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Abstract: Unsupervised clustering of single-cell RNA sequencing data is essential in disclosing the
biological information to identify the complex cellular states and tissue composition. In this work,
we have tried to develop a novel method based on agglomerative clustering that combines principal
component analysis (PCA) with fuzzy c-means clustering (FCM) to generate a cell state hierarchy.
The data is transformed using the PCA, and the initial clusters of the FCM are associated with the
number of principal component variations. The FCM provides fewer clusters and combines in an
agglomerative way to distinguish cell states. The present approach is validated on the single-cell
RNA-Seq dataset with 300 cells whose transcriptional measurements are driven across 8,686 distinct
genes [1]. This dataset is obtained from 11 different cell types, i.e., K562 — myeloid (chronic
leukemia), HL60 — myeloid (acute leukemia), CRL-2339 — lymphoblastoid; iPS — pluripotent; CRL-
2338 — epithelial, BJ — fibroblast (from human foreskin), Kera — foreskin keratinocyte; NPC — neural
progenitor cells, GW(16, 21, 21+3) — gestational week (16,21, 21+3 weeks), fetal cortex [2]. These
cell types can also be classified into four different disparate tissues: blood, skin, stem, and neural
tissues. We are describing these problems as the cell-level and tissue-level classifications and using
the levels as actual classes in our performance measurement; i.e., we have focused on data partitions
with K=11 (cell-level) and K=4 (tissue-level) clusters. The present approach is also compared with

pcaReduce [2] and Hierarchical clustering [3] regarding performance assessment.
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