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Tripal Overview

Tripal Galax
Module

CHADO

Database Application

@ Galaxy FTP
30+ clade organism databases - including TreeGenes!
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Unigenes stored in TreeGenes

Sequence Spec1e Centroid Source of Functional
Sequence Centroid Annotation

TG98.Pagl.v1.1 pagl GW737853.1

TG98.Pagl.v1.1

Sequence Eggnog

Description, KEGG
Terms, Gene

Sequence Query, % ldentity,
Alignment length ,
..., Database

TG98.Pagl.v1. Ontology terms

1 TG98.Pagl.v1.
1




Unigene Data

* Originates from multiple repositories (i.e. NCBI,

1kp)

* These sequences are derived from multiple
libraries

 Transcriptome shotgun assembly (TSA) & Expressed
sequenced tags (ESTs)

* Includes multiple tissue types

Gather, filter,
cluster, frame
select.

Species
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What are Orthogroups?

An orthogroup is the set of genes that
are descended from a single gene in
the last common ancestor of all the
species being considered.

Human Gene HuA

Mouse Gene MoA

Chicken Gene ChA1l

Chicken Gene ChA2
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Background: Orthogroups

Application of Orthogroups
Comparative Genomics
Understand evolution
Discover novel genes

Discover Orthogroups

OrthoFinder: solving fundamental biases in
whole genome comparisons dramatically
improves orthogroup inference accuracy

David M. Emms and Steven Kelly &%

Genome Biology 2015 16:157
https://doi.org/10.1186/513059-015-0721-2 © Emms and Kelly. 2015
Received: 23 December 2014 = Accepted: 8 July 2015 = Published: 6 August 2015

O;.
o,




OrthoFinder Summary

Species A a
C‘ G
—) 2. Create
Sequence Orthogroup
C‘ Slmllarlty b, b, Graph «, b,

Species B

. Orth
4. Infer Relationship 3 ogroups
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OrthoFinder Results

PLETHORA of information

MDA o & ~ i Orthogroups.GeneCount

Insert Page Layout Formulas Data Review View
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OrthoQuery - Tying Orthofinder Results

1. Species 2. Orthogroup’s 3. Genes 4. Functional
Tree Gene Count constituting Annotation

Back-end Database

Human - 4

Human Mouse -3
Ostrich - 1
Mouse Chicken - 2 H, Disease Resistance
Ostrich Human - 1 M; Disease Resistance
Chick e 0, Metabolite
1CKen

Cs Metabolite

Question: How are ortho%roups evolving in specific
parts of tree and what is their function?

O;.
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: Analysis

1.

Execute
Sequence

Few Protein
Sequences

2. Transcriptome UniGene = Build
(n species) Proteome

Execute
3. Proteome Orthofinder

O;.
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Query target database (Protein) \ Picea glauca UniGene, version 1 v \

Query target database (Protein) \ Picea sitchensis UniGene, version 1 T \

Query target database (Protein) | Pinus canariensis UniGene, version 1 +

Query target database (Proteil v ==
Abies alba UniGene, version 1
Abies sachalinensis UniGene, version 1
Acacia auriculiformis UniGene, version 1
Acacia koa UniGene, version 1
Acacia mangium UniGene, version 1
Araucaria cunninghamii UniGene, version 1
Betula papyrifera UniGene, version 1
Betula platyphylla UniGene, version 1
Callitris intratropica UniGene, version 1
Callitris sulcata UniGene, version 1
Cephalotaxus hainanensis UniGene, version 1
Corylus avellana UniGene, version 1
Cryptomeria japonica UniGene, version 1
Cunninghamia lanceolata UniGene, version 1
Fagus sylvatica UniGene, version 1
Jatropha curcas UniGene, version 1
Juniperus ashei UniGene, version 1
Juniperus pinchotii UniGene, version 1
Juniperus virginiana UniGene, version 1
Larix kaempferi UniGene, version 1
Millettia pinnata UniGene, version 1
Picea glauca UniGene, version 1
Picea sitchensis UniGene, version 1
Pinus albicaulis UniGene, version 1
Pinus canariensis UniGene, version 1

Pinus flexilis UniGene, version 1
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USER MENU

Edit Profile

Log out

My account

Add new job posting

Add new meeting posting

MEETINGS

Ecological Society of America
Annual Meeting

August 5 to 10 2018

New Orleans,USA

Tree Resistance Workshop
2018

August 5 to 10 2018

Mt. Sterling USA

o View more meetings




-atapase Analysis

—xecuting Workflows in Galaxy

= Galaxy + &g Tripal

PROJECT

L

Tripal Galaxy Module




T T D>

= Galaxy / Treegenes Workflow Using 87.3 MB
Tools Workflow Canvas | OrthoQuery_transcriptome & Details

search tools | Edit Workflow Attributes
Inputs Name:
Get Data OrthoQuery_transcriptome
Send Data

Tags:

Collection Operations
Lift-Over i

# OrthoFinder Completion &)X || A0y tags to make it easy to search
Text Manipulation . )
for and find items with the same tag.

Filter and Sort Select input fasta proteomes

Annotation / Notes:

Join, Subtract and Group wdblast )
Input dataset 2 % Workflow executed when user provides
Convert Formats tout wdfasta a full transcriptome for any given
. outpu )
Fetch Alignments/Sequences genetrees species _
Operate on Genomic Intervals Add an annotation or notes to a
D N - F uclust & % orthogroups1 (txt) workflow; annotations are available
Fhenotype Assodation # TransDecoder A x when a workflow is viewed.
NGS: QC and manipulation [--input] Input file containing query orthogroups2 (csv)
Transcripts
AMTools sequences (FASTA format) scrip specs_overlap (csv)
Comparative Genomics uc_outfile (tabular) transdecoder_pep (fasta) unassigned_genes (csv)
Statistics seeds_outfile (fasta) transdecoder_cds (fasta) stat_overall (csv)
Graph/Display Data

transdecoder_bed (bed) stat_specs (csv)
Association Mapping _SD

transdecoder_gff3 (gff3)

Sequence Search gene_count (csv)
Annotation species_tree (txt)
testing

SpeciesIDs (txt)
Statonlab Tools
SequencelDs (txt)
Aurora Galaxy Tools

usearch

vsearch

Data Manager Tools
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Analysis
(Galaxy)

@ Show branch length

’ @ Selaginella moellendorffii

® Physcomitrella patens

® Amborella trichopoda

I o @ Sorghum bicolor
n te raCtlve :0 Oryza Sativa
® Arabidopsis thaliana

Visualization I

’ ® Quercus suber

@ Jatropha curcas

‘ @ Ginkgo biloba

I ® pseudotsuga menziesii
‘ + @ Picea sitchensis

® Picea abies

ﬁ. Pinus lambertiana

“ Pinus canariensis
;‘ Pinus patula

® Pinus taeda

Cick on a node for more detalls...

See Summary

Orthogroup Sets

(click on & bar to see its orthogroups)

Ancestral 1007
Clade

I:lni
Specific

3706

Elsewhere

orthogroups present throughout the selection, as well

as in other descendants of the most recent ancestor J
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Analysis
(Galaxy)

OrthoQuery

Show branch length

_+ @ Selaginella moellendorffii g 0 rth og ro u p sets

® Physcomitrella patens (cli ok on & baric see Be orl roups)

® Amborella trichopoda

:: Sorghum bicolor Ancestral . 1907
? Oryza Sativa

Clade
® Arabidopsis thaliana Specific 491
@ Vitis vinifera S )
—® @ Quercus suber pec, e.s 37
Specific

@ Jatropha curcas
@ Ginkgo biloba Not Specifi. 3705
I § ® pseudotsuga menziesii Present
@ Picea sitchensis Elsewh eI,e_ 9526
® Picea abies
Pinus lambertiana Absent - 5117
Pinus canariensis

Pinus patula orthogroups present throughout the selection, as well
as in other descendants of the most recent ancastor

@ Pinus taeda \

Cick on a node for more details...
See Summary
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Select

Relationshi

p of
Interest

2 Show branch length

-

@ Selaginella moellendorffii

See Summary

® Physcomitrella patens

@ Amborella trichopoda

@ Sorghum bicolor
b Oryza Sativa

® Arabidopsis thaliana

@ Vitis vinifera

@ Quercus suber
@ Jatropha curcas

@ Ginkgo biloba

® pseudotsuga menziesii

4.—+

@ Picea sitchensis

@ Picea abies

Pinus lambertiana

—8 Pinus canariensis

L J

{c Pinus patula

@ Pinus taeda

Click on a node for more details.

Orthogroup Se

(click on & bar 1o see its orthogroups

Ancestral .1007
S DAN

3706

Apsent - s

orthogroups present throughout the se
a8 in other descendants of the most rec

on, as well
t ancestor

Ancestral orthogroups

(click on an orthogroup 1o ses more detais)

Orthogroup Size Species

0G0002217 51 17
OG0000000 3155 17
0OG0000002 953 17
OG0007685 19 17
0OG0007506 20 17
OG0000006 673 17
0OG0007456 20 17
0OG0007295 20 17
0OG0000009 632 17

Download Gene Annotation
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Show branch Igth

Orthogroup Sets
(click

on & bar 1o see its or

@ Selaginella moellendorffii o .,°°7
: “;‘l I:l 491

ups)

® Physcomitrella patens

S e l e C t @ Amborella trichopoda

@ Sorghum bicolor
O rt h O ro ? ‘ +—0 Oryza Sativa Absent -5"7
g u p ® Arabidopsis thaliana 28 I othar dascandants of the moat recent ancestor

P Ancestral orthogroups
@ Vitis vinifera (cick on an orthogroup o pgu.f)

Of I I lte re St — 1 ® Quercus suber Orthogroup  Size _Species
0G0002217 51 17

aros

0626

J

+ OG0D000C0O 3155 17

@ Jatropha curcas 0G0000002 053 47

. X 0OG0007685 19 17

@ Ginkgo biloba 0GD007506 20 17

0GD000C06 673 17

P ® pseudotsuga menziesii 0G0007456 20 i}
0G0007295 20 17

@ Picea sitchensis 0GD00000S 632 17
\QGO000010 £31 hird
@ Picea abies Top OG0000000 gene
Ge

ne
. . PITA_00442
4@ Pinus lambertiana Eaon
ganog Description

idynamin-related protein

— & Pinus canariensis

* ;0 Pinus patula
® Pinus taeda

Ciick on a node for more details...

See Summary
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Conclusion

Application

UniGene OrthoQuery =

(n species) Galaxy
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USDA
SOLA

Thank you!

Questions

Acknowledgements: Emily Grau, Sean
Buehler , Nic Herndon, Risharde Ramnath,
Shawna Spoor, Stephen Ficklin, Jill Wegrzyn
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