
 
• James Byrne, M.D., Ph.D. �  2023 Awardee   

 
Assistant Professor  
University of Iowa  

 
� Novel materials to improve management of hypoxic tumors �  

 
Malignant peripheral nerve sheath tumors (MPNSTs) represent a devastating type of tumor 
that accounts for 5 � 10% of all soft- tissue sarcomas and has a 5- year overall survival rate of 
only 50%. Despite curative - intent treatment (surgery and/or radiotherapy) of localized 
MPNSTs, prognosis remains poor. The o bjective of the proposed research is to overcome 
these barriers by taking advantage of a novel series of GeMs that we recently developed to 
safely and tunably release gases. GeM manufacturing utilizes a simple, cost - effective and 
scalable technology involv ing components FDA classified as Generally Regarded As Safe 
(GRAS), and we pro- pose to develop GeMs to safely and sustainably deliver oxygen through 
intratumoral administration. We aim to demonstrate that mitigating tumor - associated 
hypoxia using intratumo rally administered O2 - GeMs will improve responses to radiation and 
immunotherapy in preclinical models of MPNSTs and is safe for use in MPNST patients 
undergoing neoadjuvant radiation therapy.  



 
• Milan  Chheda , M.D. �  2023 Awardee   

 
Associate Professor of Medicine and Neurology  



 
• Melanie  Cushion , Ph.D. �  2023 Awardee   

 
Professor of Internal Medicine  
University of Cincinnati  

 
� Targeting the Sexual Cycle of Pneumocystis for Treatment, Prevention, and Diagnosis of 
Pneumocystis Pneumonia �  

 
Pneumocystis jirovecii Pneumonia (PjP) is caused by a  fungal pathogen and a threat to 
patients receiving lifesaving immunosuppressive therapies. PjP is both difficult to diagnose 



 
• Agnieszka  Czechowicz , M.D., Ph.D. �  2023 Awardee   

 
Assistant Professor of Pediatrics 
Stanford University  

 
� Development of Novel DNA - guided Argonaute Base Editing�  

 
Approximately half of the known human genetic diseases are caused by single- nucleotide 
variants (SNVs). While CRISPR- base editing (BE) technologies offer hope in the treatment 
of SNV- related diseases, they can only edit certain regions of the genome and lack perfect 
specificity. To overcome these limitations and enable exact correction of all SNVs, we 
propose to develop a novel DNA - guided Argonaute (Ago) BE technology by using Ago -
deaminase fu sion protein as Ago base editor, facilitated by the sequence- specific strand 
invasion function of the peptide nucleic acid (PNA).  
 
We will first demonstrate targeted deamination by Ago base editor (Aim 1), and then 
successful BE combining Ago base editor and PNA (Aim 2). The optimized Ago BE system 
will then be applied to correct pathogenic mutations causing severe combined 
immunodefi ciency (SCID) in fibroblasts (Aim 3), and subsequently in mouse hematopoietic 
stem cells (HSCs) (Aim 4). These edited HSCs will then be transplanted to cure disease in a 
SCID mouse model. The feature of limitation - free binding of Ago and PNA renders this 
technology unprecedented applicability, and this dual binding mechanism further 
guarantees its accuracy. A highly versatile, accurate BE system could lead to curative 
treatments for millions of individuals with various disease - causing SNVs.  



 
• Pankaj Desai, Ph.D. �  2023 Awardee   

 
Professor and Chair, Division of Pharmaceutical Sciences  
University of Cincinnati  

 
� Clinical and Correlative Translational Studies for Repurposing Letrozole as a Novel 
Therapeutic for Glioblastoma: Proof of Efficacy in Combination with Metronomic 
Temozolomide �  

 
Our goal is to expedite repurposing letrozole, (LTZ), an aromatase inhibitor widely used for 
breast cancer treatment, as a novel drug for glioblastoma (GBM), a lethal brain tumor.  The 
objective of this proposal is to conduct a �proof - of - efficacy� study as a critical first - step to 
support our commercialization efforts and facilitate larger confirmatory phase II trials. Our 
observations include: 1) the enzyme aromatase is abun dantly expressed in GBM, 2)  LTZ 
readily crosses the blood - brain barrier and exerts marked anti - GBM activity in pre - clinical 
models, 3) LTZ synergistically potentiates the activity of temozolomide (TMZ), the only drug 
approved for GBM, and, 4) in a phase 0 /1 study in recurrent GBM patients (dose range, 2.5 -
15 mg), the 15 mg dose was identified as the Recommended Phase 2 Dose (RP2D) since it 
met the primary endpoint (tumoral concentration > 2 µM) with no safety concerns.   Based on 
the Simon two - stage optimal study design, here we propose to initiate stage one efficacy 
study in recurrent GBM patients (N = 19) who will receive LTZ (15 mg) with metronomic TMZ 
(50 mg/m2).  A 30% improvement in 6 - month progression - free survival will meet the 
criteria to reject futility, confirm efficacy and establish RP2D of LTZ for further development.  



 
• Bryan Dickinson , Ph.D. �  2023 Awardee   

 
Assistant Professor of Chemistry  
University of Chicago  

 
� Development of targeted translational activating oligos to treat SYNGAP1 deficiency -
related neurological disorders �  

 



 
• Andrea  Domenighetti , Ph.D. �  2023 Awardee   

 
Research Scientist and Principal Investigator  
Rehabilitation Institute of Chicago  

 
� Repurposing 5 - azacytidine for the treatment of muscle contractures in children with 
cerebral palsy. �  

 





 
• Amir  Hajrasouliha , M.D. �  2023 Awardee   

 
Assistant Professor of Ophthalmology  
Indiana University  

 
� A Novel Minimally - Invasive Vision Restoration Method Through Continuous Slow - Release 
of Artificial Photoreceptors �  

 
We have devised an innovative solution for vision loss affecting 250 million people 
worldwide. The root cause of the problem is deterioration of retinal photoreceptors in retinal 
dystrophies and degenerations. The diversity and complexity of different gene s involved in 
these diseases have made photoreceptor replacement therapy a complex clinical challenge. 
We have identified a potential candidate in an artificial photoreceptor termed 
nanocomposite, capable of restoring sensory functions on the retina of bli nd mice model 
(rd1) and in ex vivo retina explants. However, these nanocomposites have a limited lifespan 
and must be renewed and replaced for the eye to maintain visual resolution. In this project, 
we aim to devise a method to continuously release our pro
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• Hiromitsu  Nakauchi , M.D., Ph.D. �  2023 Awardee   

 
Professor of Genetics  
Stanford University  

 
� Metabolic Pausing: Revolutionizing Affordable Organ Transplantation Globally �  

 
Addressing the global organ shortage, our long- term goal is to economically generate 
universally immune - compatible organs that are readily available for transplantation, 
democratizing access to this life - saving resource and procedure. Liver diseases alone cause 



 
• Sean Pitroda , M.D. �  2023 Awardee   

 
Associate Professor of Radiation and Cellular Oncology  
University of Chicago  

 
� Validation of Tumor Aneuploidy as a Novel Predictor of Radio - Immunotherapy Response in 
Metastatic Non - small Cell Lung Cancer: Biomarker Analysis of a Prospective Randomized 
Phase I/II Clinical Trial �  

 
Although immunotherapy has revolutionized the treatment of metastatic NSCLC, only a 
small fraction of patients experiences long - term survival following treatment. In a recent 
breakthrough, we discovered that a subset of patients with immunotherapy resistan t, highly 
aneuploid NSCLC derive a major benefit from the addition of radiotherapy to 



 
• Carlos Subauste , M.D. �  2023 Awardee   

 
Professor of Medicine and Pathology  
Case Western Reserve University  

 
� CD40 - TRAF2,3 Blocking Peptide for the Treatment of Ocular Disorders �  

 
The main cause of blindness in patients with diabetic retinopathy is macular edema caused 
by vascular leakage. Anti - VEGF agents are used to treat diabetic macular edema. 
Unfortunately, many patients do not respond because vascular leakage is also driven by  
VEGF- independent inflammation. The objective of this application is to identify an improved 
approach to treat diabetic retinopathy. We hypothesize that, in contrast to anti - VEGF 
agents, nanoparticle - driven sustained intravitreal release of a peptide that blocks CD40 -
TRAF2,3 signaling will cause long - lasting reduction of VEGF and inflammatory molecules, 
reversing VEGF- dependent and independent vascular abnormalities (Claudin 5 
redistribution) and reducing vascular leakage in diabetic mice. Using confocal mi croscopy 
and mass spectrometry, we will first establish how long the peptide is present in the retina 
and inhibits CD40. In the second aim, we will establish nanoparticle - assisted method of 
sustained delivery of the peptide and determine its duration of ac tion in the retina. Using a 
mouse model of diabetic retinopathy in the third aim, we will test whether nanoparticle -
associated blocking peptide is more effective than an anti - VEGF agent in reducing 
expression of inflammatory molecules, VEGF, vascular leaka ge and normalizing Claudin 5 
expression. This work may result in a novel and improved approach to treat diabetic 
retinopathy.  



 
• Paul Turner , Ph.D. 



 
• Richard Vile , Ph.D. �  2023 Awardee   

 
Professor of Immunology  
Mayo Clinic  

 
� In Vivo Generation of Persistent, Memory and Effector CAR T Cells from Naïve T Cells as a 
Platform for Treating Solid Tumors �  

 
Activation of naïve T cells by pathogens induces differentiation into memory T cells that can 
both produce and replenish the supply of effector cytotoxic T cells.   CAR T cells (CAR T) are 
engineered to express a Chimeric Antigen Receptor (CAR) which directs the T cell to kill 
tumor cells.  Clinically produced CAR T primarily contain effector cells for tumor killin g with 
few replenishing memory CAR T, leading to tumor escape once effector CAR T die. We 
engineered dendritic cells (DC) ex vivo to release a CAR vector during presentation of an 
immunogenic epitope to naïve T cells. Activation of naïve T cells is coupled  with infection of 
T cells by the CAR vector, producing populations that differentiate into effector CAR T (to 
kill tumor) and memory CAR T to replace lost effectors. We hypothesize that direct in vivo 
administration of a DC - targeting vector will enable DC - based generation of both CAR T 
populations in situ from naïve T cells.  We will (1) compare vectors for delivery of 
CAR/packaging functions to DC, T cell targeted CAR vector release in vivo, and potential 
toxicities; (2) test anti - tumor efficacy in vivo and (3) identify IND - enabling studies to 
prepare for IND application to clinical trial.   



 
Robert Abramovitch, Ph.D.  �  2022 Awardee   
 
Associate Professor of Microbiology and Molecular Genetics  
Michigan State University  

 
�Development of New MmpL3 Inhibitors to Treat Mycobacterial Infections�  

 
Tuberculosis (TB) remains a global health crisis causing ~1.5 million deaths per year. To cure 
TB, treatment requires daily, multidrug therapy for 6 months. However, with the evolution of 
drug resistant Mycobacterium tuberculosis (Mtb), current therapies a re inadequate to 
control multi- drug resistant TB.  
 
MmpL3 inhibitors are attractive new agents functioning against drug susceptible and 
resistant Mtb. We have discovered a new class of MmpL3 inhibitors called HC2099. We 
optimized and found an orally bioavailable analog that is efficacious in vivo in an acut e 
murine Mtb infection model. However, we encountered a barrier to development caused by 
in vivo metabolism of HC2099, leading to a short half - life. We have identified the metabolic 
liability presenting a clear path forward to overcome this barrier to deve lopment.  
 
The goal of this proposal is to further optimize the HC2099 series to generate proof- of -
concept in vivo efficacy data showing its utility for once daily dosing.  
To fulfill these goals, we will complete:  
 
Specific Aim 1. Define structure activity relationships and optimize activity of HC2099 series.  
Specific Aim 2. Conduct integrated SAR and pharmacokinetic studies to prioritize 
compounds for in vivo efficacy studies.  
Specific Aim 3. Demonstrate proof - of - concept in vivo efficacy of HC2099 series against Mtb 
infection.  



 
Drew Adams, Ph.D.  �  2022 Awardee   
 
Associate Professor, Dept. of Genetics; Thomas F. Peterson Jr Professor of Novel 
Therapeutics  
Case Western Reserve University  

 
�Targeting Exportin - 1 to Block T Cell Activation in Autoimmune Diseases�  

 
My laboratory seeks to validate new targets for drug discovery, and our past work has led to 
high - impact publications and commercialization.  Recently we identified Exportin - 1 (XPO1) 
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Associate Professor of Experimental Therapeutics  
University of Iowa  

 
�Development and validation of a piezoelectric immunosensor to rapidly detect a novel 
biomarker of morbidity and mortality risk in sepsis patients.�  





 



 
Amanda Garner, Ph.D.  �  2022 Awardee   
 
Assistant Professor of Medicinal Chemistry  
University of Michigan  

 
�Decoding the Druggable Transcriptome�  

 
Following completion of the Human Genome Project, it was revealed that only ~2% of our 
genome encodes for proteins, and the overwhelming majority of our transcribed genome is 
comprised of often highly conserved non- coding RNAs. Through expanded exploration  of 



 
Justin Lathia, Ph.D.  �  2022 Awardee   
 
Associate Professor of Cellular and Molecular Medicine  
Cleveland Clinic Lerner Research Institute  

 
�Development of an anti - cancer stem cell therapy for glioblastoma by targeting the 
epigenetic state via WDR5�  

 
Our long - term objective is to synthesize a brain penetrant, WDR5 inhibitor with sufficient 
potency to decrease cancer stem cell (CSC) proliferation, self - renewal, and viability. We 



 
Craig Levin, Ph.D. �  2022 Awardee   
 
Professor of Radiology, Physics, Electrical Engineering, and Bioengineering  
Stanford University  

 
�Multiplexed Positron Emission Tomography Imaging of Promising Biomarkers for Immune 
Checkpoint Inhibitor Therapy�  

 
Immunotherapy has revolutionized medical oncology. The use of immune checkpoint 
inhibitors (ICIs) has demonstrated revolutionary results in cancer treatment, but only a 
portion of patients can achieve complete disease remission. Current diagnostic imaging 
based on the tumor size measurement alone is not adequate to assess initial response to 
immunotherapy and disease evolution. Therefore, there is an urgent need for the 
development of new non - invasive imaging assays that can tell whether a patient�s cancer 



 



 
Feng Lin, B.Sc., Ph.D. �  2022 Awardee   
 
Professor of Molecular Medicine  
Cleveland Clinic Lerner Research Institute  

 
�Development of a New Drug for Patients With T Cell Lymphoma�  

 
T- cell lymphomas (TCL) are complex clusters of aggressive blood cancers with 
unsatisfactory management options. In pilot studies, we identified CD6 as a novel 
therapeutic target for TCL. We developed an antibody - drug conjugate (ADC) specific for 
CD6 (CD6 - ADC) using a conventional anti - CD6 monoclonal antibody (mAb) and found that 
this ADC is highly effective in selectively killing TCL cells both in vitro and in vivo. 
Nanobodies, heavy - chain only antibodies produced in camelids, are the next generation of 
mAb - based therapeutics. Given the many advantages that nanobodies have over the 
conventional mAbs, especially their excellent tumor penetrating capacity, we are developing 
the next generation of CD6 - ADC using nanobody technology. We have immunized an 
alpaca and identified more than 120 anti - CD6 nanobody candidates. In this project, we will 
rigorously characterize these candidates to identify the best anti - CD6 nanobodies, use them 
to develop the next generation of CD6 - ADC, and evaluate their treatment efficacy and 
potential adverse effects both in vitro and in vivo in a preclinical model of TCL. These high -
risk studies, if successful, will generate the next generation of CD6 - ADC and provide the 
required proof of concept to translate it into a much - needed new dru g for patients with TCL.  



 
Jonathan Marchant, Ph.D., M.A.  �  2022 Awardee   
 
Professor  
Medical College of Wisconsin  

 
�IDENTIFYING NEW DRUGS TO TREAT AN INFECTIOUS DISEASE OF POVERTY� 

 
Diseases caused by parasitic flatworms impact millions of people. These infections cruelly 
target some of the most disadvantaged, with an especial burden on children worldwide. 
Many infections are treated with a drug called praziquantel (PZQ), the sole cli nical agent 
available, but not an ideal treatment: for 40 years we have not understood how PZQ works, 
and it is not effective against every parasitic disease. Therefore, discovery of new anti -
parasitics is a priority.  
 
Our team recently identified the target of PZQ, overcoming a long - standing roadblock. The 
target is an ion channel, named TRPMPZQ, responsible for PZQ - dependent worm paralysis 
and elimination. Our discovery explains why PZQ is effective against some diseas es and not 
others, as the TRPMPZQ binding site differs between parasites. With this knowledge in 
hand, we are optimally placed to discover novel drugs.  
 
Therefore, in this �Catalyst� proposal, we will take two independent, but parallel approaches 
to identifying novel chemotypes active at TRPMPZQ. We will take a rational drug 
engineering approach (Aim 1) and an unbiased drug screen (Aim 2). By adhering to 1 0 
quantitative metrics that benchmark success of our assays, we aim within 18 months to 
discover novel agents that can be further progressed in subsequent work.  



 
Tay Netoff, Ph.D.  �  2022 Awardee   
 
Professor of Biomedical Engineering  
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Assistant Professor  
University of Chicago  

 
�The �statistical� design of synthetic microbiomes�  

 
Complex microbial communities (�microbiomes�) are ecosystems that critically contribute to 
human physiology. A major goal is to design such communities to unlock their immense 
potential in addressing challenges affecting human health. However, it is remark ably difficult 
to rationally engineer microbiomes due to their immense complexity � the number of 
possible interactions between the thousands of component microbes is astronomical. Thus, 
what strategy can be used to design functional microbiomes? We have dev eloped a �top -



 
Jeffrey Schneider, Ph.D.  �  2022 Awardee   
 
Assistant Professor  
Rush University Medical Center  

 
�Glycoengineering Anti - HIV antibodies to increase delivery to the brain and block viral 
egress from the CNS�  

 
There is no cure for HIV despite great strides in combination anti - retroviral therapy(cART) to 
control HIV/AIDS.  Once cART is interrupted, HIV re- emerges from sanctuary sites to reseed 
the body.  One such site is  the central nervous system (CNS).  Our recent chimeric human 
brain mouse model demonstrates that HIV egresses from the brain to peripheral organs 
following cART cessation. Therefore, it is critical to develop therapies targeted to the brain to  
block this egress if a viable cure strategy is going  to be achieved. We propose to target anti -
HIV neutralizing antibodies to the brain to block this egress. CNS antibodies have a distinct 
glycosylation profile to support their retention in the CNS in comparison to  bulk IgG.  We 
propose  a novel methodolog y to target antibodies to the brain, involving engineering 
antibodies to be more �CNS like� through glycosylation and subclass manipulation (Aim 1).  
We will assess these �CNS like� anti- HIV antibodies for CNS penetration and potential to 
block HIV viral egress following cART cessation in our chimeric human brain mouse model 
(Aim 2). Collectively, these studies will explore the validity of engineering CNS - like 
antibodies to increase penetration to the brain and ability to block viral egress following 
cART cessation.  



 
Jennifer Woyach, M.D.  �  2022 Awardee   
 
Assistant Professor of Internal Medicine 
The Ohio State University Wexner Medical Center  

 
�Optimizing BTK Inhibitor Therapy in CLL�  

 
Chronic lymphocytic leukemia (CLL) is the most prevalent adult leukemia. Covalent Bruton�s 
Tyrosine Kinase inhibitors (BTKi) ibrutinib and acalabrutinib have been paradigm - shifting in 



 

 

 
Xiaoyu Zhang, Ph.D. �  2022 Awardee   
 
Assistant Professor of Chemistry  
Northwestern University  

 
�Discovering and developing neoantigen inducers as new and effective cancer 
immunotherapeutics�  

 
Cancer immunotherapy relies on cytotoxic T lymphocytes (CTLs) to recognize proteins or 
mutation - derived peptides displayed on cancer cell surfaces in order to eliminate cancer 
cells. Mutation - derived peptides, or neoantigens, that display on major histocom patibility 
complex I (MHC - I) on cancer cell surfaces are particularly relevant to effective cancer 
immunotherapy. Although exome sequencing and in silico algorithms are used to predict 
MHC- I-
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Anatomy and Cell Biology  
University of Illinois College of Medicine at Chicago  
 
� Evaluation of the In Vivo Efficacy of Novel Autophagy Activators for Amelioration of 
Alzheimer�s Disease Pathology in the 5xFAD Mouse Model �  

 
Alzheimer�s disease (AD) is a progressive neurodegenerative disease that affects over 5 
million people in the United States and is characterized by amyloid plaques, tau tangles, loss 
of synapses and ultimately, neuronal death. FDA - approved drugs for AD tre at the symptoms 
of the disease but do not improve the underlying cell damage that leads to disease 
progression, highlighting the need for novel neuroprotective therapeutic options. 
Dysfunction in the autophagic and lysosomal pathways, which are critical fo r protein and 
organelle homeostasis in neurons, is associated with different stages of the disease, and thus 
modulation of autophagy has emerged as a new strategy for developing AD - targeted drugs. 
To this end, we have identified novel, small - molecule autop hagy activators in a high -
throughput screen that rescued key pathological features in human neuronal culture models 







 

 

Jonathan  Kurtis , M.D., Ph.D. -  2021 Awardee   
 
Pathology and Laboratory Medicine  
Brown University  
 
� Apoptosis - inducing Anti - Malaria Drugs Targeting PFGARP �  

 
The overall aim of this application is to discover novel therapeutics for Plasmodium 
falciparum malaria. P. falciparum is a leading cause of morbidity and mortality in developing 
countries, infecting hundreds of millions of individuals and killing over 300 ,000 children 
each year 1. The spread of parasites resistant to the artemisinin family of compounds 2 
threatens recent progress achieved by antimalarial campaigns and underscores the urgent 
need to identify new anti - malarial drugs.  
In previous work, we discovered PfGARP, a previously unrecognized vaccine candidate 
found only in P. falciparum. Antibodies to the highly invariant carboxyl- terminal of PfGARP 
(PfGARP- A, aa 411- 673) inhibit parasite growth in vitro by 99% compared to contr ols (P < 
0.001) by killing trophozoite stage parasites. In confocal and transmission electron 
microscopy studies, PfGARP localized to the exofacial surface of the RBC membrane in 
trophozoite and early schizont infected RBCs, but not to other parasite stages or uninfected 
RBCs. Importantly, the growth inhibition assays are performed in the absence of any immune 
effector molecules (complement) or cells -  thus the remarkable anti - parasite effect of anti -
PfGARP results from antibody binding alone. This is furthe r supported by the killing effect of 
recombinant mAb (KD 2.9 nM, (95% CI = 1.3 �  5.9 nM)) and its rec monovalent Fab that 
target aa 443 - 459 (VKNVIEDEDKDGVEIIN) of PfGARP.  
The Scientific Premise of this application is that PfGARP is a high - value druggable target 
based on: 1) its surface expression on infected RBCs, 2) the absence of any significant amino 



 

 

Kelvin  Lee, M.D. -  2021 Awardee   
 
Medicine  
Indiana University  
 
� Targeting PIM2 and its Regulation of the c - Myc Oncogene in Multiple Myeloma and Other 
Cancers�  

 
Multiple myeloma (MM) is a malignancy of plasma cells that is the second most common 
hematologic malignancy (20% of all cases), and remains incurable for almost all patients. The 
primary cause of treatment failure is upregulation of pro - survival resistance  mechanisms, 
and identifying these mechanisms remains key for new therapeutic development. We have 
recently reported that the serine- threonine kinase PIM2 has a major pro - survival role in MM, 
and that inhibition of PIM2 with a first - in- class PIM2- selective non- ATP- competitive kinase 
inhibitor JP11646 (JP) caused significant MM cell death in vitro and in vivo in preclinical MM 
models. Unexpectedly, JP was much more effective than the ATP - competitive PIM kinase 
inhibitors due to JP�s unique ability to downreg ulate of PIM2 gene and protein expression. 
This has led to our findings that PIM2 has critical but previously unrecognized kinase -
independent (KI) functions, which would be a change in paradigm. One such PIM2 KI 
function that is inhibited by JP is inductio n of the expression (mRNA and protein) of the c -
Myc oncogene, which is dysregulated in ~50% of all human cancers, including MM. Our 
additional findings suggest a completely novel mechanism where JP disrupts PIM2 
interaction with a partner protein (possibly  c- Myc itself) that results in downregulation of c -
Myc expression and loss of c - Myc driven PIM2 gene expression, collapsing a self - reinforcing 
loop that sustains both PIM2 and c - Myc expression. Targeting c - Myc expression through 
PIM2 inhibition represents an entirely unexplored therapeutic approach. The overall goal of 
this proposal is to develop JP11646 for the treatment of refractory/relapsed MM, and 
potentially for other cancers. The Specific Aims of the proposal are:  
 
Aim 1. Define the kinase- independent mechanisms by which PIM2 supports MM survival, 
and how JP11646 inhibits these.  
 



 

 

Tristan  Maerz , Ph.D. -  2021 Awardee   
 
Orthopaedic Surgery  
University of Michigan  
 
� Targeting Pathological Rspo2 - mediated Wnt/ β- Catenin Signaling as a Novel Treatment for 
Osteoarthritis �  

 



 

 

Reshmi Parameswaran , Ph.D. -  2021 Awardee   
 
Medicine  
Case Western Reserve University  
 
� BAFF CAR- NK Cells: An Efficacious and Safe Immunotherapy for B Cell Cancers �  

 
CAR- T immunotherapies have produced remarkable clinical responses, but several 
challenges remain including disease relapse due to antigen escape/decreased CAR - T 
persistence, fatal side effects (cytokine release syndrome, neurotoxicity), the cost and time 
to produce CAR - T cells. We have developed novel B cell activating factor (BAFF) ligand -
based BAFF CAR with multi - receptor specificity to target BAFF receptors (BCMA, TACI, 
BAFF- R) expressed by B cell cancers. We deliver BAFF- CAR to human NK cells using a non-
viral TcBuster transposon platform, enabling safer, simpler, and more cost - effective CAR -



 

 

Richard Pomerantz , Ph.D. -  2021 Awardee   
 
Biochemistry  
Jefferson Medical College of Thomas Jefferson University  
 
� PROTACs for Targeting BRCA - Deficient Cancers �  

 
DNA polymerase (Polq) is a unique polymerase- helicase DNA repair protein that has 
recently been validated as a synthetic lethal drug target in cancer cells harboring mutations 
in BRCA1 or BRCA2 (BRCA) tumor suppressor proteins. Polq promotes DNA repair via  the 
microhomology - mediated end - joining (MMEJ) pathway (also referred to as alternative end -
joining). Polq is essential for BRCA - deficient cells, but is dispensable for normal cells and 
Polq null mice show no phenotypes. Thus, Polq is synthetic lethal with  BRCA1/2. Consistent 
with this, recently published Polq inhibitors (Polqi) selectively kill BRCA - deficient cells, while 
showing no effects in BRCA - proficient cells. Yet, whether these early stage Polqi will lead to 
clinically effective drugs is unknown.  
    







 

 

Wei  Xu, Ph.D. -  2021 Awardee   
 
Oncology  
University of Wisconsin - Madison  
 
� CARM1 Inhibition Enhances Immunotherapy Response in Triple - Negative Breast Cancer �  

 
Triple - negative breast cancer (TNBC) is the most aggressive breast cancer. Treatment 
options for this subtype are limited, as it is lacks expression of ER, PR, and HER2. Immune 
checkpoint inhibitors (ICI) have shown promising effects, but response rates ar e low, 
underscoring the need for combination therapy. However, there are many critical roadblocks 
for developing combination regiments, including identifying which combinations will be 
effective, and identifying biomarkers to select patients that are most likely to benefit from 
treatment.  
 
This project is based on our groundbreaking discovery of the role of CARM1 -



 

 

Hongwei  Yu, M.D. -  2021 Awardee   
 
Anesthesiology  
Medical College of Wisconsin  
 
� A Novel Analgesic Approach for Chronic Pain: Small Peptide Inhibition of Nav1.7 in 
Anatomically Targeted Sensory Neurons �  

 
The peripheral nervous system is an appealing site for devising new analgesic treatments 





 

 

�Lupus Nephritis Biomarkers for the Advancement of Therapies for Lupus Nephritis�  
 

Lupus, incurable autoimmune disease affects round 1.5 million persons living in the United 
States. Among the main risk factors for poor disease outcome is the presence of lupus 
nephritis (LN). The applicants have discovered and initially validated a panel of LN-
biomarkers [NGAL,MCP - 1,Kim- 1,ceruloplasmin,adiponectin,hemopexin]. Considering the 
urine levels of these LN - biomarker we delineated an algorithm, the Renal Activity Lupus 
Index (RAIL), where higher scores reflect more kidney inflammation as seen on k idney 
biopsy. Changes in RAIL scores allow us to predict LN flares and LN response to therapy at 
least 3 months earlier than when using current clinical tools. Further, our pilot studies 
suggest that the RAIL score can be used to refine the dosing of current LN therapies; we 
observed that high - dose intravenous steroids lead to a dramatic reduction of the RAIL score 
that does not occur when only daily oral steroids are used for LN therapy.  
Critical Scientific Roadblock to be addressed: To enable the application of these highly 
promising LN - biomarkers and the RAIL algorithm in clinical care and for research, following 
work needs to be conducted: (1) development of a high - quality multiplex ass ay (RAIL-
MPLA) to rapidly measure all of the LN - biomarkers concurrently; (2) additional validation of 
the RAIL in an independent cohort of adults and children.  
Approach: Working together with Ethos Research & Development and pharmaceutical 
companies, we will: (1) develop a RAIL- MPLA; (2) define changes of RAIL scores that reflect 
clinically relevant improvement of LN and reference values for absent, controlled an d active 
LN across age- ranges; and (3) test the hypothesis that high- dose intravenous steroids result 
in a significantly higher reduction of the RAIL score compared to standard doses of oral 
steroids alone.  
Expected Results/Deliverables:  
• Develop a novel clinically actionable multiplex assay that accurately quantifies the  

biomarkers used in the RAIL within 4 hours of sample receipt.  
• Increase the usability of RAIL by refining the interpretation of RAIL scores  
• Immediately advance the treatment of LN by providing the scientific underpinning for 

the preferred use of intravenous rather than oral steroids alone.  





 

 



 

 

Hannelore Heemers, Ph.D. -  2020 Awardee   
 
Cancer Biology  
The Cleveland Clinic  
 
�Developing Citron Kinase Inhibition As A Mechanistically Novel Approach To Overcome 
Cancer Treatment Resistance�  

 
Treatment resistance causes nearly all cancer deaths. Novel treatments that bypass this 
resistance and inhibit the biology that drives cancer progression are needed to improve 
patient survival. Using prostate cancer (CaP) as model, we isolated citron kinas e (CIT) as a 
target for such a therapy. CIT is a previously unrecognized novel druggable target that is 
functionally distinct from current targets yet is a critical determinant of cancer cell 
proliferation and induces cancer growth and treatment resistance . CIT silencing inhibited 
growth of cell lines and xenografts representing different stages of CaP progression and 
diverse forms of treatment resistance but not of benign epithelial prostate cells. CIT�s 
stimulation of cancer progression relied entirely on  its kinase activity, isolating CIT�s kinase 
activity as a completely new target. A specific CIT inhibitor has not yet been developed. By 
analyzing the target spectrum of kinase inhibitors and CIT kinase assays, we identified 3 
multikinase inhibitors that inhibit CIT, decrease CaP cell proliferation and inhibit CIT 
substrate phosphorylation. Because these drugs are not selective for CIT and thus not likely 
to succeed as cancer therapies, we developed a lead compound that inhibits CIT at low 
doses, has improved CIT selectivity and promising DMPK.  
Our objective is to develop our lead compound into first - in- class selective CIT inhibitor as a 
novel cancer treatment. We hypothesize that novel CIT inhibitors will overcome acquired 
resistance to conventional cancer therapies, which will be reflected in t he phosphorylation 
status of CIT substrates. We will test 2 Specific Aims:  
1. To determine the therapeutic efficacy of novel CIT inhibitors during cancer progression 
using multiple chemistry and crystallography approaches and kinome screens to improve 
CIT specificity and DMPK and verifying growth inhibition of clinical relevant t reatment -
resistant cancer models.  
2. To determine the substrates by which CIT kinase action conveys aggressive cancer 
behavior using integrated state - of - the - art biotin - based proximity ligation assays, kinase 
substrate arrays, and mass spectrometry approaches.  



 

 



 

 

Evangelos Kiskinis, Ph.D. -  2020 Awardee   
 
Neurology  
Northwestern University Feinberg School of Medicine  
 
�Development of Spherical Nucleic Acid - Based Anti - Sense Oligos for the Therapeutic 
Treatment of Pediatric Epilepsy Disorders�  

 
Heterozygous mutations in KCNQ2, which encodes a pore- forming K+ channel subunit 
responsible for neuronal M - current, cause neonatal epileptic encephalopathy (EE), a 
complex disorder presenting with severe early -



 

 

Eric Morrow, M.D., Ph.D. -  2020 Awardee   
 
Molecular Biology, Cell Biology and Biochemistry  
Brown University  
 
�Development of a Preventative Treatment for a Novel Neurometabolic Disorder in Childhood�  

 
Intellectual disabilities are common and carry high lifetime costs to families. We have 
identified a new neurodevelopmental disorder caused by loss - of - function mutations in the 
mitochondrial enzyme glutamate pyruvate transaminase 2 (GPT2). GPT2 disease inv olves 
postnatal microcephaly, cognitive disability, epilepsy, and progressive spastic paraplegia. 
GPT2 localizes to mitochondria and catalyzes the reversible addition of an amino group from 
glutamate to pyruvate, yielding alanine and alpha- ketoglutarate, a  metabolite in the 
tricarboxylic acid (TCA) cycle.  Metabolic diseases in children, such as GPT2 disease, may be 
amenable to treatments, via dietary restrictions or supplements, that can prevent intellectual 
disabilities when treated early. With the prospect of newborn screening supported by 
genome- wide sequencing on the horizon, there will be new opportunities to intervene in 
childhood brain disease. Therefore, we rapidly need to determine which new neurometabolic 
diseases may be amenable to interventions in early childhood. Our preliminary data provide 
support for disease mechanisms wherein GPT2 plays a critical role in alanine synthesis, as 
well as in neuronal anaplerosis. Anaplerosis (filling - up) is the metabolic process whereby 



 

 

Lonnie Shea, Ph.D. -  2020 Awardee   
 
Biomedical Engineering  
University of Michigan  
 
�A Cell Capture Implant to Predict Acute Cardiac Allograft Rejection�  

 
Over 36,000 solid organ transplants are conducted annually in the US, costing $30 billion. 
Immunosuppressive drugs protect these donor grafts from acute rejection but increase the 
risk of opportunistic infections and cancer, especially in pediatric transpl ant recipients, who 
require immune suppression for decades. As there is no method for determining which 
grafts will be rejected, immunosuppression is aggressively applied in a one - size- fits - all 
approach.  
 





 

 

Stephen Strittmatter, M.D., Ph.D. -  2020 Awardee   
 
Neurology  
Yale School of Medicine  
 
�Neural Repair for Spinal Cord Injury by Axon Regeneration�  

 





 

 

Allan Brasier, M.D. -  2019 Awardee  
 
Medicine  
University of Wisconsin - Madison  
 
�Targeting the Myofibroblast Epigenome for First - In-



 

 

John Bushweller, Ph.D. -  2019 Awardee  
 
Molecular Physiology and Biological Physics  
University of Virginia  
 
�RUNX1-



 

 

Lin Guo, Ph.D. -  2019 Awardee  
 
Biochemistry and Molecular Biology  
Thomas Jefferson University  
 
�Developing Therapeutic Agents to Rescue Neurotoxicity of FUS Aberrant Phase Transition�  

 
It is now universally appreciated that accumulation of misfolded proteins, which can acquire 
alternative proteotoxic states, causes a series of deleterious molecular events resulting in 
numerous lethal neurodegenerative diseases. Among these, amyotrophic l ateral sclerosis 



 

 

Yogendra Kanthi, M.D. -  2019 Awardee  
 
Internal Medicine, Division of Cardiovascular Medicine  
University of Michigan  
 
�Combating Venous Thrombo - Inflammation with Precision Bio - functional Therapies�  

 
Venous thromboembolism (VTE), comprised of deep venous thrombosis and secondary 
pulmonary embolism, affects 900,000 people and is the third leading cause of 
cardiovascular death. Current therapies are limited to anticoagulation, which carries 
significant b leeding risks and don�t address the inflammatory processes that initiate and 
propagate VTE. Therapies that directly target inflammatory processes would address the 
underlying catalyst of disease and have the potential to fundamentally transform the 
treatment of VTE.  
 
A distinguishing feature of VTE is the recruitment of leukocytes to the thrombus. We 



 

 

Chaitan Khosla, Ph.D. -  2019 Awardee  
 
Chemistry  
Stanford University  
 
�A Novel Therapeutic Approach for Major Depressive Disorder�  

 
Major depressive disorder (MDD) is among the leading causes of illness and disability 
worldwide. It is a severe and life - threatening disease. Childhood trauma and insulin 
resistance are known risk factors for MDD. The pathophysiology of MDD remains poorly 
understood, and there is a serious dearth of new druggable biological targets to guide the 
development of improved therapeutics. This proposal outlines a research plan to identify a 
fundamentally new drug therapy for MDD.  
In rodent models of depression, the biomolecule acetyl - carnitine promotes a rapid anti -
depressant response. Endogenous acetyl - carnitine levels are also lower in the plasma of 
patients with MDD compared with age -  and sex- matched healthy controls. Several ol der 
studies involving human subjects have also reported neurophysiological and 
neuropharmacological effects of oral acetyl - carnitine, although these studies were either 
uncontrolled or under - powered. While not a typical drug - like substance, acetyl - carnitin e 
has properties that make it a promising lead for our purposes. It is classified as a Generally 
Regarded as Safe (GRAS) substance by the FDA, and is orally bioavailable, while also being 
transported across the blood- brain barrier.  
Our goals for this Catalyst Research Award are to assemble a multidisciplinary team of 
researchers with relevant backgrounds in chemistry, neuropharmacology, and psychiatry to 
launch a comprehensive drug discovery effort aimed at optimizing the activity of  acetyl -
carnitine in MDD. Our technical aims are to: (1) Implement robust in vitro and in vivo assays 
based on our model for the mode of action of acetyl - carnitine in MDD; (2) Design and 
synthesize acetyl - carnitine analogs, and test them in the above assay s; and (3) Compare the 
activity of the most promising analog vesus acetyl - carnitine in a rodent model of depression. 
If successful, these team - building and technical achievements will pave the way for a more 
intensive pursuit of a safe and effective drug c andidate for MDD therapy under the 
Transformational Research Award Program.  



 

 

Jeannette Messer, D.V.M., Ph.D. -  2019 Awardee  
 
Inflammation and Immunity  
The Cleveland Clinic  
 
�Crafting New Weapons for the Fight Against Infectious Diseases�  

 
Infectious diseases caused by bacteria, viruses, fungi, and single- cell parasites kill millions of 
people worldwide, each year.  Although these microorganisms are very different in many 
ways, the first step of infection with each of them is microbial adher ence to human or host 
tissues.  Regardless of the microorganism, adherence essentially always involves binding 
between a protein on the surface of the microbe and a carbohydrate ligand on the host.  
Without this binding, microbes cannot infect host tissues  and cause disease.  It is clear that 



 

 

Jon Parquette, Ph.D. -  2019 Awardee  
 
Chemistry and Biochemistry  
The Ohio State University  
 
�Antioxidant Nanoscaffold Technology for Combinatorial Treatment of Diabetes�  

 
Diabetic patients often develop neuropathies and have a greater risk for vascular or 
Alzheimer�s dementia compared to those without this disease. The epidemic of these 
diseases indicates a need to improve the treatment of diabetes and reduce 
neurodegenerat ion. Patients with diabetes must use increasingly higher doses of 
therapeutics over time, which increases the risk for side effects. These side- effects are partly 
a consequence of the fact that insulin is a growth factor that recruits glucose for anabolic 
processes. Consequently, diabetic patients treated with insulin are prone to weight gain and 
dyslipidemia that increases the risk of cardiovascular mortality. In this work, a series of short 
peptides are being designed and synthesized, which undergo self - assembly into nanofibers 
upon exposure to physiological conditions. The positive charge on the nanofibers 
electrostatically binds negatively charged molecules, including insulin, and can 
concomitantly bind to critical receptors, i.e. LepR, to stimulate gluc ose uptake as a cytokine. 



 

 

Anne Rowley, M.D. -  2019 Awardee  
 
Pediatrics  
Ann & Robert H. Lurie Children's Hospital of Chicago  
 
�A New Human Hepacivirus as an Etiologic Agent of Kawasaki Disease�  

 
Kawasaki Disease (KD) is the leading cause of acquired heart disease in children in 
developed nations. KD can result in coronary artery aneurysms that can lead to lifelong heart 
disease, myocardial infarction, and death. The clinical and epidemiologic feat ures support an 
infectious etiology in genetically susceptible children, but the cause has eluded more than 
50 years of study. Delayed and missed diagnoses increase the risk of coronary artery 
aneurysms. The development of urgently needed diagnostic tests and improved therapies 
are dependent upon identifying the etiology. In this study, we propose to determine if a new 
human hepacivirus is an etiologic agent of KD. Recent studies have shown that 1 - 2 weeks 
after infection with any specific pathogen, 75% of p eripheral blood plasmablasts target that 
specific infection. In preliminary studies, we analyzed the peripheral blood plasmablast 
response at 1- 3 weeks after KD fever onset using single cell RT - PCR and made 61 
monoclonal antibodies (Mab) from these plasmab lasts. We used these Mab to determine 
their target antigens. We found that 33/61 Mab, derived from 9/11 KD patients, identify 
intracytoplasmic virus - like inclusion bodies (ICI) in ciliated bronchial epithelium of KD 
children but not infant controls. Using a viral peptide discovery array and/or ELISA, we found 
that 6 of the 33 (18%) Mab, derived from 3 KD patients with coronary artery aneurysms, 
recognize multiple similar peptides of hepacivirus non -



 

 

Sarah Slavoff, Ph.D. -  2019 Awardee  
 
Chemistry  
Yale School of Medicine  
 
�Targeted Degradation of a Melanoma Transcription Factor�  

 
Melanoma, the deadliest skin cancer, was diagnosed in approximately 90,000 Americans 
and led to over 9,000 deaths in 2019. While BRAF inhibitors and checkpoint inhibitors have 
revolutionized treatment of metastatic melanoma, these therapies are limited by rapid 
development of resistance and low response rates, respectively. New therapies, and entirely 
novel drug targets, are therefore critically needed, ideally targeting not only melanomas but 
also congenital giant nevi that are precursors to melanomas and are currently removed by 
repeated surgery. An innovative approach originally developed by Prof. Craig Crews at Yale 
University, leverages molecules called proteolysis targeting chimeras, or PROTACs, to 
degrade �  rather than inhibit �  previously �undruggabl e� classes of proteins, including 
transcription factors. PROTACs also have the potential to enhance immunotherapy because 
the proteolytic peptides arising from target protein degradation are immunogenic. In this 
work, we propose development of PROTACs targ eting a melanocyte - specific transcription 
factor, SOX10, that is required for melanoma cell, normal melanocyte and nevus cell 
proliferation. PROTACs consist of a ligand to the protein of interest, a flexible linker, and an 
E3 ubiquitin ligase ligand. We will therefore first develop a ligand to SOX10 using two high -
throughput screening approaches for which preliminary feasibility has been established 
(Specific Aim 1). While ligand development is in progress, we will utilize a previously reported 
biotechnolog y- based strategy to demonstrate that PROTAC - mediated degradation of an 
engineered SOX10 fusion protein kills melanoma cells (Aim 2). Finally, we will create a small 
PROTAC library based on our novel SOX10 ligands, from which optimal members will be 
selected based on their ability to induce degradation of the transcription factor, inhibit 
melanoma cell, normal melanocytes and nevus cell proliferation, and eliminate melanocytes 
from human skin tissue in organotypic culture (Aim 3). In the future, we envision that the 
best PROTACs identified in this study will be further optimized and elaborated into drug 
candidates for testing in animal models prior to translation to the clinic. More broadly, this 
work will advance current cutting - edge efforts to drug transcri ption factors that have been 
refractory to traditional inhibitor development.  





 

 

Takanori Takebe, M.D., Ph.D. -  2019 Awardee  
 
Gastroenterology, Hepatology and Nutrition  
Cincinnati Children's Hospital Medical Center  
 
�Novel Human Organoid Transplant Therapy Against Pediatric Liver Disease�  

 
Disorders affecting urea metabolism are among the most common inborn errors of 
metabolism in the liver. Defects in metabolism of waste nitrogen from the breakdown of 
protein and other nitrogen- containing molecules lead to elevated blood ammonium level 
that  causes neurotoxicity and can be fatal. Currently, low protein diets and liver 
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Christopher Hadad, Ph.D. -  2018 Awardee  
 
Chemistry and Biochemistry  
The Ohio State University  
 
�Development of a Novel Treatment for Organophosphorus Chemical Nerve Agent Poisoning�  

 
Many organophosphorus (OP) compounds are chemical warfare agents or pesticides and 
are significant threats to human society as over 200,000 people die every year from OP 
exposure. These chemical agents inhibit the enzyme acetylcholinesterase (AChE) in the 
human body, and upon exposure to OP pesticides, AChE undergoes an aging process, 
rendering current oxime treatment to be ineffective. Our team has recently demonstrated 
the first small drug - like molecules that can reverse the effects of aging for AChE in v itro, 
thereby fully reversing the effects of OP exposure. The objective for this proposal is to 
expand on these alkylating compounds to improve selectivity, binding and reactivity with the 
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Anthony Koleske, Ph.D. -  2018 Awardee  
 
Molecular Biophysics and Biochemistry  
Yale School of Medicine  
 
�Modulators of TRIO Guanine Nucleotide Exchange Factor Activities as New Therapeutics for 
Schizophrenia, Autism, and Related Disorders�  

 
Schizophrenia, autism spectrum disorder, bipolar disease, and epilepsy are genetically 
related and highly debilitating neurodevelopmental disorders that affect >3% of the world 
population. Current therapies for these diseases do not ameliorate all symptoms  and have 
not improved in efficacy in decades. Our goal is to develop better drugs to treat these 
disorders.   
 
TRIO is among the genes most frequently impacted by heterozygous rare damaging genetic 
variants in individuals with schizophrenia, autism, and related disorders. TRIO contains two 
guanine nucleotide exchange factor (GEF1 and GEF2) domains which catalyze GT P 
exchange on the Rac1 and RhoA GTPases, respectively, to regulate synapse development 
and function. Most of the disorder - associated mutations in TRIO are heterozygous and 
disrupt the GEF1 and/or GEF2 activities. Deletion of one TRIO allele in mice compromises 
normal brain development and function. Together, these data strongly implicate reduced 
TRIO function as a causative factor in neurodevelopmental disorders.



 

 

Nicholas Leeper, M.D. -  2018 Awardee  
 
Surgery  
Stanford University  
 
�Precision Nanotherapies for Cardiovascular Disease�  

 
Atherosclerosis is the process underlying heart attack and stroke. Despite recent advances, 
atherosclerotic cardiovascular disease (CVD) remains the leading cause of death in the 
United States. Most current therapies are directed against cardiovascular ris k factors (such 
as hypertension and elevated cholesterol levels). However, much of the population�s risk of 
developing disease occurs independently of traditional risk factors. Therapies that directly 
target the plaque would instead address the root cause of disease and have the potential to 
fundamentally transform how CVD is treated.  
 
A characteristic feature of the atherosclerotic plaque is the pathological accumulation of 
diseased and dying cells in the necrotic core. We discovered that this phenomenon is driven 
by the marked upregulation of a key �don�t eat me� molecule known as CD47 . This renders 
vascular cells �inedible� and resistant to �efferocytosis� (programmed cell removal). We 
showed that systemic delivery of anti - CD47 antibodies (Ab) could reactivate efferocytosis 
within the lesion, thus dramatically reducing plaque developme nt and vascular inflammation. 
However, systemic antibody - based therapy also caused off - target clearance of red blood 





 

 

Aaron Ring, M.D., Ph.D. -  2018 Awardee  
 
Immunobiology  
Yale University  
 
�Breaking the Vicious Cycle of Necroptosis and Inflammation with a Therapeutic �Molecular 
Shroud��  

 
Sepsis is a syndrome characterized by a maladaptive immune response to infection that 
leads to hypotension, organ dysfunction, and death. It is a common disease with an 
exceedingly high fatality rate and was deemed a global health priority by the World Hea lth 
Organization in 2017. Despite decades of clinical and basic science research, there are no 





 

 

Anita Shukla, Ph.D. -  2018 Awardee  
 
School of Engineering  
Brown University  
 
�Combating the Global Threat of Antibiotic Resistance with Bacteria - Triggered Biomaterials�  

 
Antibiotic resistance is a growing health threat worldwide. Although microbes evolve 
resistance mechanisms inherently, resistance can be exacerbated by prophylactic and 
systemic antibiotic administration and lengthy exposures to antibiotics at sub - inhibito ry 
concentrations. Localized drug delivery has the potential to provide rapid antibacterial 
therapy at the site of an infection, while preventing offsite toxicity and reducing 
susceptibility to resistance. However, most currently existing local antibiotic delivery devices 



 

 

John Tilton, M.D. -  2018 Awardee  
 
Department of Nutrition  
Case Western Reserve University  
 
�Treatments and Cures for Genetic Diseases Caused by Premature Termination Codons�  

 
Premature termination codons (PTCs) are genetic mutations that result in truncated and 
inactive proteins. The World Health Organization estimates that over 10,000 human 
diseases are caused by mutations within a single gene, and 10 - 25% of these are believed to 
be the caused by PTCs. While individually rare, collectively genetic diseases caused by PTCs 
affect many patients and their families and represent a significant burden to the health care 
system. Many of these diseases result in severe developmental or neurological defects or are 
lethal in infancy and early childhood, and almost none have effective treatments or cures. 
Several treatment and curative modalities for PTCs have been proposed. Suppressor tRNAs 
are engineered tRNAs that recognize the terminati on codon but add the appropriate amino 
acid instead of terminating the chain, enabling read - through of the PTC and the producing 
the functional protein. CRISPR - Cas9 guided single base editors can change individual base 
pairs within DNA, correcting the unde rlying mutations and potentially curing these diseases. 
Both approaches have been effective in vitro but are limited by the lack of an in vivo -
compatible platform to deliver these therapies to tissues within patients. The objective of 
this study is to dete rmine whether our novel, rationally engineered nanoscale PrOtein 
Delivery (nanoPOD) platform can deliver suppressor tRNAs (Aim 1) or CRISPR - Cas9 guided 
single base editors (Aim 2) in vivo and enable read - through or correction of PTCs. We will 
employ a powe rful mouse model that contains a DNA sequence �  including a PTC �  from 
patients suffering from glycogen storage disease type 1a (GSD1a) upstream of red - shifted 



 

 

Wei Xu, Ph.D. -  2018 Awardee  
 
Oncology  
University of Wisconsin - Madison  
 
�Development of Novel Agents for Treatment of Endocrine Resistant Breast Cancer�  

 
Approximately 70% of breast cancers express estrogen receptor alpha (ER α) and are, 
therefore, treated with endocrine therapies. Although many patients benefit from 
Tamoxifen or aromatase inhibitors (AIs) in adjuvant and metastatic settings, approximately 
50% of responsive tumors eventually relapse due to the development of res istance. One 
emerging mechanism of resistance is the clonal evolution of mutations in a � hotspot �  within 
the ligand - binding domain (LBD) of ESR1, the gene encoding ER α. ESR1 mutations occur in 
10- 20% of patients with metastatic ER α- positive disease who received endocrine therapies. 
The mutations led to ligand - independent ER α activity that promotes tumor growth and 
metastasis, and reduced efficacy of ER α antagonists resulting in endocrine resistance. The 
mutant ER α proteins ar e also more resistant to selective estrogen receptor degraders 
(SERDs) such as faslodex. AZD9496 and GDC- 0810, two newly developed, orally 
bioavailable selective estrogen receptor degraders (SERDs) are in clinical trials. However, 
both displayed mild estro gen activity in endometrial cells and increased uteri weight in rat 
models, raising the concern that the mixed agonist/antagonist activity may increase risk of 
endometrial cancer. Thus, our goal is to identify a new class of ERα blocker to treat 
metastatic, ER α- expressing breast cancer.  
 
This study builds on our recent discovery of a natural plant product, Diptoindonesin G (Dip 
G) that significantly decreases ER α protein levels and, importantly, is insensitive to ESR1 
mutations. We showed that Dip G acts via a mechanism distinct from all known endocrine -
therapy agents. Instead of binding to ER α, the direct target of Dip G is CHIP/STUB1, an E3 
ubiquitin ligase that controls ER α stability. Consequently, Dip G can degrade mutant ER α 
more effectively than faslodex within the therapeutic window. We hypothesize that Dip G 
and its analogues will be effective for treating mutant ER α expressing, endocrine- resistant 
tumors. This application will focus on the synthesis of novel Dip G analogues to determine 
the basic pharmacophore of Dip G and improve the potency and pharmacological properties 
of Dip G (Aim 1), which will be performed by co -


