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2022-036  Methylation Cytometry DNA-based Cell Typing Technology

EXTENSIVE IP PORTFOLIO
AVAILABLE FOR REVIEW

for Advanced Immune and Cell Type Profiling

PRINCIPAL INVESTIGATOR: Brock Christensen, Ph.D, Professor of Epidemiology | Lucas Salas, MD, PhD, MPH, Assistant Professor of Epidemiology =

INVENTION OVERVIEW

» Routine evaluation of patient immune and cell type
status has many applications in precision medicine.

» Methylation Cytometry (MC) is a DNA-based immune
cell profiling technology that allows frequent,
accurate, and direct insights into immune
system responses.

* MC leverages stable epigenetic marks on DNA called
DNA methylation that define cell identity and uses
the binary nature of un/methylation as a signal that is
directly proportional to the number of cells.

» The technology portfolio includes cell typing
approaches and accompanying software that
enable objective, standardized immune and
other cell type profiling.

LOOKING FOR

* Collaborations around clinical precision medicine
applications, including outside of immune profiling.
Support and management for platform start-up.

DARTMOUTH
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ADVANTAGES
* O ers advanced, scalable profiling

across diverse biospecimens.

Can use stable, easy to acquire samples
(including in-home collection of blood).

Can accurately quantify even low prevalence
cell types in peripheral blood, tumor samples,
and other specimen types.

Uses existing instrumentation.

Can provide highly accurate quantification of
12+ cell types and return >50 profile variables.
Broad applications including:

evaluation of response to therapy By Tumor Grade
clinical trial eligibility criteria

determining patient prognosis

all Survival

response to vaccines
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Sr. Business Development and Licensing Manager
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Precision oncology applications of methylation cytometry —improved brain tumor prognostics
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2022-043 A Method to Diagnosis Infants and Children with CF at Risk

AVAILABLE FOR LICENSE

—wmanmeonss— TOF RESPIFAtory Infections Using Stool Composition Data

VIEW PUBLICATIONS

PRINCIPAL INVESTIGATORS: Dr. George A. O'Toole, Professor of Microbiology & Immunology
Juliette Madan, MD, Associate Professor, Pediatrics, Epidemiology, Quantitative Biomedical Data Science =
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DESCRIPTION ADVANTAGES AND BENEFITS Predicted URIireq -
Gut microbiota dysbiosis in cystic fibrosis (CF) « Non-invasive diagnosis: This invention uses stool L e e S

patients can alter a host’s inflammatory status, compositional data from easily collected diaper o Hgh 5 192 16 | count
showing distinct microbial compositions between samples to accurately identify children most 8 80
children with low versus high intestinal inflammation, likely to experience respiratory events, replacing E 60
which a ects Iu_ng disease risk. Traditional diagnostic uncomfortable and invasive sampling methods. % Medium NG5 26 7 55 40
methods often involve uncomfortable oropharyngeal « High predictive accuracy: The machine learning § -

sampling or respiratory lavage. This invention introduces
machine learning-based diagnostic tool for
identifying CF patients at high risk for upper
respiratory infections (URIS) or systemic
inflammation. The system employs random forest
machine learning models trained on stool microbiota

model predicts high upper respiratory infection
frequency (URIfreq) with only 16% error and high
neutrophil-to-lymphocyte ratio (NLR), a marker
for systemic inflammation, with 27% error. All 40

Actionable insights: By identifying specific gut

Low 37 3 33 62

data to classify patients’ risk. Once identified, a microbiota profiles associated with negative health Figure 1 [top]: Predicted vs Actual URI with the OOB estimate of

L . . . - . - . igure 1 [top]: Predicted vs Actual URI with the estimate o
clinician has a br_oad range _Of thera_peutlc _'nter\{entlons outcomes, this teChangy pI‘OVId(?S physicians with error rates for predicting age from stool microbiota being 40%.
to address the risk, including altering the intestinal crucial understanding to determine the need for Source: Valls, R. A, Hampton, T. H, Price, C. E, Barrack, K. E.
microbiome through bacterial Compositions therapeutlc interventions. O'Toole, G. A, Coker, M. O, & Madan, J. C. (2022). Predicting clinical

. . . L. outcomes in infants with cystic fibrosis from stool microbiota using
(e-g-,_ BI'fIdObaCteI’Il'Jm, B_actermdes), prObIOtICS, random forest algorithms [Preprint]. bioRxiv.
prebiotics, fecal microbiota transplantation (FMT), https:/doi.org/101101/2022.08.06 503028
Faecalibacterium - o

or conventional treatments such as antibiotics,

anti-inflammatory medications, and CFTR modulators. Butyricicoccus - ®

Figure 2: [left]: Model identified Faecalibacterium, Butyricicoccus, and Bacteroides as the
Bacteroides - o top genera driving prediction.

Source: Valls, R. A, Hampton, T. H, Price, C. E., Barrack, K. E., O'Toole, G. A, Coker, M. O, &
) Madan, J. C. (2022). Predicting clinical outcomes in infants with cystic fibrosis from stool
Dielma - e microbiota using random forest algorithms [Preprint]. bioRxiv.
https:/doi.org/101101/2022.08.06.503028
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2023-039

—ameerricens: (GYroGel: Redefining Bone Oncological Reconstruction

US APPLICATION 18/784,881
US RIGHTS AVAILABLE

PRINCIPAL INVESTIGATOR: Dr. Katie Hixon, Assistant Professor of Engineering, Clinical Assistant Professor of Orthopaedics, Thayer School of Engineering)
GRADUATE STUDENTS: Peter Bertone | Levi Olevsky

DESCRIPTION ADVANTAGES AND BENEFITS:

The treatment of bone disorders caused by infection,  Better patient outcomes than traditional bone grafts
trauma, or tumor-resection, are currently reliant on surgical
interventions that may fracture or otherwise degrade over
time through bone resorption. Solutions such as bone
cement may cause an exothermic reaction, resulting in Less physical deformation
burns to healthy cells. While synthetic bone fillers and
synthetic bone grafts are made from materials which can
be e ective in promoting bone growth, they are not tunable
or customizable.

Significantly less invasive
Decreased recovery time

Estimated to be half the price
of current surgical intervention

This invention utilizes both cryogels and 3D printing in
combination resulting in a bone graft sca old highlighting
the advantages of both materials: high porosity and cellular
infiltration of cryogels and customization and mechanical
strength of 3D printing. The bone graft sca old produced
by the combination of two sca old fabrication methods
creates a composite bone graft sca old with high porosity
to ensure healthy cellular growth, while increasing
mechanical durability to applied loads by the surrounding
in vivo tissues.

DARTMOUTH CONTACT: Cheryl Junker | (603) 646-0976

Technology Transfer Sr. Business Development and Licensing Manager
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2024-005  creation of Anti-Canine PD-1

AVAILABLE FOR LICENSE

WORLDWIDE RIGHTS AVAILABLE

Monoclonal Antibodies to Treat Cancer

PRINCIPAL INVESTIGATORS: Hugo Arias-Pulido, Senior Research Scientist, Microbiology & Immunology | Dr. Randolph J. Noelle, Emeritus Professor of Microbiology & Immunology =

DESCRIPTION

» HugPet9 is a novel antibody for detecting or treating
canine cancers, alone or in combination therapies.
The invention includes antibodies or antibody

fragments binding to canine PD-1, comprising the same

CDRs as HugPet9 (77A6H9) or 77A6H7, or possessing
at least 98-99% sequence identity in their VH and VL
polypeptides to these antibodies. These antibodies
or fragments can be engineered to include various Fc
regions (murine, human, feline, canine, optionally
canine IgGA, 1gGB, 1gGC, or IgGD) and framework
regions (canine or murine). The invention extends to
nucleic acids encoding these antibodies, expression
vectors designed to express them, and recombinant
cells (including mammalian cells like CHO, BHK, COS,
Hela, HEK; yeast; fungal; plant; insect; or bacterial
cells) capable of producing the antibodies.

DARTMOUTH

Technology Transfer

ADVANTAGES AND BENEFITS

Binding Specificity: HugPet9 binds specifically to
canine peripheral blood mononuclear cells (PBMCs)
and di erent canine tumor tissues expressing

PD-1 protein.

Diagnostic Specificity: HugPet9 provides clear and
specific detection of PD-1 protein levels in archival
canine para n-embedded tissues, unlike a
commercial antibody (JC053) which shows
non-specific staining of multiple cell types in

the same tissues.

Demonstrated Safety and E cacy: Intratumoral (IT)
HugPet9 immunotherapy showed safety in a
proof-of-concept trial and preclinical studies for
canine mammary cancer patients, resulting in
observed partial responses in one dog and stable
disease in two dogs in a small cohort.

Reduced Toxicity: The IT administration route for
HugPet9 is estimated to require significantly lower
doses (e.g., 2 mg total for a 4-week course vs.
potentially 4-60 mg for systemic administration).

CONTACT: Kerry Swift | (802) 324-2379

Sr. Business Development and Licensing Manager
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VIEW PUBLICATION

Figure 1A Figure 1B

Figure 1. Detection of HugPet9 in 293T cells. The 293T cells were transfected with canine
PD-1, expanded and used to detect PD-1 levels in these cells by immunocytochemistry
(A) or in embedded in para n by standard IHC with HugPet9 (B). The two formats reflect
fresh-frozen tissues and archival para n-embedded samples, respectively.

Figure 2A Figure 2B

Figure 2: E ect of HugPet9 on IFN-g expression in PMBCs from healthy and cancer dogs.
Canine PMBCs from healthy (left) and cancer-bearing dogs (right) were activated with an
isotype IgG! antibody (isotype), staphylococcal enterotoxin B (SEB, 50ng/ml) and

SEB plus HugPet9 at the doses indicated in the x-axis. The IFN-g levels are indicated in
the y-axis.

Figures from Sophia’s patent application (filename: 1143252007213 Fig 1-18A-C)
https./dartmouth wellspringsoftware.net/kms/patent/detail/4714/
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