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Like astronomers who have only ever known a star by its light, biologists 
studying individual cells face a fundamental observational constraint – they 
cannot directly witness a cell’s decisions, only interpret its signals. Single-cell 
RNA sequencing provides researchers with a snapshot of individual cells from 
which they can infer what the cell is, what it is doing, and what it might do next. 
This research focuses on the preprocessing that occurs before analysis begins. 
Current standards flag cells as noise to be filtered out if they fall outside any 
single quality control threshold. From a data quality standpoint, this is sound 
practice. However, the thresholds are often defined using the same set of assump
tions that are being analyzed, introducing causal ambiguity. To investigate this 
further, I performed my own analysis on the discarded noise data from a high-
impact 2021 paper (Pal et al., 2021). Using their provided supplementary data, 
I separated the samples into cells that would be discarded (noise) or analyzed 
(real). I identified 3 potential biological signals (PBS) when analyzing the latent 
space of the noise. Using these signals, I then built a decision tree classifier 
on the noise cells. The classifier has a high sensitivity to ER+ tumors (91.6%) 
with a moderate overall accuracy (85.4%). This research provides preliminary 
evidence that there are signals in what is discarded. Investigating these cells 
more carefully may matter most in cancers where heterogeneity is highest and 
treatment resistance is hardest to explain, such as breast cancer.
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