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HOW TO USE THIS GUIDE

CNP

This guide converts a long-form research narrative into a repeatable learning system. Every future PPl molecule guide

can use the same architecture, visual language, evidence labels, and memory devices.

o1 IDENTITY
What it is - and what it is not
02 PHYSIOLOGY
The normal system before the compound
03 MECHANISM
Target, pathway, and downstream logic
04 EVIDENCE
Cell, animal, and human evidence separated
05 RISK
Known concerns, unknowns, and translation limits
06 MONITORING
What a legitimate research framework would measure
07 PATIENT CONTEXT
Which phenotype might fit the biology
08 RECALL
Memory hooks, seven questions, and bottom line
EVIDENCE CELL = mechanistic CORE DISCIPLINE
CODE ANIMAL = organism-level preclinical Mechanism does not equal outcome. Unknown does
HUMAN = clinical translation not equal failed - and unknown does not equal proven.
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RAPID RECALL

Read this page first. These anchors provide the complete high-level story of Cnp; the remaining pages add mechanism,
evidence, context, and nuance.
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IDENTITY

Endogenous natriuretic-family peptide that functions mainly as a local paracrine and autocrine tissue

signal.

PRIMARY RECEPTOR

NPR-B / GC-B generates cGMP; NPR-C contributes both clearance and context-dependent signaling.

VASCULAR ROLE

Supports vasorelaxation, endothelial integrity, anti-proliferative signaling, and controlled remodeling.

SKELETAL ROLE
Promotes growth-plate chondrocyte activity and endochondral bone growth.

CLINICAL VALIDATION
Vosoritide validates durable NPR-B pathway activation in pediatric achondroplasia with open
epiphyses.

CONTEXT RULE
Family membership does not determine function: CNP is not simply a third diuretic hormone.

ENGINEERING TRADEOFF
Turning a local, short-lived signal into durable systemic exposure creates both opportunity and
vascular risk.

PRAXIS QUESTION
Which tissue, receptor, failed mechanism, and measurable function actually justify CNP-pathway
modulation?

CNP

ONE-SENTENCE MEMORY
CNP IS THE LOCAL GROWTH-AND-REMODELING GOVERNOR.
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UNDERSTAND THE PEPTIDE

CNP - C-type natriuretic peptide - is an endogenous natriuretic peptide with a biological identity very different from the
better-known ANP and BNP systems.

ANP and BNP are strongly associated with:
e circulating volume * cardiac stretch
* natriuresis * heart failure
CNP is different.

Its dominant biology is much more:

LOCAL.

It acts strongly as a:

PARACRINE / AUTOCRINE SIGNAL

within tissues such as:

e vascular endothelium e vascular smooth muscle
* heart e cartilage
* growth plate * brain

* reproductive tissues

Its major roles include:

* vascular homeostasis * vasorelaxation

» endothelial protection * anti-proliferative signaling

* anti-fibrotic signaling * angiogenesis

e vascular remodeling e cardiac remodeling

» endochondral bone growth » growth-plate chondrocyte regulation

CNP therefore teaches a very different natriuretic-peptide lesson.

It is not primarily:

“THE THIRD DIURETIC HORMONE.”

A better description is:

A LOCALLY ACTING cGMP SIGNAL THAT HELPS MAINTAIN VASCULAR INTEGRITY, CONTROL REMODELING, AND REGULATE
GROWTH-PLATE CARTILAGE AND ENDOCHONDRAL BONE DEVELOPMENT.

That is the core biology.

WHAT IS CNP?

CNP is produced from the:

NPPC GENE.

The peptide precursor can generate biologically active forms including:

CNP-53
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CNP-22
CNP-22 is commonly considered the major mature circulating / bioactive form discussed in vascular physiology.
CNP-22 contains:

CNP

22 AMINO ACIDS.

Structurally, it belongs to the natriuretic peptide family and retains the characteristic:

DISULFIDE-BONDED RING

that is important for receptor interaction.

But structurally related does not mean:

FUNCTIONALLY IDENTICAL.

ANP, BNP, and CNP use overlapping signaling architecture while emphasizing:

DIFFERENT TISSUES + DIFFERENT RECEPTORS + DIFFERENT PHYSIOLOGICAL JOBS.

THE IDENTITY MODEL

Endothelial / local tissue signal - CNP - primarily:

NPR-B / GC-B

and in vascular contexts also:

NPR-C

cGMP and additional signaling - Potential:

VASORELAXATION
ENDOTHELIAL PROTECTION

SMOOTH-MUSCLE PROLIFERATION !

FIBROSIS !

ANGIOGENESIS / REMODELING

and:

GROWTH PLATE

CHONDROCYTE PROLIFERATION + DIFFERENTIATION - ENDOCHONDRAL BONE GROWTH
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The central concept is:
CNP IS A LOCAL TISSUE-REGULATION PEPTIDE MORE THAN A CLASSICAL SYSTEMIC VOLUME
HORMONE.
This distinction is essential.
ANP
Primary source:
ATRIA
Dominant message:
VOLUME / ATRIAL STRETCH
Major receptor:
NPR-A / GC-A

Major functions:

* natriuresis * diuresis

* vasodilation * RAAS suppression
BNP
Primary source:

VENTRICULAR MYOCARDIUM UNDER STRESS
Dominant message:
VENTRICULAR WALL LOAD
Major receptor:
NPR-A / GC-A

Major functions:

* natriuresis * vasodilation

* anti-remodeling » biomarker of cardiac stress
CNP
Major source:

ENDOTHELIUM + LOCAL TISSUES
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Dominant message:
LOCAL VASCULAR / TISSUE HOMEOSTASIS
Major receptor:
NPR-B / GC-B
Major functions:
* vascular relaxation » endothelial protection
* remodeling * angiogenesis
* cartilage / bone growth
So:
ANP = VOLUME DEFENSE
BNP = VENTRICULAR-STRESS DEFENSE
CNP = LOCAL VASCULAR + GROWTH-PLATE REGULATION
That is @ much more useful framework than simply memorizing:
THREE NATRIURETIC PEPTIDES.
THE PRIMARY RECEPTOR - NPR-B / GC-B
CNP's canonical signaling receptor is:
NPR-B
also called:
NPR2
or:
GUANYLYL CYCLASE-B - GC-B.
Like NPR-A:
NPR-B is not a classic:
GPCR.
Itis a:
MEMBRANE GUANYLYL CYCLASE RECEPTOR.
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Intracellular guanylyl cyclase activity

CNP binds. *
increases.

GTP converts to:

cGMP. - cGMP-dependent signaling follows.

THE RECEPTOR MODEL

PKG-related

CNP S NPR-B / GC-B - cGMP 1 - signaling o

VASCULATURE
RELAXATION
ANTI-PROLIFERATION
ANTI-FIBROSIS
GROWTH PLATE

Potential:

CNP

CHONDROCYTE PROLIFERATION

HYPERTROPHIC DIFFERENTIATION

BONE ELONGATION
Again:

SAME SECOND MESSENGER. DIFFERENT TISSUE. DIFFERENT OUTCOME.

NPR-C - NOT JUST A CLEARANCE RECEPTOR

CNP also interacts strongly with:

NPR-C.

NPR-C was historically described as:

THE NATRIURETIC PEPTIDE CLEARANCE RECEPTOR.

But vascular research has shown that NPR-C can also mediate:

ACTIVE SIGNALING.

In experimental vascular systems, endothelial CNP acting through NPR-C helps regulate:

* vasorelaxation * blood pressure
» endothelial homeostasis * platelet reactivity
* leukocyte behavior

Endothelial-specific loss of CNP in mice produced:
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* endothelial dysfunction * hypertension
» atherosclerotic changes * aneurysm susceptibility
with NPR-C identified as a major mediator of these vasoprotective effects.

That gives us an important receptor lesson:

A RECEPTOR CAN CLEAR A PEPTIDE AND STILL SIGNAL THROUGH IT.

THE TWO-RECEPTOR MODEL

Sl - NPR-B
Guanylyl cyclase - <cGMP growth + resl?go:aellirgg + vascular
and:
NPR-C
* clearance
direct vascular signaling - hyperpolarization / vasorelaxation-related effects
Again:

RECEPTOR LABELS CAN UNDERSIMPLIFY BIOLOGY.

CNP AS AN ENDOTHELIAL PEPTIDE

This may be CNP's defining cardiovascular identity.

The endothelium is not simply:

A PASSIVE LINING OF THE BLOOD VESSELS.

It produces signals including:
* nitric oxide
e prostacyclin

¢ endothelin

CNP
These molecules help regulate:

e vascular tone * blood flow
* platelet activation  inflammation
* leukocyte adhesion * remodeling

CNP is therefore part of:

THE ENDOTHELIAL CONTROL SYSTEM.

Older and modern vascular reviews consistently describe CNP as an important locally generated endothelial mediator.
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THE ENDOTHELIAL MODEL

vascular smooth
Endothelial stimulus _, CNP release - NPR-B / NPR-C —» muscle + endothelial _, Potential:
signaling

VASORELAXATION

CNP

LOCAL BLOOD FLOW CONTROL

ANTI-PROLIFERATION

ANTI-INFLAMMATORY EFFECTS N VASCULAR HOMEOSTASIS
Again:
CNP is less:
“REMOVE FLUID FROM THE BODY”
and more:

“KEEP THE VESSEL WALL FUNCTIONING NORMALLY.”

CNP AS AN ENDOTHELIUM-DERIVED HYPERPOLARIZING
SIGNAL

One major vascular concept is:

ENDOTHELIUM-DERIVED HYPERPOLARIZATION.

Vascular smooth muscle contracts partly according to:

MEMBRANE ELECTRICAL STATE.

Hyperpolarization makes contraction:

LESS LIKELY.

CNP has been described as an important endothelial hyperpolarizing mediator in selected resistance vessels.
So:

vascular
smooth-muscle
. P smooth muscle VESSEL .
Endothelium  _, CNP —s hyperpolarizatio _, e — —  DIAMETER 1 —  resistance !
n-related
signaling

This becomes especially interesting where:

NO SIGNALING IS IMPAIRED.
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CNP VS NITRIC OXIDE

Both can promote:

CNP

VASORELAXATION.

But they do it differently.

NO - soluble guanylyl cyclase - cGMP

CNP —5 NPR-B / membrane guanylyl cyclase _, cGMP

and in some vascular beds:
NPR-C-related hyperpolarizing mechanisms.
So:

NO + CNP MAY FUNCTION AS COMPLEMENTARY ENDOTHELIAL SIGNALS.

Again:

the endothelium does not rely on:

ONE RELAXATION PATHWAY.

WHY REDUNDANCY MATTERS
Biology often uses:

MULTIPLE PARALLEL PATHWAYS

for essential functions.

Vascular tone is too important to depend on:

ONE MOLECULE.

So the endothelium can use:

NO

e prostacyclin

CNP

e other hyperpolarizing pathways
If one pathway becomes impaired:

others may:

PARTIALLY COMPENSATE.

That makes vascular dysfunction a:

NETWORK FAILURE
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rather than simply:

CNP

“LOW NITRIC OXIDE.”

CNP AND BLOOD PRESSURE

Because CNP promotes local vasorelaxation:

it participates in:

BLOOD-PRESSURE HOMEOSTASIS.

Experimental deletion of endothelial CNP produces hypertension.
Likewise, disruption of NPR-C-related signaling alters vascular tone.
But:

CNP should not be reduced to:

A SYSTEMIC ANTIHYPERTENSIVE HORMONE.

Its major vascular role appears highly:

LOCAL + PARACRINE.

Again:

LOCAL CONTROL CAN SHAPE SYSTEMIC PHYSIOLOGY.

PARACRINE VS ENDOCRINE
This distinction is central to CNP.

ENDOCRINE SIGNAL
Released into circulation.

Acts at distant organs.

Example:

ANP.

PARACRINE SIGNAL
Released locally.
Acts on neighboring cells.

CNP often behaves more like:

THE SECOND MODEL.

So plasma concentration may not fully represent:

LOCAL TISSUE SIGNALING.

This is important.
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A low blood level does not necessarily mean:

LOW VASCULAR CNP ACTIVITY.

Again:

CIRCULATING CONCENTRATION = LOCAL SIGNALING.

CNP AND VASCULAR SMOOTH-MUSCLE PROLIFERATION

Healthy vessels require balance between:

* normal repair * smooth-muscle growth
e extracellular matrix * endothelial signaling
After vascular injury:

smooth-muscle proliferation can become:

EXCESSIVE.

That contributes to:

¢ neointimal hyperplasia
* restenosis

e vascular remodeling

CNP can inhibit aspects of:

VASCULAR SMOOTH-MUSCLE PROLIFERATION.

That gives CNP an:

ANTI-REMODELING

identity.

THE VASCULAR-INJURY MODEL

smooth-muscle

Vessel injury - activation - proliferation —» neointimal growth _, lumen narrowing
CNP - NPR signaling - potential:
SMOOTH-MUSCLE PROLIFERATION | N Potential:
MALADAPTIVE REMODELING !
Again:

CNP may help preserve:

VESSEL STRUCTURE
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not just:

CNP

VESSEL DIAMETER.

CNP AND ATHEROSCLEROSIS

Atherosclerosis involves:

* endothelial dysfunction  inflammation
* lipid retention * leukocyte recruitment
* vascular smooth-muscle activation * plaque remodeling

CNP has potential protective effects at several nodes:

» improved endothelial signaling * reduced leukocyte interaction
* reduced platelet reactivity * inhibition of smooth-muscle proliferation

This has led to the description of CNP as:

ANTI-ATHEROGENIC / VASOPROTECTIVE

in experimental physiology.
But:

CNP IS NOT AN ESTABLISHED ATHEROSCLEROSIS TREATMENT.

Again:

PATHWAY PROTECTION = CLINICAL INDICATION.

CNP AND PLATELETS

Endothelial CNP may influence:

PLATELET REACTIVITY.

That is logical because intact endothelium normally creates:

AN ANTI-THROMBOTIC SURFACE.

When the endothelium is healthy:

platelets should not:

ACTIVATE RANDOMLY.

CNP is one of several signals contributing to:

THAT QUIESCENT ENVIRONMENT.

Again:
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vascular health is:

CNP

MORE THAN BLOOD PRESSURE.

CNP AND LEUKOCYTES

CNP can also influence:

LEUKOCYTE-ENDOTHELIAL INTERACTIONS.

That potentially affects:
* vascular inflammation
* adhesion

e tissue recruitment

This helps connect CNP with:

IMMUNE-VASCULAR INTERFACE BIOLOGY.

Again:

the vessel wall is not isolated from:

THE IMMUNE SYSTEM.

CNP AND ANGIOGENESIS

CNP appears important for:

ANGIOGENESIS

and:

VASCULAR REMODELING.

Experimental endothelial CNP signaling helps coordinate new vessel formation after:
* ischemia

e vascular injury

A 2019 study found endothelial CNP critical for angiogenesis and remodeling, with involvement of both NPR-B and NPR-C

depending on context.

This gives CNP a potential role in:

ISCHEMIC ADAPTATION.

THE ANGIOGENESIS MODEL

tissue angiogenic endothelial LA
Ischemia oxygen | signals - CNP - NPR-C
pathways

PRAXIS PEPTIDE INSTITUTE | Mechanism ¢ Evidence ¢ Risk ¢ Monitoring * Patient Context

-

endothelial

migration /
vascular

remodeling

Potential:

15




PRAXIS PEPTIDE INSTITUTE | ADVANCED GUIDE

NEW PERFUSION PATHWAYS
Again:

CNP may help the vasculature:

CNP

REBUILD AROUND AN OXYGEN PROBLEM.

ANGIOGENESIS IS CONTEXT-DEPENDENT

This matters.

More angiogenesis can be beneficial in:

e peripheral artery disease

* ischemic tissue

e wound repair

But excessive or inappropriate angiogenesis may support:
e tumors

« proliferative retinopathy

e abnormal vascular lesions

So:

MORE VESSEL GROWTH = ALWAYS BETTER.

Again:

TISSUE CONTEXT DEFINES BENEFIT.

CNP AND CARDIAC REMODELING

CNP is also produced within:

THE HEART.
It has been investigated in:
 ventricular hypertrophy * fibrosis
 cardiac remodeling * heart failure

Potential effects include:

ANTI-HYPERTROPHIC

and:

ANTI-FIBROTIC

signaling.

A modern review describes CNP as involved in myocardial remodeling, cardiac function, vascular tone, angiogenesis,
and fibrosis.

PRAXIS PEPTIDE INSTITUTE | Mechanism ¢ Evidence ¢ Risk ¢ Monitoring * Patient Context
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So CNP is not merely:

CNP

AN ENDOTHELIAL PEPTIDE.

It also participates in:

THE CARDIAC RESPONSE TO STRESS.

CNP VS BNP IN HEART FAILURE

This is an important distinction.

BNP
Rises prominently with:

VENTRICULAR WALL STRESS.

Strong biomarker identity.
Systemic natriuretic / vasodilatory effects.
CNP
Acts more locally.
Potential roles in:
* fibrosis » endothelial function
e vascular remodeling * myocardial structural signaling

So:

BNP TELLS US THE HEART IS UNDER LOAD.

CNP may help regulate:

HOW THE TISSUE RESPONDS TO THAT LOAD.

That is a useful conceptual separation.

CNP AND FIBROSIS

Fibrosis is central to:
* heart failure * hypertension
* vascular stiffness * renal disease
CNP / cGMP signaling may oppose:
« fibroblast activation
e extracellular-matrix deposition
* maladaptive tissue remodeling

Again:
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the goal is not:

CNP

ZERO FIBROSIS.

The goal is:

LIMIT MALADAPTIVE FIBROSIS.

THE FIBROSIS MODEL

Chronic injury /

pressure —5 fibroblast activation _, collagen deposition _ stiffness 1 —s organ function |
CNP / NPR-B - cGMP - potential:
FIBROTIC SIGNALING ! - Potential:
TISSUE COMPLIANCE PRESERVED
Again:

STRUCTURAL SIGNALING MATTERS AS MUCH AS HEMODYNAMICS.

THE OTHER MAJOR CNP STORY - BONE

Now we move into what may be the most clinically transformative part of CNP biology.

CNP is essential to:

ENDOCHONDRAL OSSIFICATION.

This is the process by which:

LONG BONES GROW IN LENGTH.

At the growth plate:

chondrocytes move through stages including:

* resting * proliferative
* hypertrophic * mineralizing zones
CNP signaling through:
* NPR-B / cGMP
promotes:
* chondrocyte proliferation
e hypertrophic differentiation
 cartilage matrix expansion

longitudinal bone growth.

PRAXIS PEPTIDE INSTITUTE | Mechanism ¢ Evidence ¢ Risk ¢ Monitoring * Patient Context

18




PRAXIS PEPTIDE INSTITUTE | ADVANCED GUIDE CNP

This makes CNP:

A MAJOR SKELETAL-GROWTH PEPTIDE.

THE GROWTH-PLATE MODEL

growth-plate

CNP - NPR-B / GC-B - cGMP - chondrocytes

—s PROLIFERATION T

DIFFERENTIATION 1

MATRIX PRODUCTION 1 - ENDOCHONDRAL OSSIFICATION - LONG-BONE GROWTH

Again:

the same peptide that regulates:

BLOOD VESSELS

also regulates:

BONE LENGTH.

ACHONDROPLASIA - WHERE CNP BIOLOGY BECAME A DRUG

Achondroplasia is most commonly caused by activating variants in:

FGFR3 - FIBROBLAST GROWTH FACTOR RECEPTOR 3.

FGFR3 acts as a:

NEGATIVE REGULATOR OF CHONDROCYTE PROLIFERATION.

In achondroplasia:

FGFR3 signaling is:

EXCESSIVELY ACTIVE.

growth-plate chondrocyte proliferation is restrained. N endochondral bone growth is reduced.

CNP signaling can oppose important downstream components of:

FGFR3 SIGNALING.

That made CNP biology an extremely attractive therapeutic target.
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THE ACHONDROPLASIA MODEL

MAPK-related growth growth-plate chondrocyte

Activating FGFR3 variant inhibition 1 - proliferation |

long-bone growth !

counter-regulation
of FGFR3 chondrocyte growth
downstream - 1
signaling

CNP / NPR-B - cGMP - Potential:

LINEAR GROWTH 1

This is:

MECHANISM-BASED THERAPY.

VOSORITIDE - A CNP ANALOG

The major translational breakthrough is:

VOSORITIDE - VOXZOGO.

Vosoritide is a modified:

CNP ANALOG.

It was engineered to retain:

* NPR-B / cGMP SIGNALING

while resisting rapid degradation better than native CNP.
The FDA approved vosoritide in:

* 2021

for pediatric achondroplasia with open growth plates; the indication was subsequently broadened in 2023 to pediatric
patients with achondroplasia and open epiphyses without the original age-five minimum.

This is one of the clearest examples in the entire PPI library of:

ENDOGENOUS PEPTIDE BIOLOGY —» ENGINEERED ANALOG - DISEASE-MECHANISM THERAPY.

WHY VOSORITIDE IS IMPORTANT

Vosoritide does not simply:

“MAKE CHILDREN GROW.”

Its therapeutic logic is:
Achondroplasia - FGFR3 overactivity —5 growth-plate signaling suppressed

Then:

PRAXIS PEPTIDE INSTITUTE | Mechanism ¢ Evidence ¢ Risk ¢ Monitoring * Patient Context
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growth plate LINEAR GROWTH
CNP analog - NPR-B / cGMP - ‘;::?;;;:;I;Q::v:;‘; - become's more - VELOCITY
active INCREASES
This is precisely what:
PATHWAY-TARGETED MEDICINE
should look like.
FDA APPROVAL
The FDA initially approved Voxzogo on:
NOVEMBER 19, 2021.
The original indication was for children:
5 YEARS AND OLDER
with achondroplasia and:
OPEN EPIPHYSES.
By 2023, the U.S. label had been expanded to:
PEDIATRIC PATIENTS WITH ACHONDROPLASIA WITH OPEN EPIPHYSES.
That matters because:
OPEN GROWTH PLATES ARE REQUIRED.
Once growth plates close:
increasing growth-plate signaling cannot:
REOPEN THEM.
Again:
TARGET-TISSUE CAPACITY MATTERS.
THE OPEN-GROWTH-PLATE PRINCIPLE
CNP analog - NPR-B signaling
But:
growth plate open?
YES - potential:
LINEAR GROWTH 1
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NO - no functional longitudinal growth substrate
Again:

A SIGNAL CANNOT ACT THROUGH A STRUCTURE THAT IS NO LONGER AVAILABLE.

NATIVE CNP VS VOSORITIDE

This distinction is very important.

NATIVE CNP

Short-lived endogenous peptide.
Strong local physiology.
Rapid degradation.

VOSORITIDE

Engineered CNP analog.

Designed for:

LONGER PRACTICAL EXPOSURE.
Retains:
NPR-B ACTIVATION.
So:
CNP PHYSIOLOGY
and:
VOSORITIDE PHARMACOLOGY

are related but not identical.

Again:

PARENT-PEPTIDE BIOLOGY = ANALOG PHARMACOLOGY.

WHY NATIVE CNP IS DIFFICULT AS A DRUG

Native CNP has a:

VERY SHORT BIOLOGICAL HALF-LIFE.

It is rapidly degraded in part by:

NEPRILYSIN.
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It is also cleared through:

CNP

NPR-C.

That makes direct therapeutic use difficult.

Again:

GOOD BIOLOGY DOES NOT GUARANTEE GOOD PHARMACOKINETICS.

THE DEGRADATION MODEL

CNP released - NPR-B signaling
But also:
Neprilysin - degradation
and:
NPR-C
* clearance
Therefore:
native exposure is:
BRIEF.

That makes CNP ideal for:

LOCAL PARACRINE CONTROL

but difficult for:

SYSTEMIC CHRONIC THERAPY.

WHY SHORT HALF-LIFE MAY BE PHYSIOLOGICALLY USEFUL

This is worth emphasizing.

The body may want CNP to act:

LOCALLY

and:

BRIEFLY.

If endothelial cells release CNP:
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the goal may be to regulate:

THAT LOCAL VASCULAR BED.

Rapid degradation prevents:

WIDESPREAD SYSTEMIC SIGNALING.

So:

SHORT HALF-LIFE IS NOT NECESSARILY A BIOLOGICAL FLAW.

It may be:

PART OF THE DESIGN.

Drug developers then intentionally alter that design when they need:

THERAPEUTIC SYSTEMIC EXPOSURE.

CNP AND BLOOD PRESSURE - WHY VOSORITIDE CAN
LOWER BP

Because CNP-related signaling has:

VASODILATORY EFFECTS,

a pharmacologic CNP analog can potentially cause:

TRANSIENT HYPOTENSION.

The Voxzogo label specifically warns about transient decreases in blood pressure and advises adequate food and fluid
intake before administration.

This is a perfect mechanism-based adverse effect.

The drug is being used for:

GROWTH-PLATE SIGNALING.

But its parent biology also affects:

THE VASCULATURE.

Again:

A PEPTIDE DOES NOT FORGET ITS OTHER PHYSIOLOGY JUST BECAUSE WE ARE TARGETING ONE
INDICATION.
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THE MULTI-TISSUE PROBLEM

CNP analog - desired:

GROWTH PLATE

But receptor system also exists in:

VASCULAR TISSUE.

Therefore:
¢ desired skeletal effect
e potential vascular effect

This is one of the central challenges of peptide pharmacology:

TARGET THE RIGHT TISSUE WITHOUT IGNORING THE REST OF THE RECEPTOR MAP.

CNP AND GENETIC SHORT-STATURE SYNDROMES

The CNP / NPR-B pathway has broad relevance beyond achondroplasia.

Loss-of-function variants in:

NPR2

can impair:

LONGITUDINAL BONE GROWTH.

Gain-of-function signaling can cause:

OVERGROWTH PHENOTYPES.

This provides human genetic confirmation that:

CNP-NPR-B SIGNALING DIRECTLY REGULATES HEIGHT.

Again:

not association.

CAUSAL HUMAN BIOLOGY.

THE GENETIC VALIDATION MODEL

NPR-B function ! - cGMP signaling { - growth-plate activity ! - short stature

Versus:
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NPR-B signaling 1 - growth-plate activity - overgrowth tendency
This makes the pathway one of the most strongly validated:
SKELETAL PEPTIDE SYSTEMS.
CNP is also expressed in:
THE CENTRAL NERVOUS SYSTEM.
Its original discovery occurred in:
BRAIN TISSUE.
Potential CNS roles include:
* neuronal signaling
e neurovascular physiology
e pituitary-related functions
But compared with:
VASCULAR + SKELETAL
biology, these applications are:
LESS TRANSLATIONALLY MATURE.
Again:
TISSUE EXPRESSION = CLINICAL INDICATION.
CNP also has an intriguing reproductive role.
Within the ovarian follicle:
CNP can help maintain:
OOCYTE MEIOTIC ARREST
before the LH surge.
Then ovulatory signaling changes this system.
This means CNP participates in:
THE TIMING OF OOCYTE MATURATION.
Again:
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another example of the same peptide performing:
A VERY DIFFERENT JOB IN A DIFFERENT TISSUE.
Unlike ANP and BNP:
CNP has relatively limited classical:
NATRIURETIC / DIURETIC POWER
at physiological circulating concentrations.
This is an important distinction.
The name:
“NATRIURETIC PEPTIDE"”
can mislead.
CNP belongs structurally to the family.
But its physiological emphasis is more:
LOCAL VASCULAR + GROWTH SIGNALING
than:
SYSTEMIC SODIUM EXCRETION.
Again:
FAMILY NAME # DOMINANT FUNCTION.
Cardiac fibroblasts express:
NPR-B.
CNP signaling can potentially suppress:
« fibroblast proliferation
e collagen production
* profibrotic signaling
This makes CNP particularly interesting in:
HFpEF, HYPERTENSIVE HEART DISEASE, AND POST-INJURY REMODELING.
Why?
Because these diseases often involve:
STIFFNESS + FIBROSIS
more than simple systolic weakness.
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* HFpEF - A POTENTIAL CNP NICHE
HFpEF often includes:

* endothelial dysfunction  inflammation

e myocardial fibrosis e vascular stiffness

* impaired relaxation
CNP biology intersects with:

ALL FOUR.
That makes the pathway mechanistically interesting.
But:
direct therapeutic validation remains:
EARLIER.
Again:
MECHANISTIC MATCH = ESTABLISHED HFpEF THERAPY.
PERIPHERAL ARTERY DISEASE
CNP's angiogenic and vascular-remodeling biology creates interest in:
PERIPHERAL ISCHEMIA.
If limb perfusion is reduced:
local angiogenesis and remodeling could potentially help restore:
BLOOD SUPPLY.
Experimental work supports a role for endothelial CNP in ischemia-driven neovascularization.
But:
CNP IS NOT CURRENTLY AN ESTABLISHED PAD THERAPY.
RESTENOSIS
After angioplasty or stenting:
vascular smooth muscle can I .
proliferate. - neointima forms. - restenosis may occur.
Because CNP inhibits:
SMOOTH-MUSCLE PROLIFERATION,
local CNP signaling has been studied as a potential:
ANTI-RESTENOSIS STRATEGY.

Again:
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this is a logical translation of:
LOCAL VASCULAR BIOLOGY.
The endothelial CNP knockout study showing aneurysm susceptibility is particularly interesting.
It suggests CNP may help preserve:
VESSEL-WALL INTEGRITY.
That is much deeper than:
VASODILATION.

A healthy vessel must balance:

* tone * inflammation

» extracellular matrix * smooth-muscle phenotype

» endothelial function
CNP may help coordinate:

THAT STRUCTURAL HOMEOSTASIS.
TESLEWD (UeEn cne . werB/GCB comp
and:
NPR-C
local vascular signaling / clearance - VASCULATURE
VASORELAXATION
ENDOTHELIAL HOMEOSTASIS
SMOOTH-MUSCLE PROLIFERATION !
FIBROSIS !
ANGIOGENESIS / REMODELING
and:
GROWTH PLATE
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CHONDROCYTE PROLIFERATION 1
ENDOCHONDRAL OSSIFICATION 1 - Potential:
VASCULAR HOMEOSTASIS + LONGITUDINAL BONE GROWTH
The core concept is:
CNP IS A LOCAL cGMP-REGULATING PEPTIDE THAT HELPS PRESERVE VASCULAR STRUCTURE AND CONTROLS
GROWTH-PLATE DEVELOPMENT.
WHAT THIS MECHANISM MAY SUGGEST
CNP biology deserves major interest in:
» endothelial dysfunction * hypertension
e vascular remodeling » atherosclerosis
* restenosis * angiogenesis
* peripheral ischemia * cardiac fibrosis
* myocardial remodeling e HFpEF
e achondroplasia e genetic short stature
» growth-plate disorders * reproductive follicular biology
Its strongest established therapeutic translation is currently:
ACHONDROPLASIA THROUGH CNP-ANALOG PHARMACOLOGY.
WHAT THIS MECHANISM DOES NOT PROVE
CNP biology does not prove that:
e CNP is simply another ANP e CNP is primarily a systemic diuretic
» every hypertensive patient has low CNP * more CNP always improves vascular health
* every angiogenic effect is beneficial » every short child has inadequate CNP signaling
* native CNP and vosoritide are interchangeable e growth stimulation works after growth-plate closure
* vasodilatory effects are irrelevant during skeletal * endothelial CNP biology proves benefit in every
treatment cardiovascular disease
a strong animal vascular phenotype equals established human vascular therapy
Again:
SAME PATHWAY. DIFFERENT TISSUE. DIFFERENT EVIDENCE CLASS.
THE EVIDENCE, POTENTIAL APPLICATIONS, AND
ENDOGENOUS CNP PHYSIOLOGY
STRONG
CNP is well established as a local:
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¢ endothelial
e vascular
* skeletal

signaling peptide.
RECEPTOR BIOLOGY

VERY STRONG
CNP activates:

CNP

NPR-B / GC-B

to increase:
cGMP.

NPR-C also contributes important vascular signaling and clearance functions.

VASCULAR HOMEOSTASIS

STRONG PRECLINICAL / MECHANISTIC EVIDENCE

Endothelial CNP supports:
 vasorelaxation

» endothelial function

e vascular integrity

anti-inflammatory / anti-proliferative effects.

ANGIOGENESIS / REMODELING

STRONG PRECLINICAL EVIDENCE

Endothelial CNP is involved in:

ISCHEMIA-RELATED ANGIOGENESIS + VASCULAR REMODELING.

SKELETAL GROWTH BIOLOGY

VERY STRONG
CNP / NPR-B signaling is a major regulator of:

ENDOCHONDRAL BONE GROWTH.

Human genetics reinforce:

CAUSAL PATHWAY IMPORTANCE.
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ACHONDROPLASIA THERAPEUTIC EVIDENCE

CNP

STRONG HUMAN CLINICAL TRANSLATION

The CNP analog:

VOSORITIDE

is FDA approved for pediatric achondroplasia with open epiphyses.

This is:

DIRECT CLINICAL VALIDATION OF THE CNP PATHWAY.
¢ Research
ACHONDROPLASIA

This is the clearest translational success.

The mechanism is unusually precise:

FGFR3 SIGNAL TOO STRONG

e growth plate suppressed

CNP analog - NPR-B / cGMP . counter-regulatory

That is:

signaling -

growth velocity 1

PATHWAY OPPOSITION.

Not:

NON-SPECIFIC GROWTH PROMOTION.

WHY THIS MATTERS

Vosoritide demonstrates a major PPI principle:

A peptide pathway may be therapeutically useful not because:

THE PATIENT IS “DEFICIENT” IN THE PEPTIDE.

Instead:

the pathway may oppose:

AN ABNORMALLY DOMINANT SIGNALING SYSTEM.

That distinction is crucial.

Achondroplasia is not simply:

LOW CNP.
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Itis:

CNP

EXCESSIVE FGFR3 SIGNALING.

CNP biology provides:

A COUNTERBALANCING PATHWAY.

GENETIC SHORT STATURE
NPR2 variants demonstrate that:

CNP RECEPTOR FUNCTION ITSELF

can influence human height.

That creates interest in CNP-related therapy for:
* selected genetic growth disorders

* idiopathic short stature research

But:

the efficacy seen in achondroplasia should not automatically be:

COPIED TO EVERY SHORT-STATURE CONDITION.

Again:

MECHANISM MUST MATCH.

ENDOTHELIAL DYSFUNCTION

This may be the largest future cardiovascular opportunity.

Endothelial dysfunction contributes to:
* hypertension » atherosclerosis
* diabetes * vascular aging

e heart failure

CNP signaling may help maintain:

ENDOTHELIAL RESILIENCE.

But the question is:

CAN A SYSTEMIC DRUG SELECTIVELY ENHANCE LOCAL CNP BIOLOGY WITHOUT UNWANTED
HYPOTENSION OR OFF-TARGET EFFECTS?

That remains a major translational problem.

HYPERTENSION
Experimental loss of endothelial CNP produces:

HIGHER BLOOD PRESSURE.

That supports a causal vascular role.
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But human hypertension is heterogeneous.
Potential dominant drivers include:
RAAS

* renal sodium retention * sympathetic activity

* arterial stiffness * aldosterone

* metabolic disease
So:

HYPERTENSION = CNP DEFICIENCY.

ATHEROSCLEROSIS
CNP has an attractive anti-atherogenic profile because it can affect:

e endothelial function * leukocyte recruitment

* platelet reactivity * smooth-muscle proliferation
But human outcome data are much less mature.
Again:

MULTI-NODE MECHANISM = CLINICALLY PROVEN PLAQUE REGRESSION.
RESTENOSIS
This may be one of the most logically targeted vascular applications.
The pathology is:
LOCAL SMOOTH-MUSCLE OVERGROWTH AFTER VASCULAR INJURY.
CNP is:
LOCAL ANTI-PROLIFERATIVE ENDOTHELIAL SIGNALING.
That is an excellent:
MECHANISM-PATTERN MATCH.
But translation remains:
DEVELOPING.
ISCHEMIC VASCULAR DISEASE

CNP-dependent angiogenesis creates interest in:
e peripheral arterial disease
* myocardial ischemia
e post-injury reperfusion
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But angiogenesis must be:

CONTROLLED.

Again:

NEW VESSELS ARE ONLY USEFUL IF THEY ARE FUNCTIONAL, APPROPRIATELY PLACED, AND NOT
SUPPORTING ABNORMAL TISSUE.

CARDIAC FIBROSIS

CNP's anti-fibrotic biology may ultimately be especially relevant in:

STIFF-HEART PHENOTYPES.

For example:

HFpEF - fibrosis + microvascular dysfunction + inflammation

CNP - potential:

ENDOTHELIAL + ANTI-FIBROTIC SUPPORT

This is:

MECHANISTICALLY COMPELLING.

Human therapeutic evidence:

NOT YET MATURE.

VASORIN? NO - RECEPTOR CONTEXT IS THE ISSUE

One common mistake in vascular peptide biology is to assume:

ONE PEPTIDE = ONE RECEPTOR = ONE EFFECT.

CNP disproves that.

It can signal via:

NPR-B
and:
NPR-C.
It may interact functionally with:
NO

e prostacyclin

e other endothelial factors
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So:

THE VESSEL WALL INTERPRETS A SIGNAL NETWORK.

Again:

ISOLATED PATHWAY THINKING IS NOT ENOUGH.

WHAT WE KNOW

CNP is an endogenous natriuretic peptide encoded by NPPC.

Major active forms include CNP-53 and CNP-22.

CNP-22 is a 22-amino-acid peptide widely discussed as a major mature bioactive form.

CNP is structurally related to ANP and BNP but has a substantially different physiological emphasis.
It functions primarily as a local paracrine / autocrine peptide rather than a classic systemic volume hormone.
The vascular endothelium is an important source of CNP.

Its principal guanylyl-cyclase receptor is NPR-B / GC-B.

NPR-B activation increases intracellular cGMP.

CNP also interacts with NPR-C.

NPR-C is not merely a clearance receptor; it can mediate vasoprotective signaling.

Endothelial CNP contributes to vascular relaxation and blood-pressure regulation.

Experimental endothelial CNP deficiency causes endothelial dysfunction, hypertension, atherogenic changes, and
aneurysm susceptibility.

CNP can act as an endothelium-derived hyperpolarizing mediator in selected vascular beds.

It complements rather than simply duplicates nitric-oxide signaling.

CNP also inhibits vascular smooth-muscle proliferation and can influence platelet and leukocyte behavior.

These actions help explain its broader vasoprotective identity.

Endothelial CNP contributes to angiogenesis and vascular remodeling following ischemia and vascular injury.

CNP also participates in myocardial remodeling and anti-fibrotic cardiovascular signaling.

Its other major physiological identity is skeletal growth.

CNP / NPR-B / cGMP signaling is essential to growth-plate chondrocyte biology and endochondral ossification.

This pathway became directly therapeutic through development of the CNP analog vosoritide.

Vosoritide was initially FDA approved in 2021 for children five years and older with achondroplasia and open epiphyses.

The U.S. indication was expanded in 2023 to pediatric patients with achondroplasia who have open epiphyses, removing
the original five-year age floor.

Vosoritide is therefore one of the clearest examples of a peptide pathway moving from developmental physiology to an
approved mechanism-based therapy.

The treatment works because CNP signaling through NPR-B counteracts important downstream consequences of
excessive FGFR3 activity in achondroplasia.

This does not mean achondroplasia is simply a CNP-deficiency state.

It means CNP signaling provides a biologically useful counter-regulatory pathway.

Native CNP is short lived because of rapid degradation and clearance, including neprilysin and NPR-C-related handling.
That makes native CNP well suited to local paracrine physiology but difficult to use directly as a chronic systemic drug.

Engineering a longer-lasting analog changes pharmacokinetics and therefore changes the therapeutic possibilities.
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WHAT WE THINK MAY BE HAPPENING

CNP may be best understood as:

THE LOCAL TISSUE MAINTENANCE MEMBER OF THE NATRIURETIC PEPTIDE FAMILY.

ANP says:

“THERE IS TOO MUCH VOLUME.”

BNP says:

“THE VENTRICLE IS UNDER TOO MUCH STRESS.”

CNP says something different:

“KEEP THIS TISSUE FUNCTIONING CORRECTLY.”

support remodeling

In the vessel wall: _, maintain relaxation. _ limit unnecessary - - control_ —s when blood flow is
proliferation. inflammation. N
inadequate.
In the myocardium: - limit maladaptive fibrosis and remodeling.

allow chondrocytes to

And in the growth plate: _ proliferate

allow cartilage to expand. _, allow long bones to grow.

That sounds like very different biology.

But the common theme may be:

CONTROLLED TISSUE GROWTH + STRUCTURAL HOMEOSTASIS.

The vascular wall needs enough growth to:

REPAIR AND REMODEL

but not enough to:

OCCLUDE THE VESSEL.

The growth plate needs enough proliferation to:

ELONGATE BONE

but under tightly regulated signaling.

So CNP may be functioning as:

A LOCAL GROWTH-AND-REMODELING GOVERNOR.

That is a much deeper identity than:

“THE THIRD NATRIURETIC PEPTIDE.”
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WHAT REMAINS CONTEXT-DEPENDENT

Important questions include:

Which tissues predominantly produce CNP-22 versus CNP-537?

How much circulating CNP reflects local endothelial activity?

What determines NPR-B versus NPR-C signaling dominance?

Which NPR-C pathways are most relevant to human vascular homeostasis?
How strongly does endothelial CNP compensate when NO signaling fails?
Does vascular CNP decline with aging?

How does diabetes alter CNP signaling?

Does obesity alter endothelial CNP biology?

Can CNP dysfunction be quantified clinically?

Which hypertension phenotypes involve impaired CNP signaling?

Can NPR-C agonism become a useful antihypertensive strategy?

Can local CNP delivery prevent restenosis?

Can CNP enhance ischemic angiogenesis safely?

How does CNP affect plaque stability?

Can vascular benefits be separated from systemic hypotension?

How important is CNP in human cardiac fibrosis?

Could NPR-B agonism become useful in HFpEF?

Can cardiac and skeletal effects be separated pharmacologically?

Which NPR2 genetic variants predict responsiveness to CNP analogs?

Can CNP analogs benefit short-stature disorders beyond achondroplasia?
Which skeletal disorders have true mechanistic fit?

How much final adult height is altered by earlier treatment?

What is the optimal therapeutic window while growth plates remain open?
Can longer-acting CNP analogs improve adherence without increasing vascular adverse effects?
How much hypotension is intrinsic to desired receptor activation?

Can tissue-targeted NPR-B agonists improve therapeutic selectivity?

How does CNP regulate oocyte meiotic arrest in humans?

Can ovarian CNP signaling become therapeutically useful in fertility medicine?
Which CNP effects require local paracrine concentrations that systemic therapy cannot reproduce?
Again:

these questions define the transition from:

CNP

LOCAL ENDOTHELIAL PEPTIDE

to:

PRECISION NPR-B / NPR-C PHARMACOLOGY.
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DO NOT BEGIN WITH CNP
Begin with:
WHICH CNP-DEPENDENT TISSUE FUNCTION IS ACTUALLY ABNORMAL?
Then:
PHYSIOLOGY
PATTERN - MECHANISM - EVIDENCE - RISK —3 MONITORING _, DECISION

PHYSIOLOGY
Healthy CNP biology requires:

* local peptide production e intact NPR-B / NPR-C signaling

* ¢cGMP production * responsive vascular or skeletal tissue

e appropriate degradation e correct developmental stage
Its dominant physiology depends strongly on:

WHERE THE PEPTIDE IS ACTING.
PATTERN
What is actually present?
endothelial dysfunction?
hypertension?
vascular remodeling?
ischemia?
fibrosis?
achondroplasia?
growth-plate disorder?
genetic NPR2 abnormality?
short stature?
Again:
“POOR CIRCULATION"” IS NOT A CNP DIAGNOSIS.
And:
“SHORT STATURE” IS NOT A CNP DIAGNOSIS.

MECHANISM
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Does CNP signaling match:

CNP

THE BOTTLENECK?

If achondroplasia is present:

FGFR3 OVERACTIVITY

provides a highly coherent mechanistic target.

If a child has short stature because of:

GROWTH-HORMONE DEFICIENCY,

that is a different pathway.

If vascular dysfunction is caused by:

FIXED CALCIFIED STENOSIS,

more endothelial signaling cannot physically remove:

THE STRUCTURAL OBSTRUCTION.

Again:

SIGNAL MUST MATCH THE FAILED SYSTEM.

EVIDENCE

Ask:

WHAT APPLICATION ARE WE DISCUSSING?

Growth-plate biology?

VERY STRONG.
Achondroplasia?

STRONG HUMAN CLINICAL EVIDENCE + FDA-APPROVED CNP ANALOG.

Endothelial homeostasis?

STRONG MECHANISTIC / PRECLINICAL EVIDENCE.

Angiogenesis?

STRONG PRECLINICAL EVIDENCE.

Routine cardiovascular peptide therapy?

NOT YET ESTABLISHED.
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Again:

SAME PEPTIDE. DIFFERENT EVIDENCE CLASS.

RISK

Potential considerations depend strongly on:

THE APPLICATION.

CNP-ANALOG SKELETAL THERAPY

Potential:
* transient blood-pressure reduction e dizziness
* injection-related issues e growth-response variability

The current Voxzogo label specifically notes the possibility of transient hypotension and recommends adequate food and
hydration prior to dosing.

VASCULAR APPLICATIONS

Potential theoretical issues include:

» excessive vasodilation * hypotension
 inappropriate angiogenesis * unwanted tissue remodeling
» systemic effects from a normally local signaling
system
Again:

LOCAL PHYSIOLOGY DOES NOT ALWAYS TRANSLATE CLEANLY INTO SYSTEMIC PHARMACOLOGY.

MONITORING

Monitoring should follow:

THE TARGET TISSUE.

ACHONDROPLASIA / GROWTH

* standing height » growth velocity
e growth-plate status * body proportions
* blood pressure * hydration / tolerability

VASCULAR RESEARCH

* blood pressure * endothelial function
* perfusion * vascular remodeling
* ischemic symptoms * hemodynamics
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CARDIAC / FIBROTIC APPLICATIONS
 ventricular structure * diastolic function
« fibrosis markers / imaging where appropriate  functional capacity
Again:
MONITOR THE FUNCTION THE CNP SIGNAL IS SUPPOSED TO CHANGE.
THE PRAXIS 5
MECHANISM
CNP's dominant canonical pathway is:
CNP - NPR-B / GC-B - cGMP.
In vascular tissue:
NPR-C SIGNALING ALSO MATTERS.
Its two strongest biological identities are:
VASCULAR HOMEOSTASIS
and:
ENDOCHONDRAL BONE GROWTH.
EVIDENCE
Endogenous biology:
STRONG.
NPR-B receptor biology:
VERY STRONG.
Growth-plate physiology:
VERY STRONG.
Achondroplasia therapeutic translation:
VERY STRONG.
Endothelial / angiogenic biology:
STRONG PRECLINICALLY.
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Cardiovascular therapeutic translation:

PROMISING BUT EARLIER.

RISK

The major conceptual mistake is:

ASSUMING CNP IS SIMPLY A SMALLER VERSION OF ANP OR BNP.

It is not.

CNP is more:

LOCAL + PARACRINE + STRUCTURAL.

Again:
SAME PEPTIDE FAMILY = SAME PHYSIOLOGY.
MONITORING
Monitor:
THE TARGET TISSUE.
If skeletal:

did growth velocity improve?

If vascular:

did endothelial or perfusion physiology improve?
If cardiac remodeling:

did structure or function change?

Again:

BIOLOGICAL EFFECT SHOULD BE MEASURABLE AT THE TISSUE WHERE THE MECHANISM EXISTS.

PATIENT CONTEXT

A child with:

ACHONDROPLASIA + OPEN GROWTH PLATES

is not identical to:

an adult with:

CLOSED EPIPHYSES.
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A patient with:
ENDOTHELIAL DYSFUNCTION

is not identical to:
someone with:

FIXED STRUCTURAL ARTERIAL OBSTRUCTION.
A patient with:

PATHOLOGICAL FIBROSIS
is not identical to:
someone who needs:
NORMAL WOUND REPAIR.
Same peptide.
Different:
TISSUE CONTEXT.

1. WHICH CNP FUNCTION ARE WE TARGETING?
vascular?
skeletal?
cardiac remodeling?
angiogenesis?
reproductive?

2. WHICH RECEPTOR MATTERS MOST?

NPR-B?
NPR-C?
This matters.

3. WHAT IS THE ACTUAL FAILED MECHANISM?
FGFR3 overactivity?
endothelial dysfunction?
pathological smooth-muscle proliferation?
fibrosis?
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CNP

4. 1S THE TARGET TISSUE STILL CAPABLE OF RESPONDING?

For growth:

ARE THE EPIPHYSES OPEN?

5. ARE WE DISCUSSING NATIVE CNP OR AN ENGINEERED ANALOG?

Native CNP and vosoritide are:

NOT PHARMACOLOGICALLY IDENTICAL.

6. WHAT WILL WE MONITOR?

growth velocity?
BP?
endothelial function?

vascular remodeling?

fibrosis?
7. WHAT WOULD DEFINE SUCCESS?
Not:
“CNP SIGNALING INCREASED.”
But:

THE SPECIFIC TISSUE DEFECT IMPROVED - GROWTH-PLATE FUNCTION, VASCULAR HOMEOSTASIS, REMODELING, OR

FIBROTIC BEHAVIOR MOVED IN THE DESIRED DIRECTION WITHOUT AN UNACCEPTABLE VASCULAR OR DEVELOPMENTAL

TRADEOFF.
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KEY TAKEAWAYS

CNP is an endogenous natriuretic peptide encoded by NPPC.

Major biologically active forms include CNP-53 and CNP-22.

CNP-22 is a 22-amino-acid mature form strongly associated with vascular physiology.

Although CNP belongs to the same peptide family as ANP and BNP, its dominant physiological identity is different.
ANP and BNP function strongly as endocrine cardiac volume- and wall-stress signals.

CNP functions much more strongly as a local paracrine / autocrine tissue regulator.

The vascular endothelium is an important source of CNP.

CNP contributes to vascular relaxation, local blood-flow control, anti-proliferative signaling, and vascular homeostasis.
Its principal guanylyl-cyclase receptor is NPR-B / GC-B.

CNP activation of NPR-B increases intracellular cGMP.

CNP also acts through NPR-C-related vascular pathways.

NPR-C should not be understood solely as a clearance receptor.

Experimental endothelial CNP loss causes vascular dysfunction, hypertension, atherosclerotic changes, and aneurysm
susceptibility.

That supports a causal role for CNP in maintaining vascular health.

CNP can function as an endothelium-derived hyperpolarizing mediator in selected vascular beds.

It therefore complements nitric oxide rather than simply duplicating it.

CNP can suppress vascular smooth-muscle proliferation and alter platelet and leukocyte behavior.

This gives it a broader anti-remodeling and vasoprotective identity.

Endothelial CNP also participates in ischemia-related angiogenesis and vascular remodeling.

That makes CNP relevant to tissue perfusion and vascular repair, although therapeutic translation remains incomplete.
CNP's second major identity is skeletal growth.

CNP / NPR-B / cGMP signaling promotes growth-plate chondrocyte proliferation and endochondral ossification.

This pathway became an approved therapeutic strategy in achondroplasia.

Vosoritide is a CNP analog designed to activate NPR-B signaling more durably than native CNP.

The FDA first approved Voxzogo in 2021 for children five years and older with achondroplasia and open epiphyses.
The U.S. indication was broadened in 2023 to pediatric patients with achondroplasia who have open epiphyses.
This is one of the clearest examples of peptide biology being translated into pathway-specific therapy.

Vosoritide does not work because achondroplasia is simply a CNP-deficiency state.

It works because CNP / NPR-B signaling can counteract important downstream effects of excessive FGFR3 signaling.
That is an important mechanistic distinction.

Growth-plate status matters.

Once epiphyses close, the tissue substrate for longitudinal growth is no longer present.

Again: signal requires target-tissue capacity.

Native CNP is rapidly cleared and degraded, including by NPR-C and neprilysin.

Its short half-life may actually help preserve its normal local paracrine identity.

Engineering a longer-lasting analog intentionally changes that pharmacokinetic behavior.

That is why native CNP biology and CNP-analog pharmacology should not be treated as identical.

The same CNP pathway used to stimulate skeletal growth also affects vascular tone.

This helps explain why transient reductions in blood pressure can occur with vosoritide.
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* The best question is not “what does CNP do?”

The better question is “which tissue is receiving the CNP signal, which receptor is dominant there, what pathological

CNP

pathway is being counterbalanced, is the target tissue still capable of responding, and can we produce enough signaling

to restore function without losing the local selectivity that makes endogenous CNP biology so effective?”
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THE BOTTOM LINE

CNP may be one of the best peptides in this entire section for showing why:

PEPTIDE FAMILY DOES NOT EQUAL PEPTIDE FUNCTION.

ANP.
BNP.

CNP.
They all belong to:

THE NATRIURETIC PEPTIDE FAMILY.

But they tell very different stories.

ANP
says:
“THE CIRCULATION IS TOO FULL.”
BNP
says:
“THE VENTRICLE IS UNDER TOO MUCH STRESS.”
And:
CNP
largely says:
“MAINTAIN THE LOCAL TISSUE CORRECTLY.”
limit excessive T R remodel vessels
In the vessel wall: _, keep tone regulated. _, smooth-muscle infl ti P when tissue
growth. inflammation. becomes ischemic.
In the heart: - limit maladaptive fibrosis and remodeling.

allow cartilage cells to proliferate and

And in the growth plate: mature.

allow long bones to lengthen.

At first these roles look unrelated.

But there is a common thread:

CONTROLLED GROWTH + CONTROLLED REMODELING.
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CNP helps determine:

WHEN CELLS SHOULD GROW.

WHEN THEY SHOULD RELAX.

WHEN THEY SHOULD STOP PROLIFERATING.

WHEN TISSUE SHOULD REMODEL.

And that makes its therapeutic translation in achondroplasia especially elegant.

The pathology is:

TOO MUCH FGFR3 BRAKING.

So instead of simply giving:

MORE GENERAL GROWTH SIGNAL,

medicine activates:

A SPECIFIC COUNTER-REGULATORY PATHWAY.

MORE
CNP analog. - NPR-B. - cGMP. - Growth plate. - LONGITUDINAL
GROWTH.
That is mechanism-based medicine.

But CNP also reminds us that:

DRUG ENGINEERING CHANGES BIOLOGY.

Native CNP is:

LOCAL + SHORT-LIVED.

Vosoritide is engineered to provide:

MORE DURABLE SYSTEMIC EXPOSURE.

That creates the therapeutic opportunity.

And also:

THE VASCULAR TRADEOFF.

So the Praxis question becomes:

“WHICH CNP-dependent tissue function is actually impaired, is the dominant receptor NPR-B or NPR-C, is the problem
excessive growth inhibition, endothelial dysfunction, pathological remodeling, fibrosis, or inadequate angiogenesis, is
the target tissue still capable of responding, and can we reproduce the useful part of CNP biology without turning a
normally local signal into an unwanted systemic effect?”
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That is the difference between:
CALLING CNP THE THIRD NATRIURETIC PEPTIDE
and:
UNDERSTANDING LOCAL cGMP-DEPENDENT TISSUE REGULATION.
IDENTIFY LOCALIZE VERIFY
CNP is local tissue regulation, not NPR-B / NPR-C effects depend on Match evidence, monitoring, and risk
merely natriuresis tissue and growth-plate capacity to the exact application

STOP MEMORIZING PEPTIDES. START UNDERSTANDING THE SYSTEM.

Praxis Peptide Institute provides educational information and is not a substitute for individualized medical diagnosis or treatment. CNP is an endogenous
natriuretic peptide with major local roles in endothelial signaling, vascular tone, vascular remodeling, angiogenesis, fibrosis regulation, and endochondral bone
growth. Its effects depend on tissue context, NPR-B versus NPR-C signaling, cGMP activity, peptide processing and degradation, developmental stage,
growth-plate status, and whether native CNP or an engineered analog is being considered. Vosoritide provides direct clinical validation of CNP-pathway
pharmacology in pediatric achondroplasia with open epiphyses, while cardiovascular applications remain at earlier stages of therapeutic translation.
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