STRUCTURES UNIVERSITAT

CLUSTER OF HEIDELBERG
EXCELLENCE ZUKUNFT
SEIT 1386

Tea, Coffee, Cake and TDA

Persistent Homology for Detecting the
Topology of Single-Cell Data
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Single-cell RNA-sequencing reco@y\t%e expression values of thousands
of genes in individual cells, making study of cell functionality and
development possible at high resolution. To undérstand the structure of
single-cell data on a global level, topological descriptors, such as the
presence of loops or voids in the data, are useful. For instance, loops
might challenge the assumption of hierarchical cell development or be
indicative of missing data in datasets of fully differentiated cells. The
established co/mput\ation\al tool for|detecting’the topology of point clouds
is persistent homology. However, single-cell data is high-dimensional
and notoriously noisy. We show that in h gh dimensionality traditional
persistent homology becomes very sensitive to noise and fails to detect
the correcttopology. The same holds true fo\rexisting refinements of
persistent homology. As a remedy, we find that specﬁl\distances, such
as diffusion distance and effective resistance, allow p‘ersié\tent homology
to detect the correct topology e eh'i‘n'the resence of high-dimensional
noise. In particular, persisten hoFTSIchT/ ith épectralﬁdistances can
robustly detect the co rectTtBE’oI f\g\ingleicell data.
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After the talk, we invite everyone to stay for
discussions as well as for tea, coffee and cake.



