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Cross species comparison

Image Ref. Le+: h.ps://phys.org/news/2024-05-chimps-shown-tool-skills-adults.html  
Image Ref. Middle: h.ps://www.nbcnews.com/id/wbna9535875  
Image Ref. Right: h.ps://stock.adobe.com/nl/images/a-man-chopping-wood-in-the-forest/115368859 

https://phys.org/news/2024-05-chimps-shown-tool-skills-adults.html
https://www.nbcnews.com/id/wbna9535875
https://stock.adobe.com/nl/images/a-man-chopping-wood-in-the-forest/115368859
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Cross species comparison

Image Ref.: h.ps://vocal.media/01/the-evoluLon-of-human-language-from-grunts-to-global-
communicaLon 

https://vocal.media/01/the-evolution-of-human-language-from-grunts-to-global-communication
https://vocal.media/01/the-evolution-of-human-language-from-grunts-to-global-communication
https://vocal.media/01/the-evolution-of-human-language-from-grunts-to-global-communication


Brain Complexity Across Species

Image Ref.: h.p://www.wiringthebrain.com/2020/08/are-bigger-bits-of-brains-be.er.html 

http://www.wiringthebrain.com/2020/08/are-bigger-bits-of-brains-better.html


Transcriptomic data
• Information about the RNA 

molecules
•Which genes are expressed

Cells

Genes

RNA SequencingBrain tissue

Cell by gene matrix

Gene’s 
expression 
of cell

Image Ref.: h.ps://www.nature.com/arLcles/s41386-019-0484-7 

https://www.nature.com/articles/s41386-019-0484-7
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Motor control: specialized brain region

Image Ref.: h.ps://www.flintrehab.com/primary-motor-cortex-damage/ 

https://www.flintrehab.com/primary-motor-cortex-damage/


• Domain Abstraction
• Develop Cytosplore EvoViewer
• Expert evaluation

Contributions



• Participatory design approach
• Bi-weekly online meeting with experts
• Iterative development

Domain abstraction setup



• How do cell type abundances vary across species?

• Which genes are potential marker genes for a cell type and how 
do they vary between species?

• To what extent are marker genes related to subtrees of the 
phylogenetic tree or other prior evolutionary knowledge?

Domain questions
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Task: Lookup cell types

Lookup cell types at different levels of the taxonomy
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Task: Compare cell abundance

Compare cell 
abundance of 
a cell type 
between 
species
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Task: Compare cell abundance
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Task: Identify marker genes

Identify genes 
with high 
differential 
expression for 
a specific cell 
type (marker 
genes) in one 
or more 
species



Task: Identify marker genes

Identify genes 
with high 
differential 
expression for 
a specific cell 
type (marker 
genes) in one 
or more 
species

Genes are ranked across species 
based on high differential expression



Task: Explore markers across species

for marker 
genes, 
explore the 
relevance of 
these genes 
for the same 
cell type in 
other 
species

High

Low

Gene expression

All cells of selected species are shown 
colored by expression of selected gene



Task: Explore markers across species

for marker 
genes, 
explore the 
relevance of 
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for the same 
cell type in 
other 
species

High

Low
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Cells of the selected cell type has high 
expression



Task: Compare prior knowledge

Compare species 
according to prior 
knowledge, such as 
traits or phylogeny 
according to differences 
in marker gene 
properties
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• Exercises based on research questions
• Likert scale usability responses
• Open ended feedback

User study



User study setup

• 3 expert participants
• Participants not familiar with the software and design
• Online one hour sessions



User study results
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User study results

Open Feedback:  
“Embedding view provides 
clear insights. P-values and 
fold changes can be added 
for deeper analysis.”

Open Feedback:  
“Side-by-side absolute and 
relative abundances 
enable unbiased cross-
species comparisons.”

Open Feedback: “Phylogenetic 
tree offers valuable information. 
Differential expression can be 
added for more comprehensive 
analysis.”
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Conclusion
•Compare multi-species single-cell data

•Find conserved cell types & genes

•Developed with expert collaboration



•Compare multi-species single-cell data

•Find conserved cell types & genes

•Developed with expert collaboration

•Future:  
Reverse confirmation workflow

Conclusion

Current:
Cell types → Genes → Species

Future: 
Species → Genes → Cell types



Cytosplore EvoViewer

Installer:

Code: 


