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• Mitochondrial protonophores 
increase futile cycling of protons 
across the inner mitochondrial 
membrane, thereby increasing 
substrate oxidation & energy 
expenditure (EE)

• Protonophores have multiple 
potential cardiometabolic 
benefits:

— Weight loss
— Enhanced insulin sensitivity
— Improved dyslipidemia
— Reduced ROS & systemic 

inflammation
— Improved MASLD

.

DAG, diacylglycerol; DNL, de novo lipogenesis; FAO, fatty acid oxidation; MASLD, metabolic dysfunction-associated steatotic liver disease; ROS, reactive oxygen species.
Goedeke & Shulman, Molecular Metab 2021.

Futile Cycling of Protons by Mitochondrial Protonophores 
is a Clinically-Validated Mechanism for Weight Loss
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OrsoBio is Developing a Portfolio of Protonophores to 
Address Unmet Needs in Obesity Management

Lean mass neutral 
(fat-selective weight loss)

Weight loss & improved insulin 
sensitivity, liver fat, & inflammation

Monotherapy or combination with 
incretins (oral or injectable)

Once-daily oral, well tolerated

Directly increase energy expenditure 
to counteract metabolic adaptation

Compound Key 
Features Discovery IND-

enabling Ph 1 Ph 2

TLC-67401,2 Liver-targeted

TLC-11803

Liver-biased 
with greater 
systemic 
exposure

TLC-1071
Liver & 
adipose 
targeted

OrsoBio Mitochondrial Protonophore Portfolio

Protonophores have immense potential for 
management of obesity, including for induction & 

maintenance of weight loss

1. Gane EJ, et al. ObesityWeek 2023 (Abstract #418); 2. Clinicaltrials.gov NCT05822544; 3. ISRCTN Register #21589167.

https://orsobio.com/wp-content/uploads/2023/10/418_Gane_ObesityWeek_TLC-6740_Ph1_SAD.pdf
https://clinicaltrials.gov/study/NCT05822544?intr=TLC-6740&rank=1
https://doi.org/10.1186/ISRCTN21589167


4

Light Dark Light Dark Light Dark

4

5

6

7

1
2

 h
 A

U
C

 (
k
c
a

l)

####

##### ###

#

*

*

Baseline Day 1 Day 2

Vehicle

TLC-1180 low

TLC-1180 mid

TLC-1180 high

DIO/TN

TLC-1180 dose

↑ Energy Expenditure

✓ ‘1180 is a 2nd-generation, liver-biased, oral, small 
molecule mitochondrial protonophore

‒ New chemical entity distinct from DNP
‒ 30- to >300-fold more potent than DNP in vitro 
‒ Extended pharmacology in preclinical species (t1/2 >50h)

✓ Dose-dependent ↑ EE demonstrated in vivo

✓ Weight loss efficacy as monotherapy & in 
combination with high-dose SEMA in DIO mice

✓ No impact on food intake or lean mass

TLC-1180, a Novel, Potent Mitochondrial Protonophore 
for Obesity & Associated Disorders

Sroda N, et al. ObesityWeek 2024 (Oral-102); Sroda N, et al. ObesityWeek 2024 (Poster-071).  
DIO, diet-induced obese; DNP, 2,4-dinitrophenol; SEMA, semaglutide; TN, thermoneutrality. 
*p<0.05, **p≤0.01, ***p≤0.001, ****p≤0.0001 vs vehicle; #p≤0.05, ##p≤0.01, ###p≤0.001, ####p≤0.0001 vs baseline.

2024
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Evaluating Weight Loss Efficacy with ‘1180 as Monotherapy or in 
Combination with a Low-Dose GLP-1 RA in DIO Mice

Objectives
• Can TLC-1180 cause meaningful weight loss as 

monotherapy?

• Compared with high-dose SEMA, can a 
combination of TLC-1180 with low-dose SEMA 
achieve:

‒ Comparable weight loss? 

‒ Improved weight loss quality?

‒ Comparable metabolic benefits, including 
↑ insulin sensitivity, ↓ glycemia, ↓ liver 
biochemistry, & ↓ ectopic lipid deposition?

SEMA, semaglutide; TG, triglyceride. * SEMA dose titrated over 1 week. 

DIO/TN

Vehicle

TLC-1180

Wk 6

Body weight/food intake

Lean Control

Body composition
Plasma insulin 

Liver & muscle TG 
Liver biochemistry

Body composition

Starting 
weight >45 g

Wk 3

Vehicle

TLC-1180 + SEMA

SEMA low dose

TLC-1180

SEMA high dose* 

Wk 0

Clinical Hypothesis: A combination of a protonophore with a low-dose incretin will achieve comparable efficacy to 
a high-dose incretin with improved tolerability, thereby helping maintain long-term adherence
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‘1180 Monotherapy Caused Comparable Weight Loss to 
High-Dose SEMA  

DIO/TN

Body Weight

Data are mean ± SEM (N=8-10 per group). % Change from vehicle shown in blue figures. ****p≤0.0001 vs vehicle by two-way ANOVA, #p≤0.05 vs SEMAhigh by Mann-Whitney test.
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Sequential Combination of ‘1180 + Low-Dose SEMA Caused 
Greater Weight Loss Than High-Dose SEMA Monotherapy

DIO/TN

Body Weight
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Data are mean ± SEM (N=8-10 per group). % Change from vehicle shown in blue figures. ****p≤0.0001 vs vehicle by two-way ANOVA, #p≤0.05 vs SEMAhigh by Mann-Whitney test.
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Weight Loss with TLC-1180 Was Not Driven by Changes 
in Food Intake

DIO/TN

Cumulative 
Food Intake

Data are mean ± SEM (N=8-10 per group). *p≤0.05, **p≤0.01 vs vehicle by two-way ANOVA. 
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• Expected reductions in food intake with SEMA, but no impact of TLC-1180  
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Sequential ‘1180 + SEMAlow Combination Caused Greater Fat 
Mass Loss Than High-Dose SEMA Monotherapy

Fat Mass

Data are mean ± SEM (N=8-10 per group). ****p≤0.0001 vs vehicle by one-way ANOVA, #p≤0.05 vs SEMA by Mann-Whitney test. Body composition measured by Echo MRI.
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• TLC-1180 reduces fat mass & enhances fat mass loss when combined with SEMA
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‘1180 is Lean Mass Sparing, & Does Not Amplify Lean Mass Loss 
in Combination with SEMA

Lean Mass

Data are mean ± SEM (N=8-10 per group). ns, not statistically significant, *p≤0.05, **p≤0.01 vs vehicle by one-way ANOVA. Body composition measured by Echo MRI. 
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11Data are mean ± SEM (N=8-10 per group); ***p≤0.001 vs vehicle by Mann-Whitney test. Clamp study run in different set of mice.

‘1180 Monotherapy Normalized Hyperinsulinemia & 
Improved Insulin Sensitivity 
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Plasma insulin 15 min post glucose bolus.

• TLC-1180 monotherapy reduced plasma insulin levels
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• TLC-1180 monotherapy enhanced insulin sensitivity, as demonstrated by increased glucose infusion 
rate during hyperinsulinemic-euglycemic clamp
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Data are mean ± SEM (N=6-10 per group); ***p≤0.001, ****p≤0.0001 vs vehicle by one-way ANOVA; #p≤0.05 vs TLC-1180 + SEMAlow by Mann-Whitney test. 
Clamp study run in different set of mice.

Addition of ‘1180 to SEMA Enhances Insulin Sensitivity
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• TLC-1180 + SEMA combination normalized plasma insulin to levels of lean controls, & was superior to 
SEMA monotherapy

• TLC-1180 + SEMA combination improved insulin sensitivity

Plasma insulin 15 min post glucose bolus.
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ALT, alanine aminotransferase; TG, triglyceride. 
Data are mean ± SEM (N=6-10 per group); *p≤0.05, **p≤0.01, vs vehicle by one-way ANOVA.##p≤0.01, ###p≤0.001 vs TLC-1180 + SEMAlow by Mann-Whitney test. 

‘1180 Reduces Ectopic Lipid Accumulation &  Normalizes Liver 
Biochemistry

• TLC-1180 & high-dose SEMA monotherapies reduced liver TG & normalized plasma ALT
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• TLC-1180 + SEMA combination normalized muscle TG to levels of lean controls & was superior to 
high-dose SEMA
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TLC-1180 Causes Dose-Dependent Weight Loss As Monotherapy & 
Enhances Weight Loss in Combination with SEMA in Obese NHPs 

Spontaneously obese, 
female cynos (>5 kg)
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Poster #254
Sharma M, et al.

Wed, Nov 5th 
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• TLC-1180 is a novel, potent, small molecule mitochondrial protonophore with complementary MOA 
to incretins

• In DIO mice, ‘1180 monotherapy caused weight loss comparable to SEMA & improvements in insulin 
sensitivity, ectopic lipid, & plasma ALT  

• Compared with high-dose SEMA alone, a combination of ‘1180 with low-dose SEMA enhanced weight 
loss & insulin sensitivity

— Weight loss driven primarily by fat mass loss; no exacerbation of incretin-induced lean mass loss
— Comparable-to-superior reductions in liver biochemistry & ectopic lipid deposition (liver, skeletal muscle) 

in the combination group indicative of improved hepatic & metabolic health

• Data support a strategy of combining a protonophore with a low-dose incretin to minimize adverse 
effects & improve long-term adherence without loss of efficacy in individuals with obesity

Conclusions

Preclinical pharmacology & safety of TLC-1180 support its clinical evaluation in humans; 
a Phase 1 study is ongoing1

1. ISRCTN Register #21589167.

https://doi.org/10.1186/ISRCTN21589167
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Thank you for your attention!
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