARTICTIGCOCRACACATGEETETCAREETT
GCTTCCRCRCERACCClR STTCTCGCTCRRCRGRTGEGOET GRGEETT
GCTTCCACACGARCCCTACATIC OGO TCRECACATGEGCETCAREETT
GCTTCCACRCEARCCCTAGAGTICICGCTCRECAGRTGEECETCAREETT
GCTACCECACGARCCCTARASTICTIGCOCRRCACATGEGCETCAREETT
GCTRCCECRCEARCCCTAGAGTICICGCOCRACRGRTREECETGAREETT
GCTACCECACGARCCCTARATICTIGCCCRACACATGEGCETCAREETT
GCTRCCECRCEARCCCTAGAGTICTIGCCCRACRAGRTREECETGAREETT

hE e ek ke e ke hEkkk Bk Ak kEAkEkEd SkE kR

**

CEGRCEECTETCRC R TR AL A TEET CECECECETACCATCRCREEDE
R T ETCRC R TR AC AT T CEEECECETACGRATCRCREEDE
AR R ECTETCRC R OGO AT CEATEET CEEECECATACGRTCRATCEEDE
AR R OO T RO LT A AT AT T CEEECECTTACGATCRCRCEEDE
CERA R ECOETEROCCCTAATCEATCETCEEECECTTACGRATCRCREEDE
AR R OO TR OO CTRAC AT T CEEECECATACCGATCRCRCEEDE
CERA R ECTETCRC RO GRATEETTCET CEEECECETACGRATCRCREEDE
AR R OO T RO TRAC G T T CEEETECATACGRATCRCREEDE
CERR R ECOETERCCCCTAATCEATCETCEEECECATACGRATCRCREEDE
R R OO TR OO T A AT CEATCET CEEECECATACCATCRCREEDE
CERA R ECOETEROCCCTAACEEATEETCEEETECATACGRATCRCRCEEDE
R R e T ETCRC RO G AT CEATCET CEEECECETACGRATCRCRCEEDE
CEGRCRECTETEROEC G AT EETTCET CEEECECETACGRATCRCREEDE
R T ETCRC R CT A AC AT T CEEECECETACGATCATCEEDE
GG T T CRCACCTAAC A TEET e CECETACGATCRCREEDE
ORI TRC R CTAACEEATCET CEEECECETACGRATCRCREEDE
GG TETTACACCTAACE A TEET EEECECETACGATCRCRCEEDE
A R OO TR TR AT AT T CEEECECTTACGATCRCREEDE
R G T T CRC A CGR AT T TG T e CECETACGATCRCREEDE
A T ETCRC RO GR AT T TCET CEEECECETACGATCRCREEDE
GG T T CRCACCTAAC A TEET e CECETACGATCRCREEDE
A R e T ETCRC R TR AC AT T CEEECECETACGATCRCREEDE
GG T T CRCACCTAAC A TEET e CECETACGATCRCREEDE
R T ETCRC R TR AC AT T CEEECECATACCATCRCREEDE

-k Ek Ak e ke W oEk Ak EREARE Ed SR EAR SRS -




IbbyDaisy ALY gpSl
Auxilium EY gpad
Seahorse
Igoclde AY gpEl

Raphaella ALY gpSl
YoungHarleezy Draft AY gpsa
Likvam Draft RY gpbl
CoockieBear Draft AY gpta
Gorpy RY gphb2

Sakai RY gpisl

Richie AY gpbd

TiffRl Draft RY gpba
Sashimi Draft AY gpbl
Globfish Draft AY gpta
Benchicraper Draft AY gphl
MidnightRain BRY gphb

BillvyIP Draft AY gpbl

Ragga Draft AY gpd3
Hillaster Draft AY gpbh
RadFad AY gpth

Faja RY gpGl

PhranklS Draft AY gpt3
Enekin Draft AY gp45
Persistence AY gpd7

EbbyDeisy AY gptl
REuxilium AY gp2g
Seahorse ARY gpSt
Isolde RY gpSl

Raphaella AY gpSl
YoungHarleezy Draft RY gpSa
Rikyam Draft RY gpsl
CookieBear Draft RY gpt2
Gorpy RY gphiZ

Sakai RY gpfl

Richie AY gptd

TiffA]l Draft RY gpha

Saghimi Draft AY gph3
Globfish Draft RY gpSa
Benchicraper Draft AY gpSl
MidnightRain AY gpSs
EillyTP Draft AY gpb3
Ragga Draft &Y gpd3
Hillester Draft RY gpbt
RadFad AY gpbb

Faja AY gpb2

PhranklS Draft AY gp:s3
Iknekin Draft RY gpd5
Persistence AY gpd7

COGECTEATRALCTCTTAGET
COGECIGATARCT CTTAGET
COGECTEATCRACTCTT ORI
COGECIGATCACT IR
COGECTEATCRACTCTECGECT
COGECIGATCACT IR
COGECTEATCRACTCTT ORI
COGECIGATCACT IR
COGECTEATCRACTCTT ORI
COGECIGATCACTCTITCRCT

RGCTCTTEETCCCATCCAGTTGARGTECR
GICTTGETCCERATCCRATTGARGTGCR
CICTTEETCCTATTCRATTGRARRTECR
GICTCEETCCTATTCRAATTGARGTGCR
CICTCEETCCTATTCRATTGRARCTECR
GICTCEETCCCRATTCRATACRRCTGCR
CICTCEETCCTATTCRATACRRCTECR
GICTCEETCCTATTCRAATTGARGTGCR
CICTCEETCCCATTCRATACRRCTGECR
GICTCEETCCCRATTCRATACRRCTGCR
COGRCTEATCRACTCTTCGECC CICTCEETCCCATTCRATACRRCTGECR
COGECTERTRAR T CTTAGECCAGCTCTT GECCCEATCCAGTTEARGTGCR
oG T EAT CR T CTT G O CC ARG TCTACERCCERATTCARTTEARGTGCR
oG TR CACT CTT CG o CCRGCTCTCGEECCTATTCARTTGRARGTGCR
oG T AT R T CTTAGECC TG TCTT CETCCERATTCARTACRRACGTGCR
oG TERT AR T CTTAGECCAGCTCTTGETCCEATCCAGTTEARGTGCR
oG T EAT AL ST CTTAGECCRGCETCTT CETCCERTCCAGTTEARGTGCR
COGECTEATCACT CTTCG o CCRGCTCTCGETCCCATTCARTACRRAGTGCR
oG TR T CR T CTT G OO G TCTT CETCCERATTCARTTEARGTGCR
oG TEAT CACT CTT OGO CCOGCTCTTGETCCEATTCARTTGARGTGCR
oG T AT AL T CTTAGECCRGCETCTTCETCCTATTCARTTGARGTGCR
COGECTEATCACTCTTAGET GICTTGETCCCRATCCAGTTGARGTGCR
oG T AT AL ST CTTAGECCRGETCTT CECCCERTTCAGTTEARGTGCR
oG TR CRC T CTTAGRCCRGETCTT GECCCERATTCAGTTERRGTECR

ik kEdk s kEdk e oA Rk s Rk Bk Ak ks ok Ea Eak

CITIGATECRCER GO TAGETCRCGOTCACTRCGETCATACGEETETGRCS
CTTTGATECRCERCCTTEECCRCCCTCACTRCGETCATACGEEOETEROE
CTCTTATGCRCER GO TAGETCRC GO CCACTRCGECCATACGEETETGRCS
CTCTGATECRCER GO TAGETCRCCOCCACTRCCECCATACEEEOETEROE
CTCTGRTECRCER GO TAGETCRC O CCACTRCEECCATACEEEIETEROE
CTTTGATGCRCER G TAGETCRCCCCCATTATGETCATACEEETETERCE
CTCTGRTECRCER GO TAGECCRTCOCCACTRCEECCATACEEETETEROE
CTCTGRATECRCER o TAGETCRCCOCCACTRCCECCATACEECOETEROE
CTCTGRTECRCER GO TAGETCRC T CACTRCGERCATACEEEIETEROE
CTCTGRTECRCER o TAGETCRC T CACTRCCERCATACEEEOETEROE
CTCTEETECACERC T TS CCATCCTCACTRCECTCAT R GEETETERCE
CTTTGATECRCERCCTTGECCRT GO CCACTRCCETCATACEEETETERCE
CTCTGRTECRCER GO TAGECCRC T CACTRCEECCACETCEEOETERCR
CTCTGRATECRCER o TAGETCRCCOCCACTRCGETCATACEEETETEROE
CITTGRTECRCERCCTTEECCAT GO CCACTRCGETCATACEEEIETEROE
CTTTGATECRCERCCTTGETCAT GO CCACTRCCETCATACEECOETEROE
CTCTGATECRCER o TACECCRTCCCCACTRCCETCATACEEETETERCE
CTCTGATECRCERCCTAGETCRCCCCCACTRCGETCATACGEGOETEROE
CITTGATGCRCERCCTAGETCRATCCCCATTRCGETCATACEEETETERCE
CTTTGATGCRCERCCTAGETCATCCCCATTRCGETCATACGEETETERCE
CITTGATECRCERCCTTGECCRTCCCCACTRCGETCATACEEEOETEROE
CTTTGATGCRCERCCTTGECCATCOCCACTRCGETCATACGEGOETEROE
CITTGATGCRCERCCTTGECCRTCCCCACTRCGETCATACEEETETERCE
CTTTGATGCRCERCCTAGETCRCCCTCACTRCGETCATACGEGOETTRCE

e Ak kB EAAEAEAE AE AE R Bk Ak ke ke =k Ak kR

h

Conserved DNA sequence between “long start” and “short start” - no frameshifts. It appears
that natural selection may be keeping this region intact, and potentially translatable.

The AA sequence in this region aligns with IrrE peptidase domain, so does not appear to be
random DNA sequence, despite the minimal coding potential signal.



