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The focus of the Pinello laboratory is to use innovative computational
approaches and cutting-edge experimental assays, such as genome editing and
single cell sequencing, to systematically analyze sources of genetic and epigenetic
variation and gene expression variability that underlie human traits and diseases.
The lab uses machine learning, data mining and high performance computing
technologies, for instance parallel computing and cloud-oriented architectures,
to solve computationally challenging and Big Data problems associated with
next generation sequencing data analysis. Our mission is to use computational
strategies to further our understanding of disease etiology and to provide a
foundation for the development of new drugs and novel targeted treatments.
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to analyze and extract biological insights
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STREAM on transcriptomic data from the mouse hematopoietic system. A) Dimensionality
reduction, reconstructed hierarchical structure composed of curves approximating the inferred
trajectories. Single cells are represented as circles and colored according to the FACS sorting
labels. B) Flat tree representation at single cell resolution; branches are represented as straight
lines, (cells are represented as in A). The length of the branches and the distances between cells
and assigned branches are proportional to the original representation in the 3D space. C) Rainbow
plot: intuitive visualization to show cell type distribution and density along different branches. D)
Single cell resolution expression pattern of GATA1, each circle is red ﬁlled proportionally to the
relative expression of GATA1 in the whole population. E) Relative expression of GATA1 in each
branch using the representation in C.
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called STREAM to model the variability of
gene expression at single cell resolution, and
to reconstruct developmental trajectories
(see illustrative image) using data from
single cell assays such as scRNA-seq,
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