3. SynSearcher

SynSearcher searches for a synteny block with a reference sequence best matched to a given DNA or
protein sequence by using BLAST searches.

(1) Selecting a reference species

SYNTENY PORTAL SynCircos SynBrowser SynSearcher SynBuilder Documentation

SynSearcher searches for a synteny block with a reference sequence HELP
best matched to a given DNA/protein sequence by using BLAST searches.

Reference v Select a reference species solution (DD)0 150,000 ]
Human (hg38, GRCh38)
Human (hg19, GRCh37)
Insertaquery DNA 4 Human (hg18, NCBI36) at only) Choose file
Human (hg17, NCBI35)
Mouse (mm10, GRCm38)
Mouse (mm9, NCBI37)
Mouse (mm8, NCBI36)
Mouse (mm7, NCBI35)
Cow (bosTau8, Bos.taurus_UMD.3.1.1)
Cow (bosTau7, Baylor_Btau_4.6.1)
Cow (bosTau6, Bos_taurus_UMD_3.1)
Cow (bosTau4, Baylor_4.0)
Cow (bosTau3, Baylor_3.1)
Cow (bosTau2, Baylor_2.0)
Dog (canFam3, Broad_CanFam3.1)
Available Dog (canFam2, Broad) Selected
Dog (canFam1, Broad)

* Selecting a reference and its assembly version.

(2) Selecting a resolution

SYNTENY PORTAL SynCircos SynBrowser SynSearcher SynBuilder Documentation

SynSearcher searches for a synteny block with a reference sequence

best matched to a given DNA/protein sequence by using BLAST searches.

Reference  Select a reference species 4 Resolution (bo).
300,000
400,000
Insert a query DNA 4 sequence below, or upload a file (FASTA format only) 500,000 Choose file

* Selecting a resolution of synteny blocks.

(3) Selecting a query sequence type
SYNTENY PORTAL SynCircos SynBrowser SynSearcher SynBuilder Documentation

SynSearcher searches for a synteny block with a reference sequence
best matched to a given DNA/protein sequence by using BLAST searches.

o
Reference  Select a reference species 4 Resolution (bp) 150,000 4
Insert a query§ TN sequence below, or upload a file (FASTA format only) Choose file

Protein

e Selecting a query sequence type (DNA or protein).

(4) Inserting a query sequence
Insert a query DNA 4 sequence below, or upload a file (FASTA format only) Choose file

>gi|237757283|ref[NM_007294.3|:903-4328 Homo sapiens breast cancer 1 (BRCA1), transcript variant 1, mRNA
CTGCTTGTGAATTTTCTGAGACGGATGTAACAAATACTGAACATCATCAACCCAGTAATAATGATTTGAA
CACCACTGAGAAGCGTGCAGCTGAGAGGCATCCAGAAAAGTATCAGGGTAGTTCTGTTTCAAACTTGCAT
GTGGAGCCATGTGGCACAAATACTCATGCCAGCTCATTACAGCATGAGAACAGCAGTTTATTACTCACTA
AAGACAGAATGAATGTAGAAAAGGCTGAATTCTGTAATAAAAGCAAACAGCCTGGCTTAGCAAGGAGCCA
ACATAACAGATGGGCTGGAAGTAAGGAAACATGTAATGATAGGCGGACTCCCAGCACAGAAAAAAAGGTA
GATCTGAATGCTGATCCCCTGTGTGAGAGAAAAGAATGGAATAAGCAGAAACTGCCATGCTCAGAGAATC

* Entering the query sequence in the text box by self-typing, copy and paste, or uploading a
file.
* The query sequence must be in the FASTA format.



(5) Selecting a target species

Target

Avalilable
Alpaca (vicPac2)
American_alligator (allMis1)
Baboon (papHam1)
Bushbaby (otoGar1)

Selected

Cat (felCat5)

Chicken (galGal3)
Chimpanzee (panTro4)
Dog (canFam3)

Chinese_hamster (criGri1) >>  Gorilla (gorGor3)
Cow (bosTau7) Mouse (mm10)
Elephant (loxAfr3)

Fugu (fr2) -

Gibbon (nomLeu1)
Guinea_pig (cavPor3)
Hedgehog (eriEur2)
Horse (equCab?2)

Selecting target species and their assembly versions for searching the query gene sequence.

>>’ button is used for adding target species.

‘<<’ button is used for deleting target species.

(5) An example of a query sequence and chosen species

SynBuilder

SYNTENY PORTAL S cos SynBrowser SynSearcher Documenta

SynSearcher searches for a synteny block with a reference sequence HELP

best matched to a given DNA/protein sequence by using BLAST searches.

o
Reference  Human (hg19, GRCh37) ¢ Resolution(op) | 150000 &

Insert aquery DNA 4 sequence below, or upload a file (FASTA format only) Choose file

>gi[237757283|ref|NM_007294.3]:903-4328 Homo sapiens breast cancer 1 (BRCAT), transcript variant 1, mRNA
CTGCTTGTGAATTTTCTGAGAC \CAAATACTGA CAACCCAGTAATAATGATTTGAA

CACC/ GTGCAGC ATCC AGGGTAGTTCTGTTTCAAACTTGCAT
GTGGAGCCATGTGGCACAAATACTCATGCCAGCTCATTACAGCATGAGAACAGCAGTTTATTACTCACTA

AAGAC/ TGAATTC! AAACAGCCTGGCTTAGCAAGGAGCCA
ACATAAC/ TGGAAG ATG GGACTCCCAGCAC
GATCTGAAT AGAAACTGCCATGCT
Target

Available Selected
Alpaca (vicPac2) Cat (felCats)
American_aliigator (allMis1) Chicken (galGal3)
Baboon (papHam?1) Chimpanzee (panTrod)
Bushbaby (otoGar1) Dog (canFam3)
Chinese_hamster (criGri1) > Gorilla (gorGord)
Cow (bosTau7) Mouse (mm10)
Elephant (IoxAfr3)
Fugu (fr2) -
Gibbon (nomLeu1)
Guinea_pig (cavPord)
Hedgehog (eriEur2)
Horse (equCab2)

Submit Load an example |) Clear Show job status

User can load an example data set by clicking the ‘Load an example’ button.

(6) Job submission

ENY PORTAL ynSearcher SynBuilder Documentation

SynCircos SynBrowser

SynSearcher searches for a synteny block with a reference sequence HELP

best matched to a given DNA/protein sequence by using BLAST searches.

o
Reference  Human (hg19, GRCh37) 4 Resolution (bp) 150,000 $

Insert a query DNA 4 sequence below, or upload a file (FASTA format only) Choose file

>gi[237757283|ref|NM_007294.3:903-4328 Homo sapiens breast cancer 1 (BRCA1), transcript variant 1, mRNA
CTGCTTGTGAATTTTCTGAGACGGATGTAACAAATACTGAACATCATCAACCCAGTAATAATGATTTGAA

CACCAC GTGCAGCTG ICATCC, S TTCTGTTTCAAACTTGCAT
GTGGAGCCATGTGGCACAAATACTCATGCCAGCTCATTACAGCATGAGAACAGCAGTTTATTACTCACTA

AAGAC/ TGAATTC AAACAGCCTGGCTTAGCAAGGAGCCA
ACATA GGACTCCCAGCAC

GATCTGAATGCTGATCCCC AGAAACTGCCATGCTCAGAGAATC

Target

Available Selected
Alpaca (vicPac2) Cat (feiCat5)
American_alligator (allMis1) Chicken (galGal3)
Baboon (papHam1) Chimpanzee (panTrod)
Bushbaby (otoGar1) Dog (canFam3)
Chinese_hamster (criGri1) >>  Gorilla (gorGor3)
Cow (bosTau7) Mouse (mm10)
Elephant (loxAfr3)
Fugu (fr2) o

Gibbon (nomLeu1)
Guinea_pig (cavPor3)
Hedgehog (eriEur2)
Horse (equCab2)

Load an example Clear Show job status

Users can submit a job by clicking the ‘Submit’ button.
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(7) Result page

Description Status Result

Input sequence: Ciick, Sequence type: DNA
Resolution: 150000 bp

1 Reference: Human (hg19) Complete
Target species: Cat (felCat5), Chicken (galGal3), Chimpanzee (panTrod), Dog (canFam
3), Gorila (gorGord), Mouse (mm10)

View View
Downicad | pownload 4

** This page will be automatically refreshed in every second. **
Reload

Output file fomat  BLAST help page

Results of SynSearcher (Job ID: 1)

#Resolution: 150000 bp

#Reference species: Human (hg19)

#Target species: Cat (felCat5), Chicken (galGal3), Chimpanzee (panTrod), Dog (canFam3), Gorilla (gorGor3), Mouse
(mm10)

>>Top BLAST search result
RefChr RefStart RefEnd QuerylD QueryStart QueryEnd Rawscore Bitscore Evalue
chr17 41246877 41243452 gi[237757283ref|[NM_007294.3):903-4328 1 3426 3426 6327 0.0

>>Synteny blocks
hg19.chr17:36351207-43543837 +
felCat5.chrE1:39623409-45232369 +

hg19.chr17:36351923-41362932 +
galGal3.chr27:3833709-4830036 +

In the resulting Circos plot,
red ribbons indicate synteny relationships relevant to the given sequence, and gray ribbons represent the others.

oL <
e
o s

* Users can check the status of their own jobs in a separated result page, which includes the
information of processing and results of searching the synteny blocks and a Circos plot
representing syntenic relationships.

* The Job ID column shows the identifier of each submitted job.

*  The Description column shows the details of the submitted job.

* The Status column shows the current status of the job.

*  The Result column provides the BLAST search result.

o Waiting - Waiting for finishing the job
o View > Viewing the result of the searched synteny blocks
o Download & Downloading the result of the searched synteny blocks as a text file.
o No result 2 Syntenic regions not found.
* The Circos column provides the Circos plot drawn by using found synteny blocks.
o Waiting > Waiting for drawing the Circos plot.
o View = Viewing the Circos plot.
o Download select box = Selecting and downloading the Circos plot.
o No results 2 There is no result for drawing the Circos plot.
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* The gray ribbons in the resulting Circos plot represent all syntenic regions between the
reference and the selected target species.

* The orange ribbons in the resulting Circos plot represent the matching syntenic regions
between the reference and selected target species.

(8) Output file format
*  Lines starting with ‘#’ contain parameters of the built synteny blocks.

o  Resolution = The minimum size of a reference block in bp
o  Reference species > Selected reference species
o  Target species > Selected target species
. Top BLAST search result is the best scored result of the BLAST search with a query
sequence against the BLAST database of the reference genome.
. Synteny blocks show the pairwise syntenic regions of the reference and targets which
contain the BLAST searched region.

Example output

#Resolution: 150000 bp
#Reference species: Human (hg19)
#Target species: Cat (felCatb), Chicken (galGal3), Chimpanzee (panTro4), Dog (canFam3), Gorilla (gorGor3), Mouse (mm10)

>>Top BLAST search resullt
RefChr RefStart RefEnd QuerylD QueryStart QueryEnd Rawscore Bitscore Evalue
chr17 41246877 41243452 gi|237757283|ref[NM_007294.3|:903-4328 1 3426 3426 6327 0.0

>>Synteny blocks
hg19.chr17:36351207-43543837 +
felCatb.chrE1:39623409-45232369 +

hg19.chr17:36351923-41362932 +
galGal3.chr27:3833709-4830036 +

Output description

>>Top BLAST search result

RefChr: Reference chromosome
RefStart: Start of alignment in reference
RefEnd: End of alignment in reference
QueryID: Input query ID

QueryStart: Start of alignment in query
QueryEnd: End of alignment in query
Rawscore: Raw score

Bitscore: Bit score

Evalue: Expect value

>>Synteny blocks
Ref.RefChr:RefStart-RefEnd RefStrand
Tar1.Tar1Chr:Tar1Start-Tar1End Tar1Strand

Ref: Reference species ID

RefStrand: Strand of alignment in reference
Tar1: Target species 1 ID

Tar1Chr: Target 1 chromosome

Tar1Start: Start of alignment in target 1
Tar1End: End of alignment in target 1
Tar1Strand: Strand of alignment in target 1
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