
; sequencing) A) Liver Triglycerides, B) Plasma ALT. Data are mean ± SEM. % Change  from vehicle  shown in blue . *p<0.05, **p<

Weight Loss with the Protonophore TLC-6740 Combined with or Post Incretin Withdrawal in DIO Mice
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Conclusions
 Sequential combination of TLC-6740 with low-dose SEMA had superior effects on body 

weight & fat mass loss & improvement in glycemic parameters than either monotherapy 
or high-dose SEMA.

 Initiating TLC-6740 after SEMA discontinuation maintains body weight & fat mass loss, & 
glycemic benefits. 

 Taken together, these data support the evaluation of TLC-6740 in combination with 
incretins in people living with obesity & associated metabolic disorders. A 24-week 
combination study of TLC-6740 with tirzepatide is ongoing (NCT05822544).
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 Futile cycling of protons across the inner mitochondrial membrane by mitochondrial 
protonophores uncouples oxidative phosphorylation from ATP synthesis, leading to enhanced 
tricarboxylic acid (TCA) cycle flux and β-oxidation to support increased energy needs1.

 Mitochondrial uncoupling is a clinically validated approach for weight loss via enhanced energy 
expenditure and has potential for additional metabolic benefits, including insulin sensitization, 
and improved glycemia and dyslipidemia, in preclinical species and humans (Figure)1-10. The 
mechanisms of action of mitochondrial protonophores include increased fatty acid oxidation 
(FAO) and AMP-activated protein kinase (AMPK) activation, and decreased de novo 
lipogenesis (DNL), oxidative stress, and hepatic glucose production. 

Results
Sequential Combination of TLC-6740 with SEMAlow Normalized Body Weight, & Had 
Superior Efficacy to High-Dose SEMA Monotherapy 

Objectives
To characterize weight loss efficacy of TLC-6740 in combination with semaglutide (SEMA), and its 
potential as maintenance therapy post discontinuation of SEMA in diet-induced obese (DIO) mice. Replacing SEMA with TLC-6740 Maintains Weight & Fat Mass Loss in DIO Mice 

Corresponding author: Natalie Sroda (nsroda@orsobio.com)

Methods
In vivo studies: 
Study 1: DIO C57BlL/6 mice were fed a high-fat diet (HFD) for at least 15 weeks and treated orally with vehicle or TLC-6740, or SEMA 
(10 nmol/kg/day, s.c.) for 6 weeks. After 3 weeks of treatment, the vehicle and TLC-6740 groups were split into two cohorts where half 
of the mice continued to receive vehicle or TLC-6740, and the other half initiated SEMAlow (3 nmol/kg/day, s.c.) added to vehicle or TLC-
6740 for the remainder of the study. Body weight and food intake were measured throughout the study, and body composition was 
measured by Echo-MRI® on study day 35. An oral glucose tolerance (OGTT) was performed on day 39 and the area under the curve 
(AUC) was calculated. Insulin was measured at 0 and 15 minutes post glucose bolus during the OGTT. The homeostasis model 
assessment of insulin resistance (HOMA-IR) was calculated based on the time 0 fasted blood glucose and insulin data. 
Study 2: DIO C57BL/6 mice were fed HFD for at least 15 weeks and were administered SEMA (10 nmol/kg, s.c.) for 3 weeks, at which 
point the mice were randomized into 3 cohorts for an additional 3 weeks: continued SEMA therapy (SEMA→SEMA), SEMA 
discontinuation (SEMA→Vehicle), and SEMA replacement with oral TLC-6740 (SEMA→TLC-6740). Body weight, food intake, body 
composition, OGTT, plasma insulin, and HOMA-IR were measured, as described above.
Data analysis: Data are presented as mean ± SEM. p-values less than 0.05 were considered statistically significant (*p ≤ 0.05, **p ≤ 
0.01, ***p ≤ 0.001, ****p ≤ 0.0001 vs. vehicle; #p ≤ 0.05 vs SEMAhigh; ‡p ≤ 0.05 vs. TLC-6740→ SEMAlow Combo; †p ≤ 0.05 vs. week 3).

References: 1. Goedeke & Shulman, Molecular Metab 2021; 2. Poole FE, et al. JAMA 1934; 3. Perry RJ, et al. Science 2015; 4. Perry RJ, et al. Cell Metab 
2014; 5. Vijayakumar A, et al. AASLD 2022 (Abstract #2551); 6. Sroda N, et al. Keystone Symposium 2023 (Abstract 2019); 7. Sroda N, et al. ADA 2024 
(Abstract 1637-P); 8. Vijayakumar A, et al. ADA 2024 (Abstract #899-P); 9. Sroda N, et al. ObesityWeek (Poster-071); 10. Gane et al. ADA 2024 (Abstract 1886-
LB). 
Disclosures: N Sroda, M Sharma, BJ Kirby, A Vijayakumar, E Murakami, S Weng, RS Huss, RP Myers, GM Subramanian: OrsoBio; GI Shulman: OrsoBio, 
Equator Therapeutics, and holder of intellectual property regarding mitochondrial protonophores.

TLC-6740 Treatment in Combination with SEMAlow or Maintenance After SEMA 
Discontinuation Normalized Glucose Tolerance to Levels of Lean Mice

 TLC-6740 is a novel, liver-targeted mitochondrial protonophore with distinct 
pharmacology that affords a greater therapeutic margin while maintaining metabolic 
benefits on weight loss and insulin sensitization across multiple preclinical models5-9.

 Single and multiple (10 days) doses of TLC-6740 were well-tolerated in a Phase 1 study 
in healthy subjects, and its safety and efficacy are under evaluation in people living with 
obesity, as monotherapy and in combination with tirzepatide (NCT05822544)10. 

Replacing SEMA with TLC-6740 Normalized Glycemic Parameters to Lean Mice 
Background
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Sequential Combination of TLC-6740 with SEMAlow Had Superior Glycemic Benefits
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 ‘6740 + SEMAlow combination had the 
greatest benefit on fasted blood 
glucose (-39% vs vehicle; p ≤ 0.05 vs 
all monotherapies) 

 ‘6740 and SEMA monotherapies 
normalized HOMA-IR to levels of lean 
controls; the ‘6740 + SEMAlow 
combination further improved     
HOMA-IR (-84% vs vehicle) 
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