MOTS-c

Mitochondrial signaling for metabolic control

MOTS-c isn't about burning more energy. It's about restoring how the body decides
to use energy. This represents a fundamental shift in metabolic optimization—
moving away from brute-force stimulation toward intelligent systems work. Rather
than pushing harder, MOTS-c recalibrates the decision-making architecture at the
cellular level, allowing your metabolism to respond appropriately to the demands
you place on it.

This is systems work—not stimulation. It's the difference between shouting louder
and speaking the right language.



/N THE REAL PROBLEM

Most Plateaus Aren't Effort Problems

People are doing the work. They're showing up consistently, executing their
protocols with precision, and following through on the fundamentals. Training is
locked in. Diet is controlled. Sleep is "good enough." Yet progress stalls.

That's not laziness. That's not lack of willpower. That's loss of metabolic
responsiveness—a signal that the system has stopped adapting to the inputs you're

providing.

When effort remains constant but results diminish, the problem isn't in the effort. It's
in how the body is interpreting and responding to that effort at the metabolic level.




Why Traditional Solutions Stop Working

They push output, not intelligence

Most metabolic tools operate on a single principle: apply more pressure. Push harder. Cut deeper. Stimulate more. Increase thermogenesis.
Block absorption. Force output.

That works—until the system stops adapting. Pressure without coordination doesn't create resilience; it creates fatigue. The body begins
prioritizing survival over optimization, and suddenly all that effort produces diminishing returns.
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Traditional Approach System Response Result

More stimulus Adaptation fatigue Plateau or regression



What MOTS-c s

A signal from the mitochondria themselves

MOTS-c is encoded by mitochondrial DNA—not nuclear DNA. That
distinction matters profoundly. While most peptides and hormones
are transcribed from the nucleus and issued as top-down commands,
MOTS-c originates from within the mitochondria themselves.

It behaves less like a hormone issuing orders and more like an
internal signal that coordinates energy decisions across multiple
systems simultaneously. It's a message from your cellular power
plants about how energy should be allocated, stored, and utilized.

[ Key insight: MOTS-c represents mitochondrial-to-nuclear communication—a bottom-up metabolic signal that influences systemic
energy handling.



The Core ldea

Metabolic flexibility beats metabolic force

Healthy metabolism isn't about burning the most calories or generating the most heat. It's about adapting seamlessly between metabolic states
without friction or inefficiency.

Fed (1] Fasted Rest 2] Training Carbs [Z] Fat
Smooth transitions between nutrient Efficient switching between recovery and Flexible fuel selection based on availability
abundance and scarcity performance modes and demand

When that flexibility is lost, calories get misrouted, inflammation rises, and stress accumulates. MOTS-c supports the switching mechanism—the
metabolic intelligence that determines which pathway to activate and when.



‘ MENTAL MODEL ’

Fuel Routing, Not Fuel Burning

Think logistics, not thermodynamics. The body doesn't just need more energy expenditure—it needs better energy allocation.

Traditional Approaches MOTS-c Approach
Burn More Fuel Block Fuel Improve Routing Reduce Waste
Increase energy expenditure Prevent absorption or Direct energy to productive Minimize metabolic
through stimulation storage pathways inefficiency
Starve Fuel Prioritize Efficiency
Restrict intake to force deficit Optimize utilization over volume

Same inputs. Better outcomes. This is the essence of metabolic optimization at the signaling level.



What People Actually Notice

Subtle, compounding changes

This isn't a stimulant experience. There's no rush, no buzz, no immediate sensation
of metabolic acceleration. Instead, what emerges over time is a sense of metabolic
coherence—energy that flows more predictably, training sessions that feel more
productive, recovery that happens more efficiently.

Steadier Energy

Fewer crashes, less reliance on caffeine or sugar to stabilize

Better Training Tolerance

Higher volume feels manageable; recovery windows shorten

‘ Easier Fat Utilization

The body accesses stored fat more readily during fasted or low-intensity states

Less Metabolic Drag

The sensation that your metabolism is "working with you" rather than against you

The system feels smoother—not louder. Progress compounds quietly.




Why This Feels Different

No spike, no crash, no urgency

' Lad = MOTS-c doesn't override appetite with synthetic signals. It doesn't jack up the

nervous system with stimulants. It doesn't force output by triggering stress
—

4 “ S

pathways or thermogenic overdrive.

Instead, it quietly improves how energy is handled under the hood—at the
mitochondrial level, where fuel selection and allocation decisions are made
continuously throughout the day.
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- ‘ That's why results build over weeks, not days. You're not experiencing an acute
21 ‘i ' pharmacological effect. You're experiencing system recalibration.

[J If you're looking for immediate sensations, MOTS-c will disappoint. If you're looking for durable metabolic improvements, it delivers.



Where MOTS-c Fits

A metabolic base layer

MOTS-c isn't a standalone intervention. It's foundational support that makes other
strategies work better. Think of it as infrastructure—the underlying system that
allows everything else to function efficiently.
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Foundational Metabolic Support Bridge Between Systems

Establishes baseline metabolic flexibility  Links nutrition, training, and recovery
and signaling coherence into a coordinated metabolic response
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Complement to Advanced Protocols

Amplifies mitochondrial support, GH-axis work, and longevity strategies

It doesn't replace discipline. It makes discipline productive again by ensuring your
body can actually respond to the work you're doing.




Who This Is For

People who already "did everything right"

MOTS-c isn't for beginners optimizing their first diet. It's for people who've hit the ceiling—those who've mastered the fundamentals and found

them insufficient.
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Fat Loss Resistance

Strategies that used to

deficit, macros dialed in,
cardio added—suddenly
produce no results. The
body has stopped
responding.

Recovery Capacity
Decline

Training volume that was
once manageable now
produces lingering fatigue,
joint stress, or systemic
inflammation. Adaptation
has slowed.

Energy Inefficiency

You're sleeping enough,
eating enough,
supplementing correctly—
yet energy feels scattered,
inconsistent, or unreliable
throughout the day.

This is stalled metabolism, not beginner metabolism. MOTS-c addresses the loss of responsiveness, not the absence of knowledge.



What This Is Not

Important boundaries

Clarity matters. MOTS-c operates in a specific metabolic niche, and setting accurate expectations prevents misuse and disappointment.

Not a Stimulant Not a Shortcut Not a Calorie Eraser Not a Motivation Hack
No CNS activation, no acute It won't override poor It doesn't allow you to eat It doesn't create discipline,
energy surge, no jitteriness nutrition, inadequate sleep, freely without consequence drive, or desire where none
or crash or inconsistent training or bypass thermodynamics exists

It's infrastructure. And infrastructure compounds quietly over time when the fundamentals are already in place.



Why MOTS-c Matters Now

We're thinking systems-first again

The old model was often characterized by a relentless pursuit of
"more." In training, this translated to pushing through endless sets,
increasing volume indiscriminately, or hammering high-intensity
intervals daily. Nutritionally, it meant extreme caloric restriction or
eliminating entire food groups with little regard for metabolic health.
Supplementation became a game of stacking stimulants or taking
ever-higher doses, hoping to force a physiological response. This
"push until something gives" approach, however, often led to
burnout, injury, or frustrating plateaus. The body would eventually
experience adaptation fatigue, diminishing returns where more effort
yielded less, or even metabolic resistance where it actively fought
against the imposed demands.

The modern model, in contrast, asks a more profound question:
"How do we make the system respond?" This signifies a maturation
in metabolic thinking, moving beyond brute force to a nuanced
conversation with our biology. It's about understanding and
leveraging the body's intricate feedback loops, using targeted,
precise interventions to nudge biological processes into optimal,
sustainable states. This shift prioritizes signaling over raw force,
efficiency over overwhelming pressure, and building long-term
sustainability over chasing temporary, unsustainable spikes. It aligns
perfectly with broader trends in performance optimization,
personalized medicine, and longevity science, aiming for systemic
resilience rather than short-term gains at any cost.
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Signaling Over Force Efficiency Over Pressure Sustainability Over Spikes
Optimizing communication pathways Maximizing output per unit of input rather Building durable adaptations instead of
instead of overwhelming them than maximizing input alone chasing temporary peaks

MOTS-c fits perfectly into this paradigm shift. It's a tool for the metabolically sophisticated—those ready to work with their biology rather than

against it.



Best Stacked With

Complementary systems, not overlapping force

MOTS-c works synergistically with compounds that enhance mitochondrial quality, clarify cellular signals, and optimize energy distribution,

rather than simply forcing metabolism.

Top pairings:

SS-31(Elamipretide)

How it Works: SS-31 targets mitochondria, stabilizing their inner
membrane via cardiolipin for efficient ATP production and
reduced damage.

Why it Works with MOTS-c: It amplifies MOTS-c's benefits in fuel
switching and burning by maintaining strong mitochondria,
leading to more and cleaner cellular energy.

Supported Outcomes: Boosted cellular energy, reduced cell
damage, improved exercise performance, and enhanced
metabolic adaptation.

GH-Axis Peptides (e.g., Tesamorelin / Ipamorelin)

How it Works: These peptides stimulate natural Growth Hormone
(GH) release, promoting protein synthesis, tissue repair, fat
breakdown, and improved body shape.

Why it Works with MOTS-c: They boost MOTS-c's "fuel routing"
by supporting efficient protein turnover and fat loss, ensuring
improved fuel availability is used for lean muscle growth, not fat
storage.

Supported Outcomes: Improved body composition (more lean
muscle, less visceral fat), faster recovery, and overall metabolic
health through better nutrient distribution.

5-Amino-IMQ

How it Works: 5-Amino-1MQ blocks the NNMT enzyme,
preventing NAD+ depletion and increasing NAD+ levels essential
for mitochondrial function, cell repair, and energy production.

Why it Works with MOTS-c: By ensuring sufficient NAD+, it
removes a "metabolic hurdle," enabling MOTS-c's fuel-optimizing
effects to function more efficiently and prevent fat storage due to
low NAD+.

Supported Outcomes: Enhanced metabolic rate, increased fat
burning, reduced fat storage, and improved body composition.

GLP-1-Based Strategies (micro-dose)

How it Works: GLP-1 receptor agonists mimic natural GLP-1,
regulating insulin, suppressing glucagon, slowing digestion, and
promoting satiety, with micro-doses focusing on gentle metabolic
regulation.

Why it Works with MOTS-c: By stabilizing blood sugar and
appetite, they create a stable metabolic environment, allowing
MOTS-c to optimize cellular metabolism more effectively without
constant blood sugar interference.

Supported Outcomes: Superior blood sugar control, reduced
insulin resistance, better weight management, and maximized
mitochondrial health and metabolic flexibility from MOTS-c.

[ Stacking principle: MOTS-c routes fuel; these tools enhance fuel quality and delivery without signal interference.



In Short...

MOTS-c doesn't increase energy output. It
improves how the body decides to use
energy.

This is the fundamental reframe. Metabolic optimization isn't about generating more—it's about allocating better. It's not about forcing output—
it's about restoring responsiveness.

MOTS-c represents a return to systems thinking: supporting the infrastructure that makes everything else work. When the signaling is coherent,
the fundamentals produce results again. When metabolic flexibility is restored, effort translates into progress.

That's the promise. Not a miracle. Not a shortcut. Just intelligent metabolic support for people who've already done the work—and are ready to
make that work count.



The Research Foundation

Peer-reviewed evidence from leading institutions

MOTS-c research originates from USC's Leonard Davis School of Gerontology, led by Dr. Pinchas Cohen. The foundational 2015 Cell
Metabolism paper has been cited 534 times, establishing MOTS-c as a legitimate area of metabolic research.

Key Studies
Cell Metabolism (2015): Original Nature Communications (2021): Frontiers in Physiology (2025): Recent
discovery showing MOTS-c protects Established MOTS-c as exercise-induced study from University of Auckland
against age- and diet-dependent insulin regulator of age-dependent physical demonstrating MOTS-c restores
resistance in mice. Demonstrated decline and muscle homeostasis. Showed mitochondrial respiration in type 2
activation of AMPK pathway and endogenous levels increase with diabetic heart tissue.
improved metabolic homeostasis. exercise.

[J Clinical Translation: CB4211, a MOTS-c analog, is currently in Phase 1a/1b clinical trials for non-alcoholic fatty liver disease (NAFLD).
Safety has been established in healthy adults.

Lee et al., Cell Metabolism 2015 | Reynolds et al., Nature Communications 2021 | Pham et al., Frontiers in Physiology 2025



Related Mitochondrial Peptides

The broader landscape of mitochondrial-derived signaling

MOTS-c belongs to a family of mitochondrial-derived peptides (MDPs) that represent a new class of metabolic regulators. Understanding the
competitive landscape clarifies MOTS-c's unique position.

Peptide Name Primary Function Key Difference from MOTS-c

Humanin Neuroprotection & cytoprotection Focuses on cell survival and apoptosis
prevention rather than metabolic flexibility

SHLP2-6 Mitochondrial stress response Less studied; broader stress signaling vs.
MOTS-c's targeted metabolic action

MOTS-c Metabolic flexibility & insulin sensitivity Only MDP with direct AMPK activation and
exercise-mimetic properties

Why MOTS-c Stands Out
® Encoded in mitochondrial 12S rRNA (unique genomic location) ® Translocates to nucleus to regulate gene expression
® Responds to metabolic stress and exercise ® Demonstrated effects on whole-body metabolism, not just cellular

protection

Source citation: "Mitochondrial-derived peptides in energy metabolism" - American Journal of Physiology-Endocrinology and Metabolism, 2020



Clinical Evidence & Observational Data

What the research shows in humans

While most MOTS-c research has been conducted in animal models, emerging human data provides important validation.

Human Observational Studies

Endogenous MOTS-c levels decline with Lower MOTS-c correlates with higher MOTS-c levels increase acutely
age BMI and waist circumference following exercise in healthy adults
Source: Physiological Reports, 2019 Source: Diabetes & Metabolic Syndrome, Source: Nature Communications, 2021
2024
Clinical Safety Data

e (CB4211 (MOTS-c analog) Phase 1 trials demonstrated:
e Well-tolerated in healthy adults

* No serious adverse events in short-term administration
e Currently advancing to Phase 1b for NAFLD treatment

e Potential sex-specific effects (may be more effective in males)

[ Important Context: Most therapeutic applications remain investigational. MOTS-c is not FDA-approved for any medical condition.
Current clinical use is limited to research settings and wellness optimization contexts.

Data compiled from: Kim et al., Physiological Reports 2019 | Zhou et al., Diabetes Metab Syndr 2024 | Alzheimer's Drug Discovery Foundation
Cognitive Vitality Report 2021



