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http://www.youtube.com/watch?v=szFdV9fQkls


★ Darwin Tree of Life Project
○ 70,000 species from Britain and Ireland 

Phase 1:  ~8,000 species by 2026

★ AEGIS 
○ Ancient Environmental Genomics Initiative for Sustainability

 1,300 genomes

★ Aquatic Symbiosis Genomics
○ Genomics of marine and freshwater symbioses

500 symbiotic systems 

★ PSYCHE
○ Reference genomes for all Lepidoptera of Europe

Phase1: 2000 genomes

★ Vertebrate Genomes Project
○ VGP Phase 1 (ordinal) and Phase 2 (family)

★ European Reference Genome Atlas
○ Sequencing the all species in the European continent

Initial phase: ~200 genomes

★ Earth BioGenome Project
○ Working to deliver Phase 1 (family) goals, and to 

“sequence all life for the future of life”

Tree of Life: Major Projects

AEGIS



In December 2025, the Tree 
of Life programme released 

3,571
reference genome 
assemblies to INSDC

Genomes assembled from
● 550.3 Tb PacBio HiFi
● 2108.3 Tb Hi-C
● 80.8 Tb RNA-Seq (3341 

species)





Genome assembly



Genome assembly











Genome assembly with short reads Genome assembly with long reads





Genome assembly with short reads Genome assembly with long reads

● Incomplete assemblies
● Chimeras
● Many errors

● Complete assemblies
● High accuracy for biological 

inferences





Genome sequencing and assembly project: long reads







All you need

Nanopore R10 + Hifiasm 

● Pacbio HiFi: 25x coverage of both haplotypes
● Nanopore R10: 40x both haplotypes (polishing needed? Still to be determined)





Tree of Life Core Lab

https://academic.oup.com/gigasci
ence/article/doi/10.1093/gigascien
ce/giaf119/8300236#537550287

https://academic.oup.com/gigascience/article/doi/10.1093/gigascience/giaf119/8300236#537550287
https://academic.oup.com/gigascience/article/doi/10.1093/gigascience/giaf119/8300236#537550287
https://academic.oup.com/gigascience/article/doi/10.1093/gigascience/giaf119/8300236#537550287
























https://genome.cshlp.org/content/35/2/2
19.full 

https://genome.cshlp.org/content/35/2/219.full
https://genome.cshlp.org/content/35/2/219.full
















https://github.com/KamilSJaron/smudgeplot 

https://github.com/KamilSJaron/smudgeplot




https://www.youtub
e.com/watch?v=8vu
NSvrAIoA

https://www.youtube.com/watch?v=8vuNSvrAIoA
https://www.youtube.com/watch?v=8vuNSvrAIoA
https://www.youtube.com/watch?v=8vuNSvrAIoA




Check point







































Resources for the Sanger Grit curation team
https://gitlab.com/wtsi-grit/rapid-curation/-/blob/main/I
nterpreting_HiC_Maps_guide.pdf 

https://www.youtube.com/watch?v=3IL2Q4f3k3I

https://gitlab.com/wtsi-grit/rapid-curation/-/blob/m
ain/PretextView%20-%20Tutorial.pdf 

https://gitlab.com/wtsi-grit/rapid-curation/-/blob/main/Interpreting_HiC_Maps_guide.pdf
https://gitlab.com/wtsi-grit/rapid-curation/-/blob/main/Interpreting_HiC_Maps_guide.pdf
https://www.youtube.com/watch?v=3IL2Q4f3k3I
http://www.youtube.com/watch?v=3IL2Q4f3k3I
https://gitlab.com/wtsi-grit/rapid-curation/-/blob/main/PretextView%20-%20Tutorial.pdf
https://gitlab.com/wtsi-grit/rapid-curation/-/blob/main/PretextView%20-%20Tutorial.pdf






I have my assembly, how do I know its correct?
Final checks:

● Does final assembled size corresponds to predicted genome size?
● How are my general metrics? How is my BUSCO?
● How does my Hi-C heatmap looks like? Clean? Correct karyotype? 

Any scaffolding mistakes?
● Reads coverage and Merqury (important!) 

Minimal supplementary materials for your genome paper: (i) kmer 
plot of your data (genomescope plot), (ii) general assembly stats, (iii) 
merqury plots, (iv) busco and (v) HiC heatmap.









Long reads will always 
outperform short reads



You can do good science with short reads assemblies, but you 
must know the limitations so you don’t make erroneous, unlikely 

predictions with it.
● Challenges to understand genome duplication: paralogs collapsed, genes 

fragmented, wrong synteny (chimeric scaffolds)
● Gene family expansion and retraction analyses over or underestimated
● Difficulty studying repeats, telomeres, centromeres, chromosome architecture





Mito and chloroplast assembly with Long Reads



Project portals https://portal.darwintreeoflife.org/ 
https://portal.aquaticsymbiosisgenomics.org

Raw data & assembly progress https://tolqc.cog.sanger.ac.uk/ 

Genome Notes https://wellcomeopenresearch.org/gateways/treeoflife 

Ensembl annotation browser https://projects.ensembl.org/darwin-tree-of-life/ 

Interactive genome viewer https://blobtoolkit.genomehubs.org 

Global coordination (GoaT) https://goat.genomehubs.org 
https://goat.genomehubs.org/projects/DTOL
https://goat.genomehubs.org/projects/ASG
https://goat.genomehubs.org/projects/PSYCHE

 Open data release 

https://portal.darwintreeoflife.org/
https://tolqc.cog.sanger.ac.uk/
https://projects.ensembl.org/darwin-tree-of-life/
https://blobtoolkit.genomehubs.org
https://goat.genomehubs.org
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Slides here

https://portal.darwintreeoflife.org/
https://tolqc.cog.sanger.ac.uk/
https://projects.ensembl.org/darwin-tree-of-life/
https://blobtoolkit.genomehubs.org
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Studying further: Biodiversity Genomics Academy



physalia-courses.org   



In December 2025, the Tree 
of Life programme released 

3,571
reference genome 
assemblies to INSDC

Genomes assembled from
● 550.3 Tb PacBio HiFi
● 2108.3 Tb Hi-C
● 80.8 Tb RNA-Seq (3341 

species)



Tree of Life teams - Mark Blaxter
ToL Sample Management, ToL Core Lab, ToL Assembly, GRIT, 
Delivery & Operations, ToL faculty teams

It takes a village…
Team301
All faculty teams

Sanger Core Facilities
SciOps, especially the Long Read Team and R&D

Darwin collaborators
RBGE, Kew, NHM, MBA, Oxford, Cambridge, 
Edinburgh, Earlham, EBI 
& hundreds of engaged naturalists

ASG, VGP, ERGA 
and other collaborators and collectors



Obrigada! Thank you! Grazie!

mu2@sanger.ac.uk 

mailto:mu2@sanger.ac.uk

