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Motivation

« Massive genome and transcriptome data for non-model organisms

* Existing gene family resources are static

* A scalable global gene family framework is needed



Objectives

* Generate objective gene family (“orthogroup”)
classifications (“scaffolds”) that leverage diverse genomes

» Optimize circumscription of gene families from both evolutionary
and functional perspectives

« Develop modular set of analysis tools for comparative phylogenomics
of new datasets

* Make these tools broadly available as a stand-alone package
(GitHub) and through the Galaxy framework
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Scaffold construction

Data Metadata

« Orthogroups protein and cds » UniProtKB/Swiss-Prot protein
fasta functional annotations

* Orthogroups protein multiple * TAIR Arabidopsis thaliana gene
sequence alignment fasta functional annotations

e Orthogroup hidden Markov model * InterPro and Pfam functional
based profiles (HMM-profiles) domain annotations

* Scaffold database of profile HMM- * Gene Ontology functional terms

profiles * Gene family sizes (orthogroup gene
* BLAST database of all scaffold counts) for scaffold taxa

proteins * Secondary gene family clusters
(super-orthogroups)



Genomes
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PlantTribes workflow
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Scaffold installation

PlantTribes Scaffolds Download (Galaxy Version 1.1.0)
Data table entry unique ID

26Gv2.0
Description of the data

26 genome land plants (Embryopyta) gene family scaffold
Value is optional

URL for downloading scaffolds

http://bigdata.bx.psu.edu/PlantTribes_scaffolds/data/26Gv2.0.tar.bz2
Must be same version as configs

URL for downloading configs

http://bigdata.bx.psu.edu/PlantTribes_scaffolds/configs/26Cv2.0.tar.gz

Must be same version as scaffolds

Installing gene family scaffold

http://bigdata.bx.psu.edu/PlantTribes scaffolds/

https://qithub.com/dePamphilis/PlantTribes

w Options

Update PlantTribes scaffold with a new genome (Galaxy Version 1.0.0.0)

Gene family scaffold

26Gv2.0
Proteins fasta file

Br@6 [rosawameusta | odg and corresponding proteins
Coding sequences fasta file for the new genome

SN & | D 1: Cuscuta_campestris.faa g

Species name
Cuscuta campestris

Species code
Cusca_v1.0

Species family
Convolvulaceae

Species order
Solanales

Species group
Asterids

Species clade
Core Eudicots
Species code for rooting order

Cusca
The new species above will be placed immediately after this species code in the rooting order configuration file

Job Resource Parameters

Use default job resource parameters

Updating Installed gene family scaffold
with a new sequenced genome

w Options


http://bigdata.bx.psu.edu/PlantTribes_scaffolds/
https://github.com/dePamphilis/PlantTribes

Analysis tools

1. Post-assembly QC

2. Assembly sorting

3. Alignment and QC

4. Phylogenetic inference

5. Selection and WGD analysis



1. Post-assembly QC

Assembly post-processing

. ~
AssemblyPostProcessor post-processes de novo transcriptome assembly (Galaxy Version 0.8.0) w Options History o~ # m

Transcriptome assembly fasta file

[ O [ @ O 1: assembly.fasta

Coding regions prediction method

TransDecoder - 15.31 MB ¥ % ®
Options configuration 12: transcripts.cds: Asse @ 4
Advariced - mblyPostProcessor on d
. . ata 1l
Perform targeted gene assembly? primary codlng -
reagions predictions 11: transcripts.cleaned.c @ 4
No 9 P kd ds: AssemblyPostProces
Strand-specific assembly? M—l
No = 10: transcripts.cleaned.n @ 4
. . r.cds: AssemblyPostProc
Remove duplicate sequences? Va"dated’ filtered _ essor on data 1
- and non-redundant v
es . -
coding regions predictions —p—ge"":s’::m;’l c:,i‘;'t'::’o':: ® ¢
Minimum sequence length
ssor on data 1
200
8: transcripts.cleaned.pe @ 4
. . p: AssemblyPostProcess
Job Resource Parameters validated and filtered ion danTy
Use default job resource parameters coding regions predictions v
7: transcripts.pep: Asse oW a4
mblyPostProcessor on d
atal

de novo transcriptome assembly

search datasets

PlantTribes test data
12 shown




1. Post-assembly QC

Targeted gene family assembly

AssemblyPostProcessor post-processes de novo transcriptome assembly (Galaxy Version 0.8.0) « Options History C 0 m
Transcriptome assembly fasta file .

T @ | © |[1: assembly.fasta de novo transcriptome assembly - search datasets [x)
Coding regions prediction method PlantTribes test data

TransDecoder - 19 shown

Options configuration 15.86 MB ~ ‘) ,

Advanced -

Perform targeted gene assembly? 19: transcripts.cds: Asse @ &S X

primary coding
regions predictions

mblyPostProcessor on d
ata 6 and data 1

v

Yes

Targeted gene families

18: transcripts.cleaned.c @ 4 x
ds: AssemblyPostProces
sor on data 6 and data 1

Olé&a | O 6: targetOrthos.ids

targeted gene family assembly

Gene family scaffold

22Gvl.1

17: transcripts.cleaned.n @ 4 %
r.cds: AssemblyPostProc

Protein clustering method

OrthoMCL
. essor on data 6 and data 1
S T—— v_alldate(_i and ﬁlte_rele .
o1 coding regions predictions 16: transcripts.cleaned.n @ 4 x
- r.pep: AssemblyPostProc
Strand-specific assembly? essor on data 6 and data 1
N -
- - 15: transcripts.cleanedp @ 4 %
Remove duplicate sequences? validated and ﬁltered N ep: AssemblyPostProces
ves coding regions predictions sorondataGanddatal

Minimum sequence length

14: transcripts.pep: Asse @ 4 %
200 mblyPostProcessor on d

ata 6 and data 1

Job Resource Parameters

Use default job resource parameters a collection of post-processed fad 13: Targeted gene famili @ PR

T ted famil bli es: AssemblyPostProcess
argeted gene family assemblies or on data 6 and data 1

\4




1. Post-assembly QC

Assembly improvement

Il Complete [ Fragmented Missing

Phelipanche_aegyptiaca (Build I)

Non-photosynthetic holoparasite
Phelipanche_aegyptiaca (Build Il)

Striga_hermonthica (Build )

Obligate hemiparasite
Striga_hermonthica (Build Ii)

) . . Triphysaria_versicolor (Build 1)
Facultative hemiparasite

Triphysaria_versicolor (Build Il)

% of 1,440 universal land plants single-copy orthologs

Assemblies from Parasite Plant Genome Project (PPGP )
(Orobancheceae family)
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1. Post-assembly QC

Tool documentation

This tool is one of the PlantTribes collection of automated modular analysis pipelines for comparative and evolutionary
analyses of genome-scale gene families and transcriptomes. This tool post-processes de novo assembled transcripts
into putative coding sequences and their corresponding amino acid translations and optionally assigns transcripts to
circumscribed gene families ("orthogroups’)[2]. After transcripts have been assigned to gene families, overlapping

contigs can be identifie

d and meraed to reduce fragmentation in the de novo assembly

description

Required options

« Transcriptome assembly fasta file - either de novo or reference-guided transcriptome assembly fasta file

selected from your history.

« Coding regions prediction method - method for finding coding regions within transcripts. Available methods

are TransDecoder(3] and ESTScan[4].

« Scores matrices - scores matrices, based on a related species, are required when ESTScan is used to find coding
regions. Details of how to create species-specific scores matrices can be found on the ESTScan website

(http://estscan.sourceforge.net). Matrices of so

Other options

« Perform targeted gene assembly? - selecting ‘Yes' enables local assembly of one or more targeted gene families in a
specific scaffold. Scaffolds are defined in PlantTribes as clusters of paralogous/orthologous sequences from a specified set

of proteomes(5-7].

°

°

°

°

°

Targeted gene fa

scaffold data download.
Gene family scaffold - one of th

s - select a history item containing a list of targeted orthogroup identifiers corresponding to
the gene family classification from a specified scaffold. Gene family identifiers can be obtained from the function
annotation table "Orthogroup ID” field of .summary file) of scaffold data installed into Galaxy via the PlantTribes
Scaffolds Download Data Manager tool, and are also available in the PlantTribes “annotation” directory of the

JantTri family scaffolds (installed into Galavy by the PlantTriby

Scaffolds Download Data Manager
Protein clustering method - gen
to three sets of clusters - GFam(8)|
clusters) or OrthoMCL{10] (narrow
different clustering method as lon
Trim alignments - trim gene fam
assembled transcripts to remove

assigning scores to locally assemb|
models. The default setting of 0.1
sequence alignment. This option i
Minimum alignment coverage -

sequence alignments. Selecting tr.
models is recommended. Details a|

Strand-specific assembly? - select 'Yes'
transcripts from the minority strand (anti
Remove duplicate sequences? - select "
Minimum sequence length - set the mi

1. Wafula EK (None). Manuscript in preparation. [Link]

2. Honaas LA, Wafula EK, Wickett NJ, Der JP, Zhang Y, Edger PP, Altman NS, Pires JC, Leebens-Mack JH (2016). Selecting
superior de novo transcriptome assemblies: lessons learned by leveraging the best plant genome. In Plos one, 11 (1), pp.
£0146062.

3. Haas 8), Papanicolaou A, Yassour M, Grabherr M, Blood PD, Bowden J, Couger M8, Eccles D, Li B, Lieber M, MacManes
MD (2013). De novo transcript sequence reconstruction from RNA-seq using the Trinity platform for reference generation
and analysis. In Nature Protocols, 8 (), pp. 1494-1512.

4. 1seli C, Jongeneel CV, Bucher P (1999). ESTScan: a program for detecting, evaluating, and reconstructing potential
coding regions in EST sequences. In ISMB, 99, pp. 138-148. Lin

5. Huang X, Madan A (1999). CAP3: A DNA sequence assembly program. In Genome Research, 9 (9), pp. 868-877. [Link]

6. Eddy SR (2009). A new generation of homology search tools based on probabilistic inference. In Genome Inform, 23 (1),
pp. 205-211.

7. Katoh K, Standley DM (2013). MAFFT multiple sequence alignment software version 7: improvements in performance
and usability. In Molecular biology and evolution, 30 (4), pp. 772-780.

8. Sasidharan R, Nepusz T, Swarbreck D, Huala E, Paccanaro A (2012). GFam: a platform for automatic annotation of gene
families. In Nucleic Acids Research, , pp. gks631.

11. Capella-Gutierrez S, Silla-Martinez JM, Gabaldén T (2009). trimAl: a tool for automated alignment trimming in large-
scale phylogenetic analyses. In Bioinformatics,, 25 (15), pp. 19721973,

12. Gremme G, Steinbiss S, Kurtz $ (2013). GenomeTools: a comprehensive software library for efficient processing of
structured genome annotations, In JEEE/ACM on Biology and 10(3), pp. 645-

basic options

advanced options

citations of external tools



GeneFamilyClassifier classifies gene

2. Assembly sorting

Gene family classification

gene family clusters (Galaxy Version 0.8.0)

es into pre-c

Proteins fasta file

[} ‘ &[0 ||e transcripts.cleaned.nr.pep: AssemblyPod

Gene family scaffold
22Gvl.1
Protein clustering method
OrthoMCL
Protein classifier
Both blastp and hmmscan
Save hmmscan log?
No
Options configuration
Advanced
Super orthogroups configuration
No
Single copy orthogroups configuration
No
Orthogroups fasta configuration
Yes
Orthogroups coding sequences

Yes

Coding sequences fasta file

Glao

10: transcripts.cleaned.nr.cds: AssemblyPostPrd

Job Resource Parameters

Use default job resource parameters

post-assembly predicted proteins

a collection of classified
Orthogroup protein and cds fasta

post-assembly predicted cds

w Options

n

search datasets (%)

PlantTribes test data

21 shown
19.33 MB AL K
21: GeneFamilyClassifier @ 4 x

ene family clusters) on
data 10 and data 9

20: GeneFamilyClassifier on dat o
a 10 and data 9

a list of datasets

Classification metadata
blastp results
hmmscan results
best scoring orthogroup (blast)
best scoring orthogroup (hmm)
selected best scoring orthogroup
orthogroup annotation summary

—

History C O ED

— proteins.blastp.22Gv1.1

< Back to PlantTribes test data

GeneFamilyClassifier on data 10 and
data 9
a list of datasets

Add tags

@ ¢

proteins.blastp.22Gvl.l.best @ o
Orthos

proteins.both.22Gv1.1.bestO
rthos

@ ¢

proteins.both.22Gv1.1.bestO
rthos.summary

@ ¢

proteins.hmmscan.22Gvl.l @ g

proteins.hmmscan.22Gvl.l. @ g

— bestOrthos



2. Assembly sorting

Advanced analyses

GeneFamilyClassifier classifies gene seq d ortholog gene family clusters » Options GeneFamilyClassifier classifies gene into pre-c d or gene family clusters (Galaxy Version 1.0.3.0) w Options
(Galaxy Version 1.0.3.0) Proteins fasta file
Proteins fasta file B & | O 1437: assembly.fasta gl
Gene family scaffold
By & | O 1437: assembly.fasta - id
) 12Gv1.0 -]
Gene family scaffold
Protein clustering method
| 12av1.0 -
| ) | orthomel - |
Protein clustering method Piotali e
‘ orthomcl - ‘ blastp - ‘
Protein classifier Options configuration
sl

‘ blastp

- ‘ Advanced

Options configuration

Super orthogroups configuration

‘ Advanced

‘No

Super orthogroups configuration

| Yes

super-orthogroups clusters -] Setection citerion

Clustering distance measure

average e-value

Single copy orthogroups configuration

‘Yes

(default min-evalue) ‘ (Cuslom selection

v‘ “

s

N
m | mEETTo

O1 average e-value

Q Global selection

selection of low-copy orthogroups
(no default) ]

Custom selection ‘

f 1438: Arabidopsis_thaliana.smat

=

Orthogroups fasta configuration

| No

Sl

Job Resource Parameters

‘No

Job Resource Parameters

\ Use default job resource parameters

-]

-
‘ Use default job resource parameters




2. Assembly sorting

Selection low-copy gene families

GeneFamilyClassifier classifies gene es into pre- ortholog gene family clusters (Galaxy Version 1.0.3.0) w Options GeneFamilyClassifier classifies gene es into pre- d orthol gene family clusters (Galaxy Version 1.0.3.0) ¥ Options
Proteins fasta file Proteins fasta file
@& | O 1437: assembly.fasta -| B & | O 1437: assembly.fasta e
Gene family scaffold Gene family scaffold
[126v1.0 -] [226v1.1 w
Protein clustering method Protein clustering method
‘ orthomel v ‘ | orthomcl .
Protein classifier Protein classifier
| blastp | | blastp »
Options configuration Options configuration
‘ Advanced M ‘ | Advanced M
Super orthogroups configuration Super orthogroups configuration
No ") [no v
Single copy orthogroups configuration Single copy orthogroups configuration
Yes M ‘ | Yes ]
Selection criterion Selection criterion
Clobal selection v ‘ ‘VCustom selection -

Minimum single copy taxa Custom selection configuration

global selection custom selection

‘ Yes
Minimum taxa present Custom selection file
‘ Bl @& D 1439: 22Cv1.1.singleCopy.config -4
Orthogroups fasta configuration Orthogroups fasta configuration
No -| [No i
Job Resource Parameters Job Resource Parameters
‘ Use default job resource parameters - ‘ ‘ Use default job resource parameters -




2. Assembly sorting

Gene family integration

GeneFamilyIntegrator integrates gene models in pre-computed orthologous gene family clusters with classified gene coding w Options History C 0 ED
sequences (Galaxy Version 0.8.0)
h dataset
Classified orthogroup fasta files SER e o
Protein and coding sequences orthogroup fasta files - PlantTribes test data
22 shown, 6 hidden

Protein and coding sequences orthogroup fasta files a collection of classified

[ 0 | @ | O || 21: GeneFamilyClassifier (gene family clusters) on data 10 and data 9 OrthogrouP prOtein and cds fasta 44.66 MB v % e

Gan:fnily scafold 28: GeneFamilyintegrato | @ 4 x

22Gvl.1 - r (integrated gene family
clusters) on data 21

Protein clustering method
OrthoMCL

Orthogroups coding sequences
v a collection merged classified and scaffold

Yes
orthogroup protein and cds fasta

Job Resource Parameters

Use default job resource parameters



3. Alignment and QC

Gene family alignments

GeneFamilyAligner aligns integrated orthologous gene family clusters (Galaxy Version 1.0.3.0) ¥ Options

Integrated orthogroup fasta files

1443: GeneFamilylntegrator (integrated gene family clusters) on data 1436, data 1435, and others o

Multiple sequence alignment method

a collection merged classified and scaffold

MAFFT .
orthogroup protein and cds fasta
Q 39 shown, 9 deleted, 2233 hidden
MAFFT
113.39 MB Yo
PASTA
| =
= 1048: GeneFamilyAligner (trim
Trimming method -
med orthogroup codon alignme
Gap score based trimming -
. : nts) on data 1046, data 1045, and ot
Capscore gap trimming n
ers
0.1 a list with 164 items
Remove sequences ) . ;
. 1047: GeneFamilyAligner (trim %4
5 v
‘ med orthogroup protein alignm
Output primary and intermediate alignments? 9 PR gnm
ents) on data 1046, data 1045, and o
8:; thers
In addition to trimmed/filtered alignments a list with 164 items
Job Resource Parameters
| Use default job resource parameters v T
collection of estimated orthogroup codon and
protein multiple sequence alignments

History C 'l:l' lI]

search datasets Q

PlantTribes test data




3. Alignment and QC

Alignment post-processing

GeneFamilyAligner aligns integrated orthologous gene family clusters (Galaxy Version 1.0.3.0) w Options G llyAligneraligns i o0 gene family clusters (Galaxy Version 1.0.3.0) S
Integrated orthogroup fasta files
Integrated orthogroup fasta files cd g

No fasta dataset collection available

No fasta dataset collection available. e " "
Multiple sequence alignment method
Multiple sequence alignment method MAFFT -

MAFFT bdl Codon alignments

Codon alignments Yes

Yes % | Alignment post-processing configuration

Yes v

Alignment post-processing configuration
Trimming method

Yes M ‘ Cap score based trimming -
Trimming method Gap score
( Gap score based trimming automated trimming recomr:nend - fo1 iterative trimming,
" for near full-length transcripts N Remove sequences filtering, and realignment

[ Yes -

Cap score based trimming

" Coverage score
Automated heuristic trimming S —
|os

| No - , o
) Realignment iteration limit

Output primary and intermediate alignments? ‘

‘ ®©No Output primary and intermed I ?
| Oes QONo

In addition to trimmed/filtered alignments @Yes
Job Resource Parameters In addition to trimmed /filtered alignments

< Job Resource Parameters
Use default job resource parameters - |

Use default job resource parameters




History C Q‘ l]]

History C -ﬁ D]

search datasets Q)

PlantTribes test data
39 shown, 9 deleted, 2233 hidden

113.39 MB S

1048: GeneFamilyAligner (trim X
med orthogroup codon alignme

nts) on data 1046, data 1045, and ot
hers

a list with 164 items

1047: GeneFamilyAligner (trim %
med orthogroup protein alignm
ents)_on data 1046, data 1045, and o
thers

a list with 164 items

collection of estimated orthogroup protein

multiple sequence alignments

€ Back to PlantTribes test data

GeneFamilyAligner (trimmed
orthogroup protein alignments) on
data 1046, data 1045, and others
a list with 164 items

Add tags
1=
10002.faa.aln &
10350.faa.aln &
21 sequences k
format: fasta, database: 2
O Z Ll f=g

display with IGV local

>gnl_Glymal.@1_PACid_16288422
MAND - — =~ = — = — oo QDQQ-DSPQQ
A — YDEAEDEAF - - -RRAFGQRDDGDDSS SNPK
LHEELDPLIAEKKNPYDFPRDPEEWTEQDLREFWADGP
EQIADGEEPPIAPFYLPYRKHYPPIPDNHYDIATPKDA

10742.faa.aln @ | &
10783.faa.aln @ | &

3. Alignment and Q

Alignment visualization

e e http://sprunge.biojs.net/aaGQKGUTTTYI
File Edit Select View i Format Colour Calculate Web Service
10 i

ani_Glymal.01_PACId_1 6269735/1-926
nl_Glymad, 01_PACId_) 6269736/1-725
L Glymal 01_PACIY_1 §269737/1-785

/15

gnl_Arath1 0_AT4G23940.1/1-940

anl_Carpal 181_PACid_15426292/1-479
ni_Frave2.0_gene32)

oni_Mimgul 0_PACIA_17672847/1-939
an_Musacl.0_GSMUA_Achr3T31 630_001/1-947
ani_Nelnul.0_NAU_014235-RA/1-950
9nl_Phoda3. 0581 30619001 /1-365
ni_Poptr2.2_PACIE_18234938/1-932
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4. Phylogenetic inference
Gene family phylogenetic trees

GeneFamilyPhylogenyBuilder builds phylogenetic trees of aligned orthologous gene family clusters (Galaxy Version 1.0.3.1)

Proteins orthogroup alignments

1048: GeneFamilyAligner (trimmed orthogroup codon alignments) on data 1046, data 1045, and others

History C ﬁ ED

Phylogenetic inference method
VRAxML
Gene family scaffold
22Gvl.1
Protein clustering method
orthomcl
Rooting order configuration
Yes

Rooting order configuration

ML orthogroup phylogenetic
inference with RAxML

search datasets (%)

PlantTribes test data
24 shown, 8 deleted, 1866 hidden

83.55 MB A X

BN & | O 2: 22Gvl.1.rootingOrder.config

Bootstrap replicates

der (phylogenetic trees) on dat

a 2, data 1376, and others
a list with 150 items

1530: GeneFamilyPhylogenyBuil ¥

100

Maximum orthogroup size

100

Minimum orthogroup size
4

Job Resource Parameters

Use default job resource parameters

collection of inferred orthogroup
Phylogenetic trees




4. Phylogenetic inference

History C 0 ED

search datasets Q

PlantTribes test data
24 shown, 8 deleted, 1866 hidden

83.55 MB T4 X

History C 0 ED

1530: GeneFamilyPhylogenyBuil %

der (phylogenetic trees) on dat

a 2, data 1376, and others
a list with 150 items

collection of inferred orthogroup
Phylogenetic trees

< Back to PlantTribes test data

GeneFamilyPhylogenyBuilder
(phylogenetic trees) on data 2, data
1376, and others

a list with 150 items

Add tags

5
10002.fna.aln.tree OW 4
10350.fna.aln.tree oW 4
data
format: newick, database: 2
o c ||I| ? ‘> ’
10742.fna.aln.tree @ ¢

10783.fna.aln.tree OW 4

Phylogenetic tree visualization

—@ onl_Vini12X_PACid_17833156
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100
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_80 | L———@ onl_Aquco1.0_PACid_18155152
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5. Selection and WGD analysis

Nucleotide substitution rates

KaKsAnalysis estimates paralogous and orthologous pairwise synonymous (Ks) and non-synonymous (Ka) substitution rates w Options

(Galaxy Version 1.0.3.0)

Coding sequences for the first species
BN & (O
Protein sequences for the first species

O & o

6: speciesl.fna

5: speciesl.faa

Type of sequence comparison

‘ Orthologous

Coding sequences for the second species
Bl & | O
Protein sequences for the second species
b & o

Determine for cross-species orthologs using

| 8: species2.fna

‘?: species2.faa

O reciprocal best BLAST
@ conditional reciprocal best BLAST

Options Configuration

\ Basic

cds and corresponding proteins

for the first species

cds and corresponding proteins
for the second species

I certify that | am not using this tool for commercial purposes.

Yes No
Job Resource Parameters

‘ Use default job resource parameters

species1 non-synonymous
(Ka) and synonymous (Ks)
substitution rates

species1 paralogous pairs —>

species1 self blastn results —>

History S -ﬁ ED

search datasets 0

PlantTribes test data
31 shown, 9 deleted, 2233 hidden

C L

109.76 MB

2272: KaKsAnalysis (Kak @ 4 %
s distribution) on data 5
and data 6

and data 6

2271: KaKsAnalysis (par @ 4 %
alogous pairs) on data 5

2270: KaKsAnalysis (bla @ 4 X
stn results speciesl vs s
peciesl) on data 5 and data 6




5. Selection and WGD analysis

KaKsAnalysi: i I and or pairwise sy

Options Configuration
Advanced
Alignment coverage configuration
Yes
match score

0.5

Species rates recalibration configuration
Yes
Recalibration rate
0
PAML codeml configuration
Yes
PAML codeml control file
Bl & | D 2267: codeml.ctl.args
Rates clustering configuration
Yes
Number of components
3
Lower limit synonymous subsitution rates configuration
Yes
Minimum rate
0.02
Upper limit synonymous subsitution rates conﬁqurauon
Yes

Maximum rate

I certify that | am not using this tool for commercial purposes.

Yes No
Job Resource Parameters

Use default job resource parameters

species1 estimated significant

Genome duplication inference

components in the distribution of —>

synonymous (Ks) substitution rates

species1 non-synonymous (Ka)
and synonymous (Ks)
substitution rates

species1 paralogous pairs

species1 self blastn results

e —

History S # ED

search datasets 0

PlantTribes test data

31 shown, 9 deleted, 2233 hidden

109.76 MB (gl W

2273: KaKsAnalysis (sig @ 4 X
nificant components in t

he KaKs distribution) on data 5 and
data 6

2272: KaKsAnalysis (KaKk @& 4 X
s distribution) on data 5
and data 6

2271: KaKsAnalysis (par @ 4 X
alogous pairs) on data 5
and data 6

2270: KaKsAnalysis (bla @ 4 %
stn results speciesl vs s
peciesl) on data 5 and data 6




5. Selection and WGD analysis
Genome duplication synonymous
substitution rates (Ks) distribution plot

KsDistribution plots the distribution of sy Y b {Ks) rates and fits significant component(s) (Galaxy Version w Options
1.0.3.0)
KaKsAnalysis tabular file
0 & o 2272: KaKsAnalysis (KaKs distribution) on data 5 and data 6 = ‘
Significant components
0 & O 2273: KaKsAnalysis (significant components in the KaKs distribution) on data 5 and data 6 » ‘
Choose colors for significant components
‘ Yes v ‘
Component colors
1: Component colors W
Color
green i ‘
2: Component colors W
Color
‘ blue - ‘
= Insert Component colors
Job Resource Parameters
1 Use default job resource parameters v |

History

| search sets

PlantTribes test data

39 shown, 9 deleted, 2233 hidden

113.39 MB

2281: KsDistribution on

data 2280 and data 227

9

5.5KB
format: pdf, database: ?

Bec:?

Image in pdf format
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Applications

* Improving genome annotation quality
 Transcriptome coverage and functional annotation
« Species tree inference using single copy genes

» Gene tree - species tree reconciliation

 Timing of gene duplications and polyploidy

» Ancestral gene content reconstruction

» Gene family expansions/contractions

« Timing of new gene function evolution

 Studies of horizontal transfers among species

* Many others...



Availability

Tools:

« Stand-alone: https://github.com/dePamphilis/PlantTribes
» Galaxy: https://usegalaxy.org/

» Galaxy Tool Shed: https://toolshed.g2.bx.psu.edu

Tutorials:

« Stand-alone:
https://github.com/dePamphilis/PlantTribes/blob/master/docs/Tutorial.md

» Galaxy: https://galaxyproject.org/tutorials/pt_gfam/



https://github.com/dePamphilis/PlantTribes
https://usegalaxy.org/
https://toolshed.g2.bx.psu.edu/
https://github.com/dePamphilis/PlantTribes/blob/master/docs/Tutorial.md
https://galaxyproject.org/tutorials/pt_gfam/
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