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Abstract : Advances in technology make it now possible to retrieve the genetic information of thousands of single cancerous
cells. One of the key challenges in single cell analysis of cancerous tissue is to determine the number of different cell types and
their characteristic genes within the sample to better understand the tumors and their reaction to different treatments. For
this analysis to be possible, it is crucial to filter out background noise as it can severely blur the downstream analysis and give
misleading results. In-depth analysis of the state-of-the-art filtering methods for single cell data showed that they do, in some
cases, not separate noisy and normal cells sufficiently. We introduced an algorithm that filters and clusters single cell data
simultaneously without relying on certain genes or thresholds chosen by eye. It detects communities in a Shared Nearest
Neighbor similarity network, which captures the similarities and dissimilarities of the cells by optimizing the modularity and
then identifies and removes vertices with a weak clustering belonging. This strategy is based on the fact that noisy data
instances are very likely to be similar to true cell types but do not match any of these wells. Once the clustering is complete, we
apply a set of evaluation metrics on the cluster level and accept or reject clusters based on the outcome. The performance of
our algorithm was tested on three datasets and led to convincing results. We were able to replicate the results on a Peripheral
Blood Mononuclear Cells dataset. Furthermore, we applied the algorithm to two samples of ovarian cancer from the same
patient before and after chemotherapy. Comparing the standard approach to our algorithm, we found a hidden cell type in the
ovarian postchemotherapy data with interesting marker genes that are potentially relevant for medical research.
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