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Advancing artificial intelligence research at the Medical University of Vienna

The Institute of Artificial Intelligence at the Center for Medical Data Science

@ Founded as “Institute for Medical Cybernetics” in 1977 (Prof. Dr. Robertlrappl)

@ Goal: Contribute ML/Al research, expertise, collaboration to MedUni/AKH & beyond

@ Three established research groups at the Al Institute:

Christoph Bock: “Machine learning in biomedicine”
Georg Dorffner: “Machine learning for signal processing”
Matthias Samwald: “Trustworthy Artificial Intelligence”

@ Three additional research groups joining this year:

Adam Gosztolai: “Dynamics of Neural Systems” (started in April)
Hrvoje Bogunovic: “Medical Image Computing” (started June)
David Fischer: “Deep Learning Methods & Applications” (starting in December)
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Our vision: Programming immune cells for biological discovery and therapeutic applications
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CellWhisperer: Interactive chat-like analysis of single-cell gene expression data

IC] celixgene dataset @ 1:0cells = 2: 0 cells ¢ & = 4 o c Geneswv
:$* CellWhisperer Q
Create new category Gene Sets +

anatomical_information > &

Describe the selected cells.
cell_ontology class » é

The selected cells are epithelial cells from the proximal

Gustor fabal > ¢ tubule of the kidney, specifically from the cortex region.
compartment > é

| thought that the cortex region is in the brain?
donor > &
free annotation > & No, the cortex region in the kidney is the outer layer of

N the kidney, where the glomeruli are located.
b4 gender > &
fitiar > N Okay, understood. Can you tell me more about these cells?
SR APp— These cells are epithelial cells from the proximal tubule,
v ’ which is the first part of the tubule in the kidney's filtration
method > system. They play a crucial role in reabsorbing water,
electrolytes, glucose, and amino acids from the filtrate.

organ_tissue >

Which genes are particularly active in the selected cells?

é The most strongly expressed genes in the selected cells

include CRYAB, C11orf54, PDZK1IP1, FXYD2,

MTND1P23, PEBP1, GPX3, LDHB, ATP5MC3, ALDOB,

COX7B, DAB2, MT-CO3, CHCHD10, AK4, CXCL14,

TXN, ATP5MD, CRYL1, PRDX1, PCK1, IL32, CMBL,

BBOX1, MT1G, GLYAT, ASS1, C120rf75, SLC25A5, =

5e+6 :8+JM! 2e+7 2e+7 & umap: 8290 out of 483152 cells Describe the selected pseudocell (mean of n=8290)
n_counts_UMIs v o :

All saved
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https://cellwhisperer.bocklab.org/

Under the hood: Joint embedding of transcriptomes and text for single-cell data analysis

o X
Dataset 1m human transcriptome-text pairs

Generating sample descriptions
P > - RN
hY
e T
“tissue: liver” v

“condition: cirrhosis” “Liver tissue sample
“sex: female” froma57 yearold ~ T T

“age: 57" female with cirrhosis”
[ [
| I

£ %
el Gene counts (~30k genes)
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Generating conversations

Q

@;cribe this sample’) - A

Q “A liver sample with signs of cirrhcil@

@V&h genes/pathways are active?")—- - ’A —————— T " -7
“ _ ~ 2. mlnlmlze/{

( The most active genes are ..., ..." =

100k training conversations

Training ‘ Inference

pedding space (>
em l ( 0480’

Application

Free-text cell labelling
text—cell (Fig. 2)

_ - Prompt: “immune cells”

term-matching
via embedding
similarity

% : 5 User -provided transcriptome data

(e.g. single-cell RNA-seq)

Chat about cell samples
p cell-text (Fig. 3)
“Describe Q

this selection

of cells from my
experiment”

“This looks like a sample of a A
kidney tissue origin from a patient
with kidney failure showing signs of
scleroderma involvement”

% \
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Schaefer, Peneder et al. (2024) ICLR MLGenX workshop & manuscript in preparation
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