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1. Access Ophiuroid DB Application
Click on the following link to access the application: https://echinodb.uncc.edu/BStarApp

Ophiuroid DB

Enter Keyword & Hit Enter

Click to dowatoad Ophisderma breoispinum data

Q Submit Search Results

€3 Clear

4 Link to Echino Dashboart

Transcriptome data from Mashanov, Akiona, Khoury, Ferrier, Reid, Machado, Zueva, and Janies. Active Notch signaling is required for arm regeneration in a brittle star. PloS one 15,

no. 5 (2020): e0232981. is served here. The data can be searched by keyword based on annotation by similarity to the Strongylocentrotus purpuratus genome.

4 Link to Echinoid Dashboarc
A Link to BLAST Server

Ophioderma brevispinum



https://echinodb.uncc.edu/BStarApp

2. Perform Search against Transcriptome Data for Ophioderma brevispinum in
Ophiuroid Database (Mashanov et al. 2020)

The user can search the transcriptome data of the brittle star Ophioderma brevispinum
(Mashanov et al. 2020) in the Ophiuroid Database. Use any keyword or string such as “zinc”,

“chlor”, “iron” or NCBI’s Reference Number such as XP_0221120 for conducting search. Hit
“Submit Search” button or “Enter” key in the upper left side of the web page.

Ophiuroid DB =

Enter Keyword & Hit Enter

XP_o0221120

(Blick ta dowatadd Opfioderma brevispinnm data

Q submit Search Results Sequence
€| Clear
23 result(s) found
«d Link to Echino Dashboard
Show 10 ~ entries Search:
«d Link to Echinoid Dashboard
Best BLAST Hit Used in sseq- Ophioderma brevispinum
A Link to BLAST Server Annotation Best BLAST Hit Used in Description send ClusterlD
1 XP_022112078.1 helicase with zinc finger domain 2-like [Acanthaster planci) 271-3117 Cluster-267986.18
2 XP_022112078.1 helicase with zinc finger domain 2-like [Acanthaster planci] 386-3116 Cluster-355517.0
3 XP_022112056.1 presequence protease, mitochondrial-like isoform X2 33-1013 Cluster-320771.3

[Acanthaster planci]

4 XP_022112025.1 alanine—tRNA ligase, cytoplasmic-like isoform X2 [Acanthaster 32-999 Cluster-342685.1
planci]

5  XP_022112053.1 jerky protein homolog-like isoform X2 [Acanthaster planci] 13-465 Cluster-178199.0

6  XP_022112029.1 coiled-coil domain-containing protein 65-like isoform X2 225-547 Cluster-123424.0

»  With XP_0221120 keyword, 23 results are found.

e Other Search Options

You can search by description or NCBI's Reference Number in the search box in top
right corner.

Ophiuroid DB

Enter Keyword & Hit Enter
(lick e doamntnsd Ophindooms brcodsbivem datis
Q, submit Search Results Sequences
4 Clear
23 resultis) found
- Link to Eching Dashbeard
Show 10 w o entries
Link to Echinoid Dashboard
Best BLAST Hit Used in s580- Ophiederma brevispinum
Annotation Best BLAST Hit Used in Description send ClusterlD
3 KP_022112056.1 presequence protease, mitechondrial-like isoform X2 33-1013 Cluster-32077L3
[Acanthaster planci]
T XP_D22112067.1 mitachandrial carrier homolog 2-like [Acanthaster planc] 1-215 Cluster-322366,1
Showing 1to 2 of 2 entries (filtered from 23 total entries) Previois Mext

mired for arm regeneration in & brittle star. PloS one 15,
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¢ Downloading Search Results

A link “Click to download Ophioderma brevispinum data” is provided in the top right
corner to download transcriptome sequences for Ophioderma brevispinum species.

Ophiuroid DB =

Enter Keyword & Hit Enter

Allows to download RNA-Seq -» | @tk 0 oot Opstindenma drovissinmm dace]

sequences for Ophioderma
Bravispinaim in a DERT e

Results Sequences

23 result(s) found

Show 10 w entries Search: | mitach|
Echinaid D :
Best BLAST Hit Used in sseq- Ophioderma brevispinum
Annotation Best BLAST Hit Used in Description send ClusterlD
3 KP_D22112056,1 presequence protease, mitechond fal-like isofarm X2 33-1013 Cluster-32077L3

[Acanthaster planei]
T KP_D22112067.1 mitochandrial carrier homelog 2-like [Acanthaster plani] 1-315 Cluster-322366,1

Showing 1to 2 of 2 entries (filtersd from 23 total entries) Previous Mext

in a brittle star. PloS one 15,

3. Visualizing Sequences

Select a whole row and the record will be highlighted with blue (you can only perform one
selection at a time).

Ophiuroid DB

Enter Keyword & Hit Enter

XP_0221120

Plick 2 dawatsad Ophisdevma brevispinum data

Q, Submit Search Results Sequences
€| Clear
23 result(s) found
« Link to Echino Dashboard
Show 10 v entries Search:
4 Link to Echinoid Dashboar
Best BLAST Hit Used in sseq- Ophioderma brevispinum
A Link to BL/ Vi Annotation Best BLAST Hit Used in Description send ClusterlD
1 XP_022112078.1 helicase with zinc finger domain 2-like [Acanthaster planci] 271-3117 Cluster-267986.18
2 XP_022112078.1 helicase with zinc finger domain 2-like [Acanthaster planci] 386-3116 Cluster-355517.0

XP_022112056.1 presequence protease, mitochondrial-like isoform X2 Cluster-320771.3

[Acanthaster planci]

4 XP_022112025.1 alanine--tRNA ligase, cytoplasmic-like isoform X2 [Acanthaster 32-999 Cluster-342685.1
planci]

5  X%P_022112053.1 jerky protein homolog-like isoform X2 [Acanthaster planci] 13-465 Cluster-178199.0

6 XP_022112029.1 coiled-coil domain-containing protein 65-like isoform X2 225-547 Cluster-123424.0




e Seguences Tab
After the record is selected, it redirects you to “Sequences” tab and display protein
sequences from Ophiuroids repository. Furthermore, it allows to download result
sequence in fasta file format.

Ophiurcid DB

Enter Keyword & Hit Enter

XP_0221120

ok s dsewntoctel O phisdormea Froviaficenm dacn

Results Sequences
Allows to download

result sequances in a
fasta file format s

BLAST Details-
* preseguence protease, mitochondrial-like isoform X2 [Acanthaster planci]
* Reference#: XP_82X11Z856.1
* sstart-send: 33-1813

Ophioderma brevispinum ClusterID: Cluster-328771.3

ASALETAEAYQPGOKMHGF TVRKVIPVPELYL TANTLMHOVTGAKY LHVAREDSNNVF SVGFRT TPMOSTGVPHILEHTTLCGSQRYPCRDPF FEMLNRSLATFMNAWTASDY THMYPFSSONPKDFSNLLSVYL
DAAFFPRLRELDOFRQEGWRLENENNQDPOSPIIFKGYYFNEMKGAMTSP EQI FALHCQNNLLPGHTY SHNSGGDPLHIPHL TWQQLKDFHATHYHPSNSRFF TYGDLPLEGHLEATIQQQALASFSPITPNTEVP
NEARWTQPREKHVRCAPDPMAADPEKQTTVSWSFLLNSLTDSFEGF THS ILSHLLVSGPTSPRYQALVQANIGSDY SPVLGYDGS TKDAS FSVGLQGIRQEDVEPVKS ITEDTFKKVVENGFEKERIDAVLHKT
EISQKHQTTTFGLOLIAS LMOSWNHDTELADVLRVNRNVDR FQACLADNPRF LQDKTEEYF LRNPHRLTLVMTPKEDYKDELDQEEKRILDSMVSE LSQEDRRGIYAKGLELADEQDREEDVSYLPTLKVSDIE
PELKRAKLDFKQSDGTHVQCC EQPTNGITYFRAVSTLRSVPDDLLPYIPLFCGVTTRMGAMDNT FHEFAQREELKTGGLGVGHHACQDPNDVLSVEQGT TLTSFSLOKNL EDMFQLWSDVFNSPHLKDMDRLTT
LVRMRASELAMSTPDMGHAY AMKHAGSLLS PVGRIKE TCGGMAQYS FHKRIAEASDLTETHEK TRQVSGLLLNKDNLRCALNSGPEFMDDALRHLQSFLGCLPGAAQE TKRPLLTKIEDFCSVSQRTHFELPFP
VNYASRGVRAVSYTHADFAKLRTLARLMSAKF LHRETREKGGAYGSGATLGTEGSFKFYSYRDPNSLQTLEAFDRAVEWATEGSYSQQDIDEAKL SVFSAVDAPTAPSDKGHTLF TSHISODMRQEQRQRHFAV
SQEDLQEVAQRYLALGAQUDSLTLLGPQNTATASDKWKVFRES

4. Sequenceserver for Basic Local Alignment Search Tool

Access Sequenceserver (Priyam et al. 2019) by clicking the “Link to BLAST Server” in the
left pane or by type in the following URL.: https://echinodb.uncc.edu/sequenceserver/

Ophiuroid DB

Enter Keyword & Hit Enter

description, reference# etc.

Q Submit Searc| Results Sequences

ik o dswntoad Offbisdorma Sroniafivsm data

o in & brittle

Ophioderma brevispinum



https://echinodb.uncc.edu/sequenceserver/

» Paste your query string [protein sequence(s)] in the text area to perform BLAST search.

Sﬁqye_n_geée_r_\f_g 2.0.0.rc8 2 Help & Suppart

ASALETAEAYQPGOKMHGF TVREVIPVPELYLTAVT LMDV TGAKY LHYAREDSHIVF SVGFRTTPRDS TGYPHILEHT TLCGSQRY PCROPF FKMLINARS LATFMNANT ASDY TMYPF SSGHPKDF SHLL SVYLDAAF FPRLRELDFRQEGARLENE NNGDPDSP. *
KCVVENEMKGAMTSPEQT FALHCGHNL L PGHTY SHNSGEDP LHIPHL THQQL KDF HATHYHPSHSRFFTYGDL PLEGHL EATGQGAL ASFSPLTPHT EVPNEARKTQPREKHVRCAPDPMAADPEKQT TV SVSFLLNS LTDSFEGF THSIL SHLLVSGRTSPEYQh.
QAN IGSOYSPYLGYDGS TEDAS FEVELRGIRQEDVEFVEST TEDTFKKVWENGF E KER DAY LHE TETSOKHOTTTFGLOL TASLEQSHHHDT ELADY L AVNRNVORFQAC LADNPRF LOOK TEEYFLENPHRLTLVMTPKEDYKDEL DQEE KRT LOSMYSE LSQEDR
RGIYAKGLELADEQDREEDVSYLPTLEVSDIEPELKRAX LDFEGS0GIHVQCCEQPTRGI TYFRAVSTLRSVPDDLLPY IPLFCGYI TRHGAADMT FHE FAQREE LKTGGLGVGHHACQOPNOVLSVEQG I TLTSFSLDKN LEDHFQLNSDVFNSPHLEDMORLTTLY

AMAASE LAMSIPDMGHAY AMKHAGS LLSPYGRIKE ICGGMANS FRERTAEASDLTETMEX IRQVSGLLLNKDNLRCALNSGPEFMDDALRHLOSF LG LPGAARETKRPLLTK TEDFCSVSORTHFELP FPYNYASAGYVRAVSY THADFAK LRI LARLMSAKFLHRE

TREXGGAYESGATLETEGSFEFYSYROPNSLOTLEAF DRAVEWATEGSY SOODI DEAKLSVFSAVIAP TAP SDKGMTL FTSHISOOHRQEQRORMF AWSQEDLGEVAQRY LALGAVDS LTLLGPQNT ATASDEWEVFAES

Detected: amino-acid sequence(s).

ide datak [Select all] Protein datak [Select all]

O Lytechinus_variegatus_Protein_Sequences

[ Ophioderma_brevispinum_Protein_Sequences
[ OrthoCluster_Prot_Seqs

? (2 Cpen results in new tak BLAST

Nuel
ytechinus_wariegatus_Nucleotide_Sequences

O Ophioderma_brevispinum_Nuclectide_Sequences
D OrthaCluster_Nucl_Seqs

Advanced parameters:

Please cite relevant data sources and: Privam et al. [2019) Sequenceserver: a modern graphical user interface for custom BLAST datalases,

Easy BLASTIng with SequenceServer.

» Select database(s) to perform BLAST search against query sequence.

S_e_qy@geﬁe_r_\/_e_r 2.0.0.rc8 ¢ Help & Support

ASALETAEAYQPGQKMHGFTVRKVIPVPELYLTAVTLMHDVTGAKYLHVAREDSNNVFSVGFRTTPMDS TGVPHILEHTTLCGSQRYPCRDPF FKMLNRS LATFMNAWTASDYTMYPF SSQNPKDF SNLLSVYLDAAFFPRLRELDFRQEGWRLENENNQDPDSP. g
KGVVFNEMKGAMTSPEQIFALHCQNNLLPGHTYSHNSGGDPLHIPHLTWQQLKDFHATHYHPSNSRFFTYGDLPLEGHLEATQQQALASFSPITPNTEVPNEARWTQPREKHVRCAPDPMAADPEKQTTVSVSFLLNSLTDSFEGFTMSTLSHLLYSGPTSPFYQh. «

QANIGSDYSPVLGYDGSTKDASFSVGLQGIRQEDVEPVKSIIEDTFKKVVENGFEKERIDAVLHKIEISQKHQTTTFGLQLIASLMQSWNHDTELADVLRVNRNVDRFQACLADNPRFLQDKTEEYFLRNPHRLTLVMTPKEDYKDELDQEEKRILDSMVSELSQEDR
RGIYAKGLELADEQDREEDVSVLPTLKVSDIEPELKRAKLDFKQSDGIHVQCCEQPTNGITYFRAVSTLRSVPDDLLPYIPLFCGVITRMGAADMTFHEFAQREELKTGGLGVGHHACQDPNDYVLSVEQGITLTSFSLDKNLEDMFQLWSDVFNSPNLKDMDRLTTLY
RMRASELAMSTPDMGHAYAMKHAGSLLSPVGRIKEICGGMAQVS FMKRIAEASDLTETMEKTRQVSGL L LNKDNLRCALNSGPEFMDDALRHLQSFLGCLPGAAQETKRPLLTKIEDFCSVSQRTHFELPFPVNYASRGVRAVSYTHADFAKLRILARLMSAKFLHRE
TREKGGAYGSGATLGTEGSFKFYSYRDPNSLQTLEAFDRAVEWATEGSYSQQDIDEAKLSVFSAVDAPTAPSDKGMTLFTSHISDDMRQEQRQRMFAVSQEDLQEVAQRYLALGAQVDSLTLLGPQNTATASDKWKVFRES

Protein databases [Selectall]

[ Lytechinus_variegatus_Protein_Sequences
Ophioderma_brevispinum_Protein_Sequences
OrthoCluster_Prot_Seqs

Advanced parameters: -evalue le-5 ? (J Open results in new tab BLASTP

Nucleotide databases

Easy BLASTing with SequenceServer. [§_BIEE

Please cite relevant data sources and: Priyam et al. (2019) Sequenceserver: a modern graphical user interface for custom BLAST databases.



e Seguenceserver Results

S_e.qye_n.ge§e.r.ve_r 2.0.0.rc8 ¢ Help & Support
BLASTP: 1 query, 2 databases SequenceServer 2.0.0.rc8 using BLASTP 2.9.0+, query submitted on 2021-09-30 01:49:53 UTC
# Editsearch | INew search Databases: Ophioderma_brevispinum_Protein_Sequences, OrthoCluster_Prot_Seqs (1228855 sequences, 299839407 characters)
Download FASTA, XML, TSV Parameters: evalue 1e-05, matrix BLOSUM62, gap-open 11, gap-extend 1, filter F

FASTA of all hits Please cite: https://doi.org/10.1093/molbev/msz185

Queries and their top hits: chord diagram
length: 981

Alignment of all hits Query= Query_1
£.5V6 | & PNG

B Graphical overview of hits

Standard tabular report

r laa

L 100aa
b 200aa
L 300aa
[~ 400aa
L 500aa
[ 600aa
[~ 700aa
[ 800aa
L o81aa

Full tabular report

Full XML report

Tronger nits

View More ¥
Length distribution of hits
B Summary table of hits
#  Similar sequences Query coverage (%)  Total score Evalue Identity (%)
1. Cluster-320771.3 100 5313 0 100
2. 20:16798 OS=Psilaster charcoti 99 4616 0 85
3. 19:33421 0S=Peribolaster BJ19 folliculatus 100 4445 0 82
4. 10:37131 OS=Pisaster ochraceus 100 4414 0 81
5. 13:53487 0S=Oligometra serripinna 99 3316 0 60
6. 22:9616 OS=Remaster gourdoni 7 3297 0 80
7. T:93851 OS=Pteraster tesselatus 82 3244 0 72
e Download FASTA Sequence, Alignment from a high scoring pair from
SequenceServer
()20:16798 0S=Psilaster charcoti hit 2, length: 1,003
D Select | @ Sequence | & FASTA | & Alignment
@ Graphical overview of aligning region(s) £ 5VG | &PNG
2 2 2 2 2 2 2 2 2
9 = = = = = = = = =
8 g 8 g 8 8 g g =
- — =~ o =T [ w -~ == =3

laa
0.1 kaa
0.2 kaa
0.3 kaa
0.4 kaa
0.6 kaa
0.7 kaa
0.8 kaa
0.9 kaa
1.0 kaa

0.5 kaa

Score: 1782.69 (4616), E value: @, Identity: 833/980 (85%), Positives: 907/98@ (92.6%), Gaps: ©/980 (0%)

Query 2 SALETAEAYQPGQKMHGFTVRKVIPVPELYLTAVTLMHDVTGAKYLHVAREDSNNVFSVGFRTTPMDSTGVPHILEHTTLCGSQRYPCRDPFFKMLNR 99
SAL+TAE Y+PGQK+HGFTV KVIPVPELYLTAV L HDVT AKYLHVAREDSHNNVFSV FRTTPMDSTGVPHILEHTTLCGSQRYPCRDPFFKMLNR

Subject 22 SALKTAETYEPGQKLHGFTVEKVIPVPELYLTAVILTHDVTRAKYLHVAREDSNNVFSVSFRTTPMDSTGVPHILEHTTLCGSQRYPCRDPFFKMLNR 119

Query 10@ SLATFMNAWTASDYTMYPFSSQNPKDFSNLLSVYLDAAFFPRLRELDFRQEGWRLENENNQDPDSPITIFKGVVFNEMKGAMTSPEQIFALHCQNNLLP 197
SL+TFMNAWTASDYTMYPFSSQNPKDF NLLSVYLDAAFFPRLRELDFRQEGWRLENEMNQDPDSPIIFKGVVFNEMKGAMTSPEQIFA HCQNNLLP
Subject 120 SLSTFMNAWTASDYTMYPFSSQNPKDFKMLLSVYLDAAFFPRLRELDFRQEGWRLENENNQDPDSPIIFKGVVFNEMKGAMTSPEQIFANHCQNNLLP 217

Query 198 GHTYSHNSGGDPLHIPHLTWQQLKDFHATHYHPSNSRFFTYGDLPLEGHLEAIQQQALASFSPITPNTEVPNEARWTQPREKHVRCAPDPMAADPEKQ 295
HTYSHNSGGDPLHIP LTWQQLK+FHATHYHPSNSRFFTYGDLPLEGHLEAIQQQAL SFSPI+P+TEVPNE RWTQPREKHV CAPDPMAADPEKQ
Subject 218 SHTYSHNSGGDPLHIPRLTWQQLKEFHATHYHPSNSRFFTYGDLPLEGHLEAIQQQALESFSPISPDTEVPNETRWTQPREKHVHCAPDPMAADPEKQ 315
Query 296 TTVSVSFLLNSLTDSFEGFTMSILSHLLVSGPTSPFYQALVQANIGSDYSPVLGYDGSTKDASFSVGLQGIRQEDVEPVKSITEDTFKKVVENGFEKE 393
TTVSVSFLLNSL DSFEGFT+SILSHLLVSGPTSPFYQAL++ANIGSDYSPVLGYDGSTKDASFSVGLQGIR+EDVE VK II DTFKKVVE GFEKE
Subject 316 TTVSVSFLLNSLIDSFEGFTLSILSHLLVSGPTSPFYQALLEANIGSDYSPVLGYDGSTKDASFSVGLQGIREEDVEKVKGIIHDTFKKVVETGFEKE 413
Query 394 RIDAVLHKIEISQKHQTTTFGLQLIASLMQSWNHDTELADVLRVNRNVDRFQACLADNPRFLQDKTEEYFLRNPHRLTLVMTPKEDYKDELDQEEKRI 481
RIDA+LHKIEISQKHQ+TTFGL L+ASLMQSWNHD +LA ++RVN+NV+RFQACLADNPRFLQDKTEEYF N HRLTLVMTPKEDY + +DQEEKRI
Subject 414 RIDAILHKIEISQKHQSTTFGLNLVASLMQSWMNHDADLASIMRVNKNVERFQACLADNPRFLQDKTEEYFTSNNHRLTLVMTPKEDYNETIDQEEKRI 51

=



5. Clear Search/Results in Ophiuroid DB
Go to the results tab and hit “Clear” button or “Delete” key to clear the search.

Ophiuroid DB

Enter Keyword & Hit
(Plick o dostondd Dphisdienma bresiypinsm dasa

Results Seqguendes

23 result(s) found

Show | 10 ~ |entries Search: I:l

Best BLAST Hit Used in s5eg- Ophioderma brevispinum
Annotation Best BLAST Hit Used in Description send ClusterlD

al XP_022112078.1 helicase with zinc finger demain 2-like [Acanthaster planci] 271-3117 Cluster-267986,18

2 HP_022112078.1 helicase with zinc finger domain 2-like [Acanthaster planci] 366-3116 Cluster-355517.0

XP_022112056.1 presequence protease, mitochondrial-like isoform X2 33-1013 Cluster-320771.3

[Acanthaster planci]

4 AP_n22112025.1 alanine--tRNA lizase, cytoplasmic-like isoform X2 [Acanthaster  32-999 Cluster-142685,1
planci]

» And, search will be cleared after the button is clicked or delete key is pressed.

Ophiuroid DB

Enter Keyword & Hit Enter

Plick oo downtoad Opfisdorma Croviafiimim data

Q, Submit Search

Results Sequences

€ Clear

4 Link to Echino Dashboard

Transcriptome data from Mashanov, Akiona, Khoury, Ferrier, Reid, Machado, Zueva, and Janies. Active Notch signaling is required for arm regeneration in a brittle star. PloS one 15,

no. 5 (2020): €0232981. is served here. The data can be searched by keyword based on annotation by similarity to the Strongylocentrotus purpuratus genome.

«d Link to Echinoid Dashboard

A Link to BL

Ophioderma brevispinum




6. Additional Links
Links in the left pane are provided to redirect users to “EchinoDB” or “EchinoidDB” page.

Ophiurcid DB =

Enter Keyword & Hit Enter

Q, Submit Search Results Sequences
B3 Clear

<d Link to Echino Dashboard

signaling is res anm ot in a brirtle star. PleS ooe 15,

«d Link larity to the Strongylocentretus purpuratus genome.
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