
Agonizing Over Treg Expansion to 
Treat Human Disease: An Update on 
Our TNFRSF25-Agonist, PTX-35
Matthew M. Seavey, Ph.D., MBA
VP of Research & Technology Acquisition
Treg Summit 2022



Discovery

NIGHTHAWK Ecosystem
Streamlining Innovative Discoveries to Accelerate Clinical Development

Preclinical/Clinical Development Biomanufacturing

2



Conflict of Interest Disclosure

3

• The presenter is an employee of NightHawk Biosciences, Inc.
(NYSE American: NHWK)



Acknowledgments & Collaborators

Robert Levy, PhD
University of Miami

Victor Perez, MD
Duke University

James Shapiro, MD
University of Alberta

Robert Negrin, MD
Stanford University

Heat Biologics
Vikas Tahiliani 
Rahul Jasuja 
Charlie Kroger 
Matthew Clark 
Eric Dixon 
Patrick Dillon 
Sean Hasso 
David Taylor 
Bo Trinh
Abra Chaney
Other PTX-35 Collaborators
Natasa Strbo 
Braulio Garza 
Rob Welner 
Samir Khleif 
Geoffrey Hill 
Jody Baron

4



TNFRSF25/DR3 - Biology

• TNFRSF25 also known as DR3 (Death Receptor 3),
and infrequently as TRAMP (TNF receptor-related
apoptosis-mediated protein), WSL-1, Apo-3, LARD
Bodmer, et al 1997

• First described in 1996, Type I membrane protein, 
417 amino acids, 45kDa Chinnaiyan et al 1996

• DR3 designation based on death receptor domain –
found by mining genome for sequences with 
similarity to the death domain contained in TNFR1

• Among all TNF receptors, TNFRSF25 has the highest 
homology to TNFR1, potentially implying early 
evolutionary divergence Bodmer et al. Immunity. 1997, Kitson et al. 
Nature. 1996, Marsters et al. Curr Biology. 1996, Screaton et al. PNAS. 1997
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TNFRSF25 Signaling & Tregs

• The activation of the TNFRSF25-TL1A axis was initially 
described as an inflammatory disease pathway; its 
role in Treg and Tcon co-stimulation was discovered 
later by Schreiber & Podack Schreiber & Podack 2013

• In primary cells, TNFRSF25 ligation leads to
recruitment of “complex 1”(TRADD/TRAF2), NF-κB
activation, survival, proliferation, and effector function
Warzocha and Salles 1998 ; Wen et al. 2003
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PTX-35 Mechanism of Action
Immunomodulatory Activity Dependent on Presence or Absence of Danger Signal

TNFRSF25
• Recognizes TNF-like ligand 1A secreted by several immune cell types
• Highly and constitutively expressed on CD4+ FoxP3+ regulatory T cells

Absence of an activating signal, co-stimulation of TNFRSF25 promotes
• Expansion of immunosuppressive Treg cells
• Treg expression of immunosuppressive markers CTLA4, TIGIT, and PD-1
• Minimal impact on resting CD4+ and CD8+ T cells

Presence of an activating signal, co-stimulation of TNFRSF25 promotes
• Enhanced expansion of activated CD8+ effector T cells

• Increased percent of inflammatory IFNψ+ Th1 & IL-17+ Th17 CD4+ T cells
• Decreased Treg function characterized by reduced CTLA4 expression
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TNFRSF25 Engagement & Treg Expansion

Compared to other TNFR family co-stimulators, TNFRSF25 
agonism is most potent in Treg expansion

Eckhard Podack, MD
University of Miami
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Generation of PTX-35 & Research Tools
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PTX-35 Preferentially Expands Tregs
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PTX-35 Treg Expansion Is Durable
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TNFRSF25 Expression Correlates with Activity
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PTX-35 Treg Expansion is Observed in the Blood
& Spleen for Weeks



PTX-35 Expanded Treg Subsets Express Suppressive 
Molecules
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Repeat Dosing of PTX-35 is Not Required for
Enhanced Suppressive Treg Phenotype

Single PTX-35 injection

Multiple PTX-35 injections
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PTX-35 Durability – Single Dose Produces Lasting, 
Suppressive, Phenotype In Vivo
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PTX-35 Can Be Detected Bound to Splenic TNFRSF25, Six 
Weeks Post Single-Dose Administration



PTX-35 Can Expand Tregs in Primates

Human PTX-35

• Cynomolgus monkeys dosed 
with 100 mg/kg as part of a 
4-week acute tox study

• Arrows show dose points
for human PTX-35, as i.v.
bolus
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Human PTX-35
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TCR-Engagement Is Required for TNFRSF25 Agonism
PTX-35 on Human Peripheral Blood Mononuclear Cells (PBMCs)



Human PTX-35
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No Non-Specific Cellular Responses or Cytokines
PTX-35 Engagement without TCR-Stimulation



PTX-35 Nonclinical Product Profile
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mPTX-35 vs. mIL-2 Mutein* – Treg Expansion, Mice

*In-house synthesized IL-2 mutein reference control. Mutated (N103R, V106D, P51T, & C140A) mouse IL-2 fused to mouse IgG2a with N297G mutation 
in Fc domain to abolish effector function. References: Khoryati Sci. Immunology 2020; Peterson J Autoimmunity 2018; US Patent 10,174,092
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Treg Modulation as a Therapy
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TNFRSF25 Agonism Prolonged Allograft Survival

29 Source: Wolf D et al. 2012 Transplantation
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Eckhard Podack, MD, PhD 
University of Miami



TNFRSF25 Agonism Delays GvHD in MHC-Mismatched Transplant
Prophylactic Treatment of Recipient Mice by 4C12 in Hematopoietic Stem Cell Transplantation

30 Source: Nishikii and Kim et al. 2016 Blood

MHC-Mismatched Allogeneic Hematopoietic Stem Cell Transplantation
Donor: C57BL/6 mice (H2b), Recipient: Balb/c mice (H2d)

Spleen GvHD Clinical Score
Survival

Robert Negrin, MD 
Stanford University



PTX-35 Protects Allo-HSCT Rejection
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Robert Levy, PhD 
University of Miami



Graft survival curve

PTX-35 Delays Corneal Allograft Rejection in Mice

• Subconjunctival injection results in local Treg cell expansion and protection
• Topical application fails to produce an efficacious result
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Victor Perez, MD 
Duke University



Beta-Islet Cell Allo-Transplantation Protection

James Shapiro, MD 
University of Alberta
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Marfil-Garza BA et al., American Journal of Transplantation, December 2021, https://onlinelibrary.wiley.com/doi/10.1111/ajt.16940

https://onlinelibrary.wiley.com/doi/10.1111/ajt.16940


PTX-35 Expanded Treg Subsets within the 
Pancreatic Allograft

James Shapiro, MD 
University of Alberta
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Marfil-Garza BA et al., American Journal of Transplantation, December 2021, https://onlinelibrary.wiley.com/doi/10.1111/ajt.16940

https://onlinelibrary.wiley.com/doi/10.1111/ajt.16940


PTX-35 Prevents Adoptive Transfer of T1D in Mice

35



PTX-35 Can Reverse Established T1D in Mice
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What if we intervene during an active 
immune response?

During an active autoimmune flare?

37 CONFIDENTIAL AND INTERNAL USE ONLY



Classic EAE Model – Chronic MS Model
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Reversal of Established EAE Disease
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RRMS Model – Relapse-Remitting Disease

40



Control & Some Reversal of Established RRMS
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PTX-35 is a Potent Treg Cell Expander
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• PTX-35 stimulation of T-cell expansion is highly TCR-dependent
• Preclinical modeling of PTX-35 shows applications in several inflammatory disorders
• Expansion of Tregs by PTX-35 and other TNFRSF25 agonists demonstrate utility in solid 

organ transplantation and GVHD
• Full GLP safety package completed, open IND in oncology, Ph1 study ongoing

(NCT04430348)
• Next Steps

• Various humanized mouse model systems to expand possible indications and
better understand mechanism of action

• Seeking new clinical applications in the Treg manipulation space
• Open to partnerships
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