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Harvard RNA Medicine 2020
A Message From Director Frank Slack
A few weeks ago as we were putting the final touches on our 6th
Annual RNA Medicine 2020 symposium, we could not have imagined
having to cancel the whole event, to shut down our labs, and to work
from home for so long. We have all become Zoom pros and much
more tolerant of the little snags that can and do happen. These last
weeks have been extraoridarily challenging especially for our front line
healthcare workers, many of whom are members or friends of the
HIRM. I want to thank all of these courageous people whose selfless
service is beyond measure! All of the Harvard hospitals are an integral
part of the HIRM and in addition to the world class medical care they
deliver, they are all now doing COVID-19 research for new
diagnostics, therapeutics, and vaccines. We are proud that our Core Facility is providing testing
for COVID-19 at BIDMC and that our Members are rapidly applying for new research grants to
help solve the COVID-19 pandemic.
In the last year, the HIRM has grown and broadened our visibility by starting new partnerships at
the HMS Quad and beyond. We are working with the Harvard-MIT Center for Regulatory Science
to develop new guidelines for enabling N of 1 research to get approved by the FDA in a critically
faster and timely manner. We are also helping to bring together the other RNA Centers across the
US and Canada to start a joint virtual seminar series and perhaps find other ways to bring the
broader RNA community together.
We now have 40 faculty members since adding 6 new members this year. In our continual effort
to create a climate of learning and collaboration, we had our first HIRM Retreat with over 100
people (members and their labs) attending. Of course, we have continued our Seminars,
Research-in-Progress Talks, Technology Showcases, RNA Core Workshops, and Business
Advisory Board Meetings throughout the year with record attendances.
We have started having our seminars and meetings virtualy so that we can most effectively meet
our mission. We know that this unprecedented time is difficult for everyone, but we also know that
we will be back to doing what we do best at the HIRM - world class research from our members
and building, enabling, and enhancing the RNA community to come together to learn new ideas
and make RNA discoveries for a better world.
I want to thank our sponsors and BIDMC for making it possible to do this important work and I
want to thank all of you for your wonderful participation and partnerships. If you don’t already
follow us on twitter, please do so at @irmdirector and please save April 29, 2021 for our RNA
Medicine 2021 Symposium.

Frank Slack, PhD
Director, HMS Initiative for RNA Medicine
Shields Warren Mallinckrodt Professor, Departments of Pathology and Medicine, Harvard Medical
School

New Faculty Member Profiles
Annalisa DiRuscio, MD, PhD, is an Assistant Professor in Medicine in
the division of Hematology-Oncology, Beth Israel Deaconess Medical
Center and Harvard Medical School. She received her MD from the
Università Cattolica Sacro Cuore (UCSC), Rome. While completing the
Hematology fellowship she moved to Boston to join Prof. Tenen’s group
at Harvard Medical School, and she started working on long noncoding RNAs. Upon completion of the clinical fellowship she continued
the PhD program in molecular biology from the UCSC and the postdoctorate training in Prof. Tenen’s laboratory. During this time, she
discovered a class of novel RNAs, termed DNA methyltransferase 1
(DNMT1)-interacting RNAs (DiRs), that play a key role in controlling
cell type-specific DNA methylation patterns. This discovery defined a paradigm shift on the
existing view on DNA methylation establishment offering a trailblazing perspective on the
relationship between transcription and DNA methylation.
Currently the main focus of Dr. Di Ruscio's laboratory is to understand the impact of
transcriptional activity in the establishment of DNA methylation as well as other epigenetic marks.
Another major direction is to define the translational potential of RNAs as a tool to correct aberrant
DNA methylation - one of the most common molecular lesions in cancer cells. Particularly, Di
Ruscio’s group investigates the functional role of DiRs in myeloid disorders that are characterized
by abnormal DNA methylation profile, such as Myelodysplastic Syndromes (MDS) and MDS
evolution to Acute Myeloid Leukemia. To this end, Di Ruscio’s group is developing DiR-mimicking
platforms to correct DNA methylation profile both globally and selectively. This pioneering
approach shows promise in overcoming the toxicity and lack of specificity of the existing FDAapproved hypomethylating therapies for MDS, with great benefit for cancer patients’ care.
Mark W. Feinberg, MD, is a Cardiologist and vascular biologist at
Brigham and Women’s Hospital (BWH) and an Associate Professor of
Medicine at Harvard Medical School. Dr. Feinberg is Director, Program
in Cardiovascular RNA Biology that investigates mechanisms leading to
the development of a range of macrovascular (e.g. atherosclerosis and
coronary and peripheral artery disease) and microvascular disease
(e.g. diabetes and wound healing). His group has elucidated the
functional role of non-coding RNAs (microRNAs and lncRNAs) in
endothelial cells and has translated these findings into novel
therapeutic approaches for ischemic cardiovascular disease states.
Dr. Feinberg has held various leadership roles in cardiovascular
research including his service on national peer review study sections, editorial service, and as a
Co-Chair of the Brigham Research Institute’s Cardiovascular, Diabetes, and Metabolic Disorders
Center. Dr. Feinberg completed his Cardiovascular Medicine fellowship training at Brigham and
Women’s Hospital, where he subsequently joined the faculty. He serves as Associate Program
Director of the BWH Cardiology Fellowship training program. Dr. Feinberg is a member of the
American Society of Clinical Investigation and has received several major research awards
including an AHA Louis N. and Arnold M. Katz Prize Finalist and the AstraZeneca David W. Haack
Memorial Award.
Zdravka Medarova, PhD, is Associate Professor in Radiology at
Harvard Medical School and Assistant in Neuroimaging at the
Athinoula A. Martinos Center for Biomedical Imaging, Massachusetts
General Hospital. She is also co-founder of TransCode Therapeutics,
Inc. Dr. Medarova is a geneticist/cancer biologist by training. She holds
a B.A. in pre-medicine from the University of Southern Maine (1998)
and a Ph.D. in Genetics from the University of New Hampshire (2002).
Her postdoctoral training was at the Massachusetts General Hospital
and Harvard Medical School.
Dr. Medarova's interests fall within the realm of RNAi-targeted cancer
therapy. Her group described, for the first time, the design and
application of ultrasmall iron oxide nanoparticles as imaging-capable carriers of siRNA to tumors.
Since then, her research has focused on developing nanotechnology and imaging tools to better
understand metastatic initiation and progression and applying this knowledge to design clinically
relevant therapeutic and diagnostic agents against metastatic cancer.
Gyongyi Szabo, MD, PhD, is the Mitchell T. Rabkin, M.D. Chair and
Chief Academic Officer at Beth Israel Deaconess Medical Center and
Beth Israel Lahey Health and the Faculty Dean for Academic Affairs at
Harvard Medical School. She is a physician scientist and an
internationally known expert in liver immunology and inflammation. Her
laboratory studies the cellular and molecular mechanisms of
inflammation and innate immunity in liver injury to identify therapeutic
targets focused on non-alcoholic liver disease, NASH and alcoholic
liver disease. Her investigations recently revealed the importance of
microRNAs and extracellular vesicles in liver diseases. She showed
that exosomes can not only be biomarkers but also vehicles of intercellular and inter-organ communication. Her studies identified microRNA-122 as a central player
in steatohepatitis and showed that miR-155 regulates exosome release.
Earlier, her group discovered that Interferon Regulatory Factor 3 downstream from Toll-like
receptor 4 regulates hepatocellular damage and represents a key molecule in alcoholic hepatitis.
Dr. Szabo’s group made the novel discovery that NLRP3 activation and the IL-1ß pathway are
potential therapeutic targets in alcoholic hepatitis and NASH. Her translational studies with the use
of IL-1 receptor antagonist in a preclinical model of alcoholic hepatitis provided basis for a
subsequent first-time clinical trial in alcoholic hepatitis with IL-1 inhibition. She is the lead
investigator on the AlcHeptNet NIH-supported multicenter clinical trial in alcoholic hepatitis. Dr.
Szabo’s is member of the Hungarian Academy of Sciences, and fellow of the AASLD, AGA and
the American College of Physicians (ACP). Dr. Szabo serves on advisory boards of several
federal agencies, leading academic institutions and pharmaceutical companies. Dr. Szabo served
on the Governing Board and as President of the American Association for the Study of Liver
Diseases (AASLD) in 2015 and she the inaugural Editor-in-Chief of Hepatology Communications.
Shobha Vasudevan, PhD, is Associate Professor of Medicine at
Harvard Medical School, Assistant Geneticist at the Center for Cancer
Research, Massachusetts General Hospital (MGH), faculty member at
the Center for Regenerative Medicine, and Principal Faculty at Harvard
Stem Cell Institute. Her research is focused on the role of noncoding
RNAs and translation mechanisms underlying clinically resistant
cancers and cancer quiescence, as a basis for designing new
therapies. Her laboratory uncovered that quiescent cells use
specialized post-transcriptional and translational mechanisms, with
distinct regulatory mechanisms and RNAs that promote gene
expression important for cancer persistence. Dr. Vasudevan completed
her postdoctoral fellowship in the laboratory of Dr. Joan A. Steitz at Yale University. She received
her doctorate in the laboratory of Dr. Stuart W. Peltz at Rutgers University-UMDNJ. Dr. Vasudevan
has received several awards including from the RNA Society, the Leukemia and Lymphoma
Society, Cancer Research Institute, V Foundation, Leukemia Research Foundation & the
American Association for Cancer Research.
The Vasudevan laboratory focuses on the role of post-transcriptional mechanisms in clinically
resistant quiescent cancer cells. Tumors demonstrate heterogeneity, harboring a small
subpopulation that switch from rapid proliferation to a specialized, reversibly arrested state of
quiescence that decreases their susceptibility to chemotherapy. Quiescent cancer cells resist
conventional therapeutics and lead to tumor persistence, resuming cancerous growth upon
chemotherapy removal. Our data revealed that post-transcriptional mechanisms are altered, with
modification of noncoding RNAs, associated complexes and ribosomes; these control expression
of vital genes that are important for the persistence of quiescent cancer cells. The primary goal of
our research is to characterize the specialized gene expression and their post-transcriptional
regulators, which underlie persistence of resistant cancer cells. A complementary focus is to
investigate the modification of post-transcriptional regulators and their mechanisms in response to
quiescent conditions and chemotherapy-induced signaling. Our goal is to develop a
comprehensive understanding of the versatile roles of regulatory RNAs in cancer as a basis for
early detection of refractory cancers and for designing new therapies.
Timothy Yu, MD, PhD, is an Assistant Professor at Harvard Medical
School and a neurologist and researcher at Boston Children’s Hospital.
A graduate of Harvard College (Biochemistry and Molecular Biology
‘94), Tim completed his MD and PhD at UC San Francisco in 2003 and
his neurology residency at Massachusetts General Hospital and
Brigham and Women's Hospital in 2007. After a neurogenetics
fellowship and postdoctoral work in human genetics, he joined the
faculty at Boston Children’s Hospital in the Division of Genetics and
Genomics in 2013, and holds appointments as Assistant Professor at
Harvard Medical School and Associate Member of the Broad Institute
of MIT and Harvard.
His research group in the Division of Genetics and Genomics works at the intersection of genetics,
neurobiology, and bioinformatics to understand the basis for brain disease and advance genomic
medicine. An early pioneer in high throughput sequencing, he has been responsible for the
identification of over a dozen neurologic disease genes. Current projects include computational
genomic analyses of large whole genome sequencing cohorts to identify autism genes,
investigations of genome sequencing for newborn screening and neonatal ICU care, and the
development of RNA-based therapeutics as individualized treatments of rare neurogenetic
diseases. Dr. Yu recently conducted an N of 1 clinical trial to find a therapy for a young girl named
Mila with an unique form of Batten disease leading to the RNA drug Milasen, a one-of-a-kind drug
created to treat the mutation in Mila Makovec’s CLN7 gene.

Non-coding RNA Precision Diagnostics and
Therapeutics Core Facility Update
The HMS Initiative for RNA Medicine’s Non-coding RNA
Precision Diagnostics and Therapeutics Core (ncRNA
Core) is a state-of-the-art preclinical facility designed to
accelerate discovery of ncRNA diagnostics and
therapeutics.
Now open for about a year, the ncRNA Core has already
served many clients across the hospitals, academics,
and industry. The facility offers wet and dry lab services
in its three interconnected units: Detection, Delivery, and
Bioinformatics.
The Detection Unit, enables ncRNA quantification by highly sensitive and selective qRTPCR
technology from MiRXES. The methods used allow for unbiased screens of 384 microRNAs.
The Delivery Unit, for both in vitro and in vivo purposes, packages ncRNA in nanoparticles using
the NanoAssemblr Spark, Benchtop, and Blaze from Precision NanoSystems and uses dynamic
light scattering techniques for characterization of the nanoparticles.
The Bioinformatics Unit, uses best practice in silico technology for the analysis and prioritization
of ncRNAs in basic, applied, and translational research. The Bioinformatics Unit helps clients in
grant development for applications focused on non-coding RNAs, provides consultation for noncoding RNA biology and research, and develops datasets for use by noncoding researchers.
In its first year, the ncRNA Core has provided investigators not only the ability to identify new
targets and biomarkers, but also the capability to validate them as relevant to the disease they are
studying.
The ncRNA Core is located on BIDMC’s East Campus at 330 Brookline Avenue, Boston. If you are
interested, please contact the ncRNA Core to set up a consultation.

HMS Initiative for RNA Medicine Inaugural Retreat

Left to Right: Frank Slack, George Daley, Phil Sharp, Victoria D’Souza, Judy Lieberman,and Audience
view.

The HIRM held its first Retreat on October 28, 2019 at the Joseph B. Martin Conference Center. It
was attended by over 100 people representing 25 labs from across the Harvard research
community including Beth Israel Deaconess Medical Center, Boston Children’s Hospital, Brigham
and Women’s Hospital, Dana-Farber Cancer Institute, Joslin Diabetes Center, Massachusetts
General Hospital, Harvard Faculty of Arts and Sciences, and Harvard Medical School. The daylong event gave the faculty members and their labs a chance to hear about each others research
and find possible areas to collaborate.
Dr. Jai Vartikar, Associate Direrctor of the HIRM, started the day with welcoming remarks followed
by Nobel Laureate Phillip Sharp, Institute Professor and Professor of Biology at MIT, who
delivered the keynote address giving an hour long seminar about the latest finding from his lab on
how ncRNAs regulate gene expression. HIRM member George Daley, Dean of the Faculty of
Medicine, Caroline Shields Walker Professor of Medicine, and Professor of Biological Chemistry
and Molecular Pharmacology at Harvard Medical School, followed with welcoming remarks about
the importance of RNA research today and the impact of the HIRM.
The rest of the day was designed to give an overview of the HIRM and highlight as many member
labs as possible . Frank Slack, the Director of the HIRM, Shields Warren Mallinckrodt Professor of
Pathology and Medicine at BIDMC and HMS, celebrated our 5-year anniversary by giving a
history of the HIRM and an update of the latest developments. Fifteen HIRM faculty gave lightning
talks of the ongoing work in their labs followed by robust and fun discussions. The directors of the
three units in the then, recently opened ncRNA Core described the services available to all RNA
researchers in the Detection, Delivery, and Bioinformatics Units.
The various talks and presentations featured a mix of basic, translational, and clinical science
bringing together researchers from different RNA disciplines and transcending institutional
borders – which is exactly what the HIRM encompasses and tries to do.
Finally, the Postdoctoral Research Fellows and Graduate Students had a chance to present their
work during the afternoon poster session contest and reception. Out of 24 posters, the 3 posters
that were chosen by an independent judge’s panel for “Best Poster” awards were:
Mai Fujiwara, a Research Fellow in Muru Gopal’s lab at BWH for “MiR-92a Control of
Regulatory and Inflammatory T cells in CNS Autoimmunity”
Esteban Orellana, a Research Fellow in Richard Gregory’s lab at BCH for “METTL1-mediated
m7G tRNA modification drives oncogenic transformation”
Gergana Shipkovenska, a Graduate Student in Danesh Moazed’s lab at HMS for “An RNA
degradation complex required for epigenetic inheritance of heterochromatin”
All in all, it was a great day for RNA research and camaraderie. Many attendees expressed how
much they enjoyed the day and their gratitude. Please save November 19, 2020 for our next
Retreat!

The RNA Revolution may have started in 1989 when Tom Cech and Sidney Altman shared the
Nobel Prize in Chemistry for their discovery of self-splicing RNA, suggesting that life might have
begun as RNA. This notion that RNA was involved in cellular reactions and had catalytic functions
upended the central dogma of molecular biology that defined RNA simply as a messenger of
genetic information that codes for proteins. Since then, the golden age of RNA has seen the
discoveries of many different types of RNA with varied functions and surprisingly, with the
completion of the human genome project, it was realized that 98% of the genome is actually noncoding. In the last ten years, an explosion in research of this non-coding portion of the genome
has led to discoveries of thousands of non-coding RNAs (ncRNAs) and a growing excitement in
the field. This entirely new class of ncRNAs has been shown to be comprised of a group of
diverse RNAs that play key roles in cellular regulation with both activator and repressor functions.
These ncRNAs are now known to be prevalent and important in both normal cellular processes
and in disease states, thus creating an opportunity to revolutionize medicine with a new class of
diagnostics and therapeutics targeting ncRNAs.
Seeing the enormous potential in RNAs beyond just the archaic designation of a carrier of genetic
instruction, many universities started Centers focusing on ncRNA education and both fundamental
and translational ncRNA research. Recently, ten RNA Centers from the US and Canada decided
to come together to share best practices and find areas of collaboration. From this partnership,
we have started the online RNA Collaborative Seminar Series open to the public. We meet every
other week on Wednesdays at 4:00pm EST via Zoom. You can find recordings of all of our
seminars on our YouTube Page. The next seminar is scheduled for May 20th. See our Website
for more information. We hope you will join us!
Members of the RNA Collaborative: Harvard Medical School Initiative for RNA Medicine; MD
Anderson Center for RNA Interference and Non-Coding RNAs; National Cancer Institute RNA
Biology Initiative; RiboClub Sherbrooke, Québec; The RNA Institute, University at Albany;
University of Massachusetts Medical School RNA Therapeutics Institute; University of Michigan
Center for RNA Biomedicine; University of Pennsylvania Perelman School of Medicine RNA Club;
University of Rochester Center for RNA Biology; Yale Center for RNA Science and Medicine

HIRM Faculty Highlights
New Faculty: This year, we increased our membership to 40 by adding 6 new faculty:
Annalisa DiRuscio, MD, PhD, Assistant Professor of Medicine,
Harvard Medical School and BIDMC
Mark W. Feinberg, MD, Associate Professor of Medicine,
Harvard Medical School and BWH
Zdravka Medarova, PhD, Associate Professor in Radiology,
Harvard Medical School and MGH
Gyongyi Szabo, MD, PhD, FAASLD, AGAF, FACP
Mitchell T. Rabkin, M.D. Chair and Chief Academic Officer at BIDMC,
Faculty Dean for Academic Affairs at Harvard Medical School
Shobha Vasudevan, PhD, Associate Professor of Medicine,
Harvard Medical School and MGH
Timothy Yu, MD, PhD, Assistant Professor at Harvard Medical School
and Attending Physician & Researcher, Division of Genetics and Genomic at BCH

Faculty Member News
Suneet Agarwal received a grant from Boston Biomedical Innovation Center for his work on
“Novel small molecule therapeutics for genetic lung and blood diseases” (NIH U54 HL119145) and
a grant from the U.S. Deartment of Defense (W81XWH-19-1-0572) for his work on “Novel
therapeutics for bone marrow failure disorders due to telomere exhaustion.” His lab recently
published a paper, “Small molecule PAPD5 inhibitors restore telomerase activity in patient stem
cells,” in Cell Stem Cell in which they demonstrated that they could manipulate the long ncRNA
component of telomerase using small molecule inhibitors of PAPD5 and restore telomere
maintenance in stem cells from patients with genetic diseases like dyskeratosis congenita. This is
the first such small molecule modulator of telomerase. Dr. Agarwal also was issued three patents
for "Selective oxidation of 5-methylcytosine by Tet family proteins" and another patent for
"Detection of 5-hydroxymethylcytosine by glycosylation.”
George Church co-founded Shape Therapeutics (Shapetx.com) with Prashant Mali (UC San
Diego) and Francois Vigneault (President & CEO) for which they have raised $35.5M in Series A.
This gene therapy company uses Adenosine Deaminase (ADAR) RNA editing (not CRISPRbased) to precisely target a point mutation or a premature stop codon in the mRNA to be edited,
thus enabling the development of cures in neurodegenerative disorders, oncology, metabolic and
rare genetic diseases.His previous company, Editas Medicine, has just announced a historic
clinical trial for the first in vivo CRISPR medicine to be administered to patients for the
treatment of Leber congenital amaurosis 10 (LCA10), an inherited form of blindness caused by
mutations in the centrosomal protein 290 (CEP290) gene. Dr. Church’s group also had two
preprint publications: 1. “Deep Learning for RNA Synthetic Biology” ( Biorxiv) in which they use
deep neural networks to improve functionality prediction and provide insights on toehold switches
as a model for RNA synthetic biology tools and 2. “Robust differentiation of human pluripotent
stem cells into endothelial cells via temporal modulation of ETV2 with modified mRNA” ( Biorxiv)
in which they describe a method for rapid, consistent, and highly efficient generation of human
induced pluripotent stem cells (h-iECs), a protocol that has broad applications and could provide
an unlimited number of h-iECs for vascular therapies.
Annalisa DiRuscio was selected for an Early Career Investigator Award – the 2019 Bone Marrow
Failure Research Program (BMFRP) Idea Development Award from the Department of Defense
for her work in developing an RNA aptamer-based approach to correct DNA methylation both
globally and gene-specifically, “Overcoming hypomethylating agents' toxicity and non-specificity
using an aptamer-based strategy to correct aberrant DNA methylation in Myelodysplastic
Syndromes.” Dr. DiRuscio also published a paper with HIRM member Dan Tenen, DNMT3B
shapes the mCA landscape and regulates mCG for promoter bivalency in human
embryonic stem cells., in which they uncovered the role of DNMT3B in establishing the
methylation of non-CG dinucleotides (mCA) landscape and in preventing the occurrence of
spurious bivalent promoters in human embryonic stem cells (hESC) by safeguarding the
methylation status of CG dinucleotides. This important result explained how the improper bivalent
promoter landscape could halt the differentiation potential of hESCs, thus leading to
developmental defects. Dr. DiRuscio also joined the editorial board of Plos One as an Academic
Editor.
Murugaiyan Gopal was awarded an R01 grant from the National Institutes of Health to support
his studies investigating the role of microRNA-92a in T cell function in multiple sclerosis.
Richard Gregory was the recipient of an R35 Outstanding Investigator Award from the NIHNational Cancer Institute (NCI) (R35 CA232115) to study the role of the Epitranscriptome in
Cancer, and a new co-PI R01 grant (with Dr. Carla Kim at Boston Children's Hospital) from NIHNCI to study the role of the RNA methyltransferase METTL3 in lung adenocarcinoma
(R01CA233671).
Winston Hide together with collaborators at MGH, has secured an R01 to investigate the
Alzheimer's disease resiliome. Exploiting the observation that some aged individuals have
Alzheimer’s-related pathology but do not exhibit a loss of cognition, Hide’s group is employing a
novel systems medicine approach to discover drugs and miRNAs that are likely to promote
resilience against, rather than response to, Alzheimer’s pathology. By exploiting the known interrelationships of biological pathways, Hide’s team has built a system that matches drug profiles to
pathways up and downregulated in subjects who have no loss of cognition, but have significant
AD pathology. Using 3D brain organoids and cognitive mouse models generated by collaborators
Rudy Tanzi and Doo Kim at MGH, the team is aiming to refine and optimize drug/miRNA
combinations that will be effective in strengthening resilience against AD.
Anna Krichevsky’s Lab recently published three papers on the topic of RNA-mediated
communication between glioma brain tumors which are primary, diffusely infiltrating brain tumors
and the cells of their brain microenvironment. The papers were published as a part of the NIHfunded extracellular RNA consortia paper package in Cell Reports and summarize Dr.
Krichevsky’s work in the very interesting new field of extracellular RNAs (exRNA). Their results
raise the possibility that miRNA export may have important consequences for cancer cells and
open the way toward new types of therapies for these lethal brain tumors. You can see the papers
here:
1. Glioma-Derived miRNA-Containing Extracellular Vesicles Induce Angiogenesis by

Reprogramming Brain Endothelial Cells.
2. Glioblastoma-Associated Microglia Reprogramming Is Mediated by Functional

Transfer of Extracellular miR-21.
3. Physical and Molecular Landscapes of Mouse Glioma Extracellular Vesicles Define
Heterogeneity.
Judy Lieberman was elected into the National Academy of Sciences in April 2020 in recognition
of her distinguished and continuing achievements in original research.
Zdravka Medarova’s company, TransCode Therapeutics, which she co-founded with Michael
Dudley (CEO) and Anna Moore (Michigan State University) received $1.0M towards its seed
round in February 2020. This is an RNAi Oncology Company focused on the discovery,
development and commercialization of a pipeline of innovative diagnostics and therapeutics for
the detection and treatment of cancer. Her lab published a paper that identified miR-710 as a key
player in murine breast cancer metastasis, “MicroRNA-710 regulates multiple pathways of
carcinogenesis in murine metastatic breast cancer” in PLoS One. Dr. Medarova also was issued
a patent for “Therapeutic nanoparticles and methods of use thereof.”
Carl Novina’s lab previously identified a long non-coding RNA (lncRNA) called SLNCR and
described how it forms a macromolecular complex with the androgen receptor (AR) to promote
melanoma invasion (Cell Reports 2016) In a follow-up study, the Novina lab used selective 2’hydroxyl acylation analyzed by primer extension (SHAPE) to map the AR interaction and found
that AR binds to a pyrimidine-rich motif in an unstructured region of SLNCR (Cell Reports 2020).
Specifically, AR binds a single strand, linear sequence of contiguous nucleotides. Mutations in
individual nucleotides of this motif blocked AR binding and prevented SLNCR-mediated melanoma
invasion. Moreover, oligos that sterically block the AR binding site on SLNCR prevented
melanoma invasion, suggesting a new therapeutic strategy. In addition, last autumn, Dr. Novina
co-edited a Biotechnology textbook with HIRM Business Advisory Board Member, Dr. Fred
Mermelstein. Their book Biotechnology: From Idea to Market, which is available from Amazon
and at HMS Countway Library, complements their work with the Harvard Biotechnology
Incubator program. In addition to co-editing the textbook, Dr. Mermelstein’s chapter describes
the first principles of due diligence when considering new company formation and Dr. Novina’s
chapter describes the benefits of positioning an basic research program in a translational context
to support basic research and facilitate new company formation.
Carmelo Nucera has received the Robert F. Gagel ITOG (International Thyroid Oncology Group)
Discovery Award with the mission of “Catalyzing a Cure for Thyroid Cancer” for his research on
“Engineering a new mouse model of a thyroid-specific lincRNA in BRAFV600E papillary thyroid
carcinoma” and an NIH/NCI R01 to study the “Role of newly identified, thyroid-specific LincRNA in
BRAFV600E thyroid carcinoma.”
Pier Paolo Peruzzi’s method for engineering artificial microRNA clusters, “Engineering, delivery,
and biological validation of artificial microRNA clusters for gene therapy applications,” has been
patented and published in Nature Protocols 2019, providing a step-by-step guide to engineer
desired combinations of microRNA clusters into gene-therapy-ready transgenes. Dr Peruzzi has
been awarded an R01 grant from NINDS to study the functional links among microRNAs and
other ncRNA species and to develop hybrid ncRNA transgenes for multitargeted cancer gene
therapy. In March 2020, he initiated a Phase 1 Clinical Trial in patients affected by brain tumors,
investigating the use of intratumoral drug-releasing microdevices, to simultaneously and
comparatively evaluate the biological effect of multiple compounds at once and thus, to inform a
personalized medicine approach for the treatment of these patients.
Frank Slack was awarded an NCI R35 Outstanding Investigator Award to fund a project titled
“Personalized microRNA therapeutics in cancer”. He also founded Impilo Therapeutics with Drs.
Sangeeta Bhatia (MIT), Erkki Ruoslahti (Sanford Burnham Prebys Medical Discovery Institute)
and Michael Sailor (UCSD) to develop effective delivery vehicles for RNA therapeutics. Dr. Slack
also has been named Interim Scientific Director of the BIDMC Cancer Research Institute (CRI).
Gyongyi Szabo gave the keynote address “Novel Therapeutics in Liver Disease” at the AASLD
2019 Emerging Topic Conference in Arlington, VA. She also gave the Klaskin Lecture at Yale
University and the Sir Ralph Kohn Memorial Lecture at Institute of Hepatology London, King’s
College, London. Dr. Szabo was named the Mitchell T. Rabkin Chair at BIDMC and was elected
into the Association of American Physicians. She received a grant from NIH/NIAAA
(1R01AA020744) for her work on “Micro RNA’s in Alcoholic Liver Disease” to investigates the role
of miR-155 in development of inflammation in alcoholic liver disease in mice. Her lab published
four papers in the past year identifying the mechanisms, targets, and biomarkers of alcohol
related diseases:
1. “Dysregulated Autophagy and Lysosome Function Are Linked to Exosome Production by

micro‐RNA 155 in Alcoholic Liver Disease” in Hepatology.
2. “Biomarkers of Macrophage Activation and Immune Danger Signals Predict Clinical
Outcomes in Alcoholic Hepatitis” in Hepatology 2019.
3. “Alcohol-induced IL-17A production in Paneth cells amplifies endoplasmic reticulum stress,
apoptosis, and inflammasome-IL-18 activation in the proximal small intestine in mice” in
Mucosal Immunology.
4. “Inhibition of the Inflammasome Signaling Cascade Reduces Alcohol Consumption in
Female But Not Male Mice” in Alcohol Clin Exp Res.
David Van Vactor has been named the Director of the Harvard Biological and Biomedical
Sciences (BBS) Program for graduate training in the biosciences beginning in July 2020.
Shobha Vasudevan received an R21 NCI grant & an AACR-Bayer Innovation and Discovery
grant on therapeutically targeting post-transcriptional regulation in chemoresistant cancer. Her lab
published three papers in the past year: 1. “A post-transcriptional program of chemoresistance by
AU-rich elements and TTP in quiescent leukemic cells” in Genome Biology in which they did a
large scale analysis of why quiescence cells become chemoresistance in leukemia and developed
a new combination therapy to effectively curb resistance in refractory leukemia in vivo and in
patient tumor samples. 2. “Deregulation of ribosomal protein expression and translation promotes
breast cancer metastasis” in Science in which they showed that ribosomal proteins and
translation factors are misregulated in circulating tumor cells that promote distant metastases. 3.
“Genome-wide CRISPR screen identifies host dependency factors for influenza A virus infection”
in Nature Communications in which they showed that the influenza virus required the cap1
enzyme for its survival in host cells.
Ioannis Vlachos is leading a novel project to discover determinants of COVID-19 tissue damage
with the aim of rapidly improving clinical management of SARS-CoV-2 infection. Together with a
multidisciplinary BIDMC team including HIRM members Winston Hide and Gyongyi Szabo, the
project will characterize the effects of SARS-CoV-2 infection across major ACE2 expressing
human post-mortem tissues, revealing cellular profiles, transcriptional programs, and cell-cell
interaction. The team, which also includes BIDMC investigators Dr Stefan Riedel, Dr Yuri Popov,
Dr Linus Tsai and Dr Jiang Zhenghui, has partnered with a leading technology platform provider to
generate deeper insights into cellular spatial positioning of genes expressed in response to SARSCoV-2 infection. Dr. Vlachos also was part of an international effort aiming to generate the
Multiple Sclerosis genomic map, which was published in Science. The genetic analysis of
>47,000 cases and 68,000 controls identified more than 200 risk loci, explaining ~48% of MS
heritability, with the majority of the identified loci residing in non-coding regions. Dr. Vlachos also
became an Associate Member of the Broad Institute of MIT and Harvard.

Upcoming Events & Save-the-Date
May 20, 2020
June 2, 2020
June 3, 2020
Nov. 19, 2020
April 29, 2021

RNA Collaborative Seminar Series (University at Albany)
HIRM Seminar Series, Alan Mullen (MGH)
RNA Collaborative Seminar Series (Riboclub, Sherbrooke)
HIRM Retreat
HIRM 6th Annual RNA Medicine Symposium

Call for Membership Applications
The HMS Initiative for RNA Medicine welcomes applications for new members. Full and associate
memberships are open to faculty members at Harvard-affiliated institutions who are contributing
to the peer-reviewed literature in RNA biology/medicine (complete criteria available by request.)
Junior faculty planning to conduct research in RNA are eligible for membership and are especially
encouraged to apply. Prospective members should contact the Associate Director, Jai Vartikar, at
jvartika@bidmc.harvard.edu.

Sponsorship Opportunities
The HMS Initiative for RNA Medicine welcomes inquiries from individuals and companies
interested in supporting RNA medicine. Donations to the HIRM are used for research, education,
and our many events, such as the annual RNA Medicine Symposium. Please contact us for
more information.

2019-2020 Donors
Without philanthropic support from our generous donors, we would not be able to do the work of
the HIRM. We are grateful for all levels of contributions that we receive.
Astellas
BIDMC Cancer Center
Fujifilm
MiRXES
Moors and Cabot
MPEG LA
New England Biolabs, Inc
Precision Nanosystems
Regulus
miRagen

Contacts for HIRM
HIRM Website
Email
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