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1. Access the EchinoidDB Application
Click on the following link to access the application: https://echinodb.uncc.edu/SUrchinApp

Echinoid DB

Enter Keyword & Hit Enter

(lick to domatoad Lytechinus varicgatus Data

Q Submit Search Results

€ Clear

4 Link to Echino Dashboard A a high-quality, chromosomal-scale genome assembly data of the Sea Urchin Lytechinus variegatus (https:/academic.oup.com/gbe/article/12/7/1080/5841217) is served here. The data
can be searched by keyword or downloaded from here.

4 Link to Ophiuroid Dashboar

A Link to BLAST Serve



https://echinodb.uncc.edu/SUrchinApp

2. Search Within the Genome of the Sea Urchin Lytechinus variegatus
The user can search data in the chromosome-level assembly of the sea urchin Lytechinus

variegatus (Davidson et al. 2020). Use any keyword such as “zinc”, “chlor”, “iron” or an NCBI's
accession number such as XP_0220792. Hit the “Submit Search” button in the upper left side of

the web page or press “Enter.”

Echinoid DB

Enter Keyword & Hit Enter

XP_0220792

Q, submit Search Results Sequences

lick ta downtoad Lyteckinas earicgatus Data

€| Clear
21 result(s) found
«d Link to Echino Dashboard

Show 10 v entries Search:
«d Link to Ophiuroid Dashboarc
Lytechinus Best BLAST Hit Used in
A LinktoE ser variegatus ID ChrLoc Start-Stop Annotation Best BLAST Hit Used in Description
1 L_var_00103-RA chrl 4346735~ XP_022079225.1 LOW QUALITY PROTEIN: helicase with zinc finger domain 2-like
4371274 [Acanthaster planci]
2 L_var_00149-RA chrl 6104939- XP_022079225.1 LOW QUALITY PROTEIN: helicase with zinc finger domain 2-like
6162104 [Acanthaster planci]
3 L_var_02236-RA chrl 76169842- XP_022079278.1 uncharacterized protein LOC110973096 isoform X1
76177737 [Acanthaster planci]
4 L_var_02300-RA chrl 78068027- XP_022079270.1 guanylate kinase-like isoform X3 [Acanthaster planci]
78078270

» In the example above we used the accession number XP_0220792 keyword and found
21 results. Note that the results may change as we update our databases.

e Other Search Options

You can search by description or NCBI’s accession number in the search box in top right
corner.

Echinoid DB

Enter Keyword & Hit Enter

XP_0220792

Ptk Bs dwalondd Lytsehinus pasiepasus Duta

Q submit Search Results Sequences
4 Clear
21 result(s) found
o Link to Echino Dashboard
Show 10 ~ entries
«d Link to Ophiuroid Dashboard
Lytechinus Best BLAST Hit Used in
nk Lo Ve variegatus IDv ChrLoc Start-Stop Annotation Best BLAST Hit Used in Description
1 L_var_00103-RA chrl A346735- XP_0220792325.1 LOW QUALITY PROTEIN: helicase with zinc finger domain 2-like
4371274 [Acanthaster planci]
3 L_var_00149-RA chrl 6104939 XP_022079225.1 LOW QUALITY PROTEIN: helicase with zinc finger domain 2-like
BLEZ104 [Acanthaster planci]
T L_var_02486-RA chrl B3T285648- XP_022079225.1 LOW QUALITY PROTEIM: helicase with zine finger domain 2-like
83792237 [Acanthaster planci]
Showing 1 to 3 of 3 entries (filtered from 21 total entries) Previous Mext



¢ Download Data
The link “Click to Download Lytechinus variegatus Data” is provided in the top right
corner to download Lytechinus variegatus transcriptome sequences.

Echinoid DB

Enter Keyword & Hit Enter

XP_0220792

Q, Submit 5

€A Clear

[}

D Lytach
variegatys data in a text file ‘ | Biak 1 dswmload Eypeckiows saniopnins ‘Dmﬁfl

Results Sequences

21 result(s) found
~ entries

Show 10

Lytechinus

variegatus ID

1 L_var_00103-RA

2 L_var_00149-RA

T L_var_D2486-RA

ChrlLec

chrl

chrl

chrl

Start-Stop

A346T35-
4371274

B104939-
B162104

83723648
B3TO22IT

Showing 1 to 3 of 3 entries (filtered from 21 total entries)

Best BLAST Hit Used in

Annotation

XP_022079225.1

XP_022079235.1

XP_D22079225.1

Search: | helid

Best BLAST Hit Used in Description

LOW QUALITY PROTEIN: helicase with zinc finger domain 2-like
[Acanthaster planci]

LOW QUALITY FROTEIN: helicase with zinc finger domain 2-like
[Acanthaster planci]

LOW QUIALITY PROTEIM: helicase with zinc finger domain 2-like
[Acanthaster planci]




3. Visualize Lytechinus variegatus Sequences

Select a whole row and the record will be highlighted in blue (the user can select only
one row at a time).

Echinoid DB

Enter Keyword & Hit Enter

XP_0220792

Click ts dowaload Liyteckinus varicgatus Data

Q Submit Search Results Sequence:
€| Clear
21 result(s) found
4 Linkt
Show 10 v entries Search:
4 Link to Ophiuroid
Lytechinus Best BLAST Hit Used in
A Link to BLAST Server variegatus ID ChrLoc Start-Stop Annotation Best BLAST Hit Used in Description
1 L_var_00103-RA chrl 4346735- XP_022079225.1 LOW QUALITY PROTEIN: helicase with zinc finger domain 2-like
4371274 [Acanthaster planci]
2 L_var_00149-RA chr1 6104939- XP_022079225.1 LOW QUALITY PROTEIN: helicase with zinc finger domain 2-like
6162104 [Acanthaster planci]
3 L_var_02236-RA chrl 76169842 XP_022079278.1 uncharacterized protein LOC110973096 isoform X1
76177737 [Acanthaster planci]

L_var_02300-RA 78068027- XP_022079270.1 guanylate kinase-like isoform X3 [Acanthaster planci]

78078270

5  L_var_02398-RA chr1 81054200 XP_022079252.1 COP9 signalosome complex subunit &-like [Acanthaster planci]

e Sequences Tab
After the record is selected, the user is redirects to the “Sequences” tab and display
protein sequences from Ophiuroids repository. Furthermore, it allows downloading the
search results in FASTA format.

Enter Keyword & Enter

KP_D220792

(Elick e domataad Lytcokives paricgatus Data

Sequences

BLAST Details-
* guanylate kinase-like isoform X3 [Acanthaster planci]
* Referenced: ¥P_B22079279.1
* chrLoc: chrl
* sstart-stop: TB@EI8Z7-7I873278

Lytechinus wariegatus ID: L_var_82380-RA

Downleads profein sequence in
a FASTA file format

X, Dostond Prosve Segrowcs

MSIWSKRNGTEDSLTIMAEY IPRIPCYFCGPSGSGKSTLIKQLMDEHKDT FGF SYSHTTRNPRPGEQDGVHYHY TTREKMELALSNGEF LEHAQF SGNMYGTRCLMGNATS EERLRGRKTOSEEALQKRLATALK
ELEYIDEETSAMATFVWWNDDREVAY EKIKGILSTOIVKLRDIRFIAK

Downloads nuchectide X Dt
sequence in a FASTA file format .

ATGAGCATCTEET CAMAGAGGAA TEEGACAGAGEACAGTCTGAC TATAAT GG TEAATACATTCCANGACCGTETETT T TCTGTGGEACC TTCAGGET CTEE TAAAAGCACAT TGAT TAAMMCAGC TEGATGEATGA
ACACAAAGATACATTTGEGT TCTCTETCAGTCATACGACGAGEAATCCANGACC TEEEGANCAGEATGEAGT TCAT TATCAT TATACAAC TCEAGAGAAGA TGEAATTGECCATTTCAM TGEAGAATTTCTAG
AGCATGCACAGTTTTCAGGCAATATGTATGETACAAGETGT CTCATGEECAATGCAATATC TEAGEAGAGAC T TAGAGGCAGAAAAACAGAT TCTEAAGAAGCCAT TCAARAGAGAT TAGC TAC TECAATAANG
GAATTGEAGTACATCGATGANGAGACATCCGCAAACGCAACCTTCET TETAGTCAATGATGACAGAGAGE TAGCC TATGAAANGAT CAAGGEAATCC TAMG TACCGATATCGTCAMC TTAGEGATATCAGATT
ARG AARGT AT T AT TGT G TCATACC T CAGATGAAATAT CT TG AR TT T T TAAACTATAGAT TGAATTATTTATGTTATCTTAGTGTAAGGTACATGTATGTTTTATCG TCTTTAARAAGATA
AT TG CATATGAT TATGACT T TTART G AT TACAATATATCCACTTGT CTTGARAT TEATATTTCATGAATATT TAT TAATGATATCOCATACTAATTCARATGCTTTAATATATTTTCTTGTCCCAR




4. Using Sequenceserver

The user can access Sequenceserver (Priyam et al. 2019) to run BLAST by clicking the
“Link to BLAST Server” in the left pane or by typing in the following URL:
https://echinodb.uncc.edu/sequenceserver/

Echinoid DB

Enter Keyword & Hit Enter
Click 25 dswaload Lytechious varicpatus Data

description, reference# etc.

Q Submit Search Results Sequences

€2 Clear

nk to Echino Dashboard

somal-scale genome assembly data of the Sea Urchin Lytechinus variegatus (https://academic.oup.com/gbe/article/ 30/5841217) is served here. The data

nk to Ophiuroid Dashboart rd or downloaded from here.

» Paste your query string (amino acid or nucleotide sequences) in the text area to perform
a BLAST search.

SequenceServer, © Help & Suppart
MSIWSKRNGTEDSLT IMAEY IPRPCVFCGPSGEGKETLIKGLMDEHKDTFGFSWSHT TRRPRPG EQDGWHYHY TTREXME LATSNGE FLEHAF SGNMYETRCLMGNATSEERL AGRETOSEEATORRLATAT KEL EY IDEETSANATFVVWHDOREVAYERTRG. gy
TOIVELRDIRFKAK

Detected: amino-acid sequence(s). £
Nucleatide datat [Select all] Protein databases [Select all]
O Lytechinus_variegatus_Nucleotide_Sequences O Lytechinus_variegatus_Protein_Sequences
O Ophioderma_brevispinum_Muclectide_Sequences [ Ophioderma_brevispinum_Protein_Sequences
O OrthoCluster_Mucl_Seqs [ OrthoCluster_Prot_Seqs

Advanced parameters: | o5 -evalue L0e-5 -num_alignments 100 7 I Open results in new tab BLAST

Custorm BLAST search. [ el

Please cite relevant <ata sources and: Privam et al. (201%) Sequenceserver: a modern graphical user interface for custom BLAST databases,



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

» Select database(s) to perform a BLAST search against the query sequences.

S_e_qg@geée_r_\f_e_r 2.0.0.rce ¢ Help & Support

MSIWSKRNGTEDSLTIMAEYIPRPCVFCGPSGSGKSTLIKQLMDEHKDT FGFSVSHTTRNPRPG VHYHYTTREKMELATSHNGE FLEHAQF SGNMYGTRCLMGNAISEERLRGRK TDSEEAIQKRLATALKELEYIDEETSANAT FVWVHODREVAYEKIKG. g

TDIVKLRDIRFKAK

Nucleotide databases Protein databases [Select all]
Lytechinus_variegatus_Protein_Sequences
O Ophioderma_brevispinum_Protein_Sequences
OrthoCluster_Prot_Seqs

Advanced parameters: | -evaluele5 ? ([0 Open results in new tab BLASTP

Custom BLAST search. [Tl

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

e Sequenceserver Results

S_e_qye_r]geé(?_l’_v_e_l’ 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 02:35:38 UTC
# Edit search | (3 New search Databases: Lytechinus_variegatus_Protein_Sequences, OrthoCluster_Prot_Seqs (1225944 sequences, 304144365 characters)
Download FASTA, XML, TSV Parameters: evalue le-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

Alignment of all hits Query=Query_1 length: 182
B Graphical overview of hits £.5VG | & PNG
Standard tabular report g g Pf ;:f g g g g é
1 1 L 1 1 1 | | )

r laa

Full tabular report

Full XML report

Stronger hits — Weaker hits
View More ¥

Length distribution of hits

B Summary table of hits

#  Similar sequences Query coverage (%)  Total score Evalue Identity (%)
1. L_var_02300-RA protein AED:0.23 eAED:0.23 Q1:0/0.33/0.71/0.71|0.33|0.57|7... 100 981  1.03x1071% 100
2. 10:11273 0S=Pisaster ochraceus 99 564 1.21x1072 51
3. 22:19589 OS=Remaster gourdoni 91 542 4.38x10°%° 51
4. 21:67695 OS=Labidiaster annulatus 98 540  6.35x10°%° 48
5.  T:54800 OS=Pteraster tesselatus 91 512 6.98x10°%° 49
6. T:54727 OS=Pteraster tesselatus 91 512 6.98x10%% 49
7. T:54758 OS=Pteraster tesselatus 91 512 6.98x10%% 49




¢ Download Sequenceserver Results

The user can use the buttons “FASTA” and “Alignment” to download data corresponsing
to the results sequences or alignments, respectively.

(2)22:19589 OS=Remaster gourdoni

hit 3, length: 237

(0 Select | @ Sequence | & FASTA | & Alignment
& Graphical overview of aligning region(s)

@
@
-

a
a
-

20aa
40 aa
60aa
80aa
100 aa
120aa

Score: 213.39 (542), E value: 4.38x10°%%, Identity: 1@6/204 (52%), Positives:

140 aa
160 aa

& SVG | & PNG

180aa
200 aa
237 aa

136/204 (66.7%), Gaps: 38/204 (18.6%)

Query 17 MAEYIPRPCVFCGPSGSGKSTLIKQLMDEHKDTFGFSVSHTTRNPRPGEQDGVHYHYTTREKMELAISNGEFLEHAQFSGNMYGTR------------- C 103

MA+Y PRPCV CGPSGSGKSTLIK+LMDE+KD FGFSVSHTTR PR GEQDGVHYHYTTRE ME AI

EF+E+A+FSGN+YGT C

Subject 17 MADYTPRPCVLCGPSGSGKSTLIKKLMDEYKDYFGFSVSHTTRKPRSGEQDGVHYHYTTRESMEAAIKRKEFIENAEFSGNLYGTSKKAVQDVLDKNKIC 116

Query 104 LM------mmmmmmm e e GMAISEERLRGRKTDSEEAIQKRLATAIKELEYIDEETSANATFVVVNDDREVAYEKIKGILSTDIVKLRDIR 178
++ + E+RLR R+TD+EEAIQ+RL TA +E+++I +
Subject 117 ILDIDVQGVQIIQKTKLKPVYIFIKPPNMKVLEDRLRKRETDTEEATIQRRLETARREMDFIQHQHESAVSHVIVNDDVDVAYEKLHGILSSHISQLKDLK 216

Query 179 FKAK 182
+{ K
Subject 217 YKRK 220

5. Clear Search/Results in OphiuroidDB

+ V+VNDD +VAYEK+ GILS+ I +L+D++

Go to the results tab and hit “Clear” button to clear the search. Alternatively, the user can

clear the search results by pressing “Delete.”

Echinoid DB

Enter Keyword & Hit Enter

hickh ia dnmdnad Sysockus eaviopacna Daca

220792

Q submit 5 Results Sequences

21 result(s) found

Show| 10 ~ |entries

Best BLAST Hit Used in
Annotation

Best BLAST Hit Used in Description

Lytechinus
wariegatus ID Chrloc Start-Stop
1 L_var_00103-RA chrl 4346735
4371274
2 L_var_00149-RA chrl 5104933~
G16Z104
3 L_var_02236-RA chrl TE169342-
TELTTT3T
4 L_var_02300-RA chrl TEOBANIT-

TEOTAZTO

XP_02207T9235.1

XP_023079235.1

XP_022079278.1

KP_0220T9270.1

LOW QUALITY PROTEIN: helicase with zinc finger domain 2-
like [Acanthaster planci]

LOW QUALITY PROTEIN: helicase with zine finger domain 2-
like [Acanthaster planci]

uncharacterized protein LOC110973096 isoform X1
[Acanthaster planci]

guanylate kinase-like isoform X3 [Acanthaster planci]



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

Echinoid DB

Enter Keyword & Hit Enter
Click ts downtoad Ligteckinus varicgatus Data

qubmit Search

Results Sequences

€ Clear

4 Link to Echino Dashboard

A high-quality, chromosomal-scale genome assembly data of the Sea Urchin Lytechinus variegatus (htps://academic.oup.com/gbe/article/12/7/1080/5841217) is served here. The data
can be searched by keyword or downloaded from here.

4 Link to Ophiuroid Dashboard

A Link to BLAST Server

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

Echinoid DB

Enter Keyword &
lick ts dowuload Lytechinus varicgatus Data

description, reference# etc

Q Submit Search Results Sequence:

€ Clear

A Linkto Ech

A high-quality, chromosomal-scale genome assembly data of the Sea Urchin Lytechinus variegatus (hitps:/academic.oup.com/gbe/article/12/7/1080/5841217) is served here. The data
can be searched by keyword or downloaded from here.
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