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DHHC3-mediated regulation of anti-tumor immunity
Inventors: Martin Hemler, Chandan Sharma (DFCI #2421)
Unmet Need: a novel way to enhance both adaptive and innate anti-tumor immunity and an alternative immunotherapy to PD-1/PD-L1 blockade
Invention: Programmed death-ligand 1 (PD-L1) is expressed at the surface of many cancer cells and triggers inactivation of anti-tumor T-cells, thus allowing
tumors to escape immune surveillance. It was recently published that a membrane protein called CMTM6 is needed for continued expression of PD-L1. Building
on these findings, the Hemler lab has discovered a new link between the protein acyltransferase DHHC3 and PD-L1 expression. DHHC3 knockdown in tumor
cell lines results in marked decrease in surface expression of PD-L1. It is also observed that palmitoylation of CMTM6 is largely dependent on the presence of
DHHC3. These results strongly suggest that ablation of DHHC3 causes a deficiency in CMTM6 palmitoylation, rendering it unable to support expression of PDL1. Furthermore, in vivo data demonstrate that DHHC3 ablation from breast and prostate tumor cells results in markedly diminished tumor growth in xenograft
mouse models. These findings are supported by published work that indicate DHHC3 ablation as a major cause for increased oxidative stress and elevated
senescence in tumor cells. Thus, tumor cell death consequent of DHHC3 ablation likely involves both T-cell-mediated killing (adaptive immunity) and clearance
of senescent cells via the innate immune system.
Application:
1. Targeting DHHC3 to enhance anti-tumor immunity; either in combination with anti-PD-1/PD-L1 therapy or as single-agent alterative to anti-PD-1/PD-L1
therapy
2. Detection of elevated DHHC3 expression in tumor tissue as a biomarker for poor clinical outcome
Competitive Advantage:
1. A novel, alternative approach to PD-L1 blockade for enhancing anti-tumor immunity
2. Ability to recruit both adaptive and innate immune anti-tumor responses via DHHC3 inhibition
3. Low toxicity associated with DHHC inhibition
4. Targetable by small molecule inhibitors
Key Publications: Cancer Res. 2017 Dec 15; 77(24): 6880–6890. “Protein Acyltransferase DHHC3 Regulates Breast Tumor Growth, Oxidative Stress, and
Senescence”
Patent Information: PCT/US2018/063341; Opportunity: Funding & Licensing

Targeting the Transcription Factor NF-kB
Inventor: David Frank (DFCI #2366)

Type: Small molecule
Target: NF-kB
Investigator: David Frank, MD, PhD
Development Stage: Tool compound identified and validated in vitro
Patent Status: Patent application (62/757,314) filed with priority date of November 9th, 2018
Competitive Advantage: NF-kB has been recognized as an important therapeutic target in hematologic malignancies
as well as many solid tumors (including breast, colon, lung, prostate, pancreatic, thyroid, and ovarian). As a
transcription factor, it is not easy to inhibit its function with small organic molecules. The identification of a potent and
specific NF-kB inhibitor raises the potential for direct therapeutic uses.

Key Publication: Pre-publication
Opportunity: Funding

Targeting the Oncogenic Transcription Factor STAT5
Inventor: David Frank (DFCI #2365)

Type: Small molecule

Target: STAT5
Investigator: David Frank, MD, PhD
Development Stage: Tool compound identified and validated in vitro

Patent Status: Patent application (62/757,957) filed with priority date of November 9th, 2018
Competitive Advantage: STAT5 can be inhibited in normal cells with little toxicity, while many hematologic malignancies
and breast cancer depend on continual STAT5 activation for their survival. Our finding that STAT5 can be inhibited at
nanomolar concentrations, raises the possibility for the first time of targeting STAT5 directly in a number of important
disease states.
Key Publication: Pre-publication
Opportunity: Funding

Small molecules that Block Proteasome-Associated Ubiquitin Receptor RPN13 Function
Inventor: Jun Qi (DFCI #2336)
Type: Small molecule
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Target: RPN13
Development Stage: lead compounds identified, POC in vivo models
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Patent Status: PCT filed February 22, 2019 “Small molecules that block
proteasome-associated ubiquitin receptor RPN13 function and uses
thereof” PCT/US2019/019162
Competitive Advantage: The use of proteasome inhibitors for the
treatment of diseases is often associated with adverse side effects and
drug-resistance. These inhibitors usually target only one domain of a
multi-functional protein. We have identified bifunctional compounds that
target ubiquitin receptor RPN13 that can be used for the treatment of
various diseases (cancers, inflammatory diseases, etc.).
Key Publication: Leukemia. 2019 Nov;33(11):2685-2694 PMID:
30962579.
Opportunity: Licensing

Method for identification of retained intron tumor neoantigens from patient transcriptome sequencing data
Inventor: Eliezer Van Allen (DFCI #2310)
Description: The Van Allen lab has invented a computational method of identifying tumor neoantigens generated by aberrant
splicing products such as retained introns. This method is implemented as a computational pipeline that incorporates both
original and novel code as well as published methods of detecting intron retention from the transcriptome sequencing data.
Antigenic epitopes can be reliably identified based on the expression of intronic sequences and patient HLA types.
Applications: Personalized cancer vaccines

Competitive Advantage: This method identifies a novel class of tumor neoantigens resulting from aberrant transcriptional
splicing events (i.e. intron retention) and allows for better implementation of cancer neoantigen vaccines. This approach
expands the known landscape of tumor neoantigens beyond the current method of identifying tumor neoantigens, which
relies solely on neoantigens generated by somatic mutations.
Publications: “Intron retention as a novel source of tumor neoantigen associated with response to checkpoint inhibitor
therapy” (2017 AACR Abstract)
Patent Information: Know-how

Markets: Oncology
Keywords: Immunotherapy, cancer vaccines
Opportunity: Licensing & Funding

Selective, noncovalent and covalent USP7 inhibitors promote loss of HDM2
Inventors: Sara Buhrlage, PhD and Kimberly Stegmaier, MD, PhD (DFCI #2304)
Type: Small molecule
Target: USP7
Development Stage: advanced lead optimization ready for in
vivo efficacy
Patent Status: Patent application (Development of USP7
Inhibitors, 62/563,375) filed with priority date of October 2, 2017
Competitive Advantage: First-in-class active site inhibitors of
USP7, with covalent and non-covalent compound series
established. USP7 is a deubiquitinating enzyme that stabilizes
HDM2. Activity Ewing sarcoma, rhabdoid, gastric, multiple
myeloma and other cancer models, possible immuno-oncology
target.
Key Publication: Ilaria Lamberto, Xiaoxi Liu, Hyuk-Soo Seo,
Nathan J. Schauer, Roxana E. Iacob, Wanyi Hu, Deepika Das,
Tatiana Mikhailova, Ellen L. Weisberg, John R. Engen, Kenneth
C. Anderson, Dharminder Chauhan, Sirano Dhe-Paganon, Sara
J. Buhrlage (2017) “Structure-Guided Development of a Potent
and Selective Non-covalent Active-Site Inhibitor of USP7”, Cell
Chemical Biology 24, 1490-1500.

Customized 3D Cancer Organoid Drug Discovery Platform for Post-Treatment Residual Disease and Dormant Cancer State
Inventors: Constantine Mitsiades, Eugen Dhimolea (DFCI #2276)
Problem: While many existing anticancer drugs are capable of significantly decreasing the tumor burden, most of them are unable to achieve curative
outcomes due to drug-persistent residual tumor cells that persist during treatment. These residual tumors are the “seed” for eventual relapse, thus making
this cancer state a promising target for achieving complete tumor eradication or durable responses. To date, efforts for identifying compounds that
specifically kill persistent residual tumor cells have been limited because of the lack of faithful preclinical models of this cancer state amenable to genomic
and pharmacological interrogation. The discovery of drugs that successfully target drug-persistent residual tumor cells therefore requires novel and
biologically-relevant methods to produce large numbers of cells that reflect the biological properties of residual tumors in patients.
Solution: The Mitsiades lab has developed a novel method to generate 3D organoid culture-based models of post-treatment residual cancer cells with
high-throughput screening capabilities. This platform is the first of its kind to accurately mimic the state of drug-persistent tumor cells that emerge during
chemotherapy treatment in an individualized patient-specific manner. Using patient-derived cancer cells from human tumors or patient-derived xenografts,
this 3D culture system has demonstrated phenotypic and molecular faithfulness to the clinical drug-resistant adaptive response. This platform offers
distinct advantages over currently existing systems, including a method to generate a clinically-relevant 3D culture model of residual disease without
extensive genetic manipulation and biomarker selection. Key applications of this technology include high-throughput screening of chemicals for the
discovery of novel cancer therapeutics and targets in residual disease, as well as a platform for personalized clinical prediction for effective therapies
against residual disease.

Applications:
1. Drug discovery platform for novel therapeutics that target drug-persistent residual disease, prevent residual disease, or maintain minimal residual
disease
2. Clinically simulate the dormant refractory tumor state, for the prediction of efficacious therapeutics for residual disease in a patient-specific manner.
Competitive Advantage:
• Novel platform that addresses current challenges known for generating models of residual disease
• First model of its kind for high-throughput drug discovery and modeling of clinical residual disease
Stage of Development: In vitro and in vivo validation of residual disease characteristics using patient-derived models, clinical validation using publicly
available data in breast cancer and prostate cancer
Markets: Oncology
Patent Information: PCT/US2018/020325
Keywords: Drug discovery, platform screen, drug resistance, 3D organoids
Opportunity: Licensing & Funding

USP10 inhibitors induce degradation of oncogenic FLT3 kinase
Inventors: Sara Buhrlage, PhD, James Griffin, MD, and Ellen Weisberg, PhD (DFCI #2266)

Type: Small molecule
Target: USP10

Development Stage: lead optimization
Patent Status: “Compositions and Methods for Identification,
Assessment, Prevention and Treatment of AML Using USP10
Biomarkers and Modulators”, Filing Date 20-Sep-2016
62/397,100
Competitive Advantage: Identified USP10 as the critical
deubiquitinating enzyme required to stabilize mutant FLT3.
Targeting USP10 showed efficacy in preclinical models of mutant
FLT3-AML, including cell lines, primary patient specimens and
mouse models of oncogenic-FLT3-driven disease. Notably,
targeting USP10 overcame FLT3 kinase inhibitor resistance
models, and did not impact WT FLT3 levels.
Weisberg et al. Nature Chem. Biol. 2017; 13(12), 41207-1215.

Key Publication: Weisberg et al. Inhibition of USP10 induces
degradation of oncogenic FLT3. Nature Chemical Biology. 2017;
13(12):1207-1215.

Inhibitors of doublecortin-like kinases 1 & 2 (DCLK1 & DCLK2)
Inventor: Nathanael Gray (DFCI #2261)
Type: Small molecules
Target: DCLK1 and DCLK2 (DCAMKL1/DCAMKL2)
Development Stage: Late lead optimization
Patent Status: PCT/US2017/057126 (priority date 10/18/2016).

Competitive Advantage: Highly selective DCLK1/2 inhibitor with minimal off-target kinase and bromodomain activity relative to
described compounds. Good PK properties.
Key Publication:
Unpublished.

Opportunity: Licensing

HDAC3 Inhibitor for Enhancing Immune Function in Cancer and Chronic Viral Infections
Inventor: Kai Wucherpfennig (DFCI #2253)
Background: Activated CD8+ T cells (also known as cytotoxic T cells) are an important subclass of lymphocytes in the adaptive immune system
responsible for killing cancer cells and cells infected with intracellular pathogens and parasites. In the context of cancer, naïve (non-activated) CD8
T cells can become activated by cells expressing tumor antigens and other inflammatory signals, which drives them to proliferate and migrate to the
tumor microenvironment. These tumor-infiltrating CD8 T cells recognize and tumor cells via T cell receptor-mediated interactions and specifically kill
the tumor cells by releasing cytotoxic agents and cytokines. Higher levels of tumor-infiltrating CD8 T cells have been correlated to better outcomes.
Conversely, inactivation or elimination of CD8 T cells in tumor microenvironment is linked to poor survival and resistance to checkpoint blockade
immunotherapies. Thus, it is crucial to find new ways to restore CD8 T cell function in order to improve the effectiveness of current
immunotherapies.
Description: The Wucherpfennig lab has identified a series of compounds targeting epigenetic regulators that enhance the function of CD8
cytotoxic T cells. These compounds were discovered from an in vitro small molecule screen of T cell proliferation and cytokine production. In
particular, the commercially available HDAC3-specific inhibitor RGFP966 was found to strongly enhances T cell function and T cell killing of tumor
cells. RGF966 is highly specific for HDAC3 and has shown favorable in vivo safety profiles in its development in neurodegenerative diseases. No
report of its activities in cancer immunotherapy has been reported so far. This provides strong evidence supporting the inhibition of HDAC3 as a
novel method of enhancing T-cell effector function in the context of cancer therapy.

Applications: Combination therapy with PD-1 or CTLA-4 checkpoint blockade in patients resistant to monotherapy with checkpoint blockade.
Competitive Advantage: The small molecule targets only one of 11 HDACs. It has been developed as a treatment for neurodegenerative diseases
and addiction, but its use for immunotherapy has not been reported. The compound may have strong synergistic action with checkpoint blockade.
Patent Information: PCT/US2018/013011
Markets: Oncology
Keywords: Epigenetics, immunotherapy
Opportunity: Funding & Licensing

Discovery of a covalent IRAK1 inhibitor
Inventor: Nathanael Gray (JH Series, DFCI #2231)
Type: Small molecule covalent inhibitor
Target: Interleukin-1 receptor-associated kinase (IRAK1)

Development Stage: Late lead optimization, POC in in vivo models
Patent Status: PCT/US2017/063139
Competitive Advantage:
Next generation covalent IRAK1 inhibitor based on a new synthetically tractable
scaffold resulted in enhanced potency and vastly improved the overall kinome
selectivity. Slight changes in the compound allow targeting of either C302 or
C307 with similar overall kinome selectivity.
Covalent bond confirmed with co-crystal structure. Reversible analog JH-X-159
is ~25 fold less potent against IRAK1. Combined treatment with ibrutinib at
pharmacologically achievable doses led to synergistic tumor cell killing in
MYD88-mutated WM (BCWM.1) and ABC-DLBCL (TMD-8) cells

Key Publication:
Hatcher et al. (Manuscript in Preparation). Discovery of JH-X-119-01, a Potent
and Selective Inhibitor of IRAK1”, ACS Med Chem Letters.
Opportunity: Licensing

High-throughput and rapid analysis of proteins targeted by covalent cysteine modifications
Inventors: Jarrod Marto, Scott Ficarro (DFCI #2211)
Unmet Need: A high-throughput and multiplexed method for measuring the binding and turnover of covalently modified cysteines.
Problem: Given the biochemical complexity and dynamic range of mammalian proteomes, high-throughput characterization of covalent probes
remains enormously challenging. This is particularly true for small molecule therapeutic development based on covalent cysteine modification,
because the thiol side-chain of cysteine is susceptible to chemical modifications. For endogenous target discovery, there is no method available to
directly identify the modified cysteine residue(s) or the target protein(s). Even when the target protein is known, it is difficult to understand the
landscape of off-target products. Similarly, for any established covalent probe-target combination, it is also difficult to quantify the fraction of
endogenous target molecule that is bound by the covalent probe. These challenges pose obstacles at every stage of therapeutic development,
including compound discovery, target and mechanistic studies, and pharmacology and toxicology.
Solution: Dr. Marto’s team developed a novel high-throughput analytical method to measure the engagement and turnover of proteins that are
covalently modified on cysteine. This approach leverages a novel mass spectrometry fragmentation pathway resulting from the covalent modification
of cysteine residues by probes including drugs, tool compounds, and metabolites. The method provides chemical probe selectivity, binding kinetics,
and binding stoichiometry characteristics. In addition to high-throughput capability, this method provides an unbiased and targeted analysis of
chemically modified proteins and their metabolites.
Application:
1. High-throughput readout for medicinal chemistry or other optimization and characterization of covalent chemical probes
2. Rapid analysis and quantification of inhibitor-target stoichiometry
Competitive Advantage:
1. First multiplexed platform to enable simultaneous analysis of large numbers of chemical probes against the entire proteome or metabolome.
2. The novel gas phase fragmentation pathway yields specific mass spectrometry signals that can be used for very rapid, quantitative readouts of
target engagement.
3. Development of specific readouts of drug-target stoichiometry for use in point-of-care clinical assays through combined use with immunoaffinity
reagents for drug targets

Market: Drug discovery platform
Keywords: Small molecule, medicinal chemistry, analytical methods, mass spectrometry
Opportunity: Funding & Non-Exclusive Licensing

Selective cyclin-dependent kinase 9 (CDK9) degraders
Inventor: Nathanael Gray (DFCI #2201)

Type: small molecule degrader (PROTAC)
Target: Cyclin-dependent kinase 9 (CDK9)

Development Stage: late lead optimization, POC in in vivo models
Patent Status: PCT/US2017/028924
Competitive Advantage:
Lead compound (THAL-SNS-032) results in selective
degradation of CDK9 with limited effects on the protein level of
other CDKs; THAL-SNS-032 has a prolonged pharmacodynamic
effect compared to traditional kinase inhibitors); TAL-SNS-032
exhibited more potent inhibition of proliferation as compared to a
parental inhibitor across a panel of eleven different leukemia
cancer cell lines.
Olson et al. (2018)

Key Publication:
Olson et al. “Pharmacological perturbation of CDK9 using
selective CDK9 inhibition or degradation”, Nature Chemical
Biology 14, 163-170 (2018).

Biomarkers and therapeutic strategy for endocrine resistance ER+ breast cancer
Inventors: Xiaole (Shirley) Liu, Myles Brown, Wei Li, Tengfei Xiao (DFCI #2192)
Unmet Need: A novel CSK/PAK2-driven resistance mechanism and CSK/PAK2 inhibitor-based novel therapeutic solutions for overcoming endocrine
resistance in ER+ breast cancer with CSK deletion.
Problem: Oncogenic activation of the estrogen receptor (ER) signaling pathway occurs in over 70% of breast cancers and thus forming the basis for
endocrine therapy, a current standard treatment for ER+ breast cancer. However, of the ER+ breast cancer patients receiving endocrine therapy, over
40% are resistant to its anti-cancer effects. Recent evidence suggests increased ER expression and/or activated growth factor receptor signaling
pathways as potential resistance mechanisms, but these explanations do not account for all resistance observed in the clinic. Accordingly, there is a
great need to identify the mechanisms and biomarkers leading to endocrine resistance in breast cancer for developing improved diagnostic,
prognostic, and therapeutic strategies.

Solution: The Liu and Brown laboratories at Dana-Farber have uncovered a new mechanism for breast cancer endocrine resistance, which informs a
potential way to stratify ER+ breast cancer patients based on their predicted sensitivity to endocrine therapy. Liu and Brown et al. identified the c-Src
tyrosine kinase (CSK) and p21 protein-activated kinase 2 (PAK2) as potential biomarkers to stratify ER+ breast cancer patients. Through genome-wide
CRISPR screening in two ER+ breast cancer cell lines, CSK deletion was found to stimulate ER+ breast cancer cell growth without hormone and
render them dependent on PAK2 activation for survival. This is consistent with a correlation found between ER+ breast cancer patients exhibiting CSK
deletion and PAK2 activation and poor clinical outcome. Based on these observations, Liu and Brown et al. further demonstrated as proof-of-concept
that PAK2 and SFK inhibitors can effectively kill CSK-null breast cancer but not CSK wild-type cells. These findings support a novel therapeutic
solution to treat endocrine resistant breast cancer patients that have CSK loss.
Application: ER+ breast cancer stratification, predictive markers for endocrine therapy sensitivity, rationale for repurposing PAK2 and SFK inhibitors
to treat endocrine resistant ER+ breast cancer patients with CSK loss.
Competitive Advantage: Novel mechanism of resistance yielding new biomarkers with existing small-molecule inhibitors for therapeutic targeting
Publications: PNAS July 31, 2018 115 (31) 7869-7878; published ahead of print July 9, 2018
Patent Information: PCT/US2017/041335
Keywords: Biomarkers, breast cancer, ER+ resistance
Opportunity: Funding & Licensing

LMP1- Expressing cells and Methods of Use Thereof
Inventor: Baochun Zhang (DFCI #2188)

Type: Therapeutic strategy
Target: Tumor Associated Antigens (TAAs)
Development Stage: Preliminary in vivo studies performed.
Patent Status: PCT/US2017/045089 (filing date of Aug 2, 2017).

Vaccination with LMP1-expressing A20 lymphoma cells
markedly delays tumor (A20) growth.

Competitive Advantage: Adoptive Cellular Therapy (ACT) is an
effective immunotherapeutic tool against cancer. However, the
available therapies targeting TAAs are either time consuming or
have limited efficacy. Our approach utilizes LMP1 signaling to
target multiple TAAs in a speedy way. This approach can be used
as an ACT or vaccine for multiple cancers, including solid tumors.
Key Publication: Cell. 2012 Feb 17;148(4):739-51. PMID:
22341446
Opportunity: Funding & Licensing

Positive selection method for identifying protein destabilizers
Inventors: William G. Kaelin, Jr., Vidyasagar Kodiru (DFCI #2178)
Background: Reporter assays have been used routinely in the pharmaceutical and biotechnology industries to identify lead compounds that
affect protein function. In the last decade, the chemist’s ability to synthesize large numbers of chemical compounds in a short amount of time
through techniques such as combinatorial chemistry has greatly increased. Often, thousands to millions of compounds need to be screened
to identify those having a desired effect on a protein of interest (POI). Typically, reporter assays measure the activities of a protein of interest
(POI) in the presence of a test agent to evaluate the ability of the test agent to affect the function of the protein of interest. In screening for an
agent that downregulates a POI, most previous assays were “down” assays, meaning that a hit is identified by a decrease in a detectable
signal corresponding to the downregulated POI, such as decrease in a reporter protein signal. Such down assays can be a source of artifacts,
as there are typically more spurious or trivial ways to downregulate than upregulate in biological assays.

Description: The Kaelin lab has developed a novel screening method for identifying chemical or genetic perturbants that can destabilize or
stabilize a protein of interest. In this assay, the protein of interest is fused to a modified deoxycytidine kinase (dCK) gene capable of
converting bromovinyl-deoxyuridine (BVdU) to a toxic metabolite. Stability changes to a protein of interest is detected by increased cell
survival, a positive indicator, in correspondence to protein degradation. This method provides a powerfully new way of identifying proteindestabilizing agents as it provides better signal-to-noise and fewer false positives compared to prior assays.
Applications: Identification of novel protein targets that control protein stability and chemicals that destabilize proteins of interests.
Competitive Advantage: A more sensitive method of protein destabilization screening than currently available methods
Patent Information: PCT/US2017/051371
Markets: Oncology
Keywords: Chemical biology, immunotherapy
Opportunity: Non-Exclusive Licensing

TGF-beta Inhibitors for the Enhancement of Gene Targeting
Inventors: Alan D’Andrea, Markus Grompe (DFCI #2155)
Background: Targeted nucleases (zinc finger nucleases, TALENS, CRISPRs etc.) are currently used methods to create DNA double-strand breaks
(DSB) in specific genomic locations. These DSB are repaired by non-homologous end joining (NHEJ), a major DNA repair pathway that results in
gene disruptions and mutations. In the presence of a suitable repair template, the DSB can be repaired by the alternative major DNA repair
pathway homologous recombination (HR), which requires the availability of a suitable donor template. Taking advantage of HR, it is possible to
precisely engineer a targeted allele to contain specific DNA sequences such that disease-causing mutations can be replace with healthy DNA. The
same process also allows the generation of new DNA sequences with precision to fit any desired purpose.
Invention Description: One major limitation to gene repair by homologous recombination is inefficiency, especially in non-dividing cells in vivo,
compared to gene cutting by targeted nucleases. The D’Andrea lab in collaboration with the Grompe lab have discovered a way to overcome this
limitation by inhibiting the TGF-beta pathway. TFG-beta inhibition was found to shift the balance between NHEJ and HR in favor of HR, resulting in
much more efficient recombination of the donor DNA with the target locus. TGF-beta inhibitors including small molecules, siRNAs, and antibodies
were used in the context targeting genes by HR both in vitro and in vivo. This technology offers significant improvement in gene editing efficiency in
vivo and has major implications for gene therapy in the clinic along with FDA-approved TGF-beta inhibitors.
Applications: Gene editing
Competitive advantages:

• Novel method of enhancing genome manipulation in vivo using pharmacological modulation
• Shifting gene manipulation from NHEJ toward homologous recombination overcomes limitations of currently available methods
• Potential clinical used for enhancing gene repair therapy in patients
Patent Information: PCT/US2017/023828
Markets: Gene therapy, oncology, hereditary diseases

Keywords: Gene editing, CRISPR, DNA repair, homologous recombination
Opportunity: Licensing & Funding

A predictive bone homing signature for prostate cancer metastasis
Inventors: Massimo Loda, Michaela Bowden, Svitlana Tyekucheva, Lorelei Mucci (DFCI #2032)
Unmet Need: A diagnostic assay for predicting prostate cancer metastasis using a bone homing gene signature derived from stroma surrounding
high-grade prostate tumors
Problem: Approximately 80% of prostate cancer metastasize to the bone via mechanisms currently unknown. Prior studies attempting to
understand the process of bone metastasis have been limited by the complexity of differentiating genomic changes in the epithelium from those of
the surrounding microenvironment and the lack of statistical tools to assess and quantify cross-talk between the epithelium and stroma. Due to
these challenges, there is currently no reliable method for diagnosing and monitoring prostate cancer metastases in the clinic.
Solution: The Loda laboratory at Dana-Farber discovered a novel bone homing gene signature as a biomarker panel to predict potential metastatic
disease. These findings were identified based on laser capture microdissection of radical prostatectomy specimens. Whole transcriptome analysis
of the tumor glands and respective adjacent stroma revealed ALCAM as the only gene differentially expressed between tumors of high- and lowgrade classifications. Analysis of the stroma and tumor-stroma interactions revealed 29 additional genes, which comprise the complete bone
homing signature.
Application: Clinical diagnostic assay to evaluate patient risk for metastasis following radical prostectomy and disease relapse
Competitive Advantage: Novel gene signature describing the stroma as a critical player in advanced disease and as a biomarker panel to
determine the potentiality to metastasize.
Publications: Nat Commun. 2017 Sep 4;8(1):420. doi: 10.1038/s41467-017-00460-4. Stromal and epithelial transcriptional map of initiation
progression and metastatic potential of human prostate cancer.

Patent Information: PCT/US2016/061519
Markets: Prostate cancer

Keywords: Diagnostic, gene signature, metastasis
Opportunity: Licensing

Genomic test for MYB-QKI rearrangement as a diagnosis for angiocentric glioma
Inventors: Rameen Beroukhim, Keith Ligon, Adam Resnick (DFCI #2149)
Unmet Need: An assay that can specifically distinguish angiocentric glioma from other glioma subtypes as a diagnostic for treatment

Problem: Pediatric low-grade gliomas (PLGGs) are made up of grade I and II tumors that collectively represent the most common pediatric brain
tumor. Several subtypes of PLGGs exist, including astrocytoma, diffuse astrocytoma, oligodendroglioma, and angiocentric glioma. Angiocentric
glioma is generally curable via tumor resection without the need for radiation or chemotherapy. However, the current method of diagnosing
angiocentric gliomas often leads to misdiagnosis due to the lack of clear distinction from other PLGG subtypes that require different therapies. This
misdiagnosis in turn leads to overly aggressive aggressive and unnecessary treatment regimens. Thus, a better way to diagnose angiocentric
gliomas is needed.
Solution: The current invention describes a genomic test that can greatly improve the diagnosis of angiocentric gliomas in the clinic. This test is
based on the detection of MYB-QKI rearrangements, which have been found to occur with high incidence in angiocentric gliomas. These findings
are based on a genomic analysis of 249 PLGG tumors, including 19 angiocentric gliomas. MYB-QKI rearrangement is associated with angiocentric
glioma and not with any other histological subtype of pediatric gliomas.
Application: Genomic assays to detect MYB-QKI rearrangements as a diagnostic for angiocentric glioma
Competitive Advantage: There currently is no definitive pathological test for angiocentric glioma
Publications: Nat Genet. 2016 Mar;48(3):273-82. doi: 10.1038/ng.3500. Epub 2016 Feb 1.
Patent Information: PCT/US2017/015448
Markets: Oncology
Keywords: Diagnostic/biomarker, glioma, genomic assay
Opportunity: Licensing & Funding

PM20D1 and N-Lipidated Amino Acids for the Treatment of Metabolic Disorders and Pain
Inventors: Bruce Spiegelman, Jonathan Long (DFCI #2090)
Description: Spiegelman et al. have identified a secreted enzyme, peptidase M20 domain containing 1 (PM20D1), that plays a key role in
augmenting energy dissipation in thermogenic adipocytes. PM20D1 is a bidirectional biosynthetic enzyme for a class of N-lipidated amino acids, the
metabolites of which are endogenous uncouplers that regulate mitochondrial respiration. PM20D1 is highly enriched in thermogenic versus nonthermogenic adipocytes and promotes energy expenditure in vivo. Mice with increased circulating PM20D1 show augmented energy expenditure,
blunted weight gain on high fat diet, and improved glucose homeostasis. Furthermore, direct treatment of adipocytes with N-lipidated amino acids,
such as oleoyl-phenylalanine, increases oxygen consumption. These findings provide strong support for the utilization of this novel enzymatic
pathway, made up of PM20D1 and its N-lipidated amino acid metabolites, for the development of new treatments for metabolic disorders.
Applications: Administration of either recombinant PM20D1 or its N-lipidated amino acid products as potential novel therapeutic strategies for
augmenting energy expenditure in humans to treat obesity, diabetes, and pain.
Competitive Advantage:

• Novel anti-diabetic and anti-obesity approach by augmenting PM20D1 levels
• Pharmacologic use of oleoyl-phenylalanine or related N-lipidated amino acids to promote adipose oxygen consumption represents as new
approaches for augmenting energy expenditure
Publications: Long et al., 2016, Cell 166, 424–435. The secreted enzyme PM20D1 regulates lapidated amino acid uncouplers of mitochondria.
Patent Information: PCT/US2016/059289
Markets: Obesity, diabetes
Keywords: Metabolism
Opportunity: Licensing & Funding

Secreted Slit2 for the Prevention and Treatment of Obesity-Related Disorders
Inventor: Bruce Spiegelman (DFCI #2071)
Background: Thermogenic adipocytes, which include brown and beige cells, are specialized fat cells that dissipate chemical energy as heat.
Classically, the mechanism for this heat generation is through uncoupling protein 1 (UCP1), an inner mitochondrial membrane channel that dissipates
the proton gradient. However, little is known about other mechanisms that promote energy dissipation in thermogenic fat.
Description: Activation of brown and inducible white (beige) fat activation can reduce obesity and improve glucose homeostasis through a
specialized process of non-shivering thermogenesis. Whether brown or beige fat might also secrete paracrine or endocrine factors to promote adipose
thermogenesis is not fully explored. The Spiegelman lab has identified Slit2 as a secreted factor from beige fat that plays a crucial role in regulating
adipose tissue thermogenesis and metabolic dysfunction. In cells and in mice, full-length Slit2 is cleaved to generate several smaller fragments,
including the active thermogenic C-terminal fragment, here identified as Slit2-C. The 50 kDa Slit2-C fragment promotes adipose thermogenesis,
augments energy expenditure, and improves glucose homeostasis in vivo. This is mediated through a Slit2-induced activation of PKA signaling, which
is required for its pro-thermogenic activity. Together, these findings establish a previously unknown peripheral role for Slit2 as a beige fat secreted
factor that has a therapeutic potential for the treatment of obesity-induced metabolic disorders.
Applications: The Slit2 protein or Slit2 fragments as recombinant proteins can be used to treat or prevent obesity or diabetes or an obesity related
disorder.
Competitive Advantage: The secreted Slit2 is proteolytically processed to smaller fragments. The function for these fragments in adipose
thermogenesis have not previously been described.
Publications: Svensson et al., 2016, Cell Metabolism 23, 1–13. A Secreted Slit2 Fragment Regulates Adipose Tissue Thermogenesis and Metabolic
Function

Patent Information: PCT/US2016/042543
Markets: Obesity, diabetes
Keywords: Metabolism
Opportunity: Licensing & Funding

Uncovering metabolomic profiles from formalin-fixed and paraffin-embedded samples
Inventors: Massimo Loda, Stegano Cacciatore (DFCI #2050)
Problem: One of the major limitations in human metabolomics research is the lack of access to a sufficient number of frozen clinical samples with
adequate annotated for retrospective studies. On the other hand, there is a large archive of samples acquired during routine medical care for
diagnostic procedures which are formalin-fixed and paraffin-embedded (FFPE). Samples are fixed to preserve longevity, as long-term follow-up
tissue samples are available almost exclusively from FFPE repositories. Such databases of fixed samples contain metabolomic information that
may be crucial for developing useful biomarkers and informing clinical care. However, there is currently no method to extract such metabolomic
data from fixed samples.
Solution: The laboratory of Dr. Massimo Loda at Dana-Farber has developed a method to detect metabolites in FFPE samples. Using this
method, the Loda group has discovered a large number of metabolites in FFPE samples, including metabolite profiles which can serve as
biomarkers indicative of degree of differentiation in human prostate cancer. This method paves the way for the application of metabolomics to
previously archived FFPE samples that have annotated long-term follow-up data available. In light of recent data linking metabolic profiles to
differentiation states of prostate adenocarcinomas, metabolomics may play a key role in the understanding of molecular mechanisms in
retrospective databases with long term follow up. This technology can be applied to all other cancers or disease for which formalin-fixed, paraffinembedded material exists.
Application: Detecting metabolite biomarkers in FFPE tissue
Competitive Advantage: Novel method that allows retrospective metabolomic analysis from a large archive of fixed tissues to uncover clinicallyrelevant, previously unavailable biomarker profiles
Publications: Mol Cancer Res. 2017 Apr;15(4):439-447. doi: 10.1158/1541-7786.MCR-16-0262. Epub 2017 Jan 10. Metabolic Profiling in
Formalin-Fixed and Paraffin-Embedded Prostate Cancer Tissues.
Patent Information: PCT/US2017/065294

Keywords: Biomarker, diagnostic, metabolomics
Opportunity: Licensing

Selective degradation of wild-type DNA and enrichment of mutant alleles using nuclease
Inventor: Gerassimos Makrigiorgos (DFCI#2034)
Description: The Makrigiorgos lab has discovered a simple and powerful novel technology to eliminate wildtype DNA sequences in order to
enrich clinically-relevant mutant DNA regions. The nuclease-assisted mutation enrichment with probe overlap (NaME-PrO) method is a one-step
process that selectively degrades wildtype DNA/RNA sequences and is compatible with downstream high-throughput detection methods of
mutations, thus allowing robust identification of variant-sequence alleles in the presence of a large excess of non-variant alleles in nucleic acids.
This technology can be used to detect low-prevalence somatic mutations in tumor tissues or in circulating tumor DNA and overcomes challenges
associated with tumor heterogeneity and stromal contamination in current approaches. The technique is also uniquely suited for enhancing
sensitivity of microsatellite instability. Similar advantages can also be applied to identifying low-prevalence methylated alleles in epigenetic
analysis as well as detecting and genotyping fetal DNA sequences circulating in the maternal blood.
Applications:

1. Early diagnosis and prediction of drug response in cancer therapy
2. Monitoring of cancer treatment and detection of minimal residual disease
3. Sensitive detection of microsatellite instability in tissues and liquid biopsies
4. Low-pass detection of Tumor Mutational Burden (TMB) for immunotherapy purposes
5. Research tool for identifying low-prevalence DNA sequences
Competitive Advantage: This invention allows drastic improvement to the current limits of mutation detection technologies, thereby enhancing
efficiency and reliability of patient-specific mutation screening for heterogeneous tumor samples. This invention also enables high multiplexity of
targets that enables coupling with any high-throughput methods for somatic mutation detection.
Patent Information: PCT/US2016/039167
Markets: Oncology
Keywords: Diagnostic, biomarker, molecular biology
Opportunity: Non-Exclusive Licensing

Irreversible inhibitors of cyclin-dependent kinase 12
Inventor: Nathanael Gray (DFCI #1983, #2057, #2224)
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Figure | CDK12 inhibition synergizes with PARP inhibition.
A. THZ531/CDK12 co-crystal structure. B. THZ531 inhibits CDK12 and CDK13. C.
THZ531 decreases RAD51 protein levels. D. THZ531 in combination with olaparib
induces DNA damage. CDK12 inhibition synergizes with PARP inhibition in cells
(E) and in mice (F).

Target: Cyclin-dependent kinases 12 and 13 (CDK12 and CDK13)
Development Stage: Late lead optimization, POC target engagement
in vivo models
Patent Status: PCT/US2016/024345; PCT/US2016/051118; and
PCT/US2017/063132.

Competitive Advantage:
Family of 3 patents affords a diverse array of scaffolds to access CDK12
and CDK13. Lead compounds from each scaffold exhibit excellent
kinase selectivity, nanomolar potency on CDK12 and CDK13, and
prolonged pharmacodynamic effect compared to traditional reversible
inhibitors. Each has demonstrated POC target engagement in mice.
Compounds have potential to synergize with PARP inhibitors and other
DNA damaging agents.
Key publications:
1. Zhang et al. (2016). Covalent targeting of remote cysteine residues to
develop CDK12 and CDK13 inhibitors, Nature Chemical Biology 12,
876-884.
2. Iniguez et al. (2018). EWS/FLI Confers Tumor Cell Synthetic Lethality
to CDK12 Inhibition in Ewing Sarcoma, Cancer Cell 33, 202-216.
Opportunity: Licensing

TGFβ inhibitors for treatment of Fanconi Anemia
Inventor: Alan D’Andrea (DFCI #1965, 2008)
A
Type: Small molecule, antibody
Target: TGFβ
Development Stage: lead compounds identified, POC in vivo models.

B

Patent Status: PCT filed December 21, 2015 “Chimeric Antigen
Receptors and Methods of Use Thereof” PCT/US15/67225; February 25,
2016 “Compositions and Methods of Treating Fanconi Anemia”
PCT/US2016/019626.
Competitive Advantage: Blockade of TGFβ signaling by Fresolimumab,
1D11 (neutralizing antibody) or SD208 (inhibitor) prevents or delays the
onset of bone marrow failure in mouse models of Fanconi Anemia (FA).

Key Publication: Cell Stem Cell. 2016 May 5;18(5):668-81) PMID:
27053300.
Opportunity: Licensing & Funding

Patient-specific multiple-variable IL-2 dosing for the treatment of GVHD and inflammation
Inventors: John Koreth, Robert J. Soiffer, Jerome Ritz (DFCI #1917)
Unmet Need: A simple and effective approach to expand patient’s own Treg cells for sustained control of inflammatory immune reactions
Problem: Current treatments for immune inflammatory diseases involve immunosuppressive medications, which are associated with serious side effects of
generalized immunosuppression (i.e. opportunistic infections). Treatments based on enhancement of T-regulatory (Treg) cells, a natural anti-inflammatory cell
type that controls inappropriate immune responses, have been explored as an alternative means of controlling inflammation without the risks of generalized
immunosuppression. Previous attempts of infusing Treg cells have demonstrated some promising anti-inflammatory effects. However, ex vivo expansion of Treg
cells is not only cumbersome and expensive but significantly, does not maintain long-term inflammatory control. Thus, there is great need to improve the ability of
Treg-based treatments to achieve and sustain necessary immune suppression. Overcoming such challenges will offer significant advancements in treatments for
autoimmune and inflammatory diseases, as well as transplantation-related complications such as graft-versus-host disease.
Solution: The laboratories of John Koreth, Robert Soiffer, and Jerome Ritz at Dana-Farber have developed a new method for treating individual patients with
autoimmune disease using multiple-variable, low-dose IL-2 to augment Treg cell expansion and to enhance anti-inflammatory activity. This method is based on
their previous report indicating that IL-2 treatment at low doses preferentially enhanced anti-inflammatory Treg cells, and that such treatment is safe and effective
for reducing immune inflammation that underlies many autoimmune diseases. They also found that daily low-dose IL-2 treatment of GVHD patients resulted in
increases in plasma IL-2 levels initially, followed by stabilizing IL-2 levels at above baseline. Importantly, these changes in plasma levels of IL-2 were confirmed to
result in similar changes in Treg cell activity in response to continuous low dose IL-2 treatment.
Application: Treatment for major autoimmune disorders, solid organ transplantation, and hematopoietic stem cell transplantation.
Advantage: Novel method for enhancing patient Treg function without ex vivo expansion or Treg cell infusion for durable immune-suppressive effects
Stage of Development: Clinical validation
Publications:
1. N Engl J Med. 2011 Dec 1;365(22):2055-66. Interleukin-2 and regulatory T cells in graft-versus-host disease. PubMed
2. Sci Transl Med. 2013 Apr 3;5(179):179ra43. Low-dose interleukin-2 therapy restores regulatory T cell homeostasis in patients with chronic graft-versus-host
disease. PubMed
Patent Information: PCT/US2015/054466
Markets: Autoimmune disorders, inflammatory disease, graft-versus-host; Keywords: Immunotherapy, autoimmune, inflammatory disease, transplantation
Opportunity: Licensing

Activating JAK mutations as a biomarker for sensitivity to PD-L1 targeted therapy
Inventors: David Barbie, Eliezer Van Allen, Kwok-Kin Wong (DFCI #1880)
Background: Immune checkpoint blockade targeting the PO-L1/P0-1 receptor interaction has been a major advance in the therapy of melanoma
and other solid malignancies such as non-small cell lung cancer (NSCLC). However, only 10-20% of NSCLC patients respond, and an accurate
biomarker that predicts this response has been the subject of intense study. Expression of PO-L 1 itself on tumor cells has been proposed, and
appears to enrich for response. Multiple studies have shown that PD-L1 expression is driven by activation of cytokine signaling. Current
measurement of PD-L1 levels in tumors appear to enrich for responsiveness to PD-L1/PD-L1 targeted therapy, but do not accurately predict
sensitivity.
Description: The Barbie lab has discovered a JAK3 mutation that is associated with positive response to anti-PD-L1 therapy. This mutation was
identified by performing oncomap testing on an exceptional responder to the anti-PD-L1 antibody atezolizumab (MPDL3280A). Such results
suggest that activating mutations in JAK kinases may contribute significantly to the upregulation of PD-L1 expression in tumors and sensitization of
tumors to immune checkpoint blockade.
Applications: Biomarker for sensitivity to PD-L1/PD-1 immune checkpoint blockade therapy
Competitive Advantage: Activating JAK mutations represent a novel method of accurately predicting sensitivity to PD-L1/PD-L1 targeted
immunotherapy.

Business Opportunities: Licensing opportunities
Publications: Cancer Immunol Res. 2015 Aug; 3(8): 855–863.

Patent Information: PCT/US2015/032823
Markets: Oncology

Keywords: Immunotherapy, checkpoint blockade, resistance
Opportunity: Licensing

Tim-3 inhibition to overcome resistance to PD-1 blockade
Inventor: Kwok-Kin Wong (DFCI #1876)
Unmet Need: A way to identify and treat patients who develop resistance to anti-PD-1 therapy
Problem: Immune checkpoint blockades targeting the PD-1/PD-L1 pathway has demonstrated unprecedented clinical effects in various types of
cancers. This approach derives its success from the recent discovery of cancer immune evasion mechanisms involving upregulation of inhibitory
molecules. Targeting of these inhibitory pathways, such as the PD-1/PD-L1 axis, disrupts co-inhibitory T-cell signaling and results in activation of
the anti-tumor immune response. Despite the success of PD-1/PD-L1 blockade to date, a major challenge to overcome is the emergence of
resistant patient populations. Thus, there exists a great need for methods to determine which patients are developing resistance to treatment as
well as methods for overcoming the resistance.
Solution: The laboratory of Dr. Kwok-Kin Wong has identified a strategy to overcome resistance to anti-PD-1 therapy by concurrent or sequential
inhibition of T cell immunoglobulin and mucin protein 3 (Tim 3) in conjunction with anti-PD-1 therapy. This is based on the observation that Tim3 is
overexpressed in patients receiving PD-1 and PDL-1 immunotherapy compared to immunotherapy naive patients and that Tim3 overexpression is
only observed in tumor cells that have gone under long exposure to anti-PD-1 treatment and not by tumor cells with short exposure. Sequential
inhibition of Tim3 in tumors resistant to anti-PD-1 therapy remained efficacious in vivo, which provides preliminary evidence indicating that
combined inhibition of Tim3 and PD-1 may be a viable strategy to overcome anti-PD-1 resistance.
Application: Treatment of anti-PD-1 resistance in patients with KRAS or EGFR mutant cancers including non-small cell lung cancer, melanoma,
renal cell carcinoma, head and neck cancer, bladder cancer, and upper gastrointestinal cancers
Competitive Advantage: No approved treatment for anti-PD-1-resistant patients currently exists. Development of inhibitors to a new target in
immune regulation, such as Tim3, can provide new options for patients with resistance.

Patent Information: US 10,501,537
Markets: Oncology
Keywords: checkpoint blockade, immunotherapy, drug resistance
Opportunity: Licensing

Novel method of identifying therapeutics that alter the stability of target proteins
Inventors: William G. Kaelin, Jr., Richard Middleton, Kwon-Kin Wong, Gang Lu (DFCI #1873)
Description: Dr. Kaelin et al. generated stable HEK293 cell lines expressing IKF1-luciferase and IKF3-luciferase fusion proteins as well as
cell lines stably expressing luciferase-myc. The transcription factor oncogenes IKF1 and IKF3 were identified as targets of the multiple
myeloma drug lenalidomide. Dr. Kaelin et al. further showed that expected responses to lenalidomide and pomalidomide can be observed
using fusion IKZF1 and IKZF3-expressing cell lines, and that alterations in luciferase signals from the fusion-myc cell lines can also be
detected following proteasome inhibitor treatment. Furthermore, Dr. Kaelin et al. demonstrated that these cell lines can be used to screen
384-well test libraries, in which sufficiently low signal errors and large enough responses can be achieved to identify novel agents that
destabilize the fusion proteins. The capability of discovering such agents can potentially lead to novel therapeutics targeting diseasecausing proteins including “undruggable targets”.
Applications: Screening assays to identify test compounds that stabilize or destabilize a protein of interest
Competitive Advantage: Novel method of using cell lines stably expressing a firefly-tagged fusion protein containing IKZF1, IKZF3, and/or
Myc with sufficient signal to be used for 384-well screening of small molecule destabilizing agents.
Publications: Science. 2014 Jan 17; 343(6168): 305–309.
Patent Information: PCT/US2015/054914
Markets: Oncology and other diseases
Keywords: Cancer, immunomodulatory drugs, immunotherapy, protein stability, high-throughput screen, undruggable target, drug
discovery and development

Opportunity: Non-Exclusive Licensing

Targeting of cell-surface GRP78/BiP for suppression of tumor immune evasion
Inventors: Kai Wucherpfennig, Christopher Harvey, Jason Pyrdol (DFCI #1866)
Background: GRP78 (BiP) is a member of the heat shock protein 70kDa family and a central regulator of endoplasmic reticulum (ER) function and
ER stress responses, having roles in protein folding and assembly as well as possessing anti-apoptotic properties. Stress induction of GRP78
represents an important pro-survival component of the unfolded protein response. GRP78 is induced by a wide variety of cancers. This upregulation of GRP78 expression was widely believed to occur primarily in the ER, but emerging evidence shows that GRP78 is mis-localized to the
cell surface in many cancers.
Invention: Wucherpfennig et al. have discovered a GRP78-mediated mechanism of MICA shedding by tumor cells, a novel pathway that can be
leveraged to selectively target tumor cells. This discovery is built on key emerging evidence suggesting that GRP78 (BiP) can be mis-localized to
the surface of cancer cells. The Wucherpfennig group found a cooperative mechanism involving GRP78 and ERp5 in mediating unfolding and
cleavage of MICA from the tumor cell surface. In addition to its effects on MICA shedding, blocking cell surface GRP78 can also reduce shedding
of other NKG2D ligands as well as other soluble factors that are shed to help tumors evade immune surveillance. The significance of this discovery
is potentially impactful beyond the MICA pathway as one important implication of this pathway is the antibody targeting of new epitopes created by
MICA unfolding. Antibodies that target such an epitope may possess enhanced therapeutic potential as they may be highly selective for cancer
cells that express MICA and GRP-78 on the cell surface.
Applications: Monoclonal antibodies targeting surface GRP78 as novel cancer immunotherapy
Competitive Advantage: Targeting the cell surface chaperone proteins using monoclonal antibodies can provide a mechanism to suppress an
array of molecules used for tumor evasion of immune surveillance. This may produce superior therapeutic outcomes compare to typical
monoclonal antibody therapies that target a single antigen.
Patent Information: PCT/US2015/031951

Markets: Oncology
Keywords: Immunotherapy
Opportunity: Funding & Licensing

Identification of proteins stabilized and degraded after treatment with IMiD’s
Inventors: William G. Kaelin, Jr., Gang Lu, Richard Middleton, Kwok Wong (DFCI #1768)
Description: Dr. Kaelin et al. developed a plasmid-based technology to efficiently monitor the stabilities of wide array of proteins in response to
specific perturbations. A human ORFeome plasmid library of firefly luciferase tagged ORF’s was constructed to discover proteins altered by IMiD
treatment. This expression plasmid is unique in that it also contains renilla luciferase used to normalize for transfection and expression variability.
As proof of concept, this method was used to generate a list of ORF’s that were altered in response to lenalidomide treatment in HEK293 cells.
These ORF’s now represent a potential list of protein biomarkers of IMiD activity. The compilation of such alterations in protein levels has the
potential for revealing details on the mechanism of action of IMiD’s. Further understanding of IMiD mechanism is crucial for identifying next
generation therapeutics targeting this pathway.
Applications: Assays to monitor protein stability after specific perturbations, assays to identify proteins whose level are modulated by a
compound of interest, methods to measure response to IMiD treatment, and assays to identify more potent IMiD’s with fewer side effects
Competitive Advantage: Novel method of using a firefly-tagged genome-wide protein expression library to look for changes in cellular protein
levels after specific perturbations such as treatment with an IMiD.
Publications: Science. 2014 Jan 17; 343(6168): 305–309.
Patent Information: PCT/US2015/054893
Markets: Oncology
Keywords: Immunomodulatory drugs, cancer, immunotherapy, human ORFeome, protein stability, high-throughput screen, drug discovery and
development
Opportunity: Non-Exclusive Licensing

Histone H3K27Me3 Modulator for the Treatment of Trisomy 21-Associated Diseases
Inventors: Andrew Lane, David Weinstock (DFCI #1725)
Description: The labs of Andrew Lane and David Weinstock have discovered a potential novel approach of treating B cell acute lymphoblastic
leukemia leukemia associated with trisomy 21 via histone H3K27 demethylase inhibition. Extra copies of chromosome 21 are associated with
increased risks of leukemia such that individuals with Down Syndrome are 20-times as likely to development B cell acute lymphoblastic leukemia
(B-ALL) and individuals without Down Syndrome frequently carry extra copies of chromosome 21. In line with this, Lane et al. observed that
triplication of the Down Syndrome Critical Region (DSCR) on human chromosome 21q22 is sufficient to induce transformation of mouse bone
marrow B cells. Triplication of these genes result in suppression of the H3K27me3 in progenitor B cells and B-ALLs, and human B-ALL can be
distinguished with the overexpression of genes known to be marked by H3K27me3. Furthermore, Lane et al. demonstrated that chemical inhibition
of the histone H3K27 demethylases enhances H3K27 methylation and effectively blocks the growth of transformed B cells with DSCR triplication.
These findings provide important evidence for a targeted approach to treat trisomy 21-associated leukemia with the potential of reversing other
phenotypes related to Down syndrome.
Applications:

• Treatment of leukemias that have an extra copy of chromosome 21, or that have amplification of smaller segments of chromosome 21
• H327Kme3 as a biomarker for predicting clinical outcome in leukemia patients carrying extra copies of chromosome 21
• Treatment of other Down syndrome phenotypes that are dependent on extra copies of genes on chromosome 21
Competitive Advantage: No agents currently exist that target leukemias or cells with an extra copy of chromosome 21, which includes many B
cell acute lymphoblastic leukemia patients who relapse after initial therapy. Thus, any novel therapy that targets leukemias with an extra copy of
chromosome 21 could be beneficial.
Publications: Nat Genet. 2014 Jun; 46(6): 618–623. ; Patent Information: PCT/US2014/038938
Markets: Oncology

Keywords: Epigenetics, small molecule therapeutics, leukemia
Opportunity: Funding

Non-invasive blood-based monitoring of genomic alterations in cancer
Inventors: Cloud Pawaletz, Pasi Janne, Geoffrey Oxnard, Yanan Kuang (DFCI #1711)
Background: A major limitation in current cancer therapy is a lack of understanding of the changes in cancers in response to therapies. This is
particularly exemplified for cancers such as epidermal growth factor receptor (EGFR) mutant lung cancer or BRAF mutant melanoma, where
despite the initial dramatic clinical efficacy of erlotinib or vermurafenib, drug resistance to these targeted therapies ultimately develops in all
patients. An understanding of when and how this occurs may help guide subsequent therapeutic choices. Current plasma based genotyping assays
only provide a binary result (presence/absence of a tumor specific mutation).
Description: The Paweletz group has developed a quantitative assay to analyze and monitor cell free DNA for disease monitoring,
pharmacodynamic assessment of drug efficacy, and early disease detection.
This assay not only has the capability of non-invasive tumor genotyping, such as determining EGFR or KRAS mutation status, but is also able to
determine the burden of the mutant allele quantitatively. These features allow the continuous use of the assay for disease monitoring over time as
well as a pharmacodynamic assay following drug treatment.
Applications: Diagnostics and pharmacodynamic monitoring of drug treatments
Competitive Advantage:
1. Provides both genotyping capabilities and quantitative assessment of the presence of mutations

2. Allows serial sampling of each patient and enables a direct match between a patient’s tumor and therapeutic intervention
3. Can be performed serially over time
4. Is broadly applicable across modalities
Publications:
1. JAMA Oncol. 2017 Jun 1;3(6):740-741.
2. Ann Lab Med. 2018 Jan; 38(1): 1–8.
Patent Information: PCT/US2014/041871
Markets: Oncology
Keywords: Diagnostic, early detection, disease monitoring
Opportunity: Non-Exclusive Licensing

Stapled peptide targeting the EZH2-EED complex
Inventors: Loren Walensky, Stuart Orkin (DFCI #1681)
Type: Stapled peptide

Target: EED (epigenetics)
Development Stage: late lead optimization

Patent Status:
Stabilized EZH2 Peptides (U.S. Patent No. 10,308,926,
PCT/US2014/025587).
Competitive Advantage:
Selectively inhibit H3 Lys27 trimethylation by doseresponsively disrupting the EZH2–EED complex and
reducing EZH2 protein levels, a mechanism distinct from
that reported for small-molecule EZH2 inhibitors targeting
the enzyme catalytic domain.

Key Publication:
Kim KH, Kim W, Howard TP, Vazquez F, Tsherniak A, Wu
JN, Wang W, Haswell JR, Walensky LD, Hahn WC, Orkin
SH, Roberts CW. SWI/SNF-mutant cancers depend on
catalytic and non-catalytic activity of EZH2. Nat Med. 2015
Dec; 21(12):1491-6.
Opportunity: Licensing

Stabilized SOS1 peptide targets mutant and overexpressed WT KRAS
Inventor: Loren Walensky (DFCI #1680)

Type: Stapled peptide
Target: KRAS (cancer)

Development Stage: late lead optimization
Patent Status:
Stabilized SOS1 Peptides (U.S. Patent No. 10,087,215, E.P, No.
2970392).
Competitive Advantage:
Maintains bioactive structure, resists proteolytic degradation in vivo,
increased binding potency, targets broad spectrum of KRAS mutants,
including overexpressed wild-type KRAS.

Key Publication:
Leshchiner ES, Parkhitko A, Bird GH, Luccarelli J, Bellairs JA, Escudero S,
Opoku-Nsiah K, Godes M, Perrimon N, and Walensky LD. Direct
inhibition of oncogenic KRAS by hydrocarbon-stapled SOS1 helices.
Proc Natl Acad Sci USA. 2013 2015. 112 (6) 1761-1766.
Opportunity: Licensing

Discovery of BMX antagonists
Inventor: Nathanael Gray (DFCI #1657)

A

B

Type: Small molecules
Target: BMX

Development Stage: Late lead optimization, POC in in vivo models
Patent Status: PCT/US2013/065689

Figure | BMX is a driver of castration resistance in vitro and in
vivo. A. VCaP cells in charcoal-stripped serum (CSS)-containing
medium were treated with BMX-IN-1 for 5 days and counted (mean
± SE, n = 4). B. VCaP subcutaneous xenografts were established in
ICR-SCID mice. The mice were castrated once the tumors reached
500 mm3 and then administered vehicle (n = 13), ibrutinib (n = 8), or
BMX-IN-1 (n = 8; each at 100 mg/kg/d) by i.p. injection. The results
are mean ± SE.

Competitive Advantage:
First-in-class of BMX inhibitor (BMX-IN-1). The tyrosine kinase BMX
is negatively regulated by androgen and contributes to castrationresistant prostate cancer by enhancing the phosphorylation and
activation of multiple receptor tyrosine kinases following androgen
deprivation therapy (ADT). Treatment with BMX-IN-1 dramatically
enhanced the response to castration in VCaP xenografts.
Key Publication:
Chen, S. et al. (2018) BMX-mediated regulation of multiple tyrosine
kinases contributes to castration resistance in prostate cancer.
Cancer Res., 78(18), 5203-5215.
Opportunity: Licensing

Metabolic profiling as supplement to Gleason score for tumor differentiation in prostate cancer
Inventors: Massimo Loda, Kathryn Penney, Svitlana Tyekucheva (DFCI #1650)
Unmet Need: Reliable identification of aggressive prostate cancer from indolent disease using metabolic profiling can overcome limitations of Gleason
scoring alone

Problem: The Gleason Score is the most commonly used pathological grading system of prostate tumors, with scores reflecting the two most
commonly observed grade patters. Based on the current system, patients with scores of >7 are considered as having aggressive tumors whereas
patients with scores of <7 are considered as having indolent disease. For the majority of patients who have the intermediate score of 7, it’s currently
not possible to differentiate their risks based on the Gleason scores alone. Developing a supplemental grading system that better identifies patients at
risk of aggressive disease would greatly improve current prostate cancer treatment.
Solution: The Loda group at Dana-Farber has discovered metabolite profiles that are associated with the degree of differentiation in human prostate
adenocarcinomas. These metabolites can be obtained from the tumor tissue or monitored in human serum directly. Correlations between metabolites
and Gleason grade indicate that in the context of heterogenous and multifocal human prostate tumors, metabolite assessment in serum can detect
unidentified foci of high-grade human tumors. This paves the way to the identification of occult high grade tumor foci by serum testing of metabolites.

Application: Metabolic profiling can be used as a supplement to Gleason score evaluation that allows differentiation between indolent vs. aggressive
tumors and informs therapeutic options.
Competitive Advantage: The first known profile to reliably identify aggressive prostate tumors which score an intermediate Gleason score
Publications: None
Patent Information: PCT/US2013/069153
Markets: Prostate cancer
Keywords: Biomarker, metabolic profiling
Opportunity: Licensing

A covalent stapled peptide selective for BFL-1
Inventor: Loren Walensky (DFCI 1614, 2020, 2025)
Type: Covalent stapled peptide
Target: Anti-apoptotic BFL-1 protein (apoptosis)
Development Stage: late lead optimization
Patent Status:
Inhibition of MCL-1 and/or BFL-1/A1 (Pending and Granted, e.g.,
U.S. Patent No. 9,926,306, from PCT/US2013/031705); Peptides
Binding to BFL-1 (Pending from International Patent Application
PCT/US2016/049095).

Competitive Advantage:
Selective targeting of anti-apoptotic BFL-1, dual targeting of antiapoptotic MCL-1 and BFL-1. Versatile targeting spectrum that
includes exclusive covalent targeting of BFL-1, or dual targeting of
BFL-1 (covalent) and MCL-1 (noncovalent). Strategy broadly
applies to therapeutic targets with native cysteines in and around
the target binding site.
Key Publication:
Huhn AJ, Guerra RM, Harvey EP, Bird GH, Walensky LD. Selective
targeting of anti-apoptotic BFL-1 by a covalent stapled peptide
inhibitor. Cell Chem Biol. 2016 Sep 22;23(9):1123-34.
Opportunity: Funding & Licensing

Serum metabolic profiling identifies oncogenic drivers and serves as surrogate for Gleason score in prostate cancer patients
Inventors: Massimo Loda, Carmen Priolo, Saumadyta Pyne, Kathryn Penney (DFCI #1613)
Unmet Need: Identification of tumor-specific gene alterations from the serum using metabolic profiling and targeting tumor metabolic re-wiring as a
novel therapeutic approach in prostate cancer patients
Problem: Metabolic re-wiring is a commonly used mechanism in cancer cells to overcome the limitations of nutrient deficiency and growth factor
dependency. Metabolic alterations may occur as a result of genetic mutations that drive oncogenesis or in conjunction with the acquisition of such
driving mutations. An important question that remains unanswered is whether all oncogenic drivers harness a similar metabolic response or whether
each oncogenic event results in its own specific metabolic program. Understanding this question is important as the latter provides key opportunities
for developing novel therapeutics and biomarkers targeting the altered metabolic pathway(s).
Solution: The Loda lab has discovered new metabolite profiles which are specific to oncogenes driving human tumors, specifically ones driving
prostate cancer. This was accomplished by studying immortalized human prostate epithelial cells transformed by oncogenes (MYC, Akt, FASN and
USP2a), analyzing transgenic mice driven by the same oncogenes, and finally human tumors characterized for the expression of the same
oncogenes. This discovery provides important evidence supporting the notion that cancers driven by different oncogenes do in fact exhibit unique
metabolite profiles. These findings pave the way for ways to simultaneously target "driving" oncogenes and the key metabolic enzymes that support
their programs. Additionally, these distinct metabolic profiles can be used as biomarkers to sub-classify human tumors as these biomarkers can be
monitored in human sera.

Applications:
1. Identifying driving oncogenes in prostate cancer from the serum with the benefit of initiating targeted therapy.
2. Detecting the presence of undetected high-grade tumors using metabolic profiling as a surrogate of Gleason score.
Competitive Advantage: First metabolic profile with the capability of distinguishing specific genetic alterations driving oncogenesis and metastasis.
Stage of Development: Preclinical validation and currently evaluating in prostate cancer clinical trial

Publications: AKT1 and MYC induce distinctive metabolic fingerprints in human prostate cancer. Cancer Res. 2014 Dec 15;74(24):7198-204.
Patent Information: PCT/US2013/073569, EP 2929352 ; Markets: Oncology

Keywords: Cancer metabolism, metabolic profiling, biomarker, targeted therapy
Opportunity: Licensing

High-throughput Screening Platform to Identify Inhibitors of MYC/MAX Interaction
Inventors: Jay Bradner, Michael McKeown, Peter Rahl, Richard Young, Jason Marineau (DFCI #1598, 1653 )
Background: MYC is a proto-oncogene that has important roles in many biological processes including cell growth and transformation. MYC is
a transcription factor that forms a dimer with the protein MAX to regulate transcription of target genes involved in these pathways. MYC is one of
the most commonly deregulated proteins in cancer and has been reported to be overexpressed in >50% of all cancers. MYC lacks an active site
and has been challenging target to drug.
Technology Overview: Dr. James Bradner and colleagues at Dana-Farber Cancer Institute and the Whitehead Institute developed a sensitive
and high-throughput screening platform to identify inhibitors of the MYC MAX protein-protein interaction. The platform uses proximity-based
luminescence to detect the disruption of MYC with MAX. The platform demonstrates sensitive dose dependence luminescence detection of
MYC and MAX with an 0.82 Z’ assay robustness score. Selective compound screening using this assay identified compounds that inhibit the
MYC and MAX interaction. These results from these screens have been validated in orthogonal assays.
Competitive Advantages:
• Highly sensitive, high-throughput, and cost-effective screening platform
• Numerous compounds with different potency and selectivity profiles against the MYC and MAX interaction have been identified using this
platform
• Assay is compatible with high-through screening formats including 96, 384, 1536-well plates
Applications:
• Screening for specific inhibitors of MYC and MAX heterodimerization
• Evaluate new chemotypes for use as a tethering site for targeted degradation (PROTAC)
Patent Information: US 9,567,301, EP 2917203
Opportunity: Licensing

JAK2V617F Point Mutations for Predicting Responsiveness to JAK Inhibitor Therapy
Inventors: Martin Sattler, Anaghan Deshpande, James Griffin (DFCI #1595)
Problem: The JAK2V617F kinase is frequently associated with myeloproliferative neoplasms (MPNs) and thought to be instrumental for the
overproduction of myeloid lineage cells. Several small molecule drugs targeting JAK2 are currently in clinical development for treatment in these
diseases. However, emerging resistance is a major challenge in continued therapeutic efficacy.
Solution: The Sattler group has identified point mutations in JAK2V617F that can be used to predict drug resistance and treatment effectiveness
for the JAK2 inhibitor ruxolitinib (INCB018424) and related drugs. Through a high-throughput in vitro approach, seven libraries of mutagenized
JAK2V617F cDNA were screened to specifically identify mutations in the predicted drug-binding region using a BaF3 cell-based assay. The screen
yielded five synonymous point mutations, Y931C, G935R, R938L, I960V, and E985K. Cells containing these mutations were found to have a 9 to
33-fold higher EC50 for ruxolitinib compared to native JAK2V617F. Furthermore, these mutations also conferred cross-resistance to all JAK2 kinase
inhibitors tested, including AZD1480, TG101348, lestaurtinib (CEP-701) and CYT-387, suggesting that these point mutations confer resistance to
multiple JAK2 inhibitors.

Application:
1. Biomarkers for assessing JAK2 inhibitor treatment efficacy and predicting drug resistance in patients with a myeloproliferative neoplasm.
2. Biomarkers for individualized treatment selection in patients with a myeloproliferative neoplasm
3. A detection platform for mutant JAK2V617F in biological samples
Competitive Advantage: Issued patent for resistance-conferring mutations, first mechanism reported for the FDA approved JAK2 inhibitor
ruxolitinib and related compounds that are currently in clinical trials
Publications:
1. Deshpande et al. “Kinase domain mutations confer resistance to novel inhibitors targeting JAK2V617F in myeloproliferative neoplasms”.
Leukemia. 2012(4):708-15.
Patent Information: US 10,155,987

Markets: Oncology
Keywords: Drug resistance, biomarker, kinase inhibitors, kinase mutations

Irreversible inhibitors of c-Jun-N-Terminal kinase (JNK)
Inventor: Nathanael Gray (DFCI #1572)
Type: Small molecules

A
Target: JNK
Development Stage: Late lead optimization
Patent Status: PCT/US2012/65618

B

Competitive Advantage:
Best-in-class of JNK inhibitor (JNK-IN-8). JNK is the kinase for the
phosphorylation of c-Jun. Although the isoform of JNK may have a differed
function, JNK play vital role in autoimmune disorder and cancers such as
melanoma. JNK also is the kinase that often induce the drug resistance for
example BRAF inhibitor induced resistance in melanoma. JNK-IN-8 has shown its
efficacy in TNBC animal model.
Key Publication:
1. T. Zhang et al. (2012). Discovery of potent and selective covalent inhibitors of
JNK. Cell Chemical Biology; 19(1): 140–154

A. Mutation of the conserved Cys116 to Ser increases the IC50 for
inhibition of JNK2 by over 100-fold for JNK-IN-7 and JNK-IN-8. B. JNKIN-8 suppressed tumor growth in a SUM149 xenograft mouse model

2. X. Xie et al. (2017). c-Jun N-terminal kinase promotes stem cell phenotype in
triple-negative breast cancer through up-regulation of Notch1 via activation of
c-Jun. Oncogene; 36(18): 2599–2608.
Opportunity: Licensing

Blocking chemotherapy-induced peripheral neuropathy
Inventors: Loren Walensky, Rosalind Segal (DFCI #1529)

Type of technology: Stapled BH4 peptides
Target: IP3R1 (Ca2+ signaling)

Development Stage: late lead optimization
Patent Status:
BH4 Stabilized Peptides and Uses Thereof (US 10,106,590, EP
2970417).
Competitive Advantage:
Maintains bioactive structure, resists proteolytic degradation,
increased binding potency, unique mechanism for targeted
inhibition of pro-apoptotic BAX. Broad applications in blocking
unwanted cell death in the context of neurodegeneration, stroke,
heart attack, and cancer treatment.
Key Publication:
Pease-Raissi SE, Pazyra-Murphy MF, Li Y, Wachter F, Fukuda Y,
Fenstermacher SJ, Barclay LA, Bird GH, Walensky LD, Segal RA.
Paclitaxel Reduces Axonal Bclw to Initiate IP3R1-Dependent Axon
Degeneration. Neuron. 2017 Oct 11; 96(2):373-386.
Opportunity: Licensing

Double-stapled RSV peptide prevents nasopulmonary infection
Inventor: Loren Walensky (DFCI #1523)

Type: Stapled peptide
Target: RSVF (RSV infection)

Development Stage: POC in in vivo model
Patent Status: “Stabilized Antiviral Fusion Helices” US
10,077,290
Competitive Advantage: Intranasal delivery of a lead doublestapled RSV peptide effectively prevented viral infection of the
nares, and a chitosan-based nanoparticle preparation markedly
enhanced pulmonary delivery, further preventing spread of nasal
RSV infection to the lung; strategy broadly applies to viruses that
harness a six helix fusogenic bundle mechanism for host cell
infection (RSV, Ebola, MERS, SARS).

Mucosal delivery of double-stapled RSV peptide prevents
nasopulmonary infection

Key Publication: J. Clin Invs. 2014 May;124(5):2113-24.PMID:
24743147
Opportunity: Licensing

Small-Molecule Inhibition of BRDT for Male Contraception
Inventors: Jay Bradner, Martin Matzuk, Michael McKeown, Jun Qi (DFCI #1487)
Description: A pharmacologic approach to male contraception remains an unmet medical need. To address this need, our inventors at DFCI
have discovered small molecule inhibitors of the bromodomain and extraterminal subfamily (BET) of epigenetic reader proteins with
spermatogenic effects with promising potential as male contraceptive agents. This class of inhibitors have been demonstrated to be selective for
the testis-specific member of the human bromodomain containing protein (BRDT). Animal studies have shown that treatment with BRDT
inhibitors reduced seminiferous tubule area, testis size, and spermatozoa number and motility without affecting hormone levels. This
contraceptive effect was found to be reversible.
Applications: Potential first-in-class non-hormonal male contraceptive drug
Competitive Advantage: No known male contraceptive (hormonal or non-hormonal) exists currently
Publications: Cell. 2012 Aug 17; 150(4): 673–684.
Patent Information: US9301962B2
Markets: Reproductive health

Keywords: Epigenetics, Small Molecule, Bromodomain

Hydrocarbon doublestapling fortifies natural insulinotropic peptides
Inventor: Loren Walensky (DFCI #1472)

Type: Stapled peptide
Target: GLP1 receptor (diabetes)

Development Stage: late lead optimization
Patent Status: Stabilized Insulinotropic Peptides and
Methods of Use (U.S. Patent Nos. 9,296,805 and
9,695,224 and 10,487,129 and E.P. 2590997).
Competitive Advantage: a series of differentially stapled
and structurally-reinforced insulinotropic peptides modeled
after GLP1; stapled peptides maintain bioactive structure,
resists proteolytic degradation in vivo, increased binding
potency.
Key Publication: Proc Natl Acad Sci USA. 2010 Aug
10;107(32):14093-8. PMID: 20660316.

Structurally stabilized and protease resistant SAH-GLP peptides
enhance glucose–stimulated insulin release

Opportunity: Licensing

Small molecule inhibitors of anti-apoptotic MCL-1
Inventor: Loren Walensky (DFCI #1380)
Type: Small molecule
Target: MCL-1 (apoptosis)

Development Stage: lead optimization
Patent Status:
Small Molecules for the Modulation of MCL-1 and Methods of Modulating
Cell Death, Cell Division, Cell Differentiation, and Methods of Treating
Disorders (US 10,000,511, EP 2528893).
Competitive Advantage:
MCL-1 inhibitory molecules for targeting apoptosis in cancer; a series of
small molecules that target MCL-1, dissociating inhibitory MCL-1
complexes.
Key Publication:
Cohen NA, Stewart ML, Gavathiotis E, Tepper JL, Bruekner SR, Koss B,
Opferman JT, Walensky LD. A Competitive Stapled Peptide Screen
Identifies a Selective Small Molecule that Overcomes MCL-1 Dependent
Leukemia Cell Survival. Chem Biol. 2012; 19(9): 1175-86.
Opportunity: Licensing

Structured antigen strategy for HIV-1 vaccine development
Inventor: Loren Walensky (DFCI #1371)

Type: Stapled peptide

Target: HIV-1 (vaccine)
Development Stage: late lead optimization

Patent Status: US 10,273,290 & 9,822,165
Competitive Advantage: Developed a series of
differentially-stapled structured antigens modeled after
the membrane proximal external region of HIV-1 gp41;
recapitulates antigenic structures that elicit neutralizing
HIV-1 antibodies in long term non-progressor (LTNP)
HIV-1 positive patients (4E10, 10E8); structured
antigen strategy broadly applies to other vaccine
designs.
Stapled peptides based on HIV-1 MPER recapitulate binding to the
broadly neutralizing 10E8 antibody.

Key Publication: Nat Struct Mol Biol. 2014
Dec;21(12):1058-67. .PMID: 25420104
Opportunity: Licensing

Reactivating apoptosis in cancer using stapled peptides
Inventor: Loren Walensky (DFCI #1314)
Type of technology: stapled peptide

Target: BCL-2 family proteins (apoptosis)
Development Stage: POC in in vivo models

Patent Status:
Stabilized Alpha Helical Peptides and Uses Thereof (Pending and
Granted, e.g., U.S. Patent Nos. 7,723,469; 8,198,405; 8,796,418;
9,273,099; and 9,464,115, from PCT/US2004/038403); Methods and
compositions for specific modulation of MCL-1 (Pending and
Granted, e.g., U.S. Patent Nos. 9,079,970 and 9,505,816, from
PCT/US2009/067363).
Competitive Advantage:
Maintains bioactive structure, resists proteolytic degradation in vivo,
increased receptor potency, multimodal target engagement
(selective, dual, multiple) – a key advantage over small molecule
modulators, gain-of-function and loss-of-function modalities.

Key Publication:
Rezaei Araghi et al. Iterative optimization yields Mcl-1 targeting
stapled peptides with selective cytotoxicity to Mcl-1-dependent
cancer cells. Proc Natl Acad Sci U S A. 2018 Jan 30; 115(5):E886E895.
Opportunity: Licensing

Selective inhibitor validates ERK5 as key regulator of ESC identity
Inventor: Nathanael Gray (DFCI#1264, 1708, 1994)

Type: Small molecules
Target: ERK5 (also known as MAPK7 and BMK-1)

Development Stage: late lead optimization, POC in vivo
models.
Patent Status: Pyrimido-diazepinone kinase scaffold
compounds and methods of treating disorders
(PCT/US2010/000050); Pyrimido-diazepinone
compounds and methods of treating disorders
(PCT/US2014/030760); Uses of diazepane derivatives
(PCT/US2015/014120).

JWG045 and JWG07 are selective Erk5 kinase inhibitors without
Brd4 liability

Competitive Advantage: first class of Erk5 inhibitors
had off-target effect on Brd4, and many biological effects
were Brd4-dependent; JGG045 and JWG071 are newly
developed Erk5 inhibitors with Erk5 selectivity.
Key Publication: Cell Rep. 2016 Aug 16;16(7):1820-8.
PMID: 27498864
Opportunity: Licensing

Compositions and Methods for Treatment of Viral Infections
Inventor: Loren Walensky (DFCI #1200)

Type: Stapled peptides

Target: HIV-1
Development Stage: lead optimization
Patent Status: US 9290545
Competitive Advantage: Developed a series of stapled
peptides after the Heptad Repeat (HR) region of HIV-1 gp41; that stabilize the viral HR domain and can either inhibit
transmission, delay onset, inactivate the virus or prevent
infection. The peptides can also be used to generate
antibodies against the virus. This structured stapled
peptide strategy broadly applies to other viruses (RSV,
influenza, SARS, Ebola).

Key Publication: PMID: 15353804
SAH-gp41 compounds overcome HIV-1 HR1 resistance mutations
that block the binding of unmodified gp41-based fusion peptides.

Opportunity: Licensing

A stapled BAD peptide protects β cells and restores β mass in T1D
Inventor: Loren Walensky (DFCI #1126)

Type: Stapled peptide
Target: Glucokinase (diabetes)
Development Stage: POC in in vivo model.
Patent Status: PCT/US2008/062345, EP 2152294.
Competitive Advantage: Developed a stapled BAD
peptide that enhances both the survival and glucose
responsiveness of insulin-producing β-cells for type 1
diabetes (T1D); stapled peptide treatment improved
engraftment of donor islets into transplanted diabetic
mice, increased β-cell viability in islet grafts, restored
insulin release, and reversed diabetic symptoms.
Key Publication: Cell Rep. 2015 Feb 3;10(4):497-

504. PMID: 2564017.
Viability of primary islets (left) and islets subjected to Gk knockdown
(right) showing effects of BAD SAHBA

Opportunity: Licensing

Modulation of PGC-1β for the treatment of lipid-related diseases and disorders
Inventors: Bruce Spiegelman, Jiandie Lin, Christopher Newgard (DFCI #0987)
Unmet Need: Novel therapeutic target for modulating a previously unknown mechanism linking dietary lipid intake with elevation of circulating
cholesterol.
Problem: Obesity and type 2 diabetes are associated with an increased risk of developing cardiovascular disease, a leading cause of morbidity and
mortality in developed countries. Plasma LDL cholesterol and triglyceride levels have been shown to be risk factors for developing cardiovascular
disease. The liver plays a central role in maintaining systemic lipid homeostasis. Hepatocytes are responsible for the de novo synthesis and secretion
of lipids and cholesterol, a process that is controlled primarily at the transcription level. While it is now understood that dietary intake of saturated and
trans fats can lead to increased plasma LDL cholesterol and triglyceride levels, the mechanism of how these fats contribute to hyperlipidemic effects
is unclear.
Solution: Dr. Spiegelman and colleagues have discovered a novel method for treating lipid-related diseases through modulation of PGC-1β, a key
transcription coactivator involved in liver metabolism. The inventors previously discovered that PGC-1β expression is induced by dietary intake of
saturated fats and plays an important role in the regulation of lipid biosynthesis and lipid transport via coactivation of the SREBP transcription factor
family. Increased expression of PGC-1β was found to result in elevated levels of circulating triglycerides and cholesterol and decreased fat
accumulation in the liver. Importantly, PGC-1β induction in the liver was found in response to only saturated and trans fatty acids and not cholesterol
and unsaturated fatty acids. These findings led to the present method of modulating PGC-1β using a nucleic acid to alter lipid biosynthesis and
transport in a lipid-related disease setting. This method offers a novel therapeutic option for treating diseases associated with elevated levels of VLDL
cholesterol, LDL cholesterol, or triglycerides.
Application: Therapeutic for lipid-related diseases and disorders such as cardiovascular disease, obesity, and type 2 diabetes.
Competitive Advantage: PGC-1β is a novel target that has been implicated in a number of lipid-related preclinical models.
Publications:
1. Hyperlipidemic effects of dietary saturated fats mediated through PGC-1beta coactivation of SREBP. Lin et al. Cell. 2005 Jan 28;120(2):261-73. PubMed
2. PGC-1beta in the regulation of hepatic glucose and energy metabolism. Lin et al. J Biol Chem. 2003 Aug 15;278(33):30843-8. Epub 2003 Jun 13.
PubMed
Patent Information: US8889639
Markets: Cardiovascular disease, obesity, diabetes
Keywords: Lipid metabolism, energy homeostasis
Opportunity: Licensing & Funding

Detection of and protection against radiation or genotoxic exposure in patients
Inventor: Alan D’Andrea (DFCI #0921)
Background: Ionizing radiation (IR) exposure results in double strand breaks (dsb) of the genomic DNA and triggers DNA repair via the
homologous recombination (HR) or the non-homologous endjoining (NHEJ) pathway. A critical event in the cellular response to radiation (or other
DNA damage) is the assembly of nuclear foci, which contain activated DNA damage response proteins that surround the site of DNA damage in an
organized manner. While little is known regarding the precise function of these IRIFs, capability for their detection has important biochemical
implications. First, the failure of a cell to assemble IRIFs suggests that the cell has an underlying genetic defect (either inherited or acquired) in the
DNA damage response, and thus indicates increased chromosome instability, likelihood for malignant transformation, and sensitivity to IR or DNA
damage. Second, the number, size, and persistence of the IRIFs is directly proportional to the amount of DNA damage a cell has sustained and
can thus indicate recent radiation or toxic exposure.
Description: The D’Andrea lab has discovered a rapid assay for measuring radiation and genotoxic exposure in patients using antibodies specific
for DNA damage response proteins present in IRIFs. Since the levels of DNA damage response proteins are indicative of IRIFs, comparison of
levels detected allows for the measurement of DNA damage present as well as the patient’s ability to repair the DNA damage. This method is the
first to enable measurement of DNA damage resulted from genotoxic exposure directly from the blood of a live subject. Such high throughput
assays allow for both testing of patient sensitivity to genotoxic exposure as well as identification of agents that modulate the DNA damage
response and thus protect cells against the effects of genotoxic exposure.
Applications:
1. Predict safe radiation dosing in cancer patients undergoing radiation therapy
2. Monitor acute/chronic radiation exposure and determine safe guidelines for genotoxic exposure
3. Aid drug discovery efforts to identify protective agents against DNA damage.
Competitive Advantage: There currently exists no other technology that allows for determination of radiation and genotoxic exposure directly in a
live subject.
Patent Information: US Patent 7,459,287 & 7,910,325 & 8,541,198

Markets: Oncology, radiation dose management
Keywords: DNA damage repair, radiation therapy, toxicity
Opportunity: Licensing
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