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2021 has been a robust and productive year for us in this Department despite the COVID-19 
pandemic. These challenging times have brought the best out of us. Because of your countless 
hard work and dedications, 2021 is another record year for the research enterprise of our 
Department. The research funding for the Department has reached all-time high – with over 
$26 million of extramural grants from federal funding agencies, foundations and industry. Our 
students, postdoctoral fellows, scientists and faculty continue to publish ground-breaking 
scientific discoveries in the most impactful journals including Nature and Cell. With collective 
e�orts from everyone in the Department, we are also making major progress in improving 
“Diversity and Inclusion” in our workplace. I would like to take this opportunity to thank you all 
for your resilient and heroic e�orts in making 2021 both productive and memorable. This 
Year-in-Review highlights these extraordinary accomplishments of our Department in 2021 
that we should all take proud in. I look forward to continuing our joint quest of scientific 
discovery in a bright new year 2022.

structure/function and mechanism of opioid receptor and 
glutamate receptors, and chemical modulators (Devi, Cell 
Mol. Neurobiol, eLife, Commun. Biol,; Filizola, JMC, Neuro-
pharmacology, Elife, Biochem.), RNA biology and pathways in 
bacteria (Lazaruz, JACS; Bechhofer and Lazarus, RNA), big 
data bioinformatics of biology and diseases (Ma’ayan, PNAS, 
Nucleic Acids Res., Sci. Rep.), integrated experimental- 
computational design of kinase and transporter inhibitors 
(Schlessinger, PNAS, Cancer Discov., Elife, Nature Commun., 
Nucleic Acids Res., Sci. Transl. Med.), drug benefit and risk 
assessment (Sobie, Nature Commun., PNAS; Iyengar, Sobie, 
Stem Cell Reports), mechanism of cancer cell dormancy and 
dissemination (Sosa, JEM, bioRxiv.), FSH inhibition as new 
treatment for Alzheimer’s disease and bone resorption (Zaidi, 
Nature, Cell, J. Clin, Endocrinol. Metab.), and epigenetic 
mechanism of gene transcription and drug discovery (Walsh, 
Nature Commun.; Zhou, JEM, Nature Commun.). The research 
in the Department is supported by robust extramural funding 
from federal agencies, foundations and industry with total 
awards of $26M in 2021. Notably, in 2021, Drs. Mone Zaidi, 
Tony Yuen and their colleagues have received new research 
awards of $18.1M (5 years) from the National Institute of 
Aging for their research on the disease mechanism and drug 
discovery for Alzheimer’s Disease. Please see our Publications 
list and Grants list for 2021.

The Department of Pharmacological Sciences is a home to a 
unique body of basic science laboratories at Mount Sinai that 
conduct molecule-based research to study mechanisms of 
biology and human diseases and perform mechanism-guided 
rational design and development of chemical probes and 
therapeutic drug molecules for better disease treatment and 
prevention. The rich environment in the Department, o�ered 
by the well-integrated campus of Mount Sinai Hospitals and 
the Medical School, empowers our investigators to make 
groundbreaking scientific discoveries by bringing together 
key technologies and academic programs directed by leading 
experts in various research fields. Despite the challenges of 
the COVID-19 pandemic, our researchers continued to make 
breakthrough discoveries featured in journal publications in 
2021. These studies include new mechanistic insights into 
gene transcription and DNA replication (Aggarwal, Nature, 
Nature Commun.), structure-guided drug discovery for acute 
myeloid leukemia, triple-negative breast cancer, and lymphoma 
(Jin, Aggarwal, Sci. Transl, Med; Reddy, Aggarwal, Nature 
Commun.; Jin, Filizola, Aggarwal, Clin. Cancer Res.), therapeutic 
degraders for epigenetic proteins in cancers (Jin, Cancer 
Discov., Cell, Cell Chem. Biol., Dev. Cell, JACS, JMC, Nature 
Cancer, Nature Commun., Nature Rev. Drug Discov.), new 
therapeutics for beta-cell regeneration for diabetes (DeVita, 
JMC, PNAS), new chemical modulators for GPCRs (Jin, Nature),

RESEARCH HIGHLIGHTS

https://dpsismms.org/wp-content/uploads/2021/12/Publications.pdf
https://dpsismms.org/wp-content/uploads/2021/12/Publications.pdf
https://dpsismms.org/wp-content/uploads/2021/12/Grants.pdf
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STRUCTURAL BIOLOGY & BIOPHYSICS
Aneel Aggarwal, PhD
Structural biology or structure guided methods (both 
computational and experimental) are extremely powerful 
scientific approaches in addressing some of the most 
challenging questions in biology and disease. The 
Center of Excellence in Structural Biology and Biophysics 
possesses strong expertise in X-ray crystallography 
(Aggarwal, Dar, Lazarus, Wacker), NMR spectroscopy 
(Zhou), CryoEM (Aggarwal and Wacker), and computa-
tional biophysics/chemistry (Filizola, Osman, Schlessinger). The year 2021 
was highly successful. This included several new NIH and Foundation 
grants awarded to the Dar laboratory (2 R01s from NCI, an R56 grant from 
NIA, and the MARK foundation) and the Lazarus laboratory (an NIH Small 
Grant for Alzheimer’s Disease, and an award from Sinsheimer Foundation). 
Several new grants were submitted, including a U19 subcontract in 
response to an NIAID RFA to establish Antiviral Drug Discovery Centers for 
Pathogens of Pandemic Concern (Aggarwal). The Center continued to 
publish cutting-edge research, including key publications in Biochemistry 
(Dar and Schlessinger), Blood Advances (Filizola), Clin. Cancer Res. (Filizola, 
Jin and Aggarwal in collaboration with Parekh), Elife (Filizola ), Nature 
(Aggarwal), Nature Commun. (Aggarwal), RNA (Lazarus and Bechhofer), 
and Science Trans. Med. (Jin and Aggarwal).

BIOINFORMATICS
Avi Ma’ayan, PhD
The Bioinformatics Center of Excellence had another 
successfully year in 2021. Led by Daniel Clarke from the 
Ma’ayan Lab, the Center developed the Appyters 
system available at Maayan Lab Cloud. Appyters are 
light-weight Bioinformatics applications that can be 
created from Jupyter Notebooks. So far 17,612 unique 
users accessed the Appyters system, and an article 
that described Appyters was published in Patterns 
(2(3), 100213; March 12, 2021). Led by Minji Jeon from the Ma’ayan Lab, the 
Center also developed a Deep Leaning model to predict drug targets for 
17 di�erent pain types. The study, which was featured on the NIH Common 
Fund website, was published in Biochemistry (60(18), 1430; May 11, 2021). 
In 2021, the Bioinformatics Center contributed to a new NIH program 
called the Common Fund Data Ecosystem (CFDE). This work is funded via 
4 new Other Transactions (OT) awards totaling $2,255,809 in TC. In 
addition, the Bioinformatics Center continues to develop and maintain 
widely used bioinformatics software applications. In 2021, over 300,000 
unique users from academia, biotech, and big pharma accessed these 
digital resources. 

RNA BIOLOGY & MEDICINE
Martin Walsh, PhD
The Center of Excellence for RNA Biology and Medicine 
has been at the forefront of developing new research 
projects and experimental and analytical tools for 
enabling research in areas of long non-coding RNA 
biology and for using RNA sequencing technologies with 
Pacific Biosciences instruments to perfom ISO-Seq by 
both bulk tissue and single cell transcriptomic approaches. 
Recent developments have allowed the Center to leverage these areas of 
scientific and technical strengths that now us to procure support from a 
supplemental grant (7U01AR071133-05S1) in 2021 through 2022 from the 
Molecular Transducers of Physical Activity Consortium (MoTrPAC) as a 
Trans-NIH Common Fund initiative to map the molecular signatures 
corresponding to human exercise and physical activity by single cell/nuclei 
transcriptomic approaches. Two manuscripts are currently under review 
linked to this e�ort. Additionally, the RNA biology center has expanded the use 
of patient tissue biopsies to articulate cell populations from cystic fibrosis (CF) 
patients to map the tissue microenvironment associated under normal and 
diseased states (submitted). We are conducting these approaches for 
cancer biology using patient tumors and tissues.

CENTERS OF EXCELLENCE UPDATE

THERAPEUTICS DISCOVERY
Jian Jin, PhD
The Center of Excellence in Therapeutics Discovery 
focuses on discovery and characterization of small-mol-
ecule therapeutics for the treatment of human diseases. 
A large number of DPS laboratories including (but not 
limited to) Reddy, Dar, DeVita, Zhou, Lazarus, Sosa, 
Schlessinger, Filizola, Guccione, Wacker, Aggarwal, Devi, 
Walsh and Jin are part of this Center and are utilizing 
state-of-the-art pharmacology, structural biology, 
computational biology and chemistry, biophysics, medicinal chemistry and 
chemical biology approaches to develop novel therapeutics and innovative 
therapeutic strategies. These laboratories have made tremendous strides 
and advancements in research in 2021. Their extraordinary accomplishments 
have been recognized by prestigious awards and high impact publications. 
For example, Dr. Zhou has been elected as a Fellow of the National Academy 
of Inventors. Dr. Dar has received two new collaborative R01 grants from NCI 
for colorectal and liver cancer drug discovery, one R56 grant from NIA, and 
multiple foundation grants. Dr. Dar was awarded tenure and promoted to full 
Professor in 2021. The Sosa laboratory discovered a new agonist for NR2F1 
that blocks the metastasis-initiating capacity of disseminated tumor cells via 

The unique strength of the Department of Pharmacological Sciences lies in 
its diverse nature and breadth of the research programs directed by our 
principal investigators. These investigators tackle challenging scientific 
problems through combined molecular and systems approaches. This 
strategy is rigorously applied to the interactions between macromolecules 
(proteins, nucleic acids, lipids) and small molecules, both natural and 
synthetic, on individual basis and on genomic scale using experimental 
and computational methods. By integrating knowledge of both types of 
interactions, we can identify and exploit opportunities to modulate pathological 
functions with existent drug molecules or newly designed compounds. To 
enhance synergistic interactions of the diverse research programs in the 
Department, and throughout the Medical School, we organize Centers of 
Excellence around the major research focus areas in which the Department 
has clear strength, and new emerging fields that we aim to expand through 
our focused new faculty recruitments. Below is a brief summary of research 
accomplishments from four of the Centers of Excellence in the Department 
in 2021.

STRENGTH IN DIVERSITY
dormancy induction (Journal of Experimental Medicine, 2021). The Filizola 
laboratory reported novel positive allosteric modulators of the mu-opioid 
receptor that enhance the analgesic properties of clinically used opioids but 
not their adverse e�ects (Neuropharmacology, 2021). Filizola, Aggarwal and 
Jin laboratories in collaboration with Dr. Samir Parekh disclosed the first 
inhibitors of SOX11 as potential lead compounds for treating mantle cell 
lymphoma (Clinical Cancer Research, 2021). The Jin lab in collaboration with 
Dr. Ramon Parsons reported a novel and in vivo e�cacious AKT degrader 
for treating PI3K/PTEN pathway mutant cancers (Cancer Discovery, 2021). 
In collaboration with the Aggarwal and Dr. Greg Wang (UNC) laboratories, 
the Jin laboratory also discovered a novel and in vivo e�cacious WDR5 
degrader for treating MLL-rearranged leukemia (Science Translational 
Medicine, 2021). For additional publications and grants received by the 
laboratories in this Center of Excellence, please see the attached full list of 
2021 DPS publications and grants. 

https://commonfund.nih.gov/dataecosystem
https://commonfund.nih.gov/idg/programhighlights
https://commonfund.nih.gov/idg/programhighlights
https://appyters.maayanlab.cloud/#/
https://labs.icahn.mssm.edu/jinlab/
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RESEARCH AND EDUCATION HIGHLIGHTS

DIVERSITY INITIATIVES

DPS PILOT PROJECTS

2021 Program E�orts
• Created the CoDES webpage
• Faculty participated in the Annual Center for Excellence in Youth Education 
(CEYE) activities & including the CEYE Bioinformatics Summer Program 2021
• Discussed with the O�ce for Diversity and Inclusion to establish
unconscious bias training
• Distributed unconscious bias related materials among Faculty members 
involved in Faculty or students recruitment
• Identified two potential internal underrepresented female Faculty
candidates to increase diversity in DPS Faculty
• Organized “Annual Diversity Lecture” by Dr. Klarissa Jackson (UNC)
• Hosted the first “Movie Day” event on December 10th

2022 Goals/Future Plans
• DPS will explore the possibility to host underrepresented students in the 
“science week” event organized by CEYE in 2022. DPS Faculty/trainees will 
volunteer to give guest lectures in di�erent programs held by CEYE
• A new, yearly Seminar Series around “Diversity and Inclusion at Workplace” 
topic. We will invite chiefs of diversity programs from pharmaceutical companies, 
academia and business corporations
• Development of specialized career platforms for students in the DPS/PTD 
with marginalized and underrepresented identities
• Keep our e�orts to increase the number of underrepresented Faculty in DPS 
by actively recruiting internal and external candidates
• Creation of an online “Cooking Inspiration Recipes” website from DPS to 
promote inclusion

CoDES

EDUCATION HIGHLIGHTS
PHARMACOLOGY AND THERAPEUTICS DISCOVERY
2021 was an excellent year for the Pharmacology and Therapeutics Discovery (PTD) training area. We saw 7 students defend their dissertations, graduating with 
an average of 2.1 first author publications and 5.3 total publications. These trainees obtained excellent positions in academia, the pharmaceutical industry, and fields 
such as consulting. We welcomed 2 new students into the PhD program (with a 3rd deferring for a year), to join the 8 students (6 PhD and 2 MD/PhD) that are 
currently in their 2nd year at Mount Sinai. Four are supported by institutional T32 training grants, and another 2 have successfully obtained their own fellowships, so 
the MTA’s excellent track record of funding continues. Additional activities in 2021 included the Diversity and Training symposium in June (planned by the DPS SPA), 
student presentations at the DPS retreat in October, and meetings to advise students on strategies for lab rotations and thesis proposal exams. In January-April of 
2022 we will recruit a new cohort of students into the PhD program.

KRULWICH FELLOWS
The current academic year is the 2nd year of the Krulwich Fellows program, which supports PREP scholars at Mount Sinai and is 
generously funded by DPS faculty with endowed chairs. From the first pair of Krulwich Fellows (2020-21 academic year), Anthony 
Azzun matriculated to the MD/PhD program at UCLA, and Jailene Paredes is currently applying to MD/PhD programs. The new 
Krulwich Fellows, selected for the 2021-22 academic year, are Travyse Edwards (Left) and Tia Robinson (Right). Travyse is a graduate 
of Binghamton University who is performing computational genomics research with Dr.’s Alison Goate and Edoardo Marcora, and Tia 
is performing research on HIV with Dr. Benjamin Chen.

DPS-SPA
The Department of Pharmacological Sciences Students-Postdoc Association (DPS-SPA) is proud to have sponsored the first Annual DPS 
Diversity Symposium on May 25th, 2021. At this event, we welcomed Anthony Azzun and Jailene Paredes as the inaugural Krulwich Fellows. Mary 
Koshy, MPA (Left) led a discussion on “Unconscious Bias” and  Dr. Uraina Clark (Middle) led a discussion on “How to Improve Diversity in Science 
– From the Bench to the World.” Another major diversity initiative is the creation of CoDES, a commission to increase diversity and promote 
inclusion, which is co-led by Drs. Sosa and Schlessinger. Finally, we hosted the second Annual DPS Diversity Lecture and ‘Open Conversations’ 
discussions by Dr. Klarissa Jackson (Right).

An exciting series of events are planned for 2022 that include second annual DPS Diversity Symposium in 
March. At that event we will welcome the second cohort of Krulwich Fellows. Finally, in collaboration with the 
CoDES initiative, we plan to host the third Annual Diversity Lecture and Open Conversations discussions in 
the Fall of 2022. 

The DPS Pilot Project Program aims to support early career investigators, i.e. Assistant Professors in the investigator or research track, to pursue collaboration with 
established investigators in DPS. Three projects were selected for 2022 based on peer-review of scientific merit and evidence that the proposed study will lead to 
new extramural grant support, conducted by the Pilot Project Committee chaired by Prof. Roman Osman.

“Design of α7 nAChRs Negative Allosteric Modulators to Alleviate Stress-Induced Depressive State”
Carole Morel (PI) (Left), Jian Jin (Collaborator) (new project, $10,000)
Dr. Morel proposes to investigate a novel therapeutic approach to treat depression. To address this extremely important problem she hypothesizes that α7 
nAChRs Negative Allosteric Modulators act as antidepressants. In a conceptually and methodologically innovative multidisciplinary approach, Dr. Morel in collaboration 
with Dr. Jian Jin integrate chemical design of new compounds, ex vivo electrophysiology and real-time fiber photometry in behaving mice to test a novel therapeutic 
treatment of depression. The proof-of-concept approach is expected to yield key results that serve as basis for an exciting research plan.
“Elucidating the Heterogeneity of Disseminated Cancer Cells (DCCs)”
Soledad M. Sosa (PI) (Middle), Martin Walsh (Collaborator) (new project, $10,000)
Dr. Sosa proposes to investigate the transition of early disseminated cancer cells (eDCC) to late DCC on the path to metastatic cancer state. In collaboration with 
Dr. Walsh, she will characterize the di�erence between e- and l-DCCs using single cell genomic approaches. To elucidate the development of metastatic tumor 
cells she will characterize the interactions between the DCCs and with the pro-tumorigenic immune innate cells in the development of metastatic states. Her 
experience in this field leads her to explore new mechanisms in cancer development, and results from her proposed research will strengthen her plan to study the 
evolution of cancer cells and the involvement of the immune system in cancer progression.
“Structural Characterization of a Novel Driver of Alzheimer’s Disease Empowers Drug Development”
Daniel Wacker (PI) (Right), Avner Schlesinger (Collaborator) (continued project, $20,000)
Dr. Wacker reports progress in all three aims of this pilot project in 2021 on (1) purification of a bicarbonate transporter 
SLC4A10/NBCn2; (2) determination of a distinct structure of the transporter at 2.9 Å resolution by Cryo-EM; and (3) 
identification of a binding site for small molecules that a�ect transporter’s function. The productive collaboration with the 
Schlesinger lab promises development of potential active small molecules for the transporter. There are clear plans for 
publishing this work (Spring 2022) and submitting a research grant, which will extend the research project to study the 
role of the transporter in Alzheimer’s Disease onset and progression.

https://icahn.mssm.edu/about/departments/pharmacological-sciences/training/diversity-initiative/commission-diversity-equality-support
https://icahn.mssm.edu/about/diversity/ceye
https://icahn.mssm.edu/about/diversity/ceye
https://icahn.mssm.edu/about/departments/pharmacological-sciences/training/biophysics
https://icahn.mssm.edu/education/non-degree/prep
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SPECIAL EVENTS
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LAB PRESENTATION WINNERS
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DATA BLITZ PRESENTATION WINNERS

PROF. ARTHUR CEDERBAUM
Prof. Arthur Cederbaum retired in June 2021 after 
his remarkable 50-year academic career at Icahn 
School of Medicine at Mount Sinai. In honor of his 
life-time achievements as an exceptional scientist 
and educator, he was named as Professor 
Emeritus in Pharmacological Sciences upon his 
retirement. 
A nation's leading investigator in liver metabolism and liver disorders, Prof. 
Cederbaum’s research is centered on the study of biochemistry, metabolism 
and toxicology of alcohol in the liver. Over the past 50 years, Prof. Cederbaum 
and his team investigated substrate shuttle mechanisms... Read More

DR. ANGELIKI BUKU
This year we said farewell to Dr. Angeliki Buku, 
who retired after more than 40 years of dedicated 
service to the Department. Dr.  Buku is a noted 
peptide chemist who was first recruited to Mount 
Sinai by the late Prof. Irwing Schwartz, the founding 
chairman of the Department of Physiology and 
Biophysics (currently part of the Department of 
Pharmacological Sciences). Dr. Buku subsequently worked with Profs. 
Diomedes Logothetis and Aneel Aggarwal.  “Angie was the first one to arrive in 
the morning  and last the to leave, and was an inspiration to a generation of my 
students and postdocs. We miss Angie and wish her well”, said Prof. Aggarwal.

EXTERNAL PAGES
Please visit our other pages for additional notable information from our department, click on the buttons below!

PRESENTATIONS, SERVICES, HONORS & AWARDS

PUBLICATIONSGRANTS

MEMBERS

THE 14TH DPS ANNUAL RESEARCH RETREAT
The Department traditionally organizes an annual research retreat where faculty, students and postdoctoral fellows from each 
laboratory meet and present their latest breakthrough discoveries by oral and poster presentations. Awards for Best Presentation 
and Best Poster were given to student and postdoc presenters. In this year’s DPS research retreat, held on October 29, 2021, a 
Keynote research presentation on “Controlling Protein Degradation and 
Cytoskeletal Dynamics with Light” was given by Dr. Dirk Trauner (Left), Janice 
Cutler Professor of Chemistry, New York University. Additionally, the DPS 
Student and Postdoc Association (SPA) hosted a Communications Panel 
discussion on career development with Dr. Denise Cai (Middle), Assistant 
Professor of Neuroscience, and Dr. Florian Krammer (Right), Professor of 
Microbiology, Pathology, Molecular and Cell-based Medicine, Icahn School of 
Medicine at Mount Sinai.

THE 21ST IRVING L. SCHWARTZ LECTURE IN STRUCTURAL AND CHEMICAL BIOLOGY
THE 14TH JACK PETER GREEN LECTURESHIP IN PHARMACOLOGY
The Department of Pharmacological Sciences has a rich tradition of scientific lectures focused on the frontiers of science. In 
addition to the departmental seminar series, we host two named lectureships, i.e. “The Irving L. Schwartz Lectureship in Structural & 
Chemical Biology” (endowed by The Barry S. Strauch and Evelyn M. Strauch Foundation), and “The Jack Peter Green Lectureship in 
Pharmacology” in honor of the late Dr. Irving L. Schwartz (1918-2011), the founding Chair of Department of Physiology, and the late Dr. 
Jack Peter Green (1925-2007), the founding Chair of Department of Pharmacology, respectively. The Schwartz and Green 
Lectures are given annually by preeminent scientists to champion Drs. Schwartz and Green’s vision in molecule-based research to 
the understanding of human physiology, and disease and in pharmacology research on disease mechanisms and drug action, 
respectively. In 2021, the 21st Schwartz Lecture on “Some Assembly Required: of Histone 
Chaperones, Chromatin Remodelers, and Nucleosome Assembly Factors” was given by Dr. 
Karolin Luger (Left), Jennie Smoly Caruthers Endowed Chair of Biochemistry, Professor of 
Chemistry and Biochemistry, University of Colorado Boulder, Investigator of Howard Hughes 
Medical Institute on December 9, 2021. The 14th Green Lecture on “New Chemical and Synthetic 
Biology Technologies” was given by Bryan Roth, MD/PhD (Right), Michael Hooker Distinguished 
Professor of Pharmacology, University of North Carolina, Chapel Hill on October 14, 2021.

https://dpsismms.org/wp-content/uploads/2021/08/2Q_Newsletter_2021.pdf
https://icahn.mssm.edu/about/departments/pharmacological-sciences
https://dpsismms.org/wp-content/uploads/2021/12/Grants.pdf
https://dpsismms.org/wp-content/uploads/2021/12/Publications.pdf
https://dpsismms.org/wp-content/uploads/2021/12/AwardsConferenceServices.pdf
https://dpsismms.org/wp-content/uploads/2021/12/Members.pdf
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