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Species Coverage:

» 3663 Bacteria
» 435 Archaea
» 3139 Viruses
» 659 Eukaryota

= 227 Fungi
= 71 Protozoa
= 31 Plants
= 330 Metazoa
« 133 Arthropoda

Tools:

v Web browser

v JSON API

v" SPARQL

v' Data downloads
v Software package
v BUSCO



What does OrthoDB offer?

© R.M.Waterhouse

Your search for imd at Arthropoda level returned 2 groups

Bookmark OrthoDB@Arthropoda | Get All Fasta | Get All as Tab
delimited 2

Dewnlaad

OrthoDB

Group EOGEGXI2W at Arthropoda level

Group EOG834ZNE at Arthropoda level

Functional descriptions F u n Cfi on a’ des cr i p ii on s

G0 Molecular Function 1 gene with GO:0005102;: receptor binding

1 gene with GO;0005515: protein binding

G0 Biological Process 1 gene with GO:0009609: response to symbiotic bacterium

1 gene with GO:0045824: negative regulation of innate immune res
1 gene with GQ:0050777: negative regulation of immune response
1 gene with GO:0061060: negative regulation of peptidoglvcan reco

Functional Category Signal transduction mechanisms

Evolutionary descriptions Ev@’utianary déS@f ipi’i@ns

Phyletic Profile 50 genes in 48 species (out of 87)

single copy in 46 species, multi-copy in 2 species

Evolutionary Rate 1.4z HEEN *RER ?
Gene Architacture Median Protein Length 199 (std. 47) 2
(std. 0.6)

Median Exon Count 1

gues -

Orthologs by organism

OrthoDB

Build your query

lext search:

Phyloprofile: 7

[Nl:l filterlng]

Search at:

~cla

Species to display:

Clear all

I:I Metazoa (melazoans)

e e ctor
speties. séle

Aj:yrthusplmn pisum {pes aphid)
o Daphnia pulex {water fag)

Submit

Select species: :

Search species by name:

+ I



What does OrthoDB offer?  OrthoDB
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101823790 TAR [(HIV-1) RNA binding protein 2 » 365
101831629 protein kinase, interferon-inducible double stranded RNA dependen... > 313 inferpfa
Mus musculus
1 Prkra (QOWTX2 ) PKR-associated protein X »» 313 8 0O ]JPRO14720 32478
Tarbp2 (P97473 ) Protamine-1 RNA-binding protein 365 9 Q IPRO2B60S 14720

upkws: cytoplasm; double-stranded RNA binding; enzyme binding; micro-ribenucleoprotein complex; miRNA binding; miRNA loading onto
RISC invelved in gene silencing by miRNA; multicellular organism growth; negative regulation of defense response to virus by host;
nucleoplasm; nucleus; perinuclear region of cytoplasm; positive regulation of translation; positive regulation of viral genome replication;

mgi: Tarbp2 TAR (HIV) RNA binding protein 2 Exie n s ive
¢! Ensembl: ENSMUSG00000023051 TAR (HIV) RNA binding protein 2 [Source:MGI Symbol;Acc:MGI:103027]

phenotype: ABNORMAL SPERMIOGENESIS: anomaly in the process by which a spermatid transforms into a functional spermatozoon;
CARDIAC FIBROSIS: formation of fibrous tissue within the heart often resulting from inflammation or injury; COMPLETE LETHALITY arefs
WEANING: premature death at weaning age of all organisms of a given genotype in a population, often due to the inability to make

! UniProt: P97473 Protamine-1 RNA-binding protein; TAR RNA-binding protein 2; RISC-loading complex subunit TARBP2; Function:Required
for formation of the RNA induced silencing complex (RISC). Component of the RISC loading complex (RLC), also known as the micro-RNA
(miRNA) loading complex (miRLC), which is composed of DICER1, AGO2 and TARBP2. Within the RLC/miRLC, DICER1 and TARBP2 are
ExpressionAtlas: ENSMUSGO00000023051 ’ o I S ’ ' o

0 Molecular Function: RNA binding; double-stranded RNA binding; enzyme binding; siRNA binding; miRNA binding; protein homodimerization
activity; protein N-terminus binding; pre-miRNA binding

0 Cellular Component: intracellular; cell; nucleus; nucleoplasm; cytoplasm; RISC complex; micro-ribonucleoprotein complex; organelle;
protein complex; perinuclear region of cytoplasm; RISC-loading complex

G0 Biological Process: spermatid development; single fertilization; ribonucleoprotein complex assembly; cell differentiation; production of
siRNA involved in RNA interference; targeting of mRNA for destruction involved in RNA interference; pre-miRNA processing; cellular
nitrogen compound metabolic process; siRNA loading onto RISC involved in RNA interference; multicellular organism growth; miRNA
loading onto RISC involved in gene silencing by miRNA; positive regulation of viral genome replication; regulation of viral transcription;
anatomical structure development; negative regulation of defense response to virus by host; macromolecular complex assembly
InternationalKnockoutMouseConsortiumKnockoutsEScellsavailable: Tarbp2

Havanagene: OTTMUSG00000033455

Vegagene: OTTMUSGO00000033455; Tarbp2 Eq g. unipraf’ Ensembli Enfr éZ,

UniProtKBGeneName: Tarbp2; Tarbp2
C Entrez: Tarbp2

Whsonms e GO, model organism DBs



www.orthodb.org OrthoDB
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> UNIVERSITE Zdobnov's Computational Evolut

DE GENEVE group =

FACULTE DE MEDECINE

OrthoDB

The Hierarchical Catalog of Orthologs V9. 1

OrthoDB start page  Comparative Charts SPARQL Own data & mapping Help

QOrthoDB is a comprehensive catalog of orthologs, i.e. genes inherited by extant species from their last common ancestor. Arising from a single
ancestral gene, orthologs form the cornerstone for comparative studies and allow for the generation of hypotheses about the inheritance of gene
functions. Each phylogenetic clade or subclade of species has a distinct common ancestor, making the concept of orthology inherently hierarchical.
From its conception, OrthoDB explicitly addressed this hierarchy by delineating orthologs at each major species radiation of the species phylogeny.
The more closely related the species, the more finely-resolved the gene orthologies.

Read more or cite

"OrthoDB v2.1: cataloging evolutionary and functional annotations for animal, fungal, plant, archaeal, bacterial and viral orthologs."
Zdobnov EM et al, NAR, Nov 2016, PMID:27899580

Examples of how you can query OrthoDB
Cytochrome P450, protease | peptidase, kinase -serine, FBgn0036816, GO:0006950, immune response, stress response, breast cancer, diabetes.

Help, Video Presentation and Email: support[at]orthodb.org

Data downloads Protein sequences and orthologous group annotations for major clades.
OrthoDB software Can be used to compute orthologs on custom data.
BUSCO.v3 Assessing completeness of genome assembly and annotation with single-copy genes.

OrthoDB-News Join the mailing list to keep abreast of the latest developments.
Previous OrthoDB Releases

OrthoDB9 2015: 172 vertebrates, 133 arthropods, 227 fungi, 25 basal metazoans, 3663 bacteria and 31 plants
OrthoDB8 2014: 61 vertebrates, 87 arthropods, 227 fungi, 12 basal metazoans, and 2627 bacteria

OrthoDBY 2013: 64 vertebrates, 57 arthropods, 175 fungi, 14 basal metazoans, and 1115 bacteria

OrthoDB6 2012: 52 vertebrates, 45 arthropods, 142 fungi, 13 basal metazoans, and 1115 bacteria

OrthoDB5 2011: 48 vertebrates, 33 arthropods, 73 fungi, and 12 basal metazoans

(c)ISH This work by E Zdobnov lab is licensed under a Creative Commons Attribution 3.0 Unported License.




www.orthodb.org OrthoDB
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Build your query Search by sequence Build your query Search by sequence
Text search: ? Copy a protein sequence (<1000 a.a.): ?
Phyloprofile: ?
| [No filtering] v
| [No filtering] v ‘ _ y
Search at: ? Search at: ?
| v | .
Species to display: Clear all Species to display: Clear all

[ Submit [ Submit




www.orthodb.org OrthoDB

Select species:

Search species by name:

¥ (J Eukaryota (eucaryotes) e.g. S.cerevisiae, C.elegans, M.oryzae, coelacanth, black-legged tick, water flea,
» () Metazoa (metazoans) e.g. C elegans, coelacanth, black-legged tick, water flea, platypus, X.tropicalis,
» O Fungi (fungi) e.g. S.cerevisiae, M.oryzae
» J Embryophyta (plants) e.g. A. thaliana, potato, bread wheat

» J Bacteria (eubacteria) e.g. S.pneumoniae, E.coli, E.faecalis, S.agalactiae, H.pylori, A.baumannii

» O Archaea e.qg. Haloferax volcanii

» [ Viruses

Start by selecting a few species of interest ...
Drosophila melanogaster

Search species by name:

Anopheles gambiae

Apis

Apis mellifera v Apis cerana (Asiatic honeybee) ! cer

Apis dorsata (giant honeybee) F el
Ce

y y Apis florea (little honeybee)
Tribolium castaneum Avi flores (ttle honeybee) [
Spiroplasma apis B31 lec

Bombyx mori S A



www.orthodb.org OrthoDB

Selection tree expands and selected species marked

[J Anopheles farauti Species to display: Clear all
J Anopheles funestus (African malaria mosquito)
Anopheles gambiae (African malaria mosquito) = O Elllﬁ;ﬂ“;{?ﬂﬁ;ﬂ;ﬁi )
O WITRIE EE R O Arthropoda (arthropods)
U Anopheles melas O Insecta (frue insects)
(= Endopterygota
) Drosophila erecta * () Diptera (flies)
U Drosophila grimshawi * Nematocera
Drosophila melanogaster (fruit fiy) % Anopheles
[J Drosophila mojavensis v Anopheles gambiae (#
[ Drosophila persimilis % Brachycera
i _ * Drosophila (fruit flies)
¥ B Lepidoptera (butterflies and moths) e.q. silkworm v Drosophila melanogas
» O Papilionoidea (butterflies) * Hymenoptera (fiymenopteran
Bombyx mori (domestic silkworm) ¥ Aﬂllea_ta
U Manduca sexta (fobacco hornworm) ¥ - Apillflfa (bees)
U Plutella xylostella (diamondback moth) »
U Apis dorsata (giant honeybee)
D by ‘Species to display’ panel now
Apis mellifera (honey bee)

>0 Bombinac shows only selected species

(J Dufourea novaeangliae
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www.orthodb.org OrthoDB

Anopheles farauti () Apis dorsata (giant honeybee)
Anopheles funestus (African malaria mosqguito) O Apis florea (little honeybee)
Anopheles gambiae (African malaria mosqguito) Apis mellifera (honey bee)
Anopheles maculatus » [ Bombinae

Anopheles melas (J Dufourea novaeangliae

Five species of interest ...
Drosophila melanogaster
Anopheles gambiae
Apis mellifera
Tribolium castaneum
Bombyx mori

O Drosophila erecta ¥ B \lepidoptera (butterfiies and moths) e.q. silkworm
O Drosophila grimshawi » O Papilionoidea (butterflies)

Drosophila melanogaster (fruit fiy) Bombyx mori (dommestic silkworm)
O Drosophila mojavensis U Manduca sexta (fobacco hornworm)

O Drosophila persimilis (J Plutella xylostella (diamondback moth)



www.orthodb.org OrthoDB

Search for a term, e.g. immunity  sumt |

Build your query Search by sequence

I Autocomplete with counts
|'|mrnunity| Of CaChed terms Shown

immunity (10)

FTTyTUpPTUTIhS .

[No filtering] . NB: ‘Search at’ is now set
[No filtering] M aUtomatica”y tO the laSt
S common ancestor level of
Endopterygota ' all the species you selected
Species to display: Clear all

SR orer—— You can choose older one:
Eukaryota (eucaryoles,

O Metazoa (metazoans) Search at:
0 Arthropoda (arthropods)

, | Endopterygota 1r|
O © Insecta (frue insects)
= O F Eukaryota
C ndopterygota Vot o o
* Diptera (fles) etazoa
Arthropoda
2 Nematocera
* Anopheles Insecta

P Endopterygota

v Anopheles gambiae (#

] RImmwpod [ aruamupons) )



www.orthodb.org OrthoDB

10 orthologous groups returned
Ur‘t‘/IOUH Your search for immunity at Endopterygota level returne

Bookmark OrthoDB@Endopterygota | Get All Fasta | Get All as Tab delimited -

© R.M.Wate

Group EOGO90R04SW at Endopterygota level 194 genes in 98 species

Similarity:Contains 1 RHD (Rel-like) domain. ”
Group EOGO90R0OF9M at Endopterygota level 90 genes in 85 species »
Nuclear cap-binding protein subunit 2

Group EOG090R0416 at Endopterygota level 100 genes in 98 species »
Arsenite-resistance protein 2

Group EOG090R0354 at Endopterygota level 102 genes in 99 species >>
Nuclear cap-binding protein subunit 1

Group EOGO90ROFIQ at Endopterygota level 348 genes in 97 species »
Peptidoglycan recognition protein

Group EOGO90R07LX at Endopterygota level 122 genes in 95 species »
Protein kinase domain

Group EOGO90R008X at Endopterygota level 110 genes in 100 species »

Similarity:Contains FAD-binding FR-type domain.



www.orthodb.org OrihoDB

10 orthologous groups returned
OﬁhODB Your search for immunity at Endopterygota level returned 10 groups
Bookmar Get All Fasta | Get All as Tab delimited *
~—

© R.M.Waterhouse

1. Drag the Bookmarklet link to your toolbar to be able to quickly and
easily conduct future searches at this level

Your browser’s toolbar: g3 W [ orthobe@Endopter

RESEARCH ARTICLE

The DrosophilaHox gene [I7¢12 /9% actsinboth musclesand ~ Highlight gene name / text
motoneurons to orchestrate formation of specific neuromuscular Click the Bookmarklet
connections

S | Will search OrthoDB at your
Christian Hessinger, Gerhard M. Technau, Ana Rogulja-Ortmann .
Development 2017 144: 139-150; doi: 10.1242/dev. 143875 Saved level and W]th yOUI'

species selection

Article  Figures&tables  Suppinfo  Info & metrics Lreor  Mror+si

Abstract

Hox genes are known to specify motoneuron pools in the developing vertebrate spinal cord and to

control motoneuronal targeting in several species. However, the mechanisms controlling axial



www.orthodb.org OrthoDB

10 orthologous groups returned
O[{t‘@@UB Your search for immunity at Endopterygota level returned 10 group-s

Bookmark OrthoDB@Endoptervgota { Get All Fasta |

© R.M.Waterhou:

2. Get ALL protein sequences (FASTA format) from the selected species for
ALL 10 of the search result orthologous groups

>7070:00873c {"pub_gene_id":"TCL02498", "pub_og_id":"EOGOIBREVBX", "og_name":"Similarity:Contalns FAD-binding FR-type domain.","level":33392, "description":"Putative uncharacterized protein
MVSLTSLLFHVLTFCVIVLVAISTVRPEVRTEKQRYDGWFNNLAHPDWGSVGSHLIRRAPSAYSDGVYMLAGQNRPSPRKLSRLFMRGLDGLGSMNNRTALLAFFGOMVTSEVMMASESGCPTEMHHIEIEKCDDVYDKECRGDKY IPFHRAGYDRKTGQSPNSPREQLNQVTSWIDGSFIYSTSEPWYNAMRSFRNGTFLTDA
RNSMRVPLFNNPVPHVMKMLSTERLFLLGDPRTHNQNPALLTISILFFRWHNVIAERVQKEHPDWSDEDVFQRTRRIVVATVQNIIAYEYIPAFLGQPLPEYSGYKQDVHPGVTHVFQSAAFRYGHSLIPPGLYRRDGECNFEESPMGLRLCATWWDSNDVLISHSLEKLLMGMASQLAEREDSVLCSDVRDKLFGPMEFSRRDL
RGRDSGLPDYNTIRAYYGLPKIKKWADINPKLFEEKPELLRALVSAYANNINNIDVYVGGMLESYGGPGELFTTVIKEQFARLRDSDRFWFENEGNGIFTREEIASLRKVTLWDVIVNSTNIAPNHIQKNVFFWMSGDPCPQPMQLNTSLMEPCKILNGYDYFEGNELVYIYACVFLAFVPILCAGAGYGVVKLQNRRRRRLKL
NCVEGKLPVDTMIVQEWLHANHKRLVKIKFGPEIATHIMGRKGEKLRTVHFKNTETVYVEISVELTNQKKPMLLIRVPRDHDLVIELDSIGSRKKFLTKLELFLTSHNKKSLITITEVVREIMLAKAETSERRQKKLEHF FREAYALTFGLRPGERRRRSDASVDGEWVWTVMRTSLTKSEFASALGMKHDAVFVKKMFNIVDKDGD!
EFLDTVVLFSRGKTDDKLRIIFDMCDNDGNGVIDKEELSEMLRSLVEIARTTSLSDDHVTELIEGMFQDAGLQHKHFLTYNDFKEMMKEYKGEFVALGLDCKGAKQNFLDTSTNVARMTSFHIEPTLDSEKNYLELKWNSLTTFLEENRQNIFYLFIFYVITIALFVERFIHYSFMAEHTDLRHIMGYGIALITRGSAASLSFCY!
MSRHLLTKLKEFSIQQYIPLDTHIQFHKIAACTALFFSLLHTVGHIVNFYHVSTQPLENLRCLTNEVRFPSDYKPGITFWLFQTITGLTGYFLFVIMSIIIVFAHPTIRKKAYNFFWATHNLYIILYILCLIHGLARLTGAPRFWLFFIGPGTIYILDKVYSLRTKYIPLDVIETELLPSDVIKIKFYRPPNLKYLSGQWVRLA
HEFHSFTLTSAPHENFLSCHIKAQGPWTWKLRNYFDPSNYNPEDQPKILLEGPFGGGNQDWYKFEVAVMVGGGIGVTPYASILNDLVFGTSTNRYSGVACKKVYFLWICPSHKHFEWFIDVLRDVEKKDVTNVLEIHIFITQFFHKFDLRTTMLYICENHFQRLSKTSIFTGLKAVNHFGRPDMTSFLKFVQKRHSYVSKIGYF
LTKSVMSACDDVNKGRKLPYFIHHFENFG

»>7091:081565 "pub_gene_id":"BGIBMGARB5478", "pub_og_id":"EOGB9BREGBX", "og name":"Similarity:Contains FAD-binding FR-type domain.","level™:33392
MAGPERPGARTLSKIFMRGQDGLPSLTNRTALLAFFGQVVTGEIVMASESGCPIEHHRIPVDKCDHMYDSECQGAKYMPF LRAAYDRNTGQSPNSPREQINQMTSWIDGSFVYSTSEAWVNAMRS FQNGSFASDGGMPLRNTKRVPLFNNPYVPHYMRMLSPERLFLLGDPRTNQNPAMVSFGILLFRWHNVVAARVHKQHPDIWS
RARRIVIASLQNITLYEYVPAFLGAALPPYEGYKPEVAPGVTHEFAVAAFRFGHTLVPPAILLRNRKCGYGRAPGGHDATIRLCQTWWDGHNDVMSQVPLEEVLMGMASQLSEREDALLCSDVRDNLFGPMEFSRRDLGALNIMRGRDNGYPDYNTVREYFGLRKIKTFNEINPDLFEKNPDLLOQKFIQIYNGDVDNIDVYIGGML
GELFRAIIIDQFTRIRDSDRFWFENDKNGIFTPRDIEELRRITLWDIIVNSTTIGAKDIQRDVFHWRAGDPCPQPYQLNASKLPPCKYLKGYDYFEGNEFAYIYICLILVFVPILCAGAGYGVVKLQNSRRRRLKIQQEHLKNAQCKGSYDKMYCREWVHASHKRLVKLRLGPESALHVTDRKGEKLRTLPLDHTDQLTVWVESQ
RPLVLVRVPREHDLVLEMDSIASRRKFLVKLDTFLAQHKKALNLTQGPREQILATAETRERRQRKLEHFFREAYAITFGLAPGEKRRRSEDADPESIVMRTSLSKSEFASALGMKGDAVFVKKMFNIVDKDGDGRISFQEFLDTVVLFSRGATEDKLRIIFDMCDNDRNGVIDKGELSEMLRSLVEIARTTSLRDEHVTELIDGI
LQHKDHLTYSDFKLMMKEYKGEFVATGLDCKGAKQNFLDTSTNVARMTSFHIEPSMEQTRHWLLLKWDTLTTFLEENRQNIFYLFIFYVVTIGLFVERFAHYSFMSEHLDLRHIMGVGIATTRGSAASLSFCYSLLLLTMSRNLLTKLKEFSIQQYIPLDSSIQFHKIVACTALFFSLLHTAGHMVNFYHVSTQPVENLRCLTK
DFRPGLITYWVFQTVTGVSGVLLFVIMCIIFVFAHPVIRKRAYPWFWRAHSLHVALYALCLVHGLARLTGAPRFWIFFLGPAILYTLDKVVSLRTEYLALDVLETEMLPSDVIKIKFYRPPHLKYLSGQWVRLSCTAFKKEEFHSFTLTSAPHENFLSCHIKAQGPWTWKLRNYFDPCNYNTDDHPKIRIQGPFGGGHNQDWYKFE'
GGIGVTPYASILNDLVFGTSTHRYSGVACKKVYFLWICPSHKHFEWFIDVLRDVERKDVTNYLEIHIFITQFFHKFDLRTTMLY ICENHFQRLSRTSMFTGLKAVNHFGRPDMSSFLKFVQKKHSYVSKIGVFSCGPRPLTKSVMSACEEVNRTRRLPYFIHHFENFG

>7165:002379 {"pub_gene_id":"DUCOX", "pub_og_id":"EOG@9OROO8BX", "og_name":"Similarity:Contains FAD-binding FR-type domain.","level":33392, "description":"Similarity:Contains FAD-binding FR-type domain."}
MSHVEKQRYDGWYNNLAHPDWGAVDNHLTRKAPSAYSDGVYVMAGSNRPSPRKLSRLFMRGTDGLPSMENRTALLAFFGQVVTNEIVMASESGCPIEMHRIEIEKCDEMYDRECRGDRYIPFHRAAYDRNTGQSPNAPREQINQMTAWIDGS FIYSTSEANLNAMRS FQDGALLTDKQGTMPVKNTMRYP LFNNPVPHVMRMLS!
LGDPRTNQNPALLSFATLFLRWHNVVAKRVRRQHRDWSDEETIFQRARRVVIASLQNIVAYEYLPAFLDKEIPPYDGYKADTHPGVSHMFQAAAFRFGHSLIPPGLFRRDGQCNFRRTNMDFPALRLCSTWWNSNDVLDNTPVEEF IMGMASQIAEKEDPLLCSDVRDKLFGPMEFTRRDLGALNIMRGRDNGLPDYNTARAAYR!
WRDINPAVFERQPELLDLLIKTYDNQLDNVDVYVGGMLESDGRPGELFSAVIIDQFTRIRDADRFWFENEDNGIFTKEEIAEIRKFTLWDIIVNSTDIEADEIQRDVFHWKQGDPCPQPEQLNATLLEPCNYLEGYDYFSGSELAYIYSCVFLGFVPILCAGAGYCVIKLQNSRRRKLKIKQEAMKNT ANTKVSVEKMVARENWL!
LVTVKFGPEASTIYTVDRKGEKLRTFNLKHVDVVTVEQSQENYTAKKPYILLRVPNDHDLVLELESNSARRKFVKKLEDFLVLHKKTMTFVESNRDLMLAKAETRERRQKRLEHFFREAYAL TFGLRPGERRRRSDASLDGEVMTVMRTSLSKSE FAAALGMKQDDMFVRKMFNIVDKDKDGRISFQEFLETVVLFSRGKTDDKL|
CDNDRNGVIDKGELSEMMRSLVEIARTTSYVTDEQVNELIDGMFQDVGLEHKNHLTYEDFKLMMKEYKGDFVAIGLDCKGAKQNFLDTSTNVARMTSFHIEPISDSRRHWMQEKWDCYTTFLEENRQNIFYLFLFYVITIVLFVERFIHYSFMAEHTDLRHIMGVGIAITRGSAASLSFCYSLLLLTMSRNLLTKLKEFPIQQY T
QFHKIAACTALFFSLLHTVGHIVNFYHVYSTQSIENLKCLTKEVHFTSDYRPDITYWLFQTITGVTGVMLFVTMCIIFAFAHPTIRKKAYKFFWNAHS LYVVLYALCLVHGLARLTGAPRFWLFFIGPGIVYTLDKIVSLRTKYMALDVIETDLLPSDVIKIKFYRPPNLKYLSGQWVRLSCTEIKPEEMHSFTLTSAPHENFLS
GPWTWKLRNYFDPCNYNPDDQPKIRIEGPFGGGNQDWYKFEVAVMYGGGIGVTPYASILNDLVFGTSTNRYSGVACKKVYFLWICPSHKHFEWFIDVLRDVEKKDVTNVLETHIFITQFFHKFDLRTTMLYICENHFQRLSKTSMFTGLKAVNHFGRPDMSSFLKFVQKKHSYVSKIGVFSCGPRPLTKSVMSACDEVMKSRKR
FENFG

»>7227:088Fd5 {"pub_gene_id":"Duox", "pub_og id":"EOGB9ORBOBX", "og_name":"Similarity:Contains FAD-binding FR-type domain.","level":33392, "description":"Similarity:Contains FAD-binding FR-type domain."}
MSVPSAPHQRAESKNRVPRPGQKNRKLPKLRLHWPGATYGGALLLLLISYGLELGSVHCYEKMYSQTEKQRYDGWYNNLAHPDWGSVDSHLVRKAPPSYSDGVYAMAGANRPSTRRLSRLFMRGKDGLGSKFNRTALLAFFGQLVANEIVMASESGCPIEMHRIEIEKCDEMYDRECRGDKYIPFHRAAYDRDTGQSPNAPREQ
WIDGSFIYSTSEAWLNAMRSFHNGTLLTEKDGKLPVRNTMRYPLFNNPVPSVMKMLSPERLFLLGDPRTHQNPATILSFATLFLRWHNTLAQRIKRVHPDWSDEDIYQRARHTVIASLQNVIVYEYLPAFLGTSLPPYEGYKQDIHPGIGHIFQAAAFRFGHTMIPPGIYRRDGQCNFKETPMGYPAVRLCSTWWDSSGFFADTS!
GLASQISEREDPVLCSDVRDKLFGPMEFTRRDLGALNIMRGRDNGLPDYNTARESYGLKRHKTWTDINPPLFETQPELLDMLKEAYDNKLDDVDVYVGGMLESYGQPGEFFTAVIKEQFQRLRDADRFWFENERNGIFTPEEIAELRKITLWDIIVNSTDVKEEEIQKDVFMWRTGDPCPQPMQLNATELEPCTYLEGYDYFSG:
YVCVFLGFVPILCAGAGYCVVKLQNSKRRRLKIRQEALRAPQHKGSVDKMLAREWLHANHKRLVTVKFGPEAATIYTVDRKGEKLRTFSLKHIDVVSVEESATNHIKKKPYILLRVPSDHDLVLELESYGARRKFVKKLEDFLLLHKKEMTLMEVNRDIMLARAETRERRQKRLEYFFREAYALTFGLRPGERRRRSDASSDGEVI
SLSKAEFAAALGMKPNDMFVRKMFNIVDKDQDGRISFQEFLETVVLFSRGKTDDKLRIIFDMCDNDRNGVIDKGELSEMMRSLVEIARTTSLGDDQVTELIDGMFQDVGLEHKNHLTYQDFKLMMKEYKGDFVATIGLDCKGAKQNFLDTSTNVARMTSFNIEPMQDKPRHWL LAKWDAYITFLEENRQNIFYLFLFYVVTIVLF
YSFMAEHTDLRHIMGVGIAITRGSAASLSFCYSLLLLTMSRNLITKLKEFPIQQYIPLDSHIQFHKIAACTALFFSVLHTVGHIVNFYHVSTQSHENLRCLTREVHFASDYKPDITFWLFQTVTGTTGVMLFIIMCIIFVFAHPT IRKKAYNFFWNMHTLY IGLYLLSLIHGLARLTGPPRFWMFFLGPGIVYTLDKIVSLRTK'
IDTDLLPSDVIKIKFYRPPNLKYLSGOWVRLSCTAFRPHEMHSFTLTSAPHENFLSCHIKAQGPWTWKLRNYFDPCNYNPEDQPKIRIEGP FGGGNQDWYKFEVAVMVGGGIGYVTPYASILNDLVFGTSTNRYSGVACKKVYFLWICPSHKHFEWFIDVLRDVEKKDVTNYVLEIHIFITQFFHKFDLRTTMLYICENHFQRLSK
LKAVMHFGRPDMSSFLKFVQKKHSYVSKIGYFSCGPRPLTKSVMSACDEVNKTRKLPYFIHHFENFG

>7460:0082ad8 {"pub_gene_id"™:"GB51481", "pub_og id":"EQGB90QREE8X", "og name":"Similarity:Contains FAD-binding FR-type domain.","level":33392, "description":"Uncharacterized protein
MTRRRPPRSDSNWIYLLILLLWLVLPIKTGVVHSYADKQRYDGWYNNLAHPDWGSIDSRLIRKMPAAYSDGVYMLAGQDRPSPRKLSQLFMQGDDGLPSYKNRTALFAFFGQLVTSEIIMASESGCPIEYHRIDVDKCDPVFDKECQGNKYIPFRRADYDRQTGRSPNSPREQINKVTSWIDGSFVYSSSEARANTMRSFEKNGS!
RKFPVRNTMRAPLFNHAVPHVMRMLSPERLYLLGDPRTNQHPPLLALGILFYRWHNVIAARIQLENPTMSDEDIFQKARRVVIGTLQNIILYEYIPILLNEDLPPYTGYKSDLHPGISHIFQSAAFRFGHTLIPPGLYRRDENCEYRRTNTDQPAIRLCS TWWDSNEVLTNSTIEELLMGMTSQIAEKEDNLLGTDIRMNLFGPI
DLGALNIMRGRDNGLPDYNTARAHFKLPRKKTWNEINPELFNKNPSLLRTLVEIHSNNLNNMDVYVGGMLESSAGPGELFSTVIKEQFLRLRDSDRFWFENEENGIFTRSETADIRRITLWDVIVNATGIPADSIORKVFTWEEGDPCPOPYQLNSTMLEPCVPLORYDYFEGSELVYIYACVFLGFVPILCAGAGYGLVKLON
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10 orthologous groups returned
UVt‘(]OUB Your search for immunity at Endopterygota level returned 10 groups

Bookmark OrthoDB@Endoptervgota | Get All Fasta (Get All as Tab delimited

© R.M.Wa

3. Get ALL gene/protein information of the genes from the selected
species for ALL 10 of the search result orthologous groups

pub_og_id og_name level taxid organism_taxid organism_name  int_prot_id pub_gene_id description

EOG@9ORBABX Similarity:Contains FAD-binding FR-type domain. 33392 7870 Tribolium castaneum 7070:00073c TCPO2498 Putative uncharacterized protein
EOG@9@RBABX Similarity:Contains FAD-binding FR-type domain. 33392 7891 Bombyx mori 7091:081565 BGIBMGA@®5478

EOGO9ORBABX Similarity:Contains FAD-binding FR-type domain. 33392 7165 Anopheles gambiae 7165:002379 DUDX Similarity:Contains FAD-binding FR-type domain.
EOGBYBRBABX Similarity:Contains FAD-binding FR-type domain. 33392 7227 Drosophila melanogaster 7227:888fd5 Duox Similarity:Contains FAD-binding FR-type domain.
EOG@90RBABX Similarity:Contains FAD-binding FR-type domain. 33392 7460 Apis mellifera 7460:002ad8 GB51481 Uncharacterized protein

EOG@9eRBATY Similarity:Contains HECT (E6AP-type E3 ubiquitin-protein ligase) domain. 33392 70870 Tribolium castaneum 70670:00816b5 TCBB7799 Putative un
GLEAN_87799

EOG@9eRBaT7 Similarity:Contains HECT (E6AP-type E3 ubiquitin-protein ligase) domain. 33392 7891 Bombyx mori 7891:083787 BGIBMGAB14088

EOG@SeRBaT7 Similarity:Contains HECT (EGAP-type E3 ubiquitin-protein ligase) domain. 33392 7165 Anopheles gambiae 7165:0021b3 AGAPBO9516; gambifl;GPRGEB3
(Rel-1like) domain.

EOGRI0RAaT7 Similarity:Contains HECT (EGAP-type E3 ubiquitin-protein ligase) domain. 33392 7227 Drosophila melanogaster 7227:008f9c FBgn0@31384 Similarity:
ubiquitin-protein ligase) domain.

EOGBYeRBATY Similarity:Contains HECT (E6AP-type E3 ubiquitin-protein ligase) domain. 33392 7460 Apis mellifera 7468:0080f03 GB44830 Uncharacterized protein
EOGO9@RB2QF Protein kinase C 33392 7e7e Tribolium castaneum 7070:083a76 TCR33289

EOGBY9BRB2QF Protein kinase C 33392 7e7e Tribolium castaneum 7070:083cel TCB33980

EOGO9ORB2QF Protein kinase C 33392 7165 Anopheles gambiae 7165:082ada AGAPB11988 AGC-kinase, C-terminal

EOGOY9ORB2QF Protein kinase C 33392 7227 Drosophila melanogaster 7227:003246 aPKC Protein kinase C

EOGO9ORB2QF Protein kinase C 33392 7460 Apis mellifera 7460:081ccd GB47743

EOGO9ORB3S4A Nuclear cap-binding protein subunit 1 33392 7070 Tribolium castaneum 7070:0001c8 TCPOB568 Putative uncharacterized protein

EOGRIORA3S4 Nuclear cap-binding protein subunit 1 33392 7091 Bombyx mori 7091:00062a BGIBMGARR1579

EOGO9ORB3S4A Nuclear cap-binding protein subunit 1 33392 7165 Anopheles gambiae 7165:000489 Cbp88 80 kDa nuclear cap-binding protein

EOGO9ORB3IS4A Nuclear cap-binding protein subunit 1 33392 7227 Drosophila melanogaster 7227:000753 Cbp80;FBgn@022942 cap binding protein 80

EOG@90RB3S4 Nuclear cap-binding protein subunit 1 33392 7460 Apis mellifera 7460:00125a GB44934 Uncharacterized protein

EOGBY9ORB4I6 Arsenite-resistance protein 2 33392 7870 Tribolium castaneum 7070:0008a61 TCPB3562 Putative uncharacterized protein

EOGO90RB416 Arsenite-resistance protein 2 33392 70891 Bombyx mori 7091:080d97 BGIBMGAQ@3480

EOGO9ORB4I6 Arsenite-resistance protein 2 33392 7165 Anopheles gambiae 7165:002500 Ars2 Arsenite-resistance protein 2 homolog

EOGO9ORB4]6 Arsenite-resistance protein 2 33392 7227 Drosophila melanogaster 7227:8013c5 Ars2;FBgn@@33062 Arsenite-resistance protein 2

EOGO9ORB4I6 Arsenite-resistance protein 2 33392 7460 Apis mellifera 7460:000ba@ GB43113 Uncharacterized protein

EOGRIOROASH Similarity:Contains 1 RHD (Rel-like) domain. 33392 7070 Tribolium castaneum 7070:001660 TCROT697 Dorsal
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10 orthologous groups returned

OrthoDB

Your search for immunity at Endopterygota level returned 10 groups

Bookmark OrthoDB@Endopterygota | Get All Fasta | Get All as Tab delimited

Group EOGO90R04SW at Endopterygota level
Similarity:Contains 1 RHD (Rel-like) domain.

Group EOGO90R0OF9M at Endopterygota level
Nuclear cap-binding protein subunit 2

Group EOGO090R04]6 at Endopterygota
Arsenite-resistance protein 2

Group EOG090R035S4 at Endopterygota lev
Nuclear cap-binding protein subunjt 1

Group EOGO90ROFIQ at Endopteryggfa lev
Peptidoglycan recognition prétein

Group EOG090R07LX at End
Protein kinase domain

terygota level

Group EOGO90R008X at Endopterygota level
Similarity:Contains FAD-binding FR-type domain.

—= 194 genes in 98 species

Super Short
Summary Info

90 genes in 85 species

100 genes in 98 species

102 genes in 99 species

348 genes in 97 species O

122 genes in 95 species

Summary
Gene &
Species
Counts

110 genes in 100 species
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Expanded PGRP orthologous group
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Group EOGO90ROFIQ at Endopterygota level @lm @
\/

Peptidoglycan recognition protein

@onal descrip@

GO Molecular Function 114 genes with GO:0008270: zinc ion binding
114 genes with GO:0008745: N-acetylmuramoyl-L-alanine amidase activity
59 genes with GO:0042834: peptidoglycan binding

GO Cellular Component 58 genes with GO:0005887: integral component of plasma membrane
58 genes with GO:0005576: extracellular region

InterPro Domains 80 genes with IPR0O15510: Peptidoglycan recognition protein
80 genes with IPR0O02502: N-acetylmuramoyl-L-alanine amidase domain
78 genes with JPRO06619: Peptidoglycan recognition protein family domain, metazoa/bacteria
71 genes with IPR017331: Peptidoglycan recognition protein, PGRP-5

@cionary desc@

Phyletic Profile 348 genes in 97 species (out of 102)

single copy in 15 species, multi-copy in 82 species
Evolutionary Rate 1.05 ... i ...
Gene Architecture Median Protein Length 190  (std. 55.9)

Median Exon Count 2 (std. 3.25)
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OrthoDB

Orthologs by organism

Organism | Protein ID | UniProt | Description

Als

# Selected species only

Exons InterPro

188
188
elanogaster

1 PGRP-SA (QOVYX7 ) Protein semmelweis »»» 203
2 FBgn0D033327;PGRP-5C1a;PGRP-5C1b (AOAOBALEXS ) Peptidoglycan-recogniti... »» 185
3 FBgn0037906;PGRP-LB (ADAOB4K741 ) Peptidoglycan recognition protein LB > 2551
4 FBgn0043575;PGRP-5C2 (Q2XY98 ) PGRP-SC2 »» 184
5 FBgn0043576;PGRP-SC1a;PGRP-SC1b (Q2XY86 ) PGRP-SCl@ 185
& FBgn0043577;PGRP-SB2 (MOPF11 ) PGRP-SB2 »»» 191
7 PGRP-SB1 (Q70PY2 ) Peptidoglycan-recognition protein SB1 »»» 190

Apis mellifera

1
2

Bombyx mori

1
2

3

GB47805 Uncharacterized protei
GB51741 Uncharacterized protein »

BGIBMGAQOD7987 »
BGIBMGAO08038 Peptidoglycan recognition protein >
BGIBMGAD12866 »

Tribolium castaneum

1
2

[}

TC010611 Putative uncharacterized protein » 195
TC013620 Putative uncharacterized protein » 188
TC015689 Putative uncharacterized protein GLEAN_15689 » 207

Sibling Groups

Group Overlap InterPro domains
EOG090R0OIOT 27% IPRO15510 02502 06619 17331

Q _#R015510 17331 02502 0661
IPRO15510 17331 02502 06619
Q IPRO17331 02502 06619 15510
Q IPR0O15510 17331 02502 06619
Q, IPRO17331 15510 02502 06619
IPRO17331 06619 02502 15510
QO WR0O17331 15510 02502 0661

[ RO R S A L S

Expand ...

o~
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Expanded gene annotation (incl. search term)

7 PGRP-SB1 (Q70PY2 ) Peptidoglycan-recognition protein SB1 - 190 2 Q IPRO17331 15510 02502 06619
upkws: extracellular region; immune response; innate immune response; microtubule associated complex; N-acetylmuramoyl-L-alanine
amidase activity; peptidoglycan binding; peptidoglycan catabolic process; zinc ion binding
flybase: PGRP-SB1 The gene PGRP-SB1 is referred to in FlyBase by the symbol Dmel\PGRP-SB1 (CG9681, FBgn0043578). Itis a
protein_coding_gene from Drosophila melanogaster. It has one annotated transcript and one polypeptide. Gene sequence location is
3L:16727299..16727989. It has the cytological map location 73C1. Protein features are: N-acetylmuramoyl-L-alanine amidase domain;
Peptidoglycan recognition protein; Peptidoglycan recognition protein family domain, metazoa/bacteria; Peptidoglycan recognition protein,
PGRP-S. Its molecular function is described by: N-acetylmuramoyl-L-alanine amidase activity; zinc ion binding; peptidoglycan binding. It is
involved in the biological process described with: defense response; immune response; peptidoglycan catabolic process. 5 alleles are
reported. No phenotypic data is available. No phenotypic class data is available. Summary of modENCODE Temporal Expression Profile:
Temporal profile ranges from a peak of very high expression to a trough of very low expression. Peak expression observed in adult female
stages.

E’ Ensembl: FBgn0043578 PGRP-SB1 [Source:FlyBase gene name;Acc:FBgn0043578]

 UniProt: Q70PY2 Peptidoglycan-recognition protein SB1; Catalytic Activity:Hydrolyzes the link between N-acetylmuramoyl residues and L-
amino acid residues in certain cell-wall glycopeptides.; Function:N-acetylmuramyl-L-alanine amidase involved in innate immunity by
degrading bacterial peptidoglycans (PGN), preferentially DAP-type PGNs. Probably plays a scavenger role by digesting biologically active
PGN into biologically inactive fragments.; Similarity:Belongs to the N-acetylmuramoyl-L-alanine amidase 2 family.; Tissue Specificity:In
larvae, it is mainly expressed in fat body.

CTD: 39870
GenomeRMNAiadatabaseforcellbasedRNAiphenotypes: 39870
FlyBasegeneCGID: CG9681

FlybaseAnnotationID: FBan0009681

ExpressionAtlas: FBgn0043578

FlyBase: FBgn0043578

FlybaseGene: FBgn0043578

G0 Cellular Component: extracellular region; microtubule associated complex; integral component of plasma membrane

G0 Biological Process: immune response

50 Molecular Function: zinc ion binding; N-acetylmuramaoyl-L-alanine amidase activity; peptidoglycan binding

C Entrez: PGRP-S5E1
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www.orthodb.org

Search at: ?

Endopterygota v |

Species to display:

Clear all

O

O

F

Eukaryota (eucaryotes)
Metazoa (metazoans)
O © Arthropoda (arthiopods)
O Insecta (frue insects)
(= Endopterygota
* Diptera (7lies)
* Nematocera
* Anopheles
v Anopheles gambiae (#
* Brachycera
* Drosophila (fruit flies)
v Drosophila melanogas
* Hymenoptera (hyvmenopteran

OrthoDB
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Select species: ?

Search species by name:

¥ (0 Eukaryota  :=:: (eucaryotes) e.g. S.cerevisiae, C.elegans, M.oryzae, coelaca
¥ O Metazoa |\ (mefazoans) e.qg. C elegans, coelacanth, black-legged tick,
@O Vertebrata [F7) (vertebrates) e. g. coelacanth, platypus, X.tropicalis, e
©O0 Tetrapoda [ L5 (tetrapods) e.g. platypus, X.tropicalis, elephant. pig
® O Mammalia | :: (mammals) e.g. platypus, elephant. pig, T.truncat
©0 Eutheria [ (placentals) e.g. elephant pig, T.truncatus, cattle
@0 Euarchontoglires | =7/ e.g. M.musculus, P.troglodytes, H.sar
®0O Primates | 1) eg. P.troglodytes, H.sapiens
» J Cercopithecoidea | :
» O Hominoidea |3 (apes)e.g. P.troglodytes, H.sapiens
» ] Strepsirrhini | = (prosimians)
J Aotus nancymaae (Mas night monkey)
U Callithrix jacchus (white-tufted-ear marmoset)
() Tarsius syrichta (Philippine tarsier)
» O Glires | L} (Rodents and rabbits) e.g. M.musculus

U Galeopterus variegatus (Sunda fiying lemur)
U Tupaia belangeri (northern tree shrew)
[J Tupaia chinensis (Chinese tree shrew)
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Search species by name:

v @ Eukaryota i (eucaryotes) e.g. S.cerevisiae, C.elegans, M.oryzae, coelac
¥ B Metazoa | =l (melazoans) e.g. C.elegans, coelacanth, black-legged tick
v @ \Vertebrata | ') (vertebrates) e.g. coelacanth, platypus, X.tropicalis,
v @ Tetrapoda | L1 (tefrapods) e.g. platypus, X.tropicalis, elephant, pi
v 8 Mammalia [} (mammals) e.g. platypus, elephant pig, T.trunc
v @ Eutheria | (placentals) e.g. elephant. pig, T.truncatus, cati
v uarchontoglires |1/ e.g. M.musculus, P.troglodytes, H.sz
Primates | “\ e g P troglodytes, H.sapiens
> Cercopithecoidea |
> Hominoidea |3 (@pes) e.g. P.troglodytes, H.sapiens
> Strepsirrhini |1 (prosimians)
Aotus nancymaae (Mas night monkey)
Callithrix jacchus (white-tufted-ear marmoset)
Tarsius syrichta (Philippine tarsier)
» J Glires | L) (Rodents and rabbits) e.g. M.musculus
U Galeopterus variegatus (Sunda fiying lemur)

J Tupaia belangeri (northern tree shrew)
(J Tupaia chinensis (Chinese tree shrew)
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Search for term ‘peroxidase’

Search at: ?
Primates v
Build your query Search by sequence

Species to display: Clear all

O Eukaryota (eucaryotes) Text search: ?

O Metazoa (/metazoans) ”
(O ' Vertebrata (vertebrates) peroxidase
O 0 Tetrapoda (fetrapods) peroxidase (42)
D Mammalia (mﬂmmafj) ha|0pergxida5e [:18} 2
O Eutheria (placentals) hydroperoxidase (1)
O Euarchontoglires peroxidase-related (1)
(= Primates [No filtering] -

v (0 all 20 selected (reference <
4 »
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Orfh ODB Your search for peroxidase at Primates level r'eturnoups

Bookmark OrthoDB@Primates | Get All Fasta | Get All as Tab delimited >

Group EOG0O9000MYR at Primates level 20 genes in 19 species >>
Glutathione peroxidase

Group EOG09000NQ9 at Primates level 19 genes in 19 species >>
Glutathione peroxidase

Group EOG090000Z9 at Primates level 19 genes in 19 species >>
Glutathione peroxidase

Group EOG090000AQ at Primates level 20 genes in 20 species >>
Leucine-rich repeat

Group EOG0900013L at Primates level 39 genes in 20 species >>
Similarity:Contains FAD-binding FR-type domain.

Group EOG090003EV at Primates level 19 genes in 18 species >>
thyroid peroxidase

Group EOGO9000NAS at Primates level 16 genes in 16 species >>

Glutathione peroxidase
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Phyloprofile: ?
‘ [No filtering] v ‘
‘ [No filtering] v ‘
Phyloprofile: ?
[No filtering] v

[No filtering]

Droco = necje

Present in >90% species | Submit

Present in =80% species
garcmn art. ?

- ) _ Your search for peroxidase at Primates level returng droups
orf ODB that spaw_all gpecies

Bookmark OrthoDB@Primates | Get All Fasta | Get All as Tab delimited ?

Group EOGO90000A0 at Primates level 20 genes in 20 species
Leucine-rich repeat

»

Group EOG0900013L at Primates level 39 genes in 20 species
Similarity:Contains FAD-binding FR-type domain.

»
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Phyloprofile: ?

Present in all species v

[No filtering] M | Submit
[No filtering]

s O o [ =
Single-copy in >90% species
Single-copy in >80% species

Z _ Your search for peroxidase at Primates level returnoups
orf ODB that span all species and single-copy in ¥H¥<pecies

Bookmark OrthoDB@Primates | Get All Fasta | Get All as Tab delimited 2

Group EOGO90000AO0 at Primates level »

Leucine-rich repeat

Group EOG0900012A at Primates level 20 genes in 20 species >>
peroxidasin
Group EOG090007PD at Primates level 20 genes in 20 species

Prostaglandin G/H synthase 2 »

Group EOGO9000SFQ at Primates level 20 genes in 20 species
Synuclein

»
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Expand peroxidasin (EOG0900012A)

© R.M.Wate

Group EOGO090000AQ at Primates level 20 genes in 20 species >>

Leucine-rich repeat

Group EOG0900012A at Primates level (View Fasta [JView Tab Delimited ,
. . vV

peroxidasin

Functional descriptions

Functional Category M: Cell wall/membrane/envelope biogenesis
O: Posttranslational modification, protein turnover, chaperones

GO Molecular Function 11 genes with GO:0005201: extracellular matrix structural constituent
9 genes with GO:0016491: oxidoreductase activity
9 genes with GO:0020037: heme binding
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>30608:001856 {"pub_gene_id":"ENSMICGe@e@eeR4588", "pub_og_id":"E0GE@9IL0R12A", "og_name":"peroxidasin ","level":9443, "description":"peroxidasin "}
YLYKNEIQSIDRQAFQGLASLEQLYLHFNQIETLDPESFQHLPKLERLFLHNNRITHLVPGTFSHLESMKRLRLDSNALRCDCEILWLADLLKTYAQSGNAQAAATCEYPRRIQGRSVATVTPEELDCERPRITSEPQDADVTSGNTVYFTCRAEGNPKPEIIWLRNNNELSMT
TDSRLNLLDDGTLMIQNTQETDQGIYQCMAKNVAGEVKTQEVTLRYFGSPARPTFVIQPQNTEVLVGQSVTLECSAAGHPPPRISWTRGDGSPLPADPRVNTTPSGGLYIQNVVQGDSGEYACFASNSVESVQATAFIIVQALPEFTLTPQDRAVIEGQTVDFQCEAKGNPQPY
TANTKGXOOOCOCOOACOOOOCOAAOOOOACOOAOOOOOACOOOOCOOOOAAOOAACOOOOOOOCOAOCOAAOCOAACOOOCAAAOOOOACOCACOOOOOCOOOACOOAOCOOAAAOOOOOOOOOOOAAACOAOOCONOOCOOXXXX
XOOOOOOCOAOOOCOOOOOACOOOOOAAACOAAAOOAOOAOOOOOOOOOOOACOOOONCCYHYND LVSPQY LHL TANLSGCTAHRRVNNCSDMCFHQRYRTHDGTCNNLQHPMWGAS LTAFERL LKAVYENGFNTPRGINPHRLYNGHALPAPRLVSTTLIGAEAVTPD
AQFTHMLMQWGQF LDHDLDSTVVALSQARFSDGQHCSSACSSDPPCFSVMIPPNDPRARGGGGGARCMFFVRSSPVCGSGMTSLLMNSVYPREQINQLTSYIDASNVYGSTDHEARGIRDLASHRGLLRQGIVQRSGKPLLPFAAGPPTECMRDENESPIPCFLAGDHRANEQL
GLTSMHTLWFREHNRIAAELLALNPHWDGDTIYHETRKIVGAEVQHITYQHWLPKVLGEVGMKMLGEYRGYDPGVNAGIFNAFATAAFRFGHTLVNPYLHRLDENFQAIPQGPLPLHKAFFSPFRIVNEGGIDPLLRGLFGVAGKMRVPSQLLNTELTERLFSMAHTVALDLAA
INIQRGRDHGIPPYHDYRVYCNLSAAHTFEDLKNEIKNPEIREKLKRLYGSTLNIDLFPALMVEDLVPGSRLGPTLMCLLSAQFRRLRDGDRLWYENPGVFSPAQLTQIKQTSLARILCDNADNITRVQRDVFRVAEFPHGYGDCGEVPRVDLRVIWQDCCEDCRTRXXXXXXXX
XXX OOOKXX XX XXAGKHGTPLGNLTSAFREHAKGPGTNDFREFVQEMQKTITDLRKQIKKLESRLSATECLDASGEPHANHAKWKTDACTLCECRDGQVTCFVEACQPATCPAPYRVAGACCPVCSQNAEEDTP

>30611:0036T0 {"pub_gene_id":"PXDN", "pub_og_id":"EOGO920@12A", "og_name":"peroxidasin ","level":9443, "description”:"Similarity:Contains LRRCT domain."}
MAARPTGLARRCLLALTLCCCWGALAVVAQKPGAGCPSRCLCFRTTVRCMHLLLETVPAVAPQTSILDLRFNRIREIQPGAFRRLRNLNTLLLNNNQIKRIPSGAFEDLENLKYLYLYKNEIQSIDREAFKGLASLEQLYLHFNQIETLDPESFQHLPKLERLFLHNNRITHLY
PGTFNHLESMKRLRLDSNALHCDCEILWLADLLKTYAQSGNAQAAATCEYPRRIQGRSVATVTPEELDCERPRITSEPQDADVTSGNTVYFTCRAEGNPKPEIIWLRNNNELSMKTDSRLNLLDDGTLMIRNTQETDQGIYQCMAKNVAGEVKTQEVTLRYFGSPARPTFVIQP
QNTEVLVGESVTLECSATGHPLPRISWTRGDRTPLPADPRYNITPSGGLYIQNVVQEDSGEYTCFASNSVESVHATAFIIVQEALPEFTVTPQDRVVIEGQTVDFQCEAKGNPQPVIAWTKGGVRQEILRSSVVTGGHGCLPVTPSRRHGVGTGDYPSVTLSGSQKVVAHLTVQ
PRVTPVFASVPSDMTVEVGTNVQLPCSSQGEPEPAITWNKDGVQVTESGKFHISPEGFLTINDVGTADAGRYECVARNTIGSASVSYVLSYNVPDVSRNGDPFVATSIVEAIATVDRAINSTRTHLFDSRPRSPNDLLALFRYPRDPQTSGSLSQPGGYFTRSLTFLCARFGHW
SHAPWKLSPMAGYHYNDLVSPQYLHLIANLSGCTAHRRVNNCSDMCFHQRYRAHDGTCNNLQRPMWGASLTAFERLLKSVYENGFNTPRGINPHRLYNGHALPAPRLVSTTLIGTEAVTPDEQF THMLMQWGQF LDHDLDSTVVALSQARFSDGQHCSSACSSDPPCFSVLIPP
NDPRARSGARCMFFVRSSPVCGSGMTSLLMNSYVYPREQINQLTSYIDASNVYGSTEHEARGIRDLASHRGLLRQGIVQRSGKPLLPFAAGPPTECMRDESESPIPCFLAGDHRANEQLGLTSMHTLWFREHNRIAAELLRLNPHWDGDTIYHEARKLVGAQMQHITYQHWLPKY
LGEVGMKMLGEYRGYDPGVNAGIFNAFATAAFRFGHTLVNPVLYRLDENFQPIAQGHLPLHKAFFSPFRIVNEGGIDPLLRGLFGVAGKMRVYPSQLLNMELTERLFSMAHTVALDLAAINIQRGRDHGIPPYHDYRVYCNLSAAHTFEDLKNEIKNPEIREKLKRLYGSTLNID
LFPALVVEDLVPGSRLGPTLMCLLSTQFRRLRDGDRLWYENPGVFSPAQLTQIRQTSLARILCDNSDNITRVQRDVFRVAEFPHGYGSCDEVPRVDLRVWQDCCEDCRTRGQFNVFSHHFRGRRSVEFSYQEDKPAKKRQPREMLSFGKHGPRLSNATSALGKHSNGLGTNDFK
EFVLEMQKTITDLRKQVRAAGSASFPLGTRPASCTRDTQPRAWEGLQWAPSAARDLKCRNGQVTCFVEACQPVACLAPVKTEGACCPVCSQNTAEGKP

»37293:003afe {"pub_gene_id":"185726757", "pub_og_id":"E0GO900812A", "og_name":"peroxidasin ","level":9443, "description":"peroxidasin"}
MGDLRFNRIREIQPGAFRRLRNLNTLRSVCILIQPFMLKPSPCVNAVLLRLKFDLLSVLMLPNVSCFSYLYKNEIQSIDRQAFKGLASLEQLYLHFNQIETLDPESFQHLPKLERLFLHNNRITHLVPGTFNHLESMKRLRLDSNTLHCDCEILWLADLLKTYAESGNAQAAAT
CEYPRRIQGRSVATITPEELNCERPRITSEPQDADVTSGNTVYFTCRAEGNPKPEIIWLRNNNELSMKTDSRLNLLDDGTLMIQNTQETDQGVYQCMAKNVAGEVKTQEVTLRYFGSPARPTFVIQPQNTEVLVGESVTLECSATGHPPPRISWTRGDHTPLPVDPRVNITPSG
GLYIQNVVQEDSGEYACSATNSIDSVHATAFIIVQALPQFTVTPQDRVVIEGQTVDFQCEAKGNPPPVIAWTKGGSQLSVDRRHLYLSSGTLRISGVALHDQGQYECQAVNIIGSQKVVAHLTVQPRVTPYFASIPSDTTVEVGANVQLPCSSQGEPEPAITWNKDGVQVTESG
KFHISPEGFLTINDVGPADAGRYECVARNTIGAASVSMVLSVNVPDVSRNGDPFVATSIVEAIATVDRAINSTRTHLFDSRPRSPNDLLALFRYPRDPYTVEQARAGEIFERTLQLIQEHVQHGLMVDLNGTSYHYNDLVSPQYLNLIANLSGCTAHRRVNNCSDMCFHQKYRT
HDGTCNNLQHPMWGASLTAFERLLKSVYENGFNTPRGINPHRLYHGHALPMPRLVSTTLIGAESVTRDEQF THMLMQWGQF LDHDLDSTVVALSQARFSDGQHCSSACSNDPPCFSVMIPHNDSRARSGARCMFFVRSSPVCGSGMTSLLMNSYVYPREQINQLTSYIDASNVYG
STEHEARSIRDLASHRGLLRQGIVQRSGKPLLPFAAGPPTECMRDENESPIPCFLAGDHRANEQLGLTSMHTLWFREHNRIAAELLQLNPHWDGDTIYYETRKIVGAEIQHITYQHWLPKILGEVGMRALGEYRGYDPGVNAGIFNAFATAAFRFGHTLIHPLLYRLDENFQPI
AQGHIPLHKAFFSPFRIVNEGGIDPLLRGLFGVAGKMRVPSQLLNTELTERLFSMAHTVALDLAAINIQRGRDHGIPPYHDYRVYCNLSAAHTFEDLKNEIKNPEIREKLQRLYGSTLNIDLFPALMVEDLVPGSRLGPTLMCLLSTQFKRLRDGDRLWYENPGVFSPAQLTQI
KQTSLARILCDNADNITRVQSDVFRVAEFPHGYGSCGEIPRVDLRVWQDCCQGACQGRHACSFFIPGVGDCLAEASCVPAEASGACCMQRRCPGTLGPSSPQRRHYSPQRRQVPAACSDVVLAHRVPLPRRGVRCPRRGVRCLLHAATLSWRTGSLFPAEASGYPAEASGACCM
QRRCPGAPGPSSPQRRQVSPQRHQVPAACSDGYLVHRVPLPRRGVYRCPRRGIRCRLRAATVSWCTGSLFPAEASGYPAEASGACCMQRRCPGAPGPSSPQRRQVSPQRHQRRQVPAACSDGYLAHPVPLPRRGVRCPRRGIMCPRRGVRCLLRAATVSWRTRSLFSAEASVACC
SWHWFLWLNSCFAFLTPSLG

»>379532:08041e3 {"pub_gene_id":"105824647", "pub_og_id":"E0GE9B0012A", "og_name":"peroxidasin ","level":9443, "description":"peroxidasin"}
MAARPASPARRCLLAIVLCCGWGALAVVAPKPGAGCPSRCLCFRTTVRCMHLLLEAVPAVAPQTSILDLRFNRIREIQPGAFRRLRNLNTLLLNNNQIRRIPGGAFEDLENLKYLYLYKNEIQAIDRQAFQGLASLEQLYLHFNQIETLDPESFQRLPKLERLFLHNNRITHLY
PGTFNHLESMKRLRLDSNALRCDCEILWLADLLKAYAQSGNAQAAATCEYPRRVQGRSVATVTPEELDCERPRITSEPQDADVTSGNTVYFTCRAEGNPKPEIIWLRNNNELSMTTDSRLNLLDDGTLMIQNTQETDQGIYQCMAKNVAGEVKTQEVTLRYFGSPARPAFVIQP
QNTEVLVGESVTLECSAAGHPPPRISWTRGDGSPLPVDPRVNITPSGGLYIQNVVQGDSGEY TCFASNSVESVHATAFIIVQALPEFTVTPQDRVVIEGQTVDFQCEAKGNPQPVIAWTKGGSQLSVDRRHLVLSSGTLRISGVALHDQGQYECQAVNIIGSQKVVAHLTVQPR
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Numbers are - 54131 Colobus angolensis
NCBI taxonomy 61622 Rhinopithecus roxellana
( spec ies ) IDs 60711 Chlorocebus sabaeus —
~9555 Papio anubis i,"" Olive baboon
— 9531 Cercocebus atys 2
. . —9568 Mandrillus leucophaeus
Peroxidasin - 0545 Macaca nemestrina
gene tree Y- 4 61853 Nomascus leucogenys Gibbon
for 20 -y 9606 Homo sapiens r
primates: ' i 9595 Gorilla gorilla Gorilla
9597 Pan paniscus
9598 Pan troglodytes

—9601 Pongo abelii

9544 Macaca mulatta

9483 Callithrix jacchus

37293
Tarsier Aolus nancymaae

9478 Tarsius syrichta

379532 Propithecus coquereli
30608 Microcebus murinus
30611 Ofolemur garneftii
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