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What about Phylogenetics?
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Classification models are a dead end!



Can we have an input-output model?
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Just learning tree representations, not 
inferring new trees



Xudong 
Tang

Generative Model for Phylogenetics

One-shot model

Internal nodes do not have data 
and thus, there is no learning 

from neighbors

Sequential model
Break down a tree reconstruction problem into a 

series of decision making problems

Molecule Generation Model

(Li et al, 2018)



Xudong 
Tang

Generative Model for Phylogenetics

One-shot model

Internal nodes do not have data 
and thus, there is no learning 

from neighbors

Sequential model
Break down a tree reconstruction problem into a 

series of decision making problems

Very hard to tune!

Molecule Generation Model

(Li et al, 2018)



Xudong 
Tang

Generative Model for Phylogenetics

One-shot model

Internal nodes do not have data 
and thus, there is no learning 

from neighbors

Sequential model

Very hard to tune!



Xudong 
Tang

Generative Model for Phylogenetics

One-shot model

Internal nodes do not have data 
and thus, there is no learning 

from neighbors

Sequential model

Very hard to tune!

Upcoming pre-print: Negative results 
on phylogenetics deep learning
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If it’s not broken 🤔
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Phylogenetic tree encoded in latent space
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Multivariate Trait Evolution Models
Ancestral

Multi-omics
Network

Ancestral reconstruction

Ancestral 
sequence

Main advantage: No assumption of site independence

Main challenges: Low VAE reconstruction accuracy for 

experimental validation Paul 
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Gorstein et al, 2025, upcoming pre-print

Not phylogenetically 
informed latent 

distribution
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estimation or VAE 
reconstruction?
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