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June 24, 2020

RE: Evaluation of 3D Morphologic Project.

| have been asked to review this program as an independent scientist and the following
assessment is based on the project summary report provided to me.
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Overall Summary:

The goal of the project was to investigate the physical parameters involved in 3D structures
arising in development. The project combined both mathematical and experimental
approaches, and paved a way to initiate a new project in biology to understand the
contribution of tissue folding and rotational force to form 3D organ structures. The topic is
timely and the overall project achievements in terms of publication have been outstanding.

Accomplishments:

Major new discoveries in sciences take pl'ace at the interface of two disciplines. Only
selected visionaries will have such insights, and will lead a group of scientists to a new
mission. This project addresses the physical parameters associated with 3D
morphogenesis by combining quantitative biology and mathematical modeling. Addressing
the issue of morphogenesis at 3D is an order of magnitude more difficult than dealing with
2D morphogenesis. In order to meet the goal, access to technologies to capture and
analyze the images of developing tissues and organs at single cell resolution is needed.
Furthermore, the project team should include dieverse talents in quantitative biology,
mathematics and computational biology to push the project forward. An additional challenge
is the area of project focus. If the program is too broad, it loses the impact to be insightful.
If the project is too narrowly defined, it may lose the usefulness. The project team had made
a conscientious decision to focus on two projects that related, but deal with distinct issues
associated with 3D morphogenesis. These are the folding patters and the role of rotational
forces to create 3D structures.

The project was met with great success as revealed by the list of publications and the
insightful analyses. Publications by team members are high in both quality and quantiuty.
Impressive aspects of many of the published work are the resolution and thoroughness of
analyses, often including temporal data to follow morphological changes. Combined use of
in vivo animal model together with an in vifro explant culture system has proven to be
useful. While the project had significant impact, a weakness was noted. The project had a
component to support many research projects related to 3D morphogenesis. While this
reviewer admires the effort, the underlying themes of these projects may have been overly
broad. This is apparent, as many of these projects were not incorporated into the part of the
major themes of the project. It is yet to be seen whether the effort has implanted enough
seeds to foster these other projects.

Lastly, this project has been very successful in mentoring young generation scientists and
providing the opportunities for the broader community of both theoretical and wet bench
scientists to consider the projects that were previously difficult to entertain due to the lack of
access to new technologies or finding collaborative projects. | believe that this project made
important impacts in the field of morphogenesis at system level analysis, and the
accomplishment is impressive.

In sum, this has been a hugely successful project in terms of productivity and | look forward
to seeing the future success of an equally challenging project.

Sincerely,

e g Y —

Ken W.Y. Cho, Ph.D.
Professor
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