
Translation of Immunometabolic Mechanisms of BT-11 to Humans with 

Crohnôs Disease and Ulcerative Colitis
Andrew Leber1, Raquel Hontecillas1, Victoria Zoccoli-Rodriguez1, and Josep Bassaganya-Riera1

1Landos Biopharma, Inc. 1800 Kraft Dr. Suite 216, Blacksburg, 24060 Virginia (USA);

www.landosbiopharma.com; jbr@landosbiopharma.com 

Inflammatory bowel diseases (IBD) afflict over 2 million Americans and over 5 million

people worldwide. Current IBD treatments pose increased risk for infection, cancer, and

even death. Characterization of new molecular pathways that regulate gut inflammation

will significantly improve the long-term management of IBD. We have developed and

chemically optimized N,N-bis(benzimidazolylpicolinoyl)piperazine (BT-11), which binds to

LANCL2, is orally active, has efficacy in 5 models of colitis, and has a benign safety

profile. Mechanistically, LANCL2 activation via BT-11 modulates the metabolism of

immune cells to prevent inflammation and promote regulatory responses (Fig 1).

Introduction

BT-11 showed preclinical efficacy in four mouse models of IBD resulting in 90% reduction

in inflammation, induced regulatory T cell and myeloid responses, and exhibited an

excellent safety profile. To confirm the efficacy of BT-11 in human disease, we treated

human PBMCs with increasing concentrations of BT-11 ex vivo. At concentrations as low

as 10 nM, BT-11 induced IL-10 production and reduced IFNɔproduction. Silencing of

LANCL2 by siRNA abrogated these effects of BT-11 (Fig. 2).

Results

Figure 3. Effect of BT-11 on the phenotype of human LPMCs from IBD patients.

Figure 4. BT-11 influences the differentiation of Tregs through effects on PDH.

BT-11 retains efficacy in LPMCs isolated from colonic biopsies and resections from CD

and UC patients (Fig 3) reducing TNFŬ,IFNɔand IL4 production. Further, the effect of

BT-11 on IL-4 and IFNɔproducing CD4+ T cells is similar to the effect of canonical Treg

stimulating media suggesting BT-11 sensitizes cells towards regulatory phenotypes.

Landos has submitted an IND application for BT-11. Phase I human clinical trials will be

initiated in the summer of 2018. Animal pharmacology and toxicology results demonstrate

that oral treatment with BT-11 is a promising oral IBD therapeutic. Further, these

preclinical, translational findings in PBMCs and LPMCs from CD and UC patients support

a high likelihood of success of BT-11 in Phase 2 POC studies. In summary, BT-11, a first-

in-class oral therapeutic for IBD that targets the novel LANCL2 to address the unmet

clinical need for safer and more effective therapeutics in a growing $10 billion IBD market.

Figure 1. Immunometabolic mechanisms of BT-11. BT-11 has emerged as a novel 

autoimmune LANCL2-activating therapeutic influencing the metabolism of CD4+ T cells.

Figure 2. Efficacy of BT-11 in PBMCs from CD donors.

Conclusions & Acknowledgements

BT-11 induces the differentiation of Tregs in vitro in an LANCL2 dependent manner. In line

with the immunological change, BT-11 reduces intracellular phosphoenolpyruvate and

increases activity of pyruvate dehydrogenase (Fig 4). When PDH is inhibited by the small

molecule, PS-48, the Treg-induction by BT-11 is abrogated.

Figure 5. Inhibition of PDH activity reduces efficacy of BT-11 in vivo in Mdr1a-/- colitis.

To validate that the immunological mechanisms translate to in vivo disease, we treated

Mdr1a-/- mice with oral BT-11 (8 mg/kg) and intraperitoneal injection of PS-48. The effects

of BT-11 on reduction of histopathological lesion, TNFŬexpression and intracellular PEP as

well as increased Tregs was abrogated by PS-48 (Fig 5).

BT-11 is highly localized to the gastrointestinal tract in mice, rats, dogs and pigs with colonic

concentrations >10,000 times greater than plasma concentrations. In pigs dosed orally with

BT-11, maximum plasma concentration in the range of 50-100 ng/mL were observed with no

dose proportionality from 5 mg/kg to 30 mg/kg (Fig 6). However, dose proportionality was

observed within colonic tissue 24 h after oral dosing.

BT-11 has a benign safety profile (Fig 7) with no dose-limiting safety issues identified in 90-

day GLP toxicology studies in rats and dogs and a NOAEL > 1,000 mg/kg, a dose >100-fold

higher than the efficacious dose in pre-clinical pharmacology.

Our clinical lead LANCL2-targeting compound,

BT-11, has emerged as a promising, safer, and

more effective treatment for such debilitating

auto-immune pathology. Due to a benign safety

profile and potent efficacy, BT-11 can serve as

first-line defense through a biologic-sparing

therapeutic in moderate to severe disease.

Figure 6. Pharmacokinetics of BT-11 in pigs

Figure 7. Safety profile of BT-11


