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Forward-Looking Statements

This presentation contains forward‐looking statements that are based on the beliefs and assumptions and on information currently available to CAMP4’s 

management. All statements other than statements of historical fact contained in this presentation are forward-looking statements. Forward‐looking statements 

include information concerning the initiation, timing, progress and results of preclinical and clinical trials of CAMP4’s product candidates, the timing or likelihood of 

regulatory filings and approvals for any of its product candidates, and estimates regarding CAMP4’s expenses, future revenues, and future capital requirements. In 

some cases, you can identify forward-looking statements because they contain words such as “may,” “might,” “will,” “would,” “shall,” “should,” “expects,” “plans,” 

“anticipates,” “could,” “intends,” “target,” “projects,” “contemplates,” “believes,” “estimates,” “looks,” “seeks,” “predicts,” “potential,” “ongoing,” or “continue” or the 

negative of these words or other similar terms or expressions that concern our expectations, strategy, plans or intentions, although not all forward-looking statements 

are accompanied by such words. Forward-looking statements involve known and unknown risks, uncertainties and other factors that may cause CAMP4’s actual 

results, performance or achievements to be materially different from any future results, performance or achievements expressed or implied by the forward-looking 

statements. This information was factually accurate on the date it was published. CAMP4 assumes no duty to update the information to reflect subsequent 

developments, except as required by law. 

The safety and efficacy of CAMP4’s product candidates and/or uses under investigation have not been established. There is no guarantee that any of our product 

candidates will receive regulatory authority approval or become commercially available in any country for the uses being investigated or that any such product 

candidate will achieve a particular revenue level. In particular, CAMP4’s expectations could be affected by, among other things, uncertainties involved in the 

development of new therapeutic products; unexpected clinical trial results or unexpected new clinical data; unexpected regulatory actions or delays or government 

regulation generally; CAMP4’s ability to obtain or maintain patent or other proprietary intellectual property protection; competition in general; CAMP4’s ability to 

establish and maintain collaborations, strategic relationships and supply arrangements, or to realize the intended benefits from such relationships or arrangements; 

whether CAMP4’s cash resources will be sufficient to fund its foreseeable and unforeseeable operating expenses and capital expenditure requirements; CAMP4’s 

ability to raise additional funding on favorable terms, or at all; the rate and degree of market acceptance and clinical utility of CAMP4’s product candidates; the ability 

and willingness of our third-party collaborators to continue research, development and manufacturing activities relating to our product candidates; the accuracy of our 

data analyses or estimates for the potential and market for our products; and government, industry, and general public pricing and other political pressures. The actual 

results may vary from the anticipated results and the variations may be material. Other factors that may cause the Company’s actual results to differ from current 

expectations are discussed in the Company’s filings with the SEC, including the sections titled “Risk factors,” “Management’s discussion and analysis of financial 

condition and results of operations” and “Special note regarding forward-looking statements” in the Company’s most recent Annual Report on Form 10-K for the year 

ended December 31, 2024 and our quarterly reports on Form 10-Q. You are cautioned not to place undue reliance on these forward-looking statements, which speak 

only as of the date this presentation is given. Except as required by law, CAMP4 undertakes no obligation to publicly update any forward-looking statements, whether 

as a result of new information, future events or otherwise.
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regRNAs play a central role in the regulation of every gene’s expression
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• All actively transcribed genes also 

express regulatory RNAs

• regRNAs bind to and “tether” 

transcription factors to site of 

transcription to create high local 

concentration, or kinetic trap 

• Activity proximal to their own synthesis 

ensures specific regulation of gene 

expression

• Expression is regulated within a 

physiological range

Source: Sharp et al. (2022) RNA 28: 52-57; Henninger et al. (2021) Cell 184:207-225; Sartorelli & Lauberth (2020) Nat. Struct. Mol. Biol. 27: 521-8; Oksuz et al. (2023) Molecular Cell 83: 2449-63.
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Increased mRNA expression

Addresses root cause of 

haploinsufficient or partial                  

loss-of-function diseases by 

returning targeted protein 

levels to within a healthy range

 

ASOs disrupt the interactions between 

repressors and regRNAs enabling 

increases in gene expression
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Source: Sharp et al. (2022) RNA 28: 52-57; Henninger et al. (2021) Cell 184:207-225; Sartorelli & Lauberth (2020) Nat. Struct. Mol. Biol. 27: 521-8; Oksuz et al. (2023) Molecular Cell 83: 2449-63.



Urea Cycle Disorders (UCDs) are a set of life-threatening inherited metabolic 
diseases characterized by the accumulation of toxic ammonia
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OTC

ASS1

ASL

ARG1

CPS1
Dysfunctional

Urea Cycle

NAGS^

OTC mutated

retaining only partial activity

UREA

AMMONIA

Mutation in one of several urea cycle enzymes or 

transporters causes suboptimal ureagenesis 

(conversion of ammonia to urea) 
• Ammonia accumulates to dangerous levels without warning, posing a constant risk of 

life-threatening hyperammonemic crises and irreversible brain damage

• Collectively, we believe there are ~4,300 diagnosed symptomatic patients in the US; 
potential for opportunity to expand with increased diagnosis rates

• CAMP4 UCD severe* opportunity is estimated to be 2,300 diagnosed 
symptomatic patients out of 3,700 prevalent

• Female OTC Heterozygotes represent an estimated incremental 2,000 
diagnosed symptomatic patients

UCD background

• No mutation agnostic disease modifying treatments available

• Symptomatic therapies include nitrogen scavengers (3-4 pills / day) and a strict diet 

that borders on malnutrition

• Constant risk of hyperammonemic crises which can be caused by infection, lapse in 

diet or medications

Current standard of care is symptomatic

*Enzyme levels >5% of normal, severe symptoms persist beyond the first month of life

^NAGS enzyme produces the co-factor NAG which activates CPS1

Sources: Yilmaz et al. (2022), Buerger et al. (2020), Posset et al. (2019), Sen et al. (2024), Batshaw et al. (1986), 
Trinity Primary Research – N=6 OTCd KOLs, April 2025, Komodo Claims Data 2016-2024

Trinity Life Sciences analysis of Komodo Claims data shows ~3.1K unique female OTC patients with at least 2 
instances of ICD-10 code E72.4 diagnosis from 2016-2024



CMP-CPS-001 is a GalNAc-conjugated ASO that 

binds to a CPS1-specific regRNA to increase CPS1 

expression and upregulate the expression of multiple 

urea cycle enzymes to amplify the conversion of 

ammonia to urea, potentially addressing more than 

90% of patients with late onset UCDs.

CAMP4 is targeting increased expression of CPS1, resulting in amplified 
ureagenesis and improved conversion of ammonia to urea
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CPS1 is the gatekeeper of the urea cycle
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CMP-CPS-001 targets the key regRNA controlling CPS1 expression

Human CPS1 regulatory regions CMP-CPS-001 increases CPS1 mRNA in 

primary WT hepatocytes

CPS1 

promoter

CPS1 enhancers:

Target of CMP-CPS-001

CPS1 

gene

Activity confirmed in OTC deficient donor cells with CMP-CPS-001 
analog (clinical candidate without GalNac)

NTC = non-targeting control

CPS1 regRNA

regRNA

Clinical 

candidate: 

CMP-CPS-001 

First-
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Screen

Tiling
Fine-
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A surrogate ASO targeting mouse Cps1 regRNA reduces ammonia in an Otc-
deficient mouse model

Ammonia levels decrease and urea 

increases with ASO treatment
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Otc-deficient mice have 

<10% of WT levels in Liver

• The Otcspf-ash mouse model carries a 

patient mutation in Otc that reduces 

mRNA levels

• Otc activity is 5%-10% of wild-type1

• Model displays elevated ammonia 

relative to wild-type mice following 

an acute ammonia challenge

• ASO was shown to cause significant 

~50% reduction in toxic ammonia 

(approx. WT levels)

• Correlated with ~20% increase in 

urea production

1Hodges and Rosenberg, PNAS, 1989



Surrgate ASO targeting mouse Cps1 regRNA in Otc-deficient mice reduces 
ammonia and supports once-monthly dosing
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Onset Maintenance Return

• Dose-dependent reduction in 

ammonia levels (corresponding 

increase in urea; data not shown) 

• Maximal effect achieved in 2-3 

weeks

• Response persisted for ~1 month

• Supportive of once-monthly dosing 

in the clinic

Otc-deficient 

ammonia level

WT ammonia 

level

OtcD: Otc-deficient



Dose & time-dependent increase in Cps1 mRNA & regRNA, as well as multiple 
additional RNAs from other genes in urea cycle pathway
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  mRNA at 2 wks

Urea

Ammonia   regRNA at 2 wks ~12-day tissue half-life

  mRNA in additional urea cycle enzymes
• Cps1 mRNA and regRNA peak at 2 weeks post-dose

• Additional urea cycle enzyme mRNAs increase with 

comparable kinetics

• ASO clearance coincides with decline in mRNA 

effects
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Treating wild-type humanized liver mice with ASO targeting CPS1 regRNA 
reduces ammonia and increases urea levels

In vitro 

studies Human 

hepatocytes Intrahepatic 

injection of donor 

hepatocytes into 

recipient strain

Selection of highly 

engrafted human 

liver chimeric mice

10-12 weeks expansion of 

human hepatocytes

ASO

1 8 15 22

X

Blood draws

Study Day

Study Design

“Humanized” mice have livers repopulated with human hepatocytes

CMP-CPS-001: GalNAc-conjugated ASO designed for 

enhanced hepatocyte uptake properties
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Using 13C-Sodium Acetate for ureagenesis in WT NHP

NHP administered drug once-monthly. Ureagenesis assessed up to 30 days after final dose. Data shown is one week after a second, final dose.

Error bars represent standard error of the mean; PBS denotes phosphate-buffered saline; 
* denotes p<.05; ** denotes p<.01.

~40%

Using ureagenesis rate test (URT), CMP-CPS-001 was shown to increase 
ureagenesis up to 40% in wild-type cynomolgus monkeys
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URT uses 13C-labeled sodium acetate to measure ureagenesis CMP-CPS-001 increases ureagenesis in NHPs



• Dosing: Preclinical data supports once-monthly dosing

• Biomarker: Urea cycle activity (ureagenesis) can be 

monitored in healthy volunteers and patients using the 

ureagenesis rate test (URT)

• Phase 1 study: CAMP4 is utilizing URT in Phase 1 

CMP-CPS-001 clinical study

• Proof of concept: Multiple companies have utilized the 

URT in healthy volunteers and in patients

• Human hepatocyte data: Dose-dependent 

increase in CPS1 expression in normal and OTC 

deficient human cells

• Otc-deficient mice data: 20-30%  ureagenesis 

compared to baseline, leading to ~50%  ammonia 

(wild-type levels); ~1 month duration of action

• Humanized mouse data: 20-30%  ureagenesis 

compared to baseline, leading to ~70%  ammonia; 

 CPS1 + downstream urea cycle enzymes

• Non-human primate data: ~40%  ureagenesis

CMP-CPS-001 has the potential to be the first disease-modifying therapy for 
the treatment of the most prevalent UCDs by increasing ureagenesis
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Clinical candidate reduces toxic ammonia and 

increases ureagenesis

Increases in ureagenesis in healthy volunteers 

could translate to improved ammonia clearance in 

UCD patients

Preclinical proof of concept Phase 1 clinical design

Dr. Yuri Maricich: CMP-CPS-001 

Phase 1 update, Abstract #334 



Thank you to the entire CAMP4 Team, to our 

supporters, and especially to the patients and 

families who we seek to serve.  
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