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The Department of Developmental Biology and the Developmental, Regenerative and
Stem Cell Biology graduate program partnered to host the Inaugural Joint Retreat

Article contributed by Dr. Kerry Kornfeld

Retreats play a unique role in the
life of academic units such as
Departments and graduate
programs by combining scientific
updates with social activities to
foster community and
collaboration. To maximize these
benefits, the Department of
Developmental Biology worked
with the Division of Biology and
Biomedical Sciences’
Developmental, Regenerative and
Stem Cell Biology (DRSCB)
graduate program to put on the first
Joint Retreat April 11-12, 2019.
Held at Cedar Creek, a conference
center in New Haven, Missouri,
the retreat brought together
laboratories in the Department,
students in the program, and
laboratories that are affiliated with
the program. Thursday included
three sessions of 15-minute talks
during the day and a poster session
in the evening. Friday included two
more sessions of 15-minute talks
before wrapping up in the
afternoon. The retreat also
included a postdoc hour, free time
and a party Thursday night in the
saloon. Labs in the Department
that presented talks included Lila
Solnica-Krezel, Andrew Yoo,
Samantha Morris, Jeanne
Nerbonne, David Ornitz, Aaron
DiAntonio, Stacey Rentschler, Bo
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Zhang, Kerry Kornfeld, Aaron
Johnson, Kris Kroll, Zach Pincus,
Helen McNeill, and Mayssa
Mokalled. Affiliated labs that are
training students in the DRSCB
program and presented talks
included Jason Mills, Jeffrey
Millman, Chuck Kaufman, Valeria
Cavalli, Heather True and Harrison
Gable. The evening poster session
featured additional work from the
labs of Indira Mysorekar, Lavinia
Sheets, Blair Madison, and
Christina Gurnett. These
presentations highlight the diversity
of developmental biology studies at
Washington University, including a
menagerie of model organisms
(worms, flies, fish, mice, etc.) and
experiments addressing a wide
range of questions regarding animal
development, repair after injury,
and new approaches to cellular

reprogramming. Retreats require
support, which was generously
provided by the Department, the
DRSCB program, the Center of
Regenerative Medicine, and the
Training Program in Cellular and
Molecular Biology. Future retreats
are being planned for fall meetings
- the shift to the fall is intended to
maximize opportunities to expose
first year graduate students to the
Developmental Biology
community. Once Covid-19 is
under control, and virtual
meetings are no longer mandated,
the retreat will move to a new
venue, Pere Marquette Lodge &
Conference Center in Grafton, IL,
but it will retain the collaboration
between the Department and
DRSCB program that made the
first retreat a success.

The Department hosted an image contest with winners announced at the
inaugural retreat. This picture, submitted by Zuzana Kocsisova (Kornfeld lab)
entitled “The rapidly aging germline in C.elegans”, was just one of the winners.
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Submission from Bisiayo Fashemi (Mysorekar
lab) entitled “IFRD1 KO bladder epithelia
after high dose tamoxifen injury”

Dear Alumni and Friends of the Department of
Developmental Biology at Washington University School

of Medicine in St. Louis,

I am delighted to share with you the 2019-2020 Department
of Developmental Biology newsletter highlighting the
recent developments and happenings. I hope that you and
your families are healthy and well despite the many
challenges that we have faced and continue to face.

Wislawa Szymborska, the Polish 1996 Nobel Laureate in
Literature, wrote in one of her poems “ Tyle wiemy o sobie na
ile nas sprawdzono,” or “ We know ourselves only as far as we’ve

Message from the Chair

been tested.” The year 2020 and the COVID-19 pandemic tested us as individuals, families,
laboratories, departments, schools, countries and as a civilization. 2020 was relentless as we
cancelled our travels, reduced our time in laboratories, saw furloughs, lost jobs, and closed
businesses and schools, which left families struggling to balance caring for children and their
virtual learning at home with professional responsibilities. During 2020, the racial injustice
and deep political division in this country were also fully exposed. Too many of us lost
family members or friends and too many of us could not travel and join our families in these
times of grief.

And yet history tells us that when faced with such grand challenges, individuals and
communities can emerge stronger, and such challenges can also trigger or accelerate positive
changes. To draw from my own experience, I recall the year 1980, when I became an
undergraduate student at Warsaw University in my native Poland, behind the Iron Curtain.
At this moment in time the Solidarity social movement spread like wildfire across the
country, with millions of people joining and challenging the communist regime. When
Poland’s communist government resisted reforms, workers went on strike and students
occupied several universities. Solidarity’s progress was abruptly halted on December 13™
1981, when martial law was imposed, Solidarity leaders were jailed, and universities and
schools were locked down for months. We could not return to universities until the next
spring and did so with big gaps in our academic progress. It took another two years before
martial law was lifted, and another several years before socialism in Poland collapsed in
1989, followed by the tearing down of the Berlin wall, collapse of socialism in many other
Eastern European countries, and perestroika in the Soviet Union. From the perspective of
time and my scientific trajectory, this big interruption of my studies did not matter. Indeed,
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Mission Statement

For more than a century, the
Department of Developmental Biology
has led basic science research that has
been a part of the foundation for one of
the leading medical schools in the
country. Our organizational missions
are to conduct innovative research that
addresses the key developmental
biological questions of our era, make
discoveries that advance therapies, and
to educate leaders among the
physicians, scientists and physician-
scientists of the future.
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it is possible that I still know organic chemistry and biochemistry relatively well because these were the books that I had with me
during the occupational student strike at Warsaw University!

The late John Lewis would likely call Solidarity and student unrest “good trouble, a necessary trouble”. It took time, personal
sacrifices and setbacks, but the 1981 martial law was the beginning of the end to the socialist system in Poland and Eastern Europe.
In this country it has taken too much time and too much sacrifice and human tragedy, but I am hopeful that the tragic events,
including the killings of George Floyd, Breonna Taylor and too many other African Americans last year, mark the beginning of the
end of racial injustice and systemic racism in this country. At WashU, we begin this work with a look in the mirror, at the history of
our school and the city. Even with the pandemic still raging, I feel there is commitment and a feeling of urgency from the top WashU
leaders, faculty, trainees and staff. This commitment and urgency make me look into the future with hope.

I am proud and inspired by how we as a Department, School of Medicine and WashU have been facing the COVID-19 pandemic
and other headwinds. I observed with admiration and gratitude how our WashU clinical faculty along with the BJC healthcare
workers cared for COVID patients, scaled down surgeries and elective procedures to free hospital space and personnel, accelerated
telemedicine, scaled up surgeries and elective procedures in spring and summer, and again needed to adapt to record numbers of
COVID patients after the winter holiday season, while gearing up to administer COVID vaccines. I am also proud of how we
prepared our research community and established guidelines for the initial reduction to minimize interactions and exposure and then
to reactivate our research programs in a safe manner. Our faculty, students, postdoctoral fellows and research staff have been truly
remarkable, working in shifts, often during early or late hours, and then returning home to take care of their children and their virtual
or hybrid schooling. I have seen a lot of collaboration, communication and creativity while following the guidelines of daily
screening and social distancing. When our time in the labs was limited, lab members would shorten their hours on campus to make
sure that PhD students close to graduation could advance their experiments. And we have done this without any significant spread of
COVID in our research community! Developmental Biology Faculty contributed to this effort, but Greg Grant and John Russell
have been playing a key role in reviewing detailed laboratory plans. We are also grateful to Zak Kupchinsky, the Zebrafish Facility
staff and all who took care of animals and critical resources during the period of minimal research efforts. Our dedicated
Administrative and IT personnel worked tirelessly and largely remotely to keep us connected, and to ensure smooth operations,
notwithstanding the roller coaster of the compensation and budget plans.

Despite these great challenges, it is remarkable how much we were able to accomplish together in this period. Early in 2020, the
Department of Developmental Biology enjoyed visiting with a group of excellent young developmental biologists and recruited Tony
Tsai, MD/PhD, who has just arrived with his family in St. Louis and is establishing his laboratory. Tony is applying a combination
of mathematical and experimental approaches to study morphogenesis in zebrafish. His postdoctoral work in Sean Megason’s lab at
Harvard uncovered a cell adhesion code that controls neuroectoderm morphogenesis during spinal cord formation. Our faculty
members have been recognized by numerous awards: Thor Theunissen was awarded a prestigious New Innovator DP2 grant from
NIH, as well as grants from the Shipley and Mallinckrodt Foundations to advance his innovative work on naive human embryonic
stem cells and their developmental potential; Mayssa Mokalled has been selected as the 2020 recipient of the H.-W. Mossman Award
in Developmental Biology, recognizing her pioneering work on the molecular mechanisms of spinal cord regeneration in zebrafish.
Sam Morris continues to be on a roll, becoming a 2020 Sloan Research Fellow in Computational and Evolutionary Molecular
Biology, a 2020 Allen Distinguished Investigator, a 2020 WUSM Distinguished Investigator and recently a 2020 New York Stem
Cell Foundation Investigator, highlighting Sam’s inventive approaches to assessing and manipulating cell fates in vitro and in vivo.
Shin Imai has been selected as the 2020 International Okamoto Awardee by the Japan Research Foundation for Healthy Aging.
Aaron DiAntonio received a Javits Award from the National Institute of Neurological Disorders and Stroke for his work on the
mechanisms of neuronal degeneration. Highlighting the therapeutic potential of the collaborative work of Aaron and Jeff Milbrandt,
Head of the Department of Genetics, on the SARM protein over the last decade, the startup biotech they co-founded, Disarm
Therapeutics, was purchased by pharmaceutical giant Eli Lilly and Company. This important advance can speed the development of
SARM-based therapeutics for multiple degenerative diseases. Stacey Rentschler, a physician scientist in the Department of Medicine,
whose lab is embedded in our department, has been promoted to the rank of Associate Professor and was granted tenure. David
Ornitz and Aaron DiAntonio were elected as 2019 and 2020 AAAS Fellows, respectively. In the Center of Regenerative Medicine,
we are excited about launching the Rita Levi Montalcini Postdoctoral Fellowship, made possible by an anonymous and generous
philanthropist. Excitingly, under the leadership of Farsh Guilak and Angela Bowman, the CRM has been awarded a Postdoctoral
Training Grant in Regenerative Medicine from NIH. I welcome you to browse the following pages to learn more about the scientific
advances and successes of our faculty and trainees.

There are reasons to look with cautious optimism towards 2021. At the time of this writing, a large proportion of BJC HealthCare
and School of Medicine employees and trainees have obtained at least one dose of a COVID-19 vaccine and the community
vaccination efforts are ramping up. We are also encouraged by the declarations from the current administration to make science a
central theme during their tenure in Washington. In the Department, we are excited about the ongoing expansion of our Zebrafish
Facility, continued acceleration of our research and training programs, launching this year a post-baccalaureate program in
Developmental Biology and Regenerative Medicine, and anticipating more in person interactions.

With best wishes from the Department of Developmental Biology for 2021 and hopes to see many of you at various conferences
either virtually or in person!

WASHINGTON UNIVERSITY SCHOOL OF 3
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Stacey Rentschler Promoted

—

The Rentschler Lab
Front Row: Stacey Rentschler, Kate Lipovsky, Stephanie Hicks, Uri Goldsztejn, and Kentaro Takahashi

Back Row: Rich Li, Brittany Brumback, Jesus Jiminez, and David Zhang

Article contributed by Dr. Jeanne Nerbonne

Stacey Rentschler, MD, PhD, is a physician scientist in the Department of Medicine, Cardiovascular
Division, whose laboratory is located in the Department of Developmental Biology. Since joining
Washington University in the Fall of 2012, Dr. Rentschler has developed an innovative research program
focused on addressing important unanswered questions about the molecular mechanisms that regulate
developmental programming of the electrophysiologically distinct cell types expressed in the mammalian
heart, and developing novel translational approaches to treat life-threatening cardiac rhythm disorders. She
and her colleagues demonstrated that a genetic interaction between the Notch and Wnt signaling pathways
is critical in the development of the atrioventricular junction in the murine heart and that Wnt and Notch
function in the transcriptional co-regulation of several cardiac ion channel genes, including Scn5a, which
encodes the pore-forming alpha subunit, Nav1.5, of the main voltage-gated myocardial sodium channel. In
addition to defining the functional importance of the interactions between Wnt and Notch signaling, they
went on to demonstrate that Notch independently regulates the expression of myocardial voltage-gated
potassium channel pore forming and accessory subunits. These studies, and subsequent work focused on
dissecting Wnt signaling in the ventricles, have revealed marked regional differences in the transcriptional
and epigenetic mechanisms contributing to shaping the electrophysiological signatures of myocytes in
mammalian left and right ventricles. In addition to these mechanistic studies, Dr. Rentschler has been using
novel translational approaches, using human heart tissues, in efforts focused on developing new strategies to
treat cardiac rhythm disorders. In recognition of the important advances and contributions her laboratory
has made, Dr. Rentschler was promoted to Associate Professor with Tenure in 2019.
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Recent Faculty Grants

Zachary Pincus, Ph.D., received a five-year RO1 grant
from the National Institute on Aging for his project

entitled “ Discover determinants of individual lifespan and
health”.

David Ornitz, M.D., Ph.D., received a two-year R21
from National Institute of Child Health & Human
Development for his project entitled "Signaling
mechanisms and mouse models for insulin-mediated pseudo
acromegaly".

Andrew Yoo, Ph.D, received a WU-Centene
Personalized Medicine Initiative award as part of the
Alzheimer’s Disease Program.

Douglas Covey, Ph.D., (Co-PI) and Alex Evers,
M.D. (PI), received a four-year RO1 for his
project entitled “Molecular sites of neurosteroid
binding”.

Shin-ichiro Imai, M.D., Ph.D., received a five-year R01
grant from the NIH for his project entitled “eNAMPT-
mediated adipo-hypothalamic communication for NAD+
production and aging”.

Jeanne Nerbonne, Ph.D., received a four-year NIH R0O1
award entitled “Molecular determinants of regional differences
in human ventricular repolarization and remodeling”.

Mayssa Mokalled, Ph.D., received a McDonnell Center
for Cellular and Molecular Neurobiology award for her
project entitled “Mechanisms of adult neurogenesis during
spinal cord regeneration in zebrafish” .

Kristen Kroll, Ph.D., received a one-year grant award
from the Undiagnosed Diseases Network (UDN)
through Harvard University for her project entitled
“Using human pluripotent stem cell models to evaluate
pathogenicity and define disease mechanisms for ZNF292
variant found in UDN 373964

Submission to the image contest from Allen Yen (Dougherty lab)
entitled “Injection of AAV9-PHP.B-GFP transduces neurons and
astrocytes in the developing mouse cortex and hippocampus”

Kristen Kroll, Ph.D., received funding from the M-
CM Network Foundation for her project entitled “4
Human iPSC-derived Neuronal Cell Model of PIK3CA-
related Overgrowth Spectrum Disorders”.

Kiristen Kroll, Ph.D., received funding from the Jakob
Gene Fund for her project entitled “ Patient-derived stem
cell models of MY T1L mutation-linked neurodevelopmental
disorders”.

Thorold Theunissen, Ph.D.; Kristen Kroll, Ph.D.;
Lilianna Solnica-Krezel, Ph.D., received a Multi-PI
grant (Prime PI: Theunissen) for a three-year award
from the Children’s Discovery Institute for their project
entitled “Establishing novel stem cell platforms to model
developmental disorders in children”.,

Thorold Theunissen, Ph.D., received a joint award
with Dr. Joseph Corbo for a one-year award from the
McDonnell Center for Cellular and Molecular
Neurobiology for their project entitled “ Evaluating the
differential potential of naive human pluripotent stem cells and
their suitability for testing a re-programming-based therapy for
blindness”.

Aaron DiAntonio M.D., Ph.D., received a joint
award with Dr. Jeffrey Milbrandt for a five-year
competing renewal award from the National Institute of
Neurological Disorders and Stroke for their project
entitled “Dissection of SARM 1-Induced Axon Degeneration
and Cell Death”.

Thorold Theunissen, Ph.D., received a five-year New
Innovator Award from the National Institute of
General Medical Sciences for his project entitled
“Resolving epigenetic instability during pluripotent state
transitions: a roadmap for exploiting the biomedical potential
of dynamic human stem cell states”.

Samantha Morris, Ph.D., received a three-year Allen
Distinguished Investigators Award through the Paul G.
Allen Frontiers Group for her project entitled “Reading
and writing cell histories: New genomic technologies to unlock
cell programming”.

David M. Ornitz, M.D., Ph.D., and Dr. Robert
Gereau received a two-year grant award from the Hope
Center for Neurological Disorders for their project
entitled “ Determining the pathogenic role of FGFR3
autoantibodies in small fiber neuropathy” .
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Recent Faculty Grants (continued)

Kristen Kroll, Ph.D., received an administrative
supplement through the Washington University
Intellectual and Developmental Disabilities Research
Center for her project entitled “Down Syndrome iPSC
models”.

Tracey Hermanstyne, Ph.D., received a two-year
McDonnell Center for Systems Neuroscience award
for her project entitled “Are daily rhythms in firing
activity in SCN neurons required in regulating circadian
rhythms?”

Stacey Rentschler, M.D., Ph.D., received a three-
year UH3 multi PI (George and Curiel) award from
the NIH for their project entitled “A 3D in vitro disease
model of atrial conduction”.

Thorold Theunissen, Ph.D., received a three-year
New Investigators grant from the Edward
Mallinckrodt, Jr. Foundation for his project entitled
“Generation of synthetic embryo models from human stem
cells”,

Mayssa Mokalled, Ph.D., received a five-year grant
award from the National Institute of Neurological
Disorders and Stroke for her project entitled
“Mechanisms of glial bridging and neurogenesis during
spinal cord regeneration in zebrafish”.

Stacey Rentschler, M.D., Ph.D., received a
one- year Cancer Biology Seed Award entitled
“Targeted radiation effects on cardiac tissue”.

Samantha Morris, Ph.D., received a three-year
Children’s Discovery Institute award for her project
entitled “Deconstructing the etiology of Hirschsprung
Disease via single-nucleus and spatial transcriptomics”.

Submission to the
image contest
from Mayssa

Mokalled

Submission to the image contest from Gina Castelvecchi
(Solnica-Krezel lab) entitled “Polymerizing zebrafish
microtubule networks”

Samantha Morris, Ph.D., received a two-year Chan
Zuckerberg Initiative award as a sub- agreement with
Massachusetts General Hospital for her project entitled
“Single-cell resolution of cell lineages and states based on
chromatin accessibility combined with CellTagging or
somatic mutations”.

Thorold Theunissen, Ph.D., received a two-year
award for the Shipley Foundation Program for
Innovation in Stem Cell Science for his project entitled
“Generation of synthetic embryo models from human stem
cells”.

Stacey Rentschler, M.D., Ph.D., and Jesus
Jimenez received a one-year McDonnell
Genome Institute Pilot and Feasibility Award
for their project entitled “Investigation of
polyploidy gene expression changes in normal and
failing human hearts”.

David M. Ornitz, M.D., Ph.D., David T
Curiel, Igor P. Dmitriev, Ph.D., and Kel Vin
Woo, M.D.,Ph.D., received a three-year grant
award from the Children’s Discovery

Institute for their project entitled “Targeting the
FGF signaling pathway as a novel therapy for
Hypoxia-induced pulmonary hypertension”.

Andrew Yoo, Ph.D., received a two-year grant
award from CHDI Foundation for his project
entitled “Identification and implication of epigenetic
dysregulation in Huntington’s Disease using directly
reprogrammed patient neurons” .

Kristen Kroll, Ph.D., received a one-year R56
research grant from the National Institutes of
Health, National Institute of Neurological
Disorders and Stroke for her project entitled “The
cis-regulatory grammar and epigenetic control of
human interneuron progenitor specification” .
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Grants, Awards and Other Accolades

Recent Faculty Grants (continued)

Aaron DiAntonio, M.D., Ph.D., received a
two-year award from the Hope Center for his
project entitled “SARM!1 inhibition as a novel
therapeutic strategy for Clnl disease” .

Tracey Hermanstyne, Ph.D., received a two-
year award from CIMED for her project entitled
“Molecular dissection of the distinct cellular mechanisms
in the SCN driving circadian rhythms in physiology and
behavior”.

Kristen Kroll, Ph.D., received a five-year RO1 research
grant from the National Institute of Mental Health for
her project entitled “ Genomic and functional
characterization of ASD and ID-associated MYTIL
mutation” .

David M. Ornitz, M.D., Ph.D., has received a two-
year grant award from Eli Lilly & Co. (LRP) for his
project entitled “Effects of endothelial FGF signaling on
myocardial dysfunction in a mouse model of heart failure with
preserved ejection fraction” .

Shin-ichiro Imai, M.D., Ph.D., received a two-year
research grant from WUCATR — WashU Center for
Autophagy Therapeutics and Research for his project
entitled “Elucidating the functional connection between
NAD+ metabolism and autophagy in metabolism and aging”.

Samantha A. Morris, Ph.D., received a five-year New
York Stem Cell Foundation Robertson Stem Cell
Investigator Award for her project entitled “New single-
cell genomic technologies to dissect and enhance cell fate
reprogramming” .

Submission to the image contest from Kyohei Tokizane (Imai lab)
entitled “RosaGreen Nkx2-1 expression in the brain”

Stacey Rentschler, M.D., Ph.D., has been selected
as one of 8 multi-disciplinary investigators to be
funded by Additional Ventures to work together
towards a cure for single ventricle heart disease using
regenerative medicine approaches. Additional
Ventures has committed $2 million per year for 5
years to fund this initiative.

Lilianna Solnica-Krezel, Ph.D., and John Cooper,
M.D., Ph.D., and Fang Lin, Ph.D. (University of
Iowa), received a one-year grant award from the
Undiagnosed Diseases Network for their project
entitled “ Using zebrafish as an animal model to evaluate
pathogenicity and define disease mechanisms for a
CARMIL3 variant (p. GIin928Glu) found in
UDN552818.”

Aaron DiAntonio, M.D., Ph.D., received a four-
year Javits award from the National Institute of
Neurological Disorders and Stroke for his project
entitled “ Regulation of axonal degeneration by the DLK
kinase” .

Farsh Guilak, Ph.D., (Orthopaedic Surgery) and
Angela Bowman Ph.D., on behalf of the Center of
Regenerative Medicine, received a grant from the
National Institute of Biomedical Imaging and
Bioengineering for Training in Regenerative Medicine
that will provide support for three postdocs/year for
two years.

Helen McNeill, Ph.D., received a four-year grant
award from the National Institute of General Medical
Sciences for her project entitled “ Dissecting Fat cadherin
function in vivo”.

David Ornitz, M.D.,Ph.D., received a four-year
grant award from the National Heart, Lung and
Blood Institute for his project entitled “FGF18
regulation of postnatal lung development” .

Kristen Kroll, Ph.D., received a five-year grant
award from the Eunice Kennedy Shriver National
Institute of Child Health and Human Development
through the Washington University Intellectual and
Developmental Disabilities Research Center for her
role as Co-Director on the Model Systems Core,
Cellular Models Unit.

Samantha Morris, Ph.D., received a 2020 Sloan
Research Fellowship.

WASHINGTON UNIVERSITY SCHOOL OF 7
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Grants, Awards and Other Accolades

Awards and Other Accolades

David M. Ornitz, M.D., Ph.D., was
named a Fellow of the American
Association of Anatomists (AAA).

Dr. Samantha A. Morris, Ph.D.,
was awarded a 2019 Innovator
Award from the Academy of Science
in Saint Louis.

Douglas Covey, Ph.D., was installed
as the Andrew C. and Barbara B.
Taylor Distinguished Professor of
Psychiatry on April 1%, 2019.

Helen McNeill, Ph.D., was installed
as the Larry J. Shapiro and Carol-

Ann Uetake-Shapiro Professor on
May 22, 2019.

Samantha Motrris, Ph.D., received
the 2020 Washington University
School of Medicine Distinguished
Investigator Award.

David M. Ornitz, M.D., Ph.D., was
elected a 2019 AAAS Fellow.

Lila Solnica-Krezel, Ph.D., received
the Niisslein-Volhard Award at the
2019 International Zebrafish Society
meeting. The Niisslein-Volhard
Award is from the European Society
for Fish Models in Biology and
Medicine (EuFishBioMed).

Tracey Hermanstyne, Ph.D.,
received the Viktor Hamburger
Award for Best Instructor Oral
Presentation for her talk entitled “The
physiological role of Kv12 Channels in
regulating SCN neuronal excitability and
behavior”.

Douglas Covey, Ph.D., was issued
a patent for Neuroactive
enantiomeric 15-, 16-, and 17-
substituted steroids as modulators
for GABA type-A receptors.

Lilianna Solnica-Krezel,
Ph.D., was elected to the
International Zebrafish Society

Board of Directors as President-
Elect.

Douglas Covey, Ph.D., was
issued a patent for Neuroactive
19-alkoxy-17-substituted
steroids, prodrugs thereof and
methods of treatment using
same.

Pharmaceutical maker Eli Lilly and
Company has purchased Disarm
Therapeutics, a startup biotechnology
firm founded by researchers at
Washington University School of
Medicine in St. Louis. Disarm
Therapeutics was co-founded by
Jeffrey Milbrandt, M.D., Ph.D., and
Aaron DiAntonio, M.D., Ph.D., to
speed the development of treatments
for multiple neurodegenerative
conditions.

Submission to the image contest from Zuzana Kocsisova (Kornfeld lab)
entitled “The rapidly aging germline in C. elegans”
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Awards and Other Accolades (continued)

Shin-ichiro Imai, M.D., Ph.D.,
received a gift pledge from Mr.
Tsunemaru Tanaka and Mrs.

Mayssa Mokalled, Ph.D., received
the H.W. Mossman Award in

Developmental Biology from the Megumi Tanaka. These funds will be
American Association for used to support Dr. Imai’s laboratory,
Anatomy. This award recognizes the Tanaka Postdoctoral Researcher
investigators in the early stages of and the Mr. Tsunemaru Tanaka and
their careers who have made Mrs. Megumi Tanaka Research
important contributions to the field Fellowship.

of developmental biology, and have

demonstrated remarkable promise Aaron DiAntonio, M.D, Ph.D., has
of future accomplishments. been elected as a 2020 Fellow of the
Stacey Rentschler, M.D., Ph.D., American Association for the

was granted membership to the Advancement of Science.

Steering Committee for Single
Ventricle Heart Defects at Milken
Institute. The goal of the committee
1s to create actionable solutions and
develop specific plans to solve the
1ssues within the single ventricle
field and create solutions that will
benefit patients.

Shin-ichiro Imai, M.D., Ph.D., has
been selected as 2020 International
Okamoto Awardee by the Japan
Research Foundation for Healthy
Aging.

Douglas F. Covey, Ph.D., received
the Chancellor’s Award for
Innovation and Entrepreneurship.

The Department of Developmental Biology would like to especially thank Mr.
Tsunemaru Tanaka and Mrs. Megumi Tanaka for their continued support of Dr.
Shin-ichiro Imai and the aging related research in his lab. In addition, at the
beginning of the COVID-19 pandemic, Mr. and Mrs. Tanaka donated a large amount
of personal protective equipment when personal protective equipment was in short
supply. The Department and Washington University in St. Louis greatly appreciates
the Tanakas’ generosity.

M. Tsunemaru Tanaka and
Mrs. Megumi Tanaka

WASHINGTON UNIVERSITY SCHOOL OF ‘ 9
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2" Annual Joint Retreat

Article contributed by Dr. Helen McNeill

One of the things we missed in the pandemic shut-down of 2020 was the opportunity to have our annual
scientific retreat, usually a great chance to enjoy great science and fun social events...BUT, in the absence of
our normal retreat in the countryside, with poster sessions and joint dinners and activities, we had to
innovate. Maple Adkins-Threats and Laura Fischer (DRSCB students, Graduate Student Representatives
and Retreat Co-coordinators) put together a remarkably successful meeting (slightly aided by Aaron Johnson
and Helen McNeill). Graduate students Catie Newsom-Stewart and Jennysue Kasiah designed the beautiful
meeting T-shirt. For those who have not received their meeting shirt, please contact Laura or Maple. We had
a fantastic series of talks from grad students, postdocs and staff that highlighted the quality and breadth of
science in Developmental Biology and Regenerative Medicine. Instead of poster sessions, we had 5-minute
lightning talks, which gave glimpses into another exciting set of developing stories. Students also had the
opportunity to hear lightning talks from faculty who are open to rotations. Friday ended with a virtual team
trivia event, followed by the awards ceremony for the best talks. The Rita Levi-Montalcini Awards for Best
Student Presentation went to Margaret Hayne (DiAntonio Lab) and Bisiayo Fashemi (Mysorekar Lab;
runner up). The Victor Hamburger Award for Best Postdoc Presentation went to Andrea Scharf (Kornfeld
Lab) and Guillermo Rivera Gonzalez (Morris Lab; runner up). The People’s Choice Award had a tie for the
best student speaker (tied between Sarah Waye (Morris Lab) and Irene Antony (Kroll Lab)) and the best
postdoc speaker went to Dana Shaw (Mokalled Lab). The annual image contest brought in a wide range of
beautiful science, with first prize to Nick Jensen (Pincus Lab), and second prize to Chen Dong (Theunissen
Lab). We look forward to a (hopefully) in-person retreat in the fall (tentative date Sept 26-28™, 2021)!

Do LA
S| S

DB/DRSCR Virtual Retreat 2020
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Article contributed by Dr. Angela Bowman

Samantha Morris, Assistant Professor with a dual appointment in
Developmental Biology and Genetics, received three notable honors
in the past year. Sam was recognized with a Washington University
School of Medicine (WUSM) 2020 Distinguished Investigator
Award, named an Allen Distinguished Investigator by the Allen
Institute, and was named a 2020 New York Stem Cell Foundation
Robertson Stem Cell Investigator.

- - The WUSM 2020 Distinguished Investigator Award recognizes
Sam for her outstanding contributions to science. She received her
-‘ m W award at a ceremony held on February 26, 2020. Sam follows in the
' ; footsteps of a long line of Developmental Biology faculty who have
) b ' ! received this award, including Shin-Ichiro Imai (2008), Jeanne
; Nerbonne (2008), Raphael Kopan (2012), David Ornitz (2015),
Kelly Monk (2016), Doug Covey (2017), and Andrew Yoo (2018).

Externally, Sam was also named a 2019 Allen Distinguished
Investigator by the Allen Institute. This program “supports early-
stage research with the potential to reinvent entire fields. With
grants between $1 million and $1.5 million to individuals and
scientific teams, [the Allen Institute] provides these Distinguished Investigators with enough funds to produce
momentum in their respective fields.” Each year specific themes or topics are selected around which to make
awards, and Sam was chosen for her contributions to our understanding of stem cells and, in particular, her
application of CellTagging methodologies to better understand cellular reprogramming. Importantly, Sam is the
first ever Allen Distinguished Investigator from WUSM.

In October 2020, Sam was named as one of three NYSCF Robertson Stem Cell Investigators. This program,
which provides $1.5 million in seed funding, “fosters and encourages promising early career scientists whose
cutting-edge research holds the potential to accelerate treatments and cures.” Sam was recognized for her past
work and proposal to harness genomic technologies to better understand direct conversion, with the ultimate
goal of developing regenerative therapies for disease of the small intestine.

Faculty Awards
Y 2020 ¥

Congratulations, Sam, on another excellent year of science and accolades.

Dr. Tony Tsai rose to the top of an applicant pool of over 130 during this past year’s
recruitment activities and we are fortunate that he started with the Department of
Developmental Biology on January 1, 2021. Dr. Tsai’s describes his research
program: “Trained as a systems developmental biologist, I am fascinated by the
striking robustness of embryo development. Despite environmental fluctuations and
the stochastic nature of instructive signals, cells generate tissue-scale patterns and
structures in a precise and reproducible fashion. My lab aims to understand the
reciprocal regulation between biochemical signaling and cell mechanics that enables
robust control of tissue pattern, shape and size during embryo development. Using
the zebrafish as the primary model, my lab will take multidisciplinary approach,
using in vivo live imaging, CRISPR genetics and biophysics tools to perturb and
visualize cellular dynamics, and systems biology principles to understand the wiring
logic of regulatory networks.”

WASHINGTON UNIVERSITY SCHOOL OF \ 11
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Postdoc and Student Awards

Fellowships

Ya-Lin Lu, (Yoo Lab): Ya-Lin received a
one year LIFENAD Graduate Student
Fellowship.

Cecilia Lei, (Imai Lab): Cecilia received
a one year LIFENAD Graduate Student
Fellowship.

Brian Egan, (Kornfeld Lab): Brian
received the FY20 Irving Boime Graduate
Student Fellowship Award.

Brian Earley, (Kornfeld Lab): Brian
received a three-year F31 Fellowship
award from the NIH/NIEHS for his
project entitled “Zinc is a novel ligand of
nuclear receptors” .

Brittany Brumback, (Rentschler Lab):
Brittany received an NSF GRFP
Fellowship award for her project entitled
“Defining the regulation and role of Hey?2 in
regional-specific cardiac conduction” .

Kel-Vin Woo, M.D., Ph.D., (Ornitz
Lab): Kel-Vin received an
ENTELLIGENCE Young Investigator
Program Award through Actelion
Pharmaceuticals for his project entitled
“Endothelial drug targets for hypoxia-induced
pulmonary hypertension” .

Kyohei Tokizane, Ph.D. (Imai Lab):
Kyohei received a one-year Postdoctoral
Fellowship Award from the Glenn
Foundation for his project entitled
“Investigating the role of dorsomedial
hypothalamus in mammalian aging” .

Dana Shaw, Ph.D., (Mokalled Lab):
Dana received a one-year W.M. Keck
Fellowship.

DEPARTMENT OF DEVELOPMENTAL BIOLOGY NEWSLETTER

Brian Lannana, Ph.D., (Imai Lab):
Brian received a one-year W.M. Keck
Fellowship.

Laura Devault, Ph.D., (DiAntonio
Lab): Laura received a two-year NRSA

from the National Institute of
Neurological Disorders and Stroke for her
project entitled “Dissecting Neuroimmune
response after axon injury”.

Christy Hoffman, (Morris Lab): Christy
received a National Science Foundation
(NSF) Graduate Research Fellowship.

Kitra Cates, (Yoo Lab): Kitra received

the FY21 Irving Boime Graduate Student
Fellowship Award.

Wenjun Kong, (Morris Lab): Wenjun
received the FY21 Douglas Covey
Graduate Student Fellowship Award.

Submission to the image contest from Shuo Yang
(Johnson lab) entitled “Fly-ing high”

Other Awards

Brian Lananna, Ph.D., (Imai Lab): Brian
received the 2019 John E. Majors award.

Isabelle Roszko Ph.D., (Solnica-Krezel
Lab): Isa was awarded the FEBS Letters First
Level Poster Prize at the 14th International
Zebrafish Conference in Suzhou, China.

Margot Williams, Ph.D., (Solnica-Krezel
Lab): Margot received the International
Zebrafish Society’s 2020 Chi-Bin Chien
Award.



2019 - 2020 Edition

Aaron DiAntonio accepts the 2019 Boime Publication
Award at the 2019 Developmental Biology Holiday
Party. Pictured left to right, Lila Solnica-Krezel, Martin

Matzuk, Aaron DiAntonio and Irving Boime.

Martin Matzuk, M.D., Ph.D., an alumnus of the
Department of Pharmacology/Developmental
Biology, in recognition of his mentor, Irving
Boime, Ph.D., for his outstanding mentorship,
established the Irving Boime Publication award
in October 2010. The award is presented
annually to a student in the Department of
Developmental Biology who publishes a paper
exemplifying high quality, innovative and
significant science.

WASHINGTON UNIVERSITY SCHOOL OF \ 13
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Postdoc and Student Awards

Other Awards (continued)

Andrea Scharf, Ph.D., (Kornfeld Lab):
Andrea received the 2019 Viktor
Hamburger Award for Best Postdoc Oral
Presentation for her talk entitled “ How to
get old in a population — a systems approach to

aging”.

Wookyung Kim, Ph.D., (Yoo Lab):
Wookyung received the 2019 Rita Levi-
Montalcini Award for Best Postdoc Poster
Presentation for her poster entitled

“ Epigenetic mechanisms underlying
neurodegeneration in patient-derived neurons
of Huntington’s Disease”.

Mitsukuni Yoshida, (Imai Lab):
Mitsukuni received the 2020 Needleman
Prize. The Needleman Prize is presented
to a graduating student who has
demonstrated outstanding achievements
in the field of pharmacology.

Human multi-nucleated placental cells.

Chen Dong, graduate student, Theunissen Lab

v VA 4 P
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Submission to the image contest from David Ornitz entitled “Compilation
of null alleles of Fgf9 and Fgf18 progressively lead to increased skeletal
deformity. Shown are the limbs from embryonic day 18.5 mice

with increasing numbers of null alleles of Fgf9 and Fgfl8 ranging from
wild type in the upper left to homozygous null in the lower right.”

N

Kitra Cates, (Yoo Lab): Kitra received
the 2019 Rita Levi-Montalcini Award for
Best Student Poster Presentation for her
poster entitled “ The non-coding RNA 7SK
mediates neuronal cell fate specification” .

Brittany Brumback, (Rentschler Lab):
Brittany won Best Poster Award at the
Gordon Research Conference on
Arrhythmia Mechanisms for her poster
entitled “Chamber-Specific Regulation of
Hey2 by Notch and Wnt Signaling
Pathways”.

Lauren Walker, Ph.D. (DiAntonio Lab):
Lauren received the 2020 Hilde Mangold
Postdoctoral Symposium Award for her
talk at the 79th Society for Developmental
Biology Meeting. Lauren is currently a

postdoctoral fellow in Michael Granato’s
lab.
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Postdoc and Student Awards

Other Awards (continued)

Margaret Hayne, (DiAntonio Lab):
Margaret received the 2020 Rita Levi-
Montalcini Award for Best Student
Presentation.

Andrea Scharf, Ph.D., (Kornfeld
Lab): Andrea received the 2020

Viktor Hamburger Award for Best
Postdoc Presentation.

Guillermo Rivera Gonzalez, Ph.D.,
(Morris Lab): Guillermo received the
2020 runner up Viktor Hamburger

Award for Best Postdoc Presentation.

Dana Shaw, Ph.D., (Mokalled
Lab): Dana received the 2020
People’s Choice Award for best
postdoc speaker.

Sarah Waye, (Morris Lab): Sarah
received the 2020 People’s Choice
Award for best student speaker.

Irene Antony, (Kroll Lab): Irene
received the 2020 People’s Choice
Award for best student speaker.

,
Washington
University in St Lous
i B8+ DRSCB + CR

T O——

Poses present themselves to
the viewer in an egg-like shape
— symbolic of the life cycle by
which each worm is born. Yet
this cycle of life is abruptly and
ironically dammed in each
sterilized corral. A feeling of
inevitability draws the eye

toward a bright ‘S’ shaped

pose, punctuating the death of
a struggling, imprisoned worm
which knew no other existence.

Nick Jensen, graduate student,
Pincus Lab

Nick Jensen, (Pincus Lab): Nick
received first place in the 2020
DRSCB/DB Virtual Retreat image
contest.

Chen Dong, (Theunissen Lab): Chen
received second place in the 2020
DRSCB/DB Virtual Retreat image
contest.

—n“a -

2020 Virtual Retreat Mug
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The Center of Regenerative Medicine awarded four postdoctoral fellowships in the Department of
Developmental Biology. This program is aimed at attracting the highest caliber postdocs to WUSTL.

Laura Devault, Dana Shaw, Ph.D., Rowan Karvas, Blerta Stringa,

Ph.D., joined the joined the lab of Dr. Ph.D., joined the Ph.D., joined the
laboratory of Dr. Mayssa Mokalled lab of Dr. Thorold lab of Dr. Lila
Aaron DiAntonio Theunissen Solnica-Krezel

Article contributed by Dr. Angela Bowman

Mayssa Mokalled PhD, Assistant Professor, was honored with the 2020 H. W. Mossman Award from
the American Association for Anatomy. The award is named for Harland W. Mossman, a respected
anatomist and teacher, who made contributions to many fields, including placentology. Mayssa was
recognized for her “bold vision...that the regenerative pathways in zebrafish are evolutionarily
conserved, but masked, in mammals. She aims to fully elucidate the cellular and molecular
mechanisms of spinal cord (SC) regeneration in zebrafish and use this knowledge to uncover innate
regenerative mechanisms of the mammalian SC and learn how to direct them to promote glial
bridging and adult neurogenesis.” r ,

This early career award, which honors significant contributions to
developmental biology, comes with a $1000 honorarium and travel to the
annual American Association of Anatomy meeting at the larger
Experimental Biology Meeting. The annual AAA/EB meeting, which was
scheduled to be held April 4-7, 2020, in San Diego, California, was
postponed due to COVID19 until May 2021.

Congratulations, Mayssa, on this recognition of your contributions to
developmental biology and your potential for future impact.
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The department welcomed many new
postdoctoral fellows and graduate students
to the department in 2019 at a special tea
time held on October 4, 2019.

Postdocs: Laura Devault joined the
DiAntonio lab; Brian Lananna joined the
Imai lab; Franzi Pohl joined the Kornfeld
lab; Joe Thanintorn and Abira Ganguly
joined the McNeill lab; Dana Shaw joined
the Mokalled lab; Shafgat Ali Khan joined
the Theunissen lab; and Zhao Sun and
Youngmi Oh joined the Yoo lab.

Students: Kelsey Krus joined the
DiAntonio lab; Sadie VanHorn, Kunal
Jindal, Emily Butka, Christy Hoffman and
Snow Yang joined the Morris lab; and
Chen Dong and Laura Fischer joined the
Theunissen lab.

Special Tea Time to welcome new students and postdocs

While 2020 did not allow us to meet and greet in person, the
new postdoctoral fellows and students that joined the
department in 2020 were welcomed at a special virtual
meeting on October 23.

Postdocs: Rowan Karvas joined the Theunissen lab; Vishnu
Saraswathy joined the Mokalled lab; Nick Bodmer joined the
Ornitz lab; Komal Kaushik joined the Kroll lab; Kentaro
Mori and Junya Unno joined the Imai lab; Linwei Li and
Blerta Stringa joined the Solnica-Krezel lab; Paul Kepper
joined the Morris lab; Jeremie Ferey and Anthony Frosio
joined the Nerbonne lab; David Butler joined the Yoo lab;
Lei Huang joined the Rentschler lab.

Students: Ji-Sun Kwon joined the Yoo lab; Mikolaj
Kozlowski joined the DiAntonio lab; Aelita Zhu joined the
Imai lab; Nien-Du Yang joined the Nerbonne lab; Jennysue
Kasiah joined the McNeill lab.

The 2019/2020 DRSCB incoming class. Pictured left to

The 2020/2021 incoming class were welcomed at
a special virtual meeting on October 23, 2020.

Aaron Anderson Bridget Hunkins Marlie Maestas

right: Ruijun He, Jonny Mendoza-Castrejon, Tae Jun Lee,

Yiming Zhang, Mikolai Kozlowski, Daniel Veronese Paniagua,
Dereck Alleyne and Catherine Newsom-Stewart. Not pictured:
Jennysue Kasiah and Jestis A. Acevedo Cintron.

The 2019/2020 incoming class of Developmental,
Regenerative and Stem Cell Biology Program in the
Division of Biology & Biomedical Sciences

Luke O'Connor Jiameng Sun

welcomed ten new students at a special tea time

held on August 23, 2019.
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Faculty Publications

Visualizing pregnenolone sulfate-like modulators of NMDA receptor function reveals intracellular and plasma-
membrane localization. Chisari M, Wilding TJ, Brunwasser S, Krishnan K, Qian M, Benz A, Huettner JE, Zorumski
CF, Covey DF, Mennerick S. Neuropharmacology. 2019 Jan;144:91-103.

Fibroblast growth factors in skeletal development. Ornitz DM, Marie PJ. Curr Top Dev Biol. 2019;133:195-234.

Gene therapy targeting SARM1 blocks pathological axon degeneration in mice. Geisler S, Huang SX, Strickland A,
Doan RA, Summers DW, Mao X, Park J, DiAntonio A, Milbrandt J. J Exp Med. 2019 Feb 4;216(2):294-303. doi:
10.1084/jem.20181040.

Novel neurosteroid hypnotic blocks T-type calcium channel-dependent rebound burst firing and suppresses long-term
potentiation in the rat subiculum. Joksimovic SM, Izumi Y, Joksimovic SL, Tesic V, Krishnan K, Asnake B, Jevtovic-
Todorovic V, Covey DF, Zorumski CF, Todorovic SM. Br J Anaesth. 2019 Feb 27.

Negative-Pressure Wound Therapy in Infants and Children: A Population-Based Study. Santosa KB, Keller M, Olsen
MA, Keane AM, Sears ED, Snyder-Warwick AK. J Surg Res. 2019 Mar;235:560-568. doi: 10.1016/j.jss.2018.10.043.

Synthesis and characterization of diazirine alkyne probes for the study of intracellular cholesterol trafficking. Feltes M,
Moores S, Gale SE, Krishnan K, Mydock-McGrane L, Covey DF, Ory DS, Schaffer JE. J Lipid Res. 2019
Mar;60(3):707-716.

Neural crest-derived neurons invade the ovary but not the testis during mouse gonad development. McKey J, Bunce
C, Batchvarov IS, Ornitz DM, Capel B. Proc Nat/ Acad Sci U S A. 2019 Mar 19;116(12):5570-5575.

Homozygous frameshift mutations in FAT1 cause a syndrome characterized by colobomatous-microphthalmia, ptosis,
nephropathy and syndactyly. Lahrouchi N, George A, Ratbi I, Schneider R, Elalaoui SC, Moosa S, Bharti S, Sharma
R, Abu-Asab M, Onojafe F, Adadi N, Lodder EM, Laarabi FZ, Lamsyah Y, Elorch H, Chebbar I, Postma AV, Lougaris
V, Plebani A, Altmueller J, Kyrieleis H, Meiner V, McNeill H, Bharti K, Lyonnet S, Wollnik B, Henrion-Caude A,
Berraho A, Hildebrandt F, Bezzina CR, Brooks BP, Sefiani A. Nat Commun. 2019 Mar 12;10(1):1180.

Fat regulates expression of four-jointed reporters in vivo through a 20 bp element independently of the Hippo pathway.
Arbouzova NI, Fulford AD, Zhang H, McNeill H. Dev Biol. 2019 Mar 9.

FAT4 Fine-Tunes Kidney Development by Regulating RET Signaling. Zhang H, Bagherie-Lachidan M, Badouel C,
Enderle L, Peidis P, Bremner R, Kuure S, Jain S, McNeill H. Dev Cell. 2019 Mar 25;48(6):780-792.e4.

Multiple functional neurosteroid binding sites on GABAA receptors. Chen ZW, Bracamontes JR, Budelier MM,
Germann AL, Shin DJ, Kathiresan K, Qian MX, Manion B, Cheng WWL, Reichert DE, Akk G, Covey DF, Evers AS.
PLoS Biol. 2019 Mar 7;17(3):€3000157.

Diagnosis and pathophysiological mechanisms of group 3 hypoxia-induced pulmonary hypertension. Woo KV, Ornitz
DM, Singh GK. Curr Treat Options Cardiovasc Med. 2019 Mar 22;21(3):16.

The E3 ligase Highwire promotes synaptic transmission by targeting the NAD-synthesizing enzyme dNmnat. Russo A,
Goel P, Brace EJ, Buser C, Dickman D, DiAntonio A. EMBO Rep. 2019 Mar;20(3). pii: e46975. doi:
10.15252/embr.201846975.

Lifespan extension in C. elegans caused by bacterial colonization of the intestine and subsequent activation of an
innate immune response. Kumar S, Egan BM, Kocsisova Z, Schneider DL, Murphy JT, Diwan A, Kornfeld K. Dev
Cell. 2019 Apr 8;49(1):100-117.

CellTag Indexing: genetic barcode-based sample multiplexing for single-cell genomics. Guo C, Kong W, Kamimoto K,
Rivera-Gonzalez G, Yang X, Kirita Y, Morris SA. Genome Biology. 2019 May;9;20(1):90.

Rapid, population-wide declines in stem cell number and activity during reproductive aging in C. elegans. Kocsisova
Z, Kornfeld K, Schedl T. Development. 2019 Apr 1. pii: dev.173195.

The molecular determinants of neurosteroid binding in the GABA(A) receptor. Sugasawa Y, Bracamontes JR,
Krishnan K, Covey DF, Reichert DE, Akk G, Chen Q, Tang P, Evers AS, Cheng WWL. J Steroid Biochem Mol Biol.
2019 May 28;192:105383.
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Pinpointing a spatial address for RNA profiles in tissues. Morris, SA. Nature. 2019 May; 569(7755):197-199.

A translational rheostat integrates euchromatin regulation and growth of pluripotent embryonic cells. Meganathan K,
Prakasam R, Kroll KL. Stem Cell Investig. 2019 May 21;6:11.

Characterization of endogenous players in fibroblast growth factor-regulated functions of hypothalamic tanycytes and
energy-balance nuclei. Kaminskas B, Goodman T, Hagan A, Bellusci S, Ornitz DM, Hajihosseini MK.
Neuroendocrinol. 2019;31(8):e12750. Epub 2019/05/22.

Effect of FGF/FGFR pathway blocking on lung adenocarcinoma and its cancer-associated fibroblasts. Hegab AE,
Ozaki M, Kameyama N, Gao J, Kagawa S, Yasuda H, Soejima K, Yin Y, Guzy RD, Nakamura Y, Ornitz DM,
Betsuyaku T. J Pathol. 2019;249(2):193-205. Epub 2019/05/16.

Hominoid-Specific transposable elements and KZFPs facilitate human embryonic genome activation and control
transcription in naive human ESCs. Pontis J, Planet E, Offner S, Turelli P, Duc J, Coudray A, Theunissen TW,
Jaenisch R, Trono D. Cell Stem Cell. 2019 May 2;24(5):724-735.e5.

Simple nutrients bypass the requirement for HLH-30 in coupling lysosomal nutrient sensing to survival. Murphy JT, Liu
H, Ma X, Shaver A, Egan BM, Oh C, Boyko A, Mazer T, Ang S, Khopkar R, Javaheri A, Kumar S, Jiang X, Ory D, Mani
K, Matkovich SJ, Kornfeld K, Diwan A. PLoS Biol. 2019 May 14;17(5):e3000245.

Cleft and craniofacial multidisciplinary team clinic: A look at attrition rates for patients with complete cleft lip and palate
and nonsyndromic single-suture craniosynostosis. Cooper DC, Peterson EC, Grellner CG, Naidoo SD, Skolnick GB,
Pfeifauf KD, Smyth MD, Snyder-Warwick AK, Patel KB. Cleft Palate Craniofac J. 2019 Jun 13.

Comparison of myelin-associated glycoprotein with vincristine for facial nerve inhibition after bilateral axotomy in a
transgenic Thy1-Gfp rat model. Ali SA, Hanks JE, Stebbins AW, Cohen ST, Hunter DA, Snyder-Warwick AK,
Mackinnon SE, Kupfer RA, Hogikyan ND, Feldman EL, Brenner MJ. JAMA Facial Plast Surg. 2019 Jun 20.

ZMYM2 inhibits NANOG-mediated reprogramming. Lawrence M, Theunissen TW, Lombard P, Adams DJ, Silva JCR.
Wellcome Open Res. 2019 Jun 6;4:88.

The evolving concept of cell identity in the single cell era. Morris SA. Development. 2019 Jun 27;146(12). pii:
dev169748.

Single-Cell analysis reveals regional reprogramming during adaptation to massive small bowel resection in mice.
Seiler KM, Waye SE, Kong W, Kamimoto K, Bajinting A, Goo WH, Onufer EJ, Courtney C, Guo J, Warner BW, Morris
SA. Cell Mol Gastroenterol Hepatol. 2019 Jun 10.

Sox2 and FGF20 interact to regulate organ of Corti hair cell and supporting cell development in a spatially-graded
manner. Yang LM, Cheah KSE, Huh SH, Ornitz DM. PLoS Genet. 2019 Jul 5;15(7):e1008254.

Surgical, speech, and audiologic outcomes in patients with orofacial cleft and Van der Woude Syndrome. Kitchin S,
Grames L, Naidoo SD, Skolnick G, Schoenborn A, Snyder-Warwick A, Patel K. J Craniofac Surg. 2019
Jul;30(5):1484-1487.

MicroRNAs as modulators of longevity and the aging process. Kinser HE, Pincus Z. Hum Genet. 2019 Jul 11.

Transcriptional and epigenetic regulation of cardiac electrophysiology. Jimenez J, Rentschler SL. Pediatr Cardiol.
2019 Jul 25.

Extracellular vesicle-contained eNAMPT delays aging and extends lifespan in mice. Yoshida M, Satoh A, Lin JB, Mills
KF, Sasaki Y, Rensing N, Wong M, Apte RS, Imai Sl. Cell Metab. 2019 Aug 6;30(2):329-342.e5.

Mechanism of action of VP1-001 in cryAB(R120G)-associated and age-related cataracts. Molnar KS, Dunyak BM, Su
B, Izrayelit Y, McGlasson-Naumann B, Hamilton PD, Qian M, Covey DF, Gestwicki JE, Makley LN, Andley UP. Invest
Ophthalmol Vis Sci. 2019 Aug 1;60(10):3320-3331.
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TIR domains of plant immune receptors are NAD+-cleaving enzymes that promote cell death. Wan L, Essuman K,
Anderson RG, Sasaki Y, Monteiro F, Chung EH, Osborne Nishimura E, DiAntonio A, Milbrandt J, Dangl JL, Nishimura
MT. Science. 2019 Aug 23;365(6455):799-803.

Comparing electrical stimulation and tacrolimus (FK506) to enhance treating nerve injuries. Jo S, Pan D, Halevi AE,
Roh J, Schellhardt L, Hunter Ra DA, Snyder-Warwick AK, Moore AM, Mackinnon SE, Wood MD. Muscle Nerve. 2019
Aug 9.

What is Normal? Neuromuscular junction reinnervation after nerve injury. Vannucci B, Santosa KB, Keane AM,
Jablonka-Shariff A, Lu CY, Yan Y, MacEwan M, Snyder-Warwick AK. Muscle Nerve. 2019 Aug 13.

Crouzon syndrome mouse model exhibits cartilage hyperproliferation and defective segmentation in the developing
trachea. Hines EA, Jones MN, Harvey JF, Perlyn C, Ornitz DM, Sun X, Verheyden JM. Sci China Life Sci. 2019 Aug
26.

Osteocyte Death and Bone Overgrowth in Mice Lacking Fibroblast Growth Factor Receptors 1 and 2 in Mature
Osteoblasts and Osteocytes. McKenzie J, Smith C, Karuppaiah K, Langberg J, Silva MJ, Ornitz DM. J Bone Miner
Res. 2019 Sep;34(9):1660-1675.

FGFR2 is Required for AEC2 Homeostasis and Survival Following Bleomycin-Induced Lung Injury. Dorry SJ,
AnsbroBO, Ornitz DM, Mutlu GM, Guzy RD. Am J Respir Cell Mol Biol. 2019:10.1165/rcmb.2019-00790C.

Identification of an FGF18-expressing alveolar myofibroblast that is developmentally cleared during alveologenesis.
Hagan AS, Zhang B, Ornitz DM. Development. 2019:dev.181032. Epub 2019/12/22.

Mouse genetics identifies unique and overlapping functions of fibroblast growth factor receptors in keratinocytes.
Meyer M, Ben-Yehuda Greenwald M, Rauschendorfer T, Sanger C, Jukic M, lizuka H, Kubo F, Chen L, Ornitz DM,
Werner S. J Cell Mol Med. 2019. Epub 2019/12/13.

Sculpting the skull through neurosensory epithelial-mesenchymal signaling. Yang LM, Ornitz DM. Dev Dyn.
2019;248(1):88-97. Epub 2018/08/18.

Fibroblast growth factor (FGF) and FGF receptor families in bone. Marie PJ, Hurley M, Ornitz DM. Bilezikian J, Martin
TJ, Clemens T, Rosen C, editors. Principles of Bone Biology Academic Press; 2019. p. 2024.

Vincristine and bortezomib use distinct upstream mechanisms to activate a common SARM1-dependent axon
degeneration program. Geisler, S., Doan, R.A., Cheng, G.C., Cetinkaya-Fisgin, A., Huang, S.X., Hoke, A., Milbrandt,
J., and DiAntonio, A. JCI Insights. 2019, 4(17):e129920.

DLK reqgulates a distinctive transcriptional regeneration program after peripheral nerve injury. Shin, J.E., Ha, H., Kim,
Y.K., Cho, Y., and DiAntonio, A. Neurobiology of Disease (2019) 127: 178-192.

Axon Degeneration: Mechanistic insights lead to therapeutic opportunities for the prevention and treatment of
peripheral neuropathy. DiAntonio, A. Pain. 2019,160 S1: S17-S22.

DNA damage prediction tool in dilated cardiomyopathy: Don’t go breaking my heart. Jimenez J and Rentschler SL.
JACC Basic to Translational Science. 2019 Oct; 4(6): 681-683.

Analysis of GABA, receptor activation by combinations of agonists acting at the same or distinct binding sites. Shin,
DJ, Germann, AL, Covey, DF, Steinbach, JH and Akk, G. Mol. Pharmacol., 95, 70-81 (2019).

Common binding sites for cholesterol and neurosteroids on a pentameric ligand-gated ion channel. Budelier, MM,
Cheng, WWL, Chen, Z-W, Bracamontes, JR, Sugasawa, Y, Kathiresan, K, Mydock-McGrane, L, Covey, DR and
Evers, AS. Biochem. Biophys. Acta. Mol. Cell. Biol. Lipids, 1864, 128-136 (2019).

Metabolism of non-enzymatically devided oxysterols: clues from sterol metabolic disorders. Griffiths, WJ, Yutuc, E, Abdel-
Khalik, J, Crick, PJ, Hearn, T, Dickson, A, Bigger, BD, Wu, TH-Y, Goenka, A, Ghosh, A, Jones, SA, Covey, DF, Ory, DS,
and Wang, Y. Free Radic. Biol. Med., 144, 124-133 (2019).

20 DEPARTMENT OF DEVELOPMENTAL BIOLOGY NEWSLETTER



2019 - 2020 Edition

Faculty Publications

Generation and validation of novel conditional flox and inducible Cre alleles targeting fibroblast growth factor 18
(Fgf18). Hagan AS, Boylan M, Smith C, Perez-Santamarina E, Kowalska K, Hung IH, Lewis RM, Hajihosseini MK,
Lewandoski M, Ornitz DM. Dev Dyn. 2019 Sep;248(9):882-893.

Wnd/DLK is a critical target of FMRP responsible for neurodevelopmental and behavior defects in the Drosophila
model of Fragile X Syndrome. Russo A, DiAntonio A. Cell Rep. 2019 Sep 3;28(10):2581-2593.e5.

Neurosteroids as novel antidepressants and anxiolytics: GABA-A receptors and beyond. Zorumski CF, Paul
SM, Covey DF, Mennerick S. Neurobiol Stress. 2019 Sep 27;11:100196.

Ultra-low frequency labeling of single cell lineages in Drosophila. Snee M, Lee WC, Beehler-Evans R, Micchelli CA.
Dev Biol. 2019 Sep 21.

Binding and intracellular transport of 25-hydroxycholesterol by Niemann-Pick C2 protein. Petersen D, Reinholdt P,
Szomek M, Hansen SK, Poongavanam V, Dupont A, Heegaard CW, Krishnan K, Fujiwara H, Covey DF, Ory DS,
Kongsted J, Wustner D. Biochim Biophys Acta Biomembr. 2019 Sep 12:183063.

SIK3 suppresses neuronal hyperexcitability by regulating the glial capacity to buffer K+ and water. Li H, Russo
A, DiAntonio A. J Cell Biol. 2019 Oct 23. pii: jcb.201907138.

Cholesterol accessibility at the ciliary membrane controls Hedgehog signaling. Kinnebrew M, lverson EJ, Patel BB,
Pusapati GV, Kong JH, Johnson KA, Luchetti G, Eckert KM, McDonald JG, Covey DF, Siebold C, Radhakrishnan A,
Rohatgi R. Elife. 2019 Oct 28;8. pii: €50051.

B-Catenin is required for radial cell patterning and identity in the developing mouse cochlea. Jansson L, Ebeid M, Shen
JW, Mokhtari TE, Quiruz LA, Ornitz DM, Huh SH, Cheng AG. Proc Natl Acad Sci U S A. 2019 Oct 15;116(42):21054-
21060.

The morphogen Sonic hedgehog inhibits its receptor Patched by a pincer grasp mechanism. Rudolf AF, Kinnebrew M,
Kowatsch C, Ansell TB, EI Omari K, Bishop B, Pardon E, Schwab RA, Malinauskas T, Qian M, Duman R, Covey DF,
Steyaert J, Wagner A, Sansom MSP, Rohatgi R, Siebold C. Nat Chem Biol. 2019 Oct;15(10):975-982.

FGF2-induced STAT3 activation regulates pathologic neovascularization. Dong Z, Santeford A, Ban N, Lee TJ, Smith
C, Ornitz DM, Apte RS. Exp Eye Res. 2019 Oct;187:107775.

Multiple neurosteroid and cholesterol binding sites in voltage-dependent anion channel-1 determined by photo-affinity
labeling. Cheng WWL, Budelier MM, Sugasawa Y, Bergdoll L, Queralt-Martin M, Rosencrans W, Rostovtseva TK,
Chen ZW, Abramson J, Krishnan K, Covey DF, Whitelegge JP, Evers AS. Biochim Biophys Acta Mol Cell Biol Lipids.
2019 Oct;1864(10):1269-1279.

Fat/Dachsous family cadherins in cell and tissue organisation. Fulford AD, McNeill H. Curr Opin Cell Biol. 2019 Nov
15;62:96-103.

DLK Activation Synergizes with Mitochondrial Dysfunction to Downregulate Axon Survival Factors and Promote
SARM1-Dependent Axon Degeneration. Summers DW, Frey E, Walker LJ, Milbrandt J, DiAntonio A. Mol Neurobiol.
2019 Nov 7.

Cell identity reprogrammed. Morris, SA. Nature. 2019 Nov;575(7781):44-45.

Novel neuroactive steroid with hypnotic and T-channel blocking properties exerts effective analgesia in a rodent model
of post-surgical pain. Joksimovic SL, Joksimovic SM, Manzella FM, Asnake B, Orestes P, Raol YH, Krishnan K, Covey
DF, Jevtovic-Todorovic V, Todorovic SM. Br J Pharmacol. 2019 Nov 15.

Recent insights into the naive state of human pluripotency and its applications. Dong C, Fischer LA, Theunissen TW.
Exp Cell Res. 2019 Dec 1;385(1):111645.

Huntington’s Disease pathogenesis is modified in vivo by Alfy/Wdfy3 and selective macroautophagy. Fox LM, Kim K,
Johnson CW, Chen S, Croce KR, Victor MB, Eenjes E, Bosco JR, Randolph LK, Dragatsis |, Dragich JM, Yoo AS,
Yamamoto A. Neuron. 2019 Dec 23.
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FGF signaling directs myotube guidance by regulating Rac activity. Yang S, Weske A, Du Y, Valera JM, Johnson AN.
Development. 2020 Jan 13. pii: dev.183624.

Evaluation of Multidisciplinary Team Clinic for Patients With Isolated Cleft Lip. Padovano WM, Snyder-Warwick AK,
Skolnick GB, Pfeifauf KD, Menezes MD, Grames LM, Cheung S, Kim AM, Cradock MM, Naidoo SD, Patel KB. Cleft
Palate Craniofac J. 2020 Jan 21:1055665619900625.

One Multidisciplinary Cleft and Craniofacial Team’s Experience in Shifting to Family-Centered Care. Pfeifauf
KD, Snyder-Warwick AK, Scheve S, Grellner CL, Skolnick GB, Wilkey A, Foy J, Naidoo SD, Patel KB. Cleft Palate
Craniofac J. 2020 Jan 17:1055665619899518.

Mouse genetics identifies unique and overlapping functions of fibroblast growth factor receptors in keratinocytes.
Meyer M, Ben-Yehuda Greenwald M, Rauschendorfer T, Sénger C, Jukic M, lizuka H, Kubo F, Chen L, Ornitz DM,
Werner S. J Cell Mol Med. 2020 Jan;24(2):1774-1785.

Identification of a FGF18-expressing alveolar myofibroblast that is developmentally cleared during alveologenesis.
Hagan AS, Zhang B, Ornitz DM. Development. 2020 Jan 17;147(2).

Derivation of trophoblast stem cells from naive human pluripotent stem cells. Dong C, Beltcheva M, Gontarz P, Zhang
B, Popli P, Fischer LA, Khan SA, Park KM, Yoon EJ, Xing X, Kommagani R, Wang T, Solnica-Krezel L, Theunissen
TW. Elife. 2020 Feb 12;9:e52504.

The neurosteroid allopregnanolone protects retinal neurons by effects on autophagy and GABRs/GABAA receptors in
rat glaucoma models. Ishikawa M, Takaseki S, Yoshitomi T, Covey DF, Zorumski CF, Izumi Y. Autophagy. 2020 Feb
27:1-18.

Subverting Hedgehog Protein Autoprocessing by Chemical Induction of Paracatalysis. Smith CJ, Wagner AG,
Stagnitta RT, Xu Z, Pezzullo JL, Giner JL, Xie J, Covey DF, Wang C, Callahan BP. Biochemistry. 2020 Feb
18;59(6):736-741.

CellTagging: combinatorial indexing to simultaneously map lineage and identity at single-cell resolution. Kong W,
Biddy BA, Kamimoto K, Amrute JM, Butka EG, Morris SA. Nat Protoc . 2020 Mar;15(3):750-772.

FGF9 and FGF10 activate distinct signaling pathways to direct lung epithelial specification and branching. Yin
Y, Ornitz DM. Sci Signal . 2020 Mar 3;13(621):eaay4353.

The cartilage matrisome in adolescent idiopathic scoliosis. Wise CA, Sepich D, Ushiki A, Khanshour AM, Kidane YH,
Makki N, Gurnett CA, Gray RS, Rios JJ, Ahituv N, Solnica-Krezel L. Bone Res. 2020 Mar 9;8:13.

A Simple Apparatus for Individual C. elegans Culture. Pittman WE, Sinha DB, Kinser HE, Patil NS, Terry ES, Plutzer
IB, Hong J, Pincus Z. Methods Mol Biol. 2020;2144:29-45.

Design-Based stereology and binary image histomorphometry in nerve assessment. Hunter DA, Pan D, Wood
MD, Snyder-Warwick AK, Moore AM, Feldman EL, Mackinnon SE, Brenner MJ. J Neurosci Methods. 2020 Apr
15;336:108635.

Nodal and planar cell polarity signaling cooperate to regulate zebrafish convergence and extension gastrulation
movements. Williams ML, Solnica-Krezel L. Elife. 2020 Apr 22;9:€54445.

The SARM1 axon degeneration pathway: control of the NAD+ metabolome regulates axon survival in health and
disease. Figley MD, DiAntonio A. Curr Opin Neurobiol. 2020 Apr 17;63:59-66.

Neuroactive steroids alphaxalone and CDNC24 are effective hypnotics and potentiators of GABAA currents, but are
not neurotoxic to the developing rat brain. Tesic V, Joksimovic SM, Quillinan N, Krishnan K, Covey DF, Todorovic SM,
Jevtovic-Todorovic V. Br J Anaesth. 2020 May;124(5):603-613.

Models of Axon Degeneration in Drosophila Larvae. Brace EJ, DiAntonio A. Methods Mol Biol. 2020;2143:311-320.

Cholesterol Stabilizes TAZ in Hepatocytes to Promote Experimental Non-alcoholic Steatohepatitis. Wang X, Cai B,
Yang X, Sonubi OO, Zheng Z, Ramakrishnan R, Shi H, Valenti L, Pajvani UB, Sandhu J, Infante RE, Radhakrishnan
A, Covey DF, Guan KL, Buck J, Levin LR, Tontonoz P, Schwabe RF, Tabas |. Cell Metab. 2020 May 5;31(5):969-
986.e7.
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The CCL2/CCR?2 axis is critical to recruiting macrophages into acellular nerve allograft bridging a nerve gap to
promote angiogenesis and regeneration. Pan D, Acevedo-Cintrén JA, Sayanagi J, Snyder-Warwick AK, Mackinnon
SE, Wood MD. Exp Neurol. 2020 May 23;331:113363.

Inpatient versus outpatient management of negative pressure wound therapy in pediatric patients. Santosa KB,
Keane AM, Keller M, Olsen MA, Sears ED, Snyder-Warwick AK. J Surg Res. 2020 May 22;254:197-205.

Gon4l/Udu regulates cardiomyocyte proliferation and maintenance of ventricular chamber identity during zebrafish
development. Budine TE, de Sena-Tomas C, Williams MLK, Sepich DS, Targoff KL, Solnica-Krezel L. Dev Biol.
2020 Jun 15;462(2):223-234.

The Reissner Fiber is highly dynamic in vivo and controls morphogenesis of the spine. Troutwine BR, Gontarz P,
Konjikusic MJ, Minowa R, Monstad-Rios A, Sepich DS, Kwon RY, Solnica-Krezel L, Gray RS. Curr Biol. 2020 Jun
22;30(12):2353-2362.e3. doi: 10.1016/j.cub.2020.04.015.

Analysis of FGF20-regulated genes in organ of Corti progenitors by translating ribosome affinity purification. Yang
LM, Stout L, Rauchman M, Ornitz DM. Dev Dyn. 2020 Jun 3.

Maternal contributions to gastrulation in zebrafish. Solnica-Krezel L. Curr Top Dev Biol. 2020;140:391-427.

25-Hydroxycholesterol amplifies microglial IL-18 production in an apoE isoform-dependent manner. Wong MY, Lewis
M, Doherty JJ, Shi Y, Cashikar AG, Amelianchik A, Tymchuk S, Sullivan PM, Qian M, Covey DF, Petsko GA,
Holtzman DM, Paul SM, Luo W. J Neuroinflammation. 2020 Jun 17;17(1):192.

Domain-centric database to uncover structure of minimally characterized viral genomes. Bramley JC, Yenkin AL,
Zaydman MA, DiAntonio A, Milbrandt JD, Buchser WJ. Sci Data. 2020 Jun 25;7(1):202.

FAM20B-catalyzed glycosaminoglycans control murine tooth number by restricting FGFR2b signaling. Wu J, Tian Y,
Han L, Liu C, Sun T, Li L, Yu Y, Lamichhane B, D’'Souza RN, Millar SE, Krumlauf R, Ornitz DM, Feng JQ, Klein O,
Zhao H, Zhang F, Linhardt RJ, Wang X. BMC Biol. 2020 Jul 14;18(1):87.

The effects of intraoperative electrical stimulation on regeneration and recovery after nerve Isograft Repair in a rat
model. Keane GC, Pan D, Roh J, Larson EL, Schellhardt L, Hunter DA, Snyder-Warwick AK, Moore AM, Mackinnon
SE, Wood MD. Hand (N Y). 2020 Jul 15:1558944720939200.

cADPR is a gene dosage-sensitive biomarker of SARM1 activity in healthy, compromised, and degenerating axons.
Sasaki Y, Engber TM, Hughes RO, Figley MD, Wu T, Bosanac T, Devraj R, Milbrandt J, Krauss R, DiAntonio A. Exp
Neurol. 2020 Jul;329:113252.

SARM1 acts downstream of neuroinflammatory and necroptotic signaling to induce axon degeneration. Ko KW,
Milbrandt J, DiAntonio A. J Cell Biol. 2020 Aug 3;219(8):€201912047.

Geminin is required for Hox gene regulation to pattern the developing limb. Lewis EMA, Sankar S, Tong C, Patterson
ES, Waller LE, Gontarz P, Zhang B, Ornitz DM, Kroll KL. Dev Biol. 2020 Aug 1;464(1):11-23. doi:
10.1016/j.ydbio.2020.05.007.

T cells modulate IL-4 expression by eosinophil recruitment within decellularized scaffolds to repair nerve defects. Pan
D, Hunter DA, Schellhardt L, Fuchs A, Halevi AE, Snyder-Warwick AK, Mackinnon SE, Wood MD. Acta Biomater.
2020 Aug;112:149-163.

Ancestral roles of atypical cadherins in planar cell polarity. Brooun M, Klimovich A, Bashkurov M, Pearson BJ, Steele
RE, McNeill H. Proc Natl Acad Sci U S A. 2020 Aug 11;117(32):19310-19320.

The NEMP family supports metazoan fertility and nuclear envelope stiffness. Tsatskis Y, Rosenfeld R, Pearson JD,
Boswell C, Qu Y, Kim K, Fabian L, Mohammad A, Wang X, Robson MI, Krchma K, Wu J, Gongalves J, Hodzic D, Wu
S, Potter D, Pelletier L, Dunham WH, Gingras AC, Sun Y, Meng J, Godt D, Schedl T, Ciruna B, Choi K, Perry JRB,
Bremner R, Schirmer EC, Brill JA, Jurisicova A, McNeill H. Sci Adv. 2020 Aug 28;6(35):eabb4591.

Cellular diversity of the regenerating caudal fin. Hou Y, Lee HJ, Chen Y, Ge J, Osman FOI, McAdow AR, Mokalled
MH, Johnson SL, Zhao G, Wang T. Sci Adv. 2020 Aug 12;6(33):eaba2084.
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The T-type calcium channel isoform Cav3.1 is a target for the hypnotic effect of the anaesthetic neurosteroid
(3B,5B,17B)-3-hydroxyandrostane-17-carbonitrile. Timic Stamenic T, Feseha S, Manzella FM, Wallace D, Wilkey D,
Corrigan T, Fiedler H, Doerr P, Krishnan K, Raol YH, Covey DF, Jevtovic-Todorovic V, Todorovic SM. Br J Anaesth.
2020 Aug 25:50007-0912(20)30611-5.

Deconstructing Stepwise Fate Conversion of Human Fibroblasts to Neurons by MicroRNAs. Cates K, McCoy MJ,
Kwon JS, Liu Y, Abernathy DG, Zhang B, Liu S, Gontarz P, Kim WK, Chen S, Kong W, Ho JN, Burbach KF, Gabel
HW, Morris SA, Yoo AS. Cell Stem Cell. 2020 Sep 17:S1934-5909(20)30411-2.

Site-specific effects of neurosteroids on GABAA receptor activation and desensitization. Sugasawa Y, Cheng WW,
Bracamontes JR, Chen ZW, Wang L, Germann AL, Pierce SR, Senneff TC, Krishnan K, Reichert DE, Covey DF, Akk
G, Evers AS. Elife. 2020 Sep 21;9:e55331.

Chamber-specific transcriptional responses in atrial fibrillation. Lipovsky CE, Jimenez J, Guo Q, Li G, Yin T, Hicks
SC, Bhatnagar S, Takahashi K, Zhang DM, Brumback BD, Goldsztejn U, Nadadur RD, Perez-Cervantez C,
Moskowitz IP, Liu S, Zhang B, Rentschler SL. JC/ Insight. 2020 Sep 17;5(18):135319.

MYH3-associated distal arthrogryposis zebrafish model is normalized with para-aminoblebbistatin. Whittle J, Antunes
L, Harris M, Upshaw Z, Sepich DS, Johnson AN, Mokalled M, Solnica-Krezel L, Dobbs MB, Gurnett CA. EMBO
Mol Med. 2020 Oct 5;12(11):e12356.

Liposomes embedded within fibrin gels facilitate localized macrophage manipulations within nerve. Pan D, Sayanagi
J, Acevedo-Cintrén JA, Schellhardt L, Snyder-Warwick AK, Mackinnon SE, Wood MD. J Neurosci Methods. 2020
Oct 17:108981.

Incidence of nerve injury after extremity trauma in the United States. Padovano WM, Dengler J, Patterson MM, Yee
A, Snyder-Warwick AK, Wood MD, Moore AM, Mackinnon SE. Hand (N Y). 2020 Oct 21:1558944720963895.

Zinc homeostasis and signaling in the roundworm C. elegans. Earley BJ, Mendoza AD, Tan CH, Kornfeld K. Biochim
Biophys Acta Mol Cell Res. 2020 Oct 2;1868(1):118882.

SARM1 depletion rescues NMNAT1-dependent photoreceptor cell death and retinal degeneration. Sasaki Y, Kakita
H, Kubota S, Sene A, Lee TJ, Ban N, Dong Z, Lin JB, Boye SL, DiAntonio A, Boye SE, Apte RS, Milbrandt J. Elife.
2020 Oct 27;9:62027.

Burst mitofusin activation reverses neuromuscular dysfunction in murine CMT2A. Franco A, Dang X, Walton EK, Ho
JN, Zablocka B, Ly C, Miller TM, Baloh RH, Shy ME, Yoo AS, Dorn GW 2nd. Elife. 2020 Oct 19;9:e61119.

A neuroactive steroid with a therapeutically interesting constellation of actions at GABAA and NMDA receptors.
Ziolkowski L, Mordukhovich |, Chen DM, Chisari M, Shu HJ, Lambert PM, Qian M, Zorumski CF, Covey DF,
Mennerick S. Neuropharmacology. 2020 Oct 23:108358.

Membrane organization and intracellular transport of a fluorescent analogue of 27-hydroxycholesterol. Szomek M,
Moesgaard L, Reinholdt P, Haarhgj Hald SB, Petersen D, Krishnan K, Covey DF, Kongsted J, Wistner D. Chem
Phys Lipids. 2020 Oct 31;233:105004.

The Fgf8 subfamily (Fgf8, Fgf17 and Fgf18) is required for closure of the embryonic ventral body wall. Boylan M,
Anderson MJ, Ornitz DM, Lewandoski M. Development. 2020 Oct 19;147(21):dev189506.

SS-31 and NMN: Two paths to improve metabolism and function in aged hearts. Whitson JA, Bitto A, Zhang H,
Sweetwyne MT, Coig R, Bhayana S, Shankland EG, Wang L, Bammler TK, Mills KF, Imai Sl, Conley KE, Marcinek
DJ, Rabinovitch PS. Aging Cell. 2020 Oct;19(10):e13213.

Video-based learning in surgery: Establishing surgeon engagement and utilization of variable-duration videos. Yee A,
Padovano WM, Fox IK, Hill EJR, Rowe AG, Brunt LM, Moore AM, Snyder-Warwick AK, Kahn LC, Wood MD, Coert
JH, Mackinnon SE. Ann Surg. 2020 Dec;272(6):1012-1019.

Preemptive analgesic effect of intrathecal applications of neuroactive steroids in a rodent model of post-surgical pain:
Evidence for the role of T-type calcium channels. Tat QL, Joksimovic SM, Krishnan K, Covey DF, Todorovic SM,
Jevtovic-Todorovic V. Cells. 2020 Dec 12;9(12):2674.
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Article contributed by Dr. John Russell

This past year, David was elected Fellow of both the American
Association of Anatomy (AAA) and the American Association for
the Advancement of Science (AAAS) for both his service and
contribution to the scientific community. His contributions and
mentorship were highlighted by Valerie Burke DeLeon, President-
elect of AAA at his AAAS Fellowship induction, saying “...Dr.
Ornitz generously shared a valuable mouse model when I was
starting my own research lab.” David has shared his genetically
engineered mice with well over three hundred academic
laboratories.

David Ornitz is an Alumni Endowed Professor in Developmental
Biology. He received his M.D./Ph.D. training at the University of
Washington and after a postdoctoral fellowship at Harvard
University was recruited by Jeff Gordon to the Department of
Molecular Biology and Pharmacology. The Ornitz laboratory is
internationally recognized for their work on Fibroblast Growth Factors (FGFs), which are essential molecules
for development, physiology, response to injury, and cancer. Current studies in the Ornitz lab are examining
FGFs, FGF receptors, and a variety of other interacting signaling pathways in the mouse embryo and in adult
mice, with a focus on inner ear, skeletal, cardiovascular, and pulmonary development, physiology, and injury
response.

David has been an integral part of the emergence of a developmental biology focus in the Department and
served as Interim Chair of the Department from 2004-2009 during the transition from the Department of
Molecular Biology and Pharmacology to the Department of Developmental Biology. He has also been
recognized as a Distinguished Investigator and Outstanding Faculty Mentor by the University.

In September 2019, the
Department hosted a picnic in
Forest Park for all the members of
the department and their families.
Fun was had by all with
volleyball, T-ball, washers, bean
bag, lawn darts, a pifiata and an
air brush tattoo artist. The day
ended with a visit from the ice
cream truck!
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Geoffrey Goodhill, Ph.D., joining the Department of
Developmental Biology

We are delighted to announce that Geoffrey Goodhill, Ph.D., will be joining
Washington University School of Medicine in St. Louis in 2021, to be dually

appointed as Professor in the departments of Developmental Biology and

Neuroscience. In his interdisciplinary research Dr. Goodhill combines mathematical
and experimental approaches to investigate the computational principles underlying
neural development, particularly in the zebrafish model. Dr. Goodhill earned his
bachelor of science degree in Mathematics and Physics at the University of Bristol,

UK, his masters in Artificial Intelligence at the University of Edinburgh and his PhD

in Cognitive Science at the University of Sussex, UK. He carried out his postdoctoral
studies in computational neuroscience at the University of Edinburgh, UK, and
continued them in the US at Baylor College of Medicine and the Salk Institute for
Biological Studies as a Sloan Theoretical Neuroscience Fellow. Dr. Goodhill was
appointed to his first faculty position at Georgetown University Medical Center in S :
1996, where he was promoted with tenure in 2001. In 2005 he moved to The University of Queensland where he
is currently a Professor jointly between the Queensland Brain Institute & School of Mathematics and Physics. He
has published over 100 peer-reviewed papers, and has been recognized by the Paxinos-Watson Prize and the
Elspeth McLachlan Plenary Award from the Australasian Neuroscience Society. He served as Editor-in-Chief of
the journal Network: Computation in Neural Systems and is currently on the Editorial Boards of Brain

Informatics and Neural Computation. His recent TEDx talk can be viewed

a https://www.youtube.com/watch?v=yyNEOwEg6-I.

Submission to the image contest from Submission to the image contest from Zhao
Didier Hodzic (McNeill lab) entitled Sun (Yoo lab) entitled “Neurospheroid formed
“Immunolocalization of Nemp1 (green), by directly reprogrammed human neurons”

a nuclear envelope protein required for
fertility, in primordial mouse oocytes”

26 DEPARTMENT OF DEVELOPMENTAL BIOLOGY NEWSLETTER



2019 - 2020 Edition

Article contributed by Dr. John Russell

Doug trained as a chemist at Johns Hopkins
University, becoming an expert in steroid medicinal
chemistry during his postdoctoral training. He was
hired by Phil Needleman into the Department of
Pharmacology. Since that time, he has become an
internationally recognized expert, synthesizing
thousands of novel steroids, with his team of
students, postdocs, and staff scientists. Steroids
produced by Doug have provided important insights
into breast cancer drugs, anti-epileptics, and most
recently in neurosteroids that have anesthetic and
anti-depressive activity. Doug was a co-founder of
Sage Pharmaceuticals in 2010, seeking to license his
novel neurosteroids for clinical trials. Doug received
the St. Louis Award from the American Chemical ;
Society in 2004 and in 2017, Doug was named a Douglas F. Covey, PhD, speaks at his installation as the

Washington University Distinguished Investigator. inaugural Andrew C. and Barbara B. Taylor Distinguished
Professor of Psychiatry at Washington University School of

Doug was recognized in 2019 by election to the
National Academy of Inventors, as a Senior
Member, for his many patented compounds tested and used in clinical medicine.

Medicine in St. Louis. Photo: Mark Beaven

Most recently, Doug has developed a crucial collaboration with Prof. Charles Zorumski, the Samuel B. Guze
Professor, Head of the Department of Psychiatry, and Head of the Taylor Family Institute for Innovative
Psychiatric Research. Collaboration between the Taylor Family Institute and Sage Pharmaceuticals is moving
towards the rapid testing of anti-depressant steroids produced in Doug’s lab. The Taylor family recently
recognized Doug’s contribution by endowing Doug as the Andrew C. and Barbara B. Taylor Distinguished
Professorship in the Department of Psychiatry.

Article contributed by Mayssa Mokalled

Launched in the fall of 2018, the Postdoc Liaisons Forum aims to provide scientific advising, career support,
and a social network for our postdoctoral community. Dr. Helen McNeill and Dr. Mayssa Mokalled were
selected by faculty and postdocs to support this Forum. The community meets on the first Wednesday of each
month. Meetings alternate between practice chalk-talks, grant or manuscript discussions, or occasional social
happy hours. These casual, postdoc-driven liaisons have provided informal feedback from peers, fostered new
= i collaborations, and enhanced the camaraderie between
the postdoctoral fellows of the Department of
Developmental Biology. Additional special events
included a Postdoc Appreciation Lunch held in
conjunction with the Center of Regenerative Medicine,
and a Special Departmental Tea Time to celebrate
L postdoctoral accomplishments for the year.

Special Tea Time to recognize Postdoc accomplishments
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Faculty Spotlight: Thorold Theunissen, Ph.D.

Article contributed by Dr. Angela Bowman

The Department’s newest addition, Dr.
Thorold Theunissen, has wasted no
time getting his laboratory up and
running, winning several prestigious
junior investigator awards in the process.

Thor joined the Department in January
2018 from the Whitehead Institute for
Biomedical Research, where he was a :
postdoctoral fellow in the laboratory of Theuniss.en Lab pictured left to r'z'gh't: Thorold Theunissen, Chen Dong,
Rudolf Jaenisch. While in the Jaenisch lab, Laura Fischer, Kyoung Park, Yiming Zhang, and Shafgat Khan
Thor developed conditions that allow the derivation and culture of naive human pluripotent stem
cells. Human naive stem cells represent an earlier developmental stage than traditional human
embryonic stem cells, and are thus thought to have greater developmental potential, which is
important for their use in developmental and disease modeling schemes, as well as for generating
clinically relevant cell types for regenerative medicine.

In his own lab, Thor is continuing his pioneering work on naive pluripotency. “While we're
continuing to flesh out some of the ideas that I presented during my interview, we've also embarked
on an entirely new direction to model placental development that did not even feature in my plans
two years ago. This effort has had a major boost from collaborations with other labs in DB,
Genetics and OB/GYN”, Theunissen says.

Recognition for Thor’s outstanding scientific vision has come from numerous sources. Internally he
1s the primary investigator on a large-scale collaborative grant from the Children’s Discovery
Institute. Along with Kristen Kroll and Lila Solnica-Krezel, the grant aims to utilize human
pluripotent stem cells for modeling pediatric developmental disorders. Thor was also named an
Edward Mallinckrodt Jr. Foundation Scholar and received the extremely prestigious NIH Director’s
New Innovator Award, in both cases following in the footsteps of Andrew Yoo from the
department. He has also been awarded a grant from the inaugural Shipley Foundation Program for
Innovation in Stem Cell Science.

“It's been overwhelming at times to juggle my research program with the additional demands of
being a new PI, in particular learning to be an effective recruiter, grant writer, budgeter and reviewer
of other scientists' work. However, I'm very pleased with my lab's progress during this short time.”
But Thor credits the collegial environment in Developmental Biology for easing the transition into a
faculty position. “I continue to be amazed by the support offered to junior faculty members in our
department. Just [recently] I had a two hour lunch with one of my faculty mentors to iron out plans
for a manuscript.”

In addition to embarking on a strong scientific trajectory, Thor is also an engaged member of the
department, teaching the Development, Regeneration, and Aging Journal Club and serving on the
faculty search committee.
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In March, the Department of Developmental
Biology hosted Dr. Virginia M-Y. Lee, the John
H. Ware 3rd Professor in Alzheimer’s
Research in the Department of Pathology &
Laboratory Medicine at the University of
Pennsylvania School of Medicine, who
presented the 21st David M. Kipnis Lecture.

The David M. Kipnis lectureship was established
to honor the late Dr. David Kipnis, Distinguished
University Professor of Medicine and chair of the
Department of Medicine from 1972 to 1992.
Each annual lecture is delivered by an individual
whose work on basic questions related to the
control of cell growth, differentiation and
communication has important implications for
understanding the origins of human diseases.

Talk title: “Transmission of misfolded proteins
in neurodegenerative disorders: A common
mechanism of disease progression”

In October, the Department of Developmental
Biology hosted Dr. Andrew McMahon, W.M.
Keck Provost and University Professor of
Stem Cell Biology and Regenerative Medicine
Chair, Department of Stem Cell Biology and
Regenerative Medicine; and Director, Eli and
Edythe Broad Center for Regenerative
Medicine and Stem Cell Research, University
of Southern California, who presented the
39" Annual Oliver H. Lowry Lecture.

i

The Lowry Lecture is held annually to
honor the many contributions of the late
Oliver Lowry to the field of biochemistry
and metabolic regulation, as well as to
Washington University. Dr. Lowry came to
Washington University in 1947 and chaired
the Department of Pharmacology from
1947 to 1976. He was Dean of the School
of Medicine from 1955-1958. He became
an Emeritus Professor in 1979, and served
as acting Department Chair from 1989-
1990. He remained an active member of
the Department through 1994.

Talk title: “Developmental strategizing
towards the treatment of kidney disease”
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In March, the Center of Regenerative

Medicine hosted Dr. Arturo Alvarez-Buylla,
Heather and Melanie Muss Professor in the Throughout the year,
Department of Neurological Surgery at the opportunities arise for special
University of California, San Francisco, seminars, which are often co-
who presented the Fourth Distinguished hosted with other centers and
departments.

Lecture in Regenerative Medicine.
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Talk Title: “Adult neural stem cell origin
and self-renewal: Does brain size matter?”

Submission to the image contest from David Ornitz entitled Submission to the image contest from Sarah Waye (Morris lab)
“Mouse Skeleton stained with alcian blue and alizarin red” entitled “Creb313 supports regional reprogramming of the

mouse intestine”
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-* More than 100 department members tuned
in to celebrate the season together. The
group enjoyed music by Rowan Karvas
and Sebastian Buhts, an address by Lila
Solnica-Krezel and award presentations
for length of service, Boime and Covey
Fellowships as well as the Boime
Publication Award.

WU Center of Reg Med @wusticrm - Dec 15, 2020
Counting down to the @WashUDevBio holiday party tonight. I've got my

Wh_xte Box Catering goodies and my @SolnicaKrezell sparkling wine “»

Kathy's iPhone

Kyoung Mi Park ngwon o _ Kyohei Tokizane
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Opportunities for Giving

Philanthropy plays a key role in accelerating
groundbreaking research and medical breakthroughs,
and advancing our educational mission. Your gift to the Submission to the image contest from Mayssa Mokalled

Department of Developmental Biology at Washington
University School of Medicine can help:

* Fund innovative and high-impact research in the
area of developmental biology and regenerative
medicine

* Establish named chairs to recognize the

outstanding research, teaching and mentoring To make a gift or for more information, please
activities of our faculty contact the Washington University Medical
Alumni and Development Office at (314) 935-

* Support for various awards and fellowships for 9691 or by email at: meddev@wustl.edu

students and postdoctoral fellows at Washington
University

Visit our philanthropy page for more details:
http://devbio.wustl.edu/about/philanthropy

On December 17, 2019, faculty, postdocs, students and staff enjoyed a holiday
celebration at The Sheldon Concert Hall’s, Louis Spiering Room.
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