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Whole Genome Sequencing (WGS)
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Pace of WGS in Plants

Kersey. 2019. Plant genome sequences: past, present, future. Curr. Opin. Plant Biol. 48:1-8
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Pellicer et al. 2010. Bot. J. Linn. Soc. | Fleischmann et al. 2014. Ann. Bot. | Pellicer & Leitch. 2020. New Phytol.




Seq Platforms & Costs

Fig. 1. Reuter et al. 2015. Mol. Cell 58: 586-597 & genomegov/sequencingcosts




Seq Platforms & Pexformance

https://twitter.com/geertvangeest/status/1725463615421956343
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Genome Subsampling

Anonymous

Genome Skimming
RRS (RAD-seq, GBS)

Fig. 1. Campbell et al. 2018. Would an RRS by any other name sound as RAD? Methods in Ecology and Evolution 9(9): 1920-1927.
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Genome Subsampling

Targeted

RNA-seq
Target Capture Seq
(TCS)

Fig. lc. Stark et al. 2019. Nat. Rev. Genet. 20: 631-656 Fig. 5. Metzker. 2010. Nat. Rev. Genet. 11: 31-46
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Genome Subsampling

Hyb-Seq: Combining Target Enrichment and Genome Skimming for Plant

Phylogenomics

Mixed

Author(s): Kevin Weitemier, Shannon C. K. Straub, Richard C. Cronn, Mark Fishbein, Roswitha

Schmickl, Angela McDonnell, and Aaron Liston Hyb_seq
Source: Applications in Plant Sciences, 2(9)

Published By: Botanical Society of America

https://doi.org/10.3732/apps.1400042

URL: http://www.bioone.org/doi/full/10.3732/apps.1400042




Genome Subsampling

Mixed
Hyb-Seq

Fig. 1. Dodsworth, Pokorny, Johnson et al. 2019. Trends Plant Sci. 24(10): 887-891




Hvb-Seq Workflow

DNA extraction

Comercial kits vs. Genomic LibIaIY
in-house protocols °
Preparation

Dual indexing for
multiplexing

Hybridization

Target enrichment with
probe set

HTS

Multiplexed sequencing




250bp




250bp




250bp

20%

80%




Advantages & Disadvantages

Table 1. Dodsworth, Pokorny, Johnson et al. 2019. Trends Plant Sci. 24(10): 887-891
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Resources needed

§§ Genomic

Transcriptomes, ESTs,
Genomes, Orthology DBs




Transcriptomes

Fig.1b. OTPTI. 2019. Nature 574: 679-685.




Genomes




Orthology Databases

Ensembl

http://www.ensembl.org/

EggNOG

http://eggnog5.embl.de/

OrthoDB

https://www.orthodb.org/

PLAZA

bioinformatics.psb.ugent.be/
plaza/

https://questfororthologs.org/orthology_databases

MetaPhOrs
orthology.phylomedb.org/

OMA

https://omabrowser.org/

KO (REGG)

www.genome.jp/kegg/ko.html

FungiDB
https://fungidb.org/




Orthology Databases

D1468-D1474 Nucleic Acids Research, 2022, Vol. 50, Database issue Published online 8 November 2021
https:Ildoi.orgl10.1093/nar/gkab1024

PLAZA 5.0: extending the scope and power of
comparative and functional genomics in plants

Michiel Van Bel “'-2, Francesca Silvestri'-2, Eric M. Weitz “3, Lukasz Kreft 4,
Alexander Botzki “°, Frederik Coppens “'-2 and Klaas Vandepoele “1:2:6"

"Department of Plant Biotechnology and Bioinformatics, Ghent University, Technologiepark 71, 9052 Ghent, Belgium,
2VIB Center for Plant Systems Biology, Technologiepark 71, 9052 Ghent, Belgium, 3Data Sciences Platform, Broad
Institute of MIT and Harvard, Cambridge, MA 02142, USA, *Institute of Biochemistry and Biophysics, Polish Academy
of Sciences, Pawinskiego 5A 02-106 Warsaw, Poland, 5VIB Bioinformatics Core, 9052 Ghent, Belgium and
Bioinformatics Institute Ghent, Ghent University, Technologiepark 71, 9052 Ghent, Belgium

Received September 16, 2021; Revised October 12, 2021; Editorial Decision October 12, 2021; Accepted October 13, 2021

PLAZA

bioinformatics.psb.ugent.be/
plaza/

Fig. 3. De Smet et al. 2013. PNAS 110: 2898-2903
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Hardware

/J

CESCA

GALICIA SUPERCOMPUTING CENTER




Software

Kuchinski et al. BMC Genomics (2022) 23:579 H
https://doi.org/10.1186/512864-022-08790-4 B M C Ge n 0 m I Cs

RESEARCH Open Access

. . g e ®
ProbeTools: designing hybridization probes ==
for targeted genomic sequencing of diverse
and hypervariable viral taxa

Kevin S. Kuchinski?", Jun Duan', Chelsea Himsworth®* William Hsiao' and Natalie A. Prystajecky®
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Economic Resources

Table 1. Hale et al. 2019. Apps. Plant Sci. 8(4): e1337.




Economic Resources

Duke University
One Thousand Plant Transcriptomes (1KP, Alberta,
Musea Ventures, BGI, etc))

RIB-CSIC
AFFLORA & BAYESNEXT (State Research Agency, AEl)
BOREOTROP (Cormmunity of Madrid)

RBGK

Global Tree Seed Bank (CTSB) Programme (Garfield
Weston Foundation)

Plant and Fungal Trees of Life (PAFTOL) Programme
(Calleva & GW Foundations)

CBGP UPM-INIA/CSIC
Severo Ochoa Excellence Program (AEI)

IBB CSIC-MCNB
GIANTS & CANTHAROMICS (AEI)




Probe Set Design

Custom Kits Universal Rits
Euphorbiaceae43] Angiosperms353
Dioscoreaceae303 ProkaryoKit
Cortinariaceael93 Etc.

Etc.




= balsamifera

- gdenensis

Euphorbiaceae431

Classification: order Malpighiales
(Eudicot), ~7.5K species (~300 genera)

sep ium FS——

Importance: rubber (latex), cassava *EQLTZZZZ%“"
(edible tuber), castor oil, etc.
Available resources:

2 Euphorbia transcriptomes

1 Ricinus communis genome

@) Markerlner & Plaza DB

Daicel Arbor Biosciences
Resulting kit:

431 ~single copy nuclear orthologs
~700 Kbp matrix

~20K 120-mer tiled probes (variable
tiling: T 2xy G 1,5%)




Euphorbiaceae431

=== halsamifera

- gdenensis




Dioscoreaceae303

Classification: order Dioscoreales
(Monocot), ~300 species (~4 genera)

Importance: yams (edible tuber),
steroidal saponins (contraceptives), etc.

Available resources:

S Dioscoreag &1 Tacca transcriptomes
1 Oryza sativa & 1 Xerophyta viscosa
@) Markerlner & Plaza DB

Daicel Arbor Biosciences

Resulting kit:

260 ~single copy nuclear orthologs
43 genes of agronomic interest

~447 Kbp matrix

~17K120-mer 3x tiled probes




Dioscoreaceae303




Cortinariaceael93

Classification: order Agaricales
(Basidiomycota), ~3K species (1 genus)

Importance: ectomycorrhizal fungi

Available resources:

4 Cortinarius assemblies (ABySS)
208 Agaricales single-copy orthologs
genes (SCOGs) & exonerate

Daicel Arbor Biosciences

Resulting kit:

188 nuclear SCOGCs

RPBI, RPB2, MCM7, GPD, & TEF]
~67.5 Kbp matrix

~20K 120-mer 2x tiled probes




Cortinariaceael93




Angiosperms353

Classification: flowering plants, ~ 370K
spp. (APG VI: 416 fams. & 64 orders)

Importance: agronomic, edible, timber,
pulp, fiber, meds, ornamental, fuel, etc.

Available resources:

©55 transcriptomes

20 genomes

Hamming dist., k-medoids clustering
Daicel Arbor Biosciences

Resulting kit:
353 nuclear SCOGs

~260,8 Kbp matrix
~75,2K 120-mer 3x tiled probes




Average coverage
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nuclear

Log. (pt)
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81
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93
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133

Taxon ordered by phylogeny
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Angiosperms353

ABCD1 target instance X and associated 120-mer probes
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I Exons Only
I With Introns

Alvaradoa
Anigozanthos
Berzelia
Japonolirion
Metteniusa
Quintinia
Vahlia
Barbeya
Blandfordia
Brunellia
Butomus
Crossosoma
Duckesia
Gerrardina
Gonocaryum
Ruptiliocarpon
Tovaria
Trimenia
Upuna

Aralia
Comptonia
Croomia
Curatella
Cyphostemma
Dodonaea
Echinops
Forgesia
Fritillaria
Gilbertiodendron
Pteleocarpa
Wigandia
Acorus
Amborella
Berberidopsis
Ceratophyllum
Cyrilla
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ProkarioKit

National Library of Medicine

National Center for Biotechnology Information

Updated: March, 2022

Database of Clusters of Orthologous Genes (COGs)

COG DATABASE COG CATEGORIES PATHWAYS  WEB SERVICES COG PROJECT

CONTACT

COGs stands for Clusters of Orthologous Genes. The database was initially created in 1997 (Tatusov et al., PMID: 9381173)
followed by several updates, most recently in 2014 (Galperin et al., PMID: 25428365). The current update includes complete
genomes of 1,187 bacteria and 122 archaea that map into 1,234 genera. The new features include ~250 updated COG
annotations with corresponding references and PDB links, where available; new COGs for proteins involved in CRISPR-Cas

immunity, sporulation, and photosynthesis, and the lists of COGs grouped by pathways and functional systems.

Search by:
COG Definition (COG0105 or just the number 105)
Any word in the COG name (polymerase)
Taxonomic Category (Mollicutes)
Organism name (Aciduliprofundum_boonei_T469)
Pathway (Arginine biosynthesis)
Assembly (GCA_000091165.1)
Protein name: (prot:WP_011012300.1)
Gene Tag: (gene_tag:Haur_1857)

Statistics

Taxonomic

Search

COGs Genomic loci Organims Protein IDs COG symbols

Categories

4,877 3,456,089 37 1,309 3,213,255 3,828




Clustering Algorithms

Centroid

Proximity, e.g., K-
means, K-medoids

Connectivity

Agglomerative &
Divisive (Hierarchical)

Density

DBSCAN, OPTICS, etc.

.-,‘:.!79.!'\

s, s
SRS S
.y T

Graph
Distance, e.g., spectral

(affinity propagation)

Distribution

Belonging, Gaussian
Mixture Models

Compression

Dim. Transformation,
e.g., BIRCH




Biological Sequence Clustering

XN
=0

CD-HIT MMseqs2

Greedy Incremental Clustering Linear Time Clustering

https://github.com/soedinglab/mmseqs2/wiki#clustering-modes https://github.com/soedinglab/mmseqs2/wiki#linear-time-clustering-using-mmseqs-linclust




Biological Sequence Clustering

Figs. 3 & 7. Wei Z-G. et al. 2023. Comparison of Methods for Biological Sequence Clustering. IEEE/ACM Trans. Comput. Biol. Bioinform. 20(5): 2874-2888.




Tree-Based Clustering
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Workflow
GCenerating TCS data

Wet Lab




Wet Lab Workflow

Tissue
DNA Extraction (modified CTAB) & Purification Template
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Purified DNA
Template

Dioscorea tomentosa, 1796
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Wet Lab Workflow

Tissue
DNA Extraction (modified CTAB) & Purification Template
(cleaning w/ magnetic beads) §
Purified DNA
Template

Genomic Library Preparation (commercially
available Kits for dual-indexed sequencing)

Dual-indexed
Genomic Libraries

Hybridization (biotinylated probes), Capture
(streptavidin-coated beads) & Enrichment (PCR)

Target-enriched
Genomic Libraries

High-Throughput Sequencing (HTS, multiplexed
enriched dual-indexed libraries)

Raw

Reads




Drxv Lab
® ®

Pipeline

Processing TCS data




Drv Lab Pipeline

Raw
Reads
Cut
Paste
Color
Target

sequences




Drv Lab Pipeline

FastQC | MultiQC & Trimmomatic | fastp

BLAST | BWA | DIAMOND

SPAdes | exon(intron)erate

Raw
Reads

> HybPiper

7

Target
sequences




FastQC MultiQC

[® % main ~+  MultiQC/README.md (2 Q Gotofile t

€ ewels and multige-bot Move GitHub repository to Multiqc organisation (#2243) @ cofetab - last month  {9) History
126 lines (90 loc) 5.42 KB

Preview | Code  Blame Raw @ & 2 ~

multigc

Aggregate bioinformatics results across many samples into a single report

Find documentation and example reports at http://multigc.info

DOI | 10.1093/bioinformatics/btw354

MultiQC is a tool to create a single report with interactive plots for multiple bioinformatics analyses across many
samples.

Reports are generated by scanning given directories for recognised log files. These are parsed and a single HTML
report is generated summarising the statistics for all logs found. MultiQC reports can describe multiple analysis
steps and large numbers of samples within a single plot, and multiple analysis tools making it ideal for routine fast
quality control.

A very large number of Bioinformatics tools are supported by MultiQC. Please see the MultiQC website for a
complete list. MultiQC can also easily parse data from custom scripts, if correctly formatted / configured - a
feature called Custom Content.




trimmomatic

fastp
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PALEOMIX

Characterization of ancient and modern genomes by
SNP detection and phylogenomic and metagenomic
analysis using PALEOMIX

Mikkel Schubert!, Luca Erminil, Clio Der Sarkissian!, Hikon Jénssonl, Aurélien Ginolhac!, Robert Schaefer2,
Michael D Martin!, Ruth Fernandez!, Martin Kircher3, Molly McCue?, Eske Willerslev! & Ludovic Orlando!

[PROTOCOL




PeerJ

SECAPR

SECAPR—a bioinformatics pipeline for
the rapid and user-friendly processing
of targeted enriched Illumina sequences,
from raw reads to alignments

Tobias Andermann’?, Angela Cano®’, Alexander Zizka'?,
Christine Bacon'” and Alexandre Antonelli'***




HvbPhvloMakerx




PAFTools




CAPIUS

bioRxiv preprint doi: https:/doi.org/10.1101/2023.10.27.564367; this version posted November 1, 2023. The copyright holder for this
preprint (which was not certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in
perpetuity. It is made available under aCC-BY-NC-ND 4.0 International license.

A novel phylog ics pipeline reveals lex pattern of reti

P

evolution in
Cucurbitales

Running Title: CAPTUS: a novel pipeline for phylog

Edgardo M. Ortiz'*, Alina Héwener'?, Gentaro Shigita', Mustafa Raza!, Olivier Maurin’,

Alexandre Zuntini®, Félix Forest?, William J. Baker® & Hanno Schaefer!
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7

Target
sequences




Drv Lab Pipeline

Target
Sequences
Wash
Rinse
Repeat
Aligned

Matrices




Drv Lab Pipeline

Target
Sequences
MAFFT | MUSCLE | PASTA | UPP
AMAS | PhyKIT | trimAl | ClipKIT
TreeShrink | PhylteR
Aligned

Matrices




MAFET

© 2002 Oxford University Press Nucleic Acids Research, 2002, Vol. 30 No. 14  3059-3066

MAFFT: a novel method for rapid multiple sequence
alignment based on fast Fourier transform

Kazutaka Katoh, Kazuharu Misawa‘, Kei-ichi Kuma and Takashi Miyata*

MUSCLE

1792-1797 Nucleic Acids Research, 2004, Vol. 32, No. 5
DOI: 10.1093/nar/gkh340

MUSCLE: multiple sequence alignment with high
accuracy and high throughput

Robert C. Edgar*




PASTA

JOURNAL OF COMPUTATIONAL BIOLOGY
Volume 22, Number 5, 2015

© Mary Ann Liebert, Inc.

Pp. 377-386

DOI: 10.1089/cmb.2014.0156

PASTA: Ultra-Large Multiple Sequence Alignment
for Nucleotide and Amino-Acid Sequences

SIAVASH MIRARAB! NAM NGUYEN, SHENG GUO; LI-SAN WANG;
JUNHYONG KIM,* and TANDY WARNOW"*

PP




AMAS

PhyKIT




phyutility

3 Tree Functions

3.1 Rerooting . ...........
3.1.1 Examples . .......
32 Pruning . ............
3.21 Examples .. ... ...
3.3 Type conversion . .......
3.3.1 Examples .. ... ...
34 Consensus . . . .........
3.4.1 Examples . .......
3.5 Leaf stability . .. .......
3.5.1 Examples ... .....
3.6 Branch Attachment Frequency
3.6.1 Examples . .......

3.7 Tree support

3.7.1 Examples . .......

3.8 Thinning trees

3.8.1 Examples ........

Data matrix functions

4.1 Concatenate . . . . .. ... ..
4.1.1 Examples . .. .....
4.2 GenBank Parsing . . . ... ..
1.2.1 Examples ... ... ..
4.3 Trimming sites . . . ... ...
4.3.1 Examples .. ... ...

1.4 Searching NCBI
4.4.1 Examples
4.5 Fetching Sequences from NCBI
4.5.1 Examples . . ... ...

FASconCAT-G




trimAl

Vol. 25 no. 15 2009, 1972-1973
AP P LI CA TI ON s N O TE : doi:r;(t’). 1093/bfoirl;7fz€:sa!ics/brp348

Phylogenetics

trimAl: a tool for automated alignment trimming in large-scale
phylogenetic analyses
Salvador Capella-Gutiérrez, José M. Silla-Martinez and Toni Gabaldén*

trimal -in examplel -out outputl —-htmlout outputl.html -gt 1

trimal -in examplel -out output3 -htmlout output3.html -gt 0.8 -st 0.001 —cons 60

ClipRIT




max_overlap

optrimAl

¥ master ~ bioinfo-utils / docs / advice / scripts / optrimAlLtxt (3 Q Gotofile t

@ keblat Add files via upload b98d66b - 5 years ago D History

148 lines (114 loc) - 7.43 KB

Code | Blame Raw @ & 2 -
1 # optrimAl package
2 # Author: Shee, Zhi Qiang
3 # Conditions of use: GPLv3
4 # There are two scripts here - PASTA_taster.sh and optrimAl.R
5
6 # -
7
8 #!/bin/bash
9 # PASTA_taster.sh - run this first
10
11 # This script tests if the pasta is gluten—free.
12 # JK. This is a wrapper around optrimAl that generates trimmed alignments using trimAl 1.2 (Capella-Gutierrez |
13 # It calls the optrimAl script, which then returns all alignment files trimmed to an optimum threshold defined
14 # Alignments that lose more than a set cap of data (default 30% in the script) after optimal trimming are not
15 # Theoretically, I prefer this approach because it considers the amount of missing data in each data set and a

16 # Empirically, this approach has NOT been tested.
17 # If you find any bugs, please modify accordingly and let me know (totally optional). I will probably not have

18

19 # This script produces ALOT of output.

20 # Alignment files (e.g. *.aln) returned to the working directory are the optimally trimmed alignments.

21 # overlost.txt lists the alignments where data loss exceeded the cap.

22 # dldpx.png are graphs showing the proportion of parsimony informative characters and data loss at each trimmil
23 # dldpx.csv are the raw data from which the graphs are produced.

24 # summary*.txt are the summary statistics produced by AVAS.

25 # Directories named with the specified trimming threshold values (e.g. 0.1) should be deleted immediately once




TreeShrink

PhvylteR




Drv Lab Pipeline

Target
Sequences
MAFFT | MUSCLE | PASTA | UPP
AMAS | PhyKIT | trimAl | ClipKIT
TreeShrink | PhylteR
Aligned

Matrices




Drv Lab Pipeline

Aligned
Matrices
Brick
Mortar
Masonry
Species

Trees




Drv Lab Pipeline

FastTree | IQ-TREE2 | RAXML-NG | PhyML

Newick utils | Gotree/Goalign

ASTRAL Il & PRO | TREE-QMC | treespace

Aligned
Matrices

Gene
Trees

Species
Trees




I1Q-TREE?2

RAxML-NG




PhyML

FastTree2

OPEN B ACCESS Freely available online

© prosene

FastTree 2 - Approximately Maximum-Likelihood Trees

for Large Alignments

Morgan N. Price™*, Paramvir S. Dehal'? Adam P. Arkin">*

250 1,250 5,000 78,132

Method a.a. a.a. a.a. nt.
RAXML 7 (JTT+CAT, SPRs) 90.5% 884% 88.4% -
PhyML 3.0 (JTT+I'4, SPRs) 89.9% - = =
FastTree 2.0.0 JTT+CAT or JC+CAT) 86.9% 837% 843% 92.1%
PhyML 3.0 (JTT+I'4, no SPRs) 86.0% - = =
FastME 2.06 (log-corrected distances, SPRs) 80.5% 788% 77.0% -
FastTree 2.0.0, no ML NNIs 80.4% 783% 76.6% 91.4%
BIONJ (ML distances) 77.7% 737% 73.1% -
Parsimony (RAxML) 76.8% 765% 69.4% -
Neighbor joining (log-corrected distances) 76.0% 726% 71.6% 66.1%
Clearcut (log-corrected distances) 755% 723% 715% 58.1%




Newick Utils

Table 1. Selected Newick utilities programs and their functions

Program

Function

nw_clade
nw_distance

nw_display

nw_match
nw_order
nw_rename
nw_reroot
nw_trim
nw_topology

Extracts clades (subtrees), specified by labels

Extracts branch lengths in various ways (from root,
from parent, as matrix, etc.)

Draws trees as ASCII or SVG (suitable for further
editing for presentations or publications), several
options

Reports matches of a tree in a larger tree

Orders tree nodes, without altering topology

Changes node labels

Reroots trees on an outgroup, specified by labels

Trims a tree at a specified depth

Retains topological information

Gotreel/Goalign

Table 1. Subset of commands implemented in Gotree/Goalign

Goalign Description

Command

reformat Converts between Nexus, Clustal, Fasta and
Phylip

rename Modifies or cleans sequence names

clean Removes sites/sequences

codonalign Aligns by codons using a protein alignment

concat Concatenates several alignments

mask Masks parts of the alignment

translate Translates input alignment in amino-acids

extract Extracts subsequences from input alignments

build seqboot Builds bootstrap alignments

compute distance
stats

Computes distance matrix
Computes statistics about input alignments

Gotree Description

Command

reformat Converts between Newick, Nexus and
PhyloXML

prune Removes user-defined tips

collapse Collapses branches

reroot Reroots trees

compare trees
compute support
stats

matrix

upload itol

Compares tree topologies (bipartitions)
Computes branch supports (30) and (31)
Computes statistics about input trees
Computes patristic distance matrix
Uploads a tree to iTOL (9)




ASTRAL-III

ASTRAL-Pro

Accurate Species Tree EstimatoR (ASTER:¥)

NIA
2N

A family of optimatization algorithms for species tree inference:

1. ASTRAL
2. ASTRAL-Pro

3. Weighted ASTRAL
4. CASTER-site

5. CASTER-pair
6. WASTER-site
7.SISTER

8. MONSTER




TREE-QMC

Improving quartet graph construction for scalable and
accurate species tree estimation from gene trees

Running Title: TREE-QMC

Yunheng Han'? and Erin K. Molloy"**

treespace




AstralPlane

AstralPlane

DiscoVista

R Package For Preparing, Running, Analyzing and Plotting from the Species Tree Program ASTRAL-III

This R package is meant to facilitate ASTRAL-IIl analyses and provide easy R plotting. The package helps prepare
analyses from a folder of gene trees, runs astral from R, and creates a new S4 object type "AstralPlane" for easily
analyzing the output from ASTRAL-IIl. The packageprovides several different types of plots, from pie charts on
phylogenetic trees representing the quartet frequencies to plotting the gene tree frequencies as far plots.




TreePL

RelTime

Theoretical Foundation of the RelTime Method for Estimating
Divergence Times from Variable Evolutionary Rates

Koichiro Tamura," Qiging Tao,** and Sudhir Kumar*>*>




SortaDate

genesortR
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Explaining
the fate of
diversity

Understanding the
eco-evolutionary
processes that have
shaped the traits
leading to its origin
and maintenance




Understanding
eco-evolutionary
processes

Taking into account
intrinsic factors...
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...ahd extrinsic factors
that, in turn, can
be abiotic...
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Angiosperms353
A universal tool for flowering plant systematics




Angiosperms353

Classification: flowering plants, ~ 370K
spp. (APG VI: 416 fams. & 64 orders)

Importance: agronomic, edible, timber,
pulp, fiber, meds, ornamental, fuel, etc.

Available resources:

©55 transcriptomes

20 genomes

Hamming dist., k-medoids clustering
Daicel Arbor Biosciences

Resulting kit:
353 nuclear SCOGs

~260,8 Kbp matrix
~75,2K 120-mer 3x tiled probes




Flowering plants (Angiospermae)

APG VI classification (2016): ~370K species, ~13.6 genera, 416 families, & 64 orders
Importance: 90% terrestrial spp., nutrition, fuels, lumber, meds, cultural, etc.

Fig. 2. Palazzesi et al. (2022). Bot. J. Linn. Soc. 200(2): 143-164.




Angiosperms353
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Angiosperms353

Commelinales: ~885 spp. (70 gen., 5 fams,)
Interest: ornamental (kangaroo paws,
spiderworts), invasive (water hyacinth)

Publications: Am. J. Bot.

Cyperaceae (Poales): ~5,6K spp. (~90 gen.)
Interest: edible (chufa), pulp (papyrus)
Publications: Front. Plant Sci., Bot. J. Linn.
Soc., & 2x J. Syst. Evol.
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Angiosperms353
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Poales
Chioranthales

Canellales

Saxifragales
arales
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Brassicales

Myrtales: ~13K spp. (~380 gen. 9 fams)
Interest: edible (fodder), edible
(oomegranate, guava, cloves), ornamental
(fuchsia, evening primroses), pulp
(eucalypts), essential oils (sundrops)
Publications: Am. J. Bot.
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Angiosperms353

Cornales: ~600 spp. (~50 gen,, 6 fams))
Interest: ornamental (hortensias, mock-
oranges, dogwoods), lumber (tupelos)

Articles: Am. J. Bot.

Centianales: ~22,5K spp. (11K gen., 5 fams))
(Interest: drinks (coffee), food (soursop),

meds (quinine, strychnine, vincristine),
ornamental (gardenia, oleander), dyes.
Articles: Am. J. Bot.
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Flowering Plant Quipu

Gymnosperms

ANA
grade

Alismatids

Pandanid /
‘ grade Lilliids
Campanulids Garryid ‘ ‘ 4
grade Magnoliids [ / 7 MONOCOTS
Lamiales
Ericornids Lamianae —_
- ~ . Poales
Gentianids Petrosaviidae™
- EUDICOTS Commelinids
ASTERIDS GUNNERIDAE Ranunculid
N\ grade
= ROSIDS \
= \ Caryophyllales % MESANGIOSPERMAE knot
Malvids “ NG * PENTAPETALAE knot
Dilleniid
grade
1 Geranids
Malpighiids ‘ \ \
. . oo Myrtids .
Fig. 8. Loop-and-branch-type khipu. Urton. 2014. Antiquity. Fabids
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Herbariomics / Fungariomics




Herbariomics




Herbariomics




Anatomy of a Plant Radiation




Assembling the Richest Florxa




Umbrella Tree Hexrbariomics




Umbrella Tree Hexrbariomics




Umbrzrella Tree Geogenomics




Jackfruit Herbariomics




Polyploidy in Plants




Ploidy Level Estimation

Bioinformatics, 33(16), 2017, 2575-2576

doi: 10.1093/bioinformatics/btx204

Advance Access Publication Date: 5 April 2017
Applications Note

Genome analysis
ploidyNGS: visually exploring ploidy with Next
Generation Sequencing data

Renato Augusto Corréa dos Santos', Gustavo Henrique Goldman? and
Diego Mauricio Riafio-Pachén3*

Haploid Diploid

Haploid Diploid




Ploidy Level from TCS Data




Dioscoreaceae303

Classification: order Dioscoreales
(Monocot), ~300 species (~4 genera)

Importance: yams (edible tuber),
steroidal saponins (contraceptives), etc.

Available resources:

S Dioscoreag &1 Tacca transcriptomes
1 Oryza sativa & 1 Xerophyta viscosa
@) Markerlner & Plaza DB

Daicel Arbor Biosciences

Resulting kit:

260 ~single copy nuclear orthologs
43 genes of agronomic interest

~447 Kbp matrix

~17K120-mer 3x tiled probes




Ploidy Level in Yams

.




Ploidy Level in Yams




Fungariomics




Cortinariaceael93

Classification: order Agaricales
(Basidiomycota), ~3K species (1 genus)

Importance: ectomycorrhizal fungi

Available resources:

4 Cortinarius assemblies (ABySS)
208 Agaricales single-copy orthologs
genes (SCOGs) & exonerate

Daicel Arbor Biosciences

Resulting kit:

188 nuclear SCOGCs

RPBI, RPB2, MCM7, GPD, & TEF]
~67.5 Kbp matrix

~20K 120-mer 2x tiled probes







Cantharellales526

Classification: Agaricomycetes
(Basidiomycota), ~630 spp. (~40 gen.)
Importance: ectomycorrhizal & edible
Available resources:

10 DOE-JGI genomes (1KFQ)

PHYling & UFCG SCOGs

get_homologues, HybPiper, AMAS
Daicel Arbor Biosciences

Resulting kit:

523 nuclear SCOGs

RPBI1&2, EF, & MCM7

~7.5 Mbp matrix
~55K120-mer 1x tiled probes




Cantharellales526
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Fig.1. Webb et al. 2002. Annu. Rev. Ecol. Syst. 33:475-505.
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Thanks!

Questions?

pokorny@rjb.csic.es
@Calyptrochaeta

CREDITS: This presentation template was created by Slidesgo, and
includes icons by Flaticon, and infographics & images by Freepik

Lisa Pokorny

Royal Botanic Garden-Spanish National Research Council (RIB-CSIC)
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