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TACIT works by generating open chromatin data from a few species in a tissue related to a phenotype, using the 

sequences underlying open and closed chromatin regions to train a machine learning model for predicting tissue-

specific open chromatin and associating open chromatin predictions across dozens of mammals with the 

phenotype.

TACIT - Tissue-Aware Conservation Inference Toolkit



Model Training and Prediction
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Performance evaluation - Does it Work?

 High Predictive Accuracy

Both models demonstrate strong performance in predicting open chromatin status.



Performance evaluation

 Phylogenetic Signal

The models' predictions reflect evolutionary relationships.



Prediction Across Species

 Predicted Activity Landscape

1. Clustering by Activity Pattern

2. Phylogenetic Ordering of Species



Linking to Phenotypes

These cross-species predictions of enhancer activity 

are then statistically associated with specific 

phenotypes (like brain size or social behavior)



Key Finding - Brain Size-Associated Motor Cortex OCRs

1. 49 motor cortex OCRs, 42 of these 49 OCRs are near genes 

known to be involved in brain development or brain tumor 

growth.

2. OCR in the Sall3 locus with a positive association

3. two distinct OCRs near the SATB1 gene, both showing 

negative associations with brain size residual
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Key Finding - Brain Size-Associated PV+ Interneurons OCRs

1. 15 OCRs in these neurons associated with brain size residual.

2. OCRs located near the Mocs2 gene exhibit a negative association between their predicted open chromatin 

and brain size residual
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Genetic basis of social behavior

Animals that are solitary are those which have minimal 

interaction with other members of their species.

Social animals are those animals that interact highly 

with other animals, usually of their own species 

(conspecifics)

PV+ interneurons regulating social behaviors 

ASD - autism spectrum disorder - 自闭症
SCZ - schizophrenia - 精神分裂症



Genetic basis of social behavior

1.5 Mb human Williams-Beuren Syndrome 

(WBS) deletion locus highlights the locations 

of specific OCRs identified in PV+ 

interneurons (yellow) and motor cortex 

(green)

Williams-Beuren Syndrome (WBS) 



Genetic basis of social behavior

a PV+ interneuron OCR 

located near the genes 

GTF2IRD1 and GTF2I 

shows a marginal 

negative association 

between OCR and solitary 

living across different 

mammal species.

a motor cortex OCR near 

GTF2IRD1 and GTF2I 

demonstrates a more 

statistically significant 

negative association 

between predicted motor 

cortex open chromatin at 

this site and solitary living.

1.5 Mb human Williams-Beuren Syndrome 

(WBS) deletion locus highlights the locations 

of specific OCRs identified in PV+ 

interneurons (yellow) and motor cortex 

(green)

Williams-Beuren Syndrome (WBS) 



Takeaways from TACIT

Core Idea: TACIT leverages machine learning predictions of enhancer 

activity conservation rather than relying solely on nucleotide-level 

sequence conservation. 

1. Advancing the Study of Non-Coding DNA in Evolution by Focus on 

Enhancer Function

2. TACIT approach could be extended to other genomic regions involved 

in gene regulation, such as promoters, and splicing enhancers and 

silencers

 Assumption-Related Limitations

1. Conserved Regulatory Code - Assumes that the regulatory code 

for a specific tissue or cell type is conserved across all species in 

which predictions are made. 

2. Limited to Orthologs

 Experimental Validation:

1. Confirming Enhancer Activity

2. Linking Enhancers to Target Genes

3. Phenotype
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Q&A

Thank you for your attention!


