
 

Allen Cell Explorer: data portal provides an
unprecedented view into human stem cells
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Allen Institute researchers have found astonishing variability of the intracellular
organization inside human stem cells -- even among cells that are clones of one
another. Here is a sample of 100 cells from the Allen Cell Explorer showcasing
that variability. Each structure is color labeled: magenta -- DNA, cyan -- cell
membrane. Credit: Allen Institute for Cell Science

The Allen Institute for Cell Science today announces the launch of the
Allen Cell Explorer: a one-of-a-kind portal and dynamic digital window
into the human cell. The website combines large-scale 3D imaging data,
the first application of deep learning to create predictive models of cell
organization, gene edited human stem cell lines and a growing suite of
powerful tools. The Allen Cell Explorer will be the platform for these
and future publicly available resources created and shared by the Allen
Institute for Cell Science.

"Cells are incredibly complex, with thousands of moving and interacting
parts that work together to drive and regulate both cell architecture and
behavior," says Rick Horwitz, Ph.D., Executive Director of the Allen
Institute for Cell Science. "We are beyond excited to launch the Allen
Cell Explorer website and to share our cells, incredible image data, 
predictive models and more with the global scientific community."

"The Allen Cell Explorer gives an extraordinary view into the
organization of human cells" says Allan Jones, Ph.D., President and
CEO of the Allen Institute. "The first installment of these freely
available tools from the Allen Institute for Cell Science follows in our
legacy, started with the Allen Institute for Brain Science and the Allen
Brain Atlas, of creating and sharing powerful open science tools that fuel
innovation around the world."

The Integrated Cell Model, a featured component of the Allen Cell
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Explorer launch, is the first model to apply deep learning techniques to
predict the organization of human stem cells. To create the model,
researchers trained a computational tool on thousands of high quality
images of human stem cells to learn how their components are
organized. The website currently showcases comparisons between the
Integrated Cell Model's predictions of cellular organization and actual
image data, demonstrating the impressive accuracy of the model's
predictions. Future iterations of the model will also allow users to
generate and explore these virtual cells in three dimensions.

"This is the first time researchers have used deep learning to try and
understand the elusive question of how actual cells are organized," says
Horwitz. "The cartoons we rely on in textbooks, which are based on an
artist's interpretation of data from a relatively small number of cells, will
eventually be replaced by data driven models of this kind from very
large numbers of cells."

An additional tool on the portal, the 3D Cell Viewer, provides online
access to the largest publicly available collection of human stem cells
visualized in three dimensions. Users can view and manipulate thousands
of gene edited cells and explore the astonishing variability of their
intracellular organization—even among cells that are clones of one
another—directly in a web browser, or by downloading data to their
desktop.

The Allen Cell Explorer also includes access to state-of-the-art biological
tools. The Cell Catalog contains detailed information and quality control
measures on the Allen Institute's gene edited human stem cell lines,
which are available to the community as part of the Allen Cell Collection
at the Coriell Cell Repository. To open the door for even more
researchers to harness the power of gene editing, the plasmids used to
create the lines and instructions on how to use them are available through
Addgene.
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"One of the things that excites me most about the launch of the Allen
Cell Explorer is how it uses cells that are far more relevant to human
biology than the cultured cells that have been used by necessity for much
of modern biomedical research," says Anne E. Carpenter, Ph.D.,
Director of the Imaging Platform at the Broad Institute of Harvard and
MIT.

"Taken as a whole, this publicly available portal will enable researchers
to ask important new questions about the variability of cells, and how
they change as they grow, differentiate and respond to drugs," says
Horwitz. "Working as a community, we can apply and expand on these
tools to make leaps forward in the field of cell biology and have great
impact on our study of human health and disease."

  More information: cellscience.alleninstitute.org/
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