Unlipidated Anti-obesity Peptides Achieve Body Weight Reductions Similar to Those of Lipidated Counterparts
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Background: Incretin- and amylin-based anti-obesity peptides are commonly modified with long-chain fatty-acid albumin-binding moieties that
extend elimination half-life from hours to approximately one week through increased plasma protein binding. However, receptor potency and
selectivity reside primarily within the peptide pharmacophore itself. We therefore hypothesized that removing the lipid side chain, while maintaining

sustained systemic exposure, would preserve maximal anti-obesity efficacy.

Methods: To test this hypothesis, a panel of unlipidated peptide variants corresponding to clinically validated pharmacophores was evaluated In
diet-induced obese (DIO) rodents. These included a GLP-1/GIP dual agonist, a GLP-1/GIP/GCG tri-agonist, a dual amylin and calcitonin receptor
agonist (DACRA), and a selective amylin receptor agonist (SARA). The unlipidated peptides were administered by subcutaneous osmotic
minipumps for several weeks to approximate constant systemic exposure, with infusion rates selected to achieve or exceed concentrations required
for maximal pharmacologic activity. Body weight was monitored longitudinally and maximal percent body-weight loss (BWL) achieved was
compared with that reported for lipidated counterparts in the same preclinical models.

Results: Across pharmacologic classes, unlipidated peptide variants produced robust, dose-dependent reductions in body weight. At optimized
infusion rates, maximal BWL plateaus closely matched those reported for lipidated analogs (tirzepatide, retatrutide, GUBamy, eloralintide,
respectively). Maximal BWL values for unlipidated versus lipidated peptides were approximately 25% vs 25-30% for the GLP-1/GIP dual agonist,
and 38% vs 35—40% for the GLP-1/GIP/GCG tri-agonist in DIO mice; and 11% vs 10% for the DACRA and 14% vs 12% for the SARA in DIO rats.

Conclusions: These results demonstrate that maximal anti-obesity efficacy is encoded in the native peptide pharmacophore and does not require
lipidation when sustained exposure is maintained. By decoupling pharmacodynamics from pharmacokinetics, these findings define the intrinsic
efficacy potential of anti-obesity peptide pharmacophores and highlight alternative development strategies—such as long-acting depot

formulations—for unmodified peptides.
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2 Continuous infusion of unlipidated dual and triple agonists reduced body fat in DIO mice.

Figure 1. Continuous infusion of unlipidated peptides achieve BWL comparable to their lipidated counterparts in C57BL DIO mice (n=5/group).
Left: Body weight loss relative to vehicle of a novel unlipidated GLP-1/GIP receptor agonist given at three different infusion rates, 2.5 pmol/h,
25 pmol/h and 250 pmol/h. The two higher infusion rates achieve BWL >25% relative to vehicle, comparable to reported Tirzepatide values [1].
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with PBS; Semaglutide (10 nmol/kg) was administered SC BID. DEXA scan was used to assess fat mass on day 28. Data shown as mean *
SEM. Data were analyzed by Kruskal-Wallis, followed by Dunn’s multiple comparison test (*p<0.05;***p<0.001).




