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Cognitive Vitality Reports® are reports written by neuroscientists at the Alzheimer’s Drug 

Discovery Foundation (ADDF). These scientific reports include analysis of drugs, drugs-in-

development, drug targets, supplements, nutraceuticals, food/drink, non-pharmacologic 

interventions, and risk factors. Neuroscientists evaluate the potential benefit (or harm) for brain 

health, as well as for age-related health concerns that can affect brain health (e.g., 

cardiovascular diseases, cancers, diabetes/metabolic syndrome). In addition, these reports 

include evaluation of safety data, from clinical trials if available, and from preclinical models. 

 
 
Notum Inhibitors  
 
Evidence Summary   

Notum is a negative regulator of Wnt, so inhibitors may benefit diseases with reduced Wnt, such as 

Alzheimer’s disease and osteoporosis, but exacerbate conditions with high Wnt, such as cancer and 

fibrosis.  

 

Neuroprotective Benefit:  Decreased Wnt signaling may contribute to synaptic dysfunction and 

loss in Alzheimer’s disease, thus Wnt activators may be neuroprotective. Whether Notum 

inhibitors would be effective Wnt activators for AD is unclear.   

Aging and related health concerns:  Due to the pleiotropic, context-dependent nature of Wnt 

signaling, Notum inhibitors may benefit some age-related diseases, like osteoporosis, while 

exacerbating others like cancer, osteoarthritis, and fibrosis. 

Safety:  Wnt activators may increase the risk for cancer and have on-target side effects in a 

variety of tissues. Aside from fetal malformation, the specific risks for Notum inhibitors have 

not been established. 
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Availability:  

Research use 

Dose: N/A LP-922056 

Chemical formula: 
C11H9ClN2O2S2 

MW:  300.8 g/mol 

 

Source: PubChem 

Half-life: N/A BBB: Varied (LP-922056 not 
penetrant) 

Clinical trials: None Observational studies: Notum 
expression is elevated in cancers 
with deregulated Wnt signaling 

 

What is it?     

Notum is a palmitoleoyl-protein carboxylesterase, which acts as a negative regulator of Wnt signaling 

[1]. Notum is a secreted enzyme that modifies Wnt ligands in the extracellular space. The biological 

activity of Wnt ligands depends on the presence or absence of particular lipid modifications [2]. 

Porcupine (PORCN) is an O-acyl transferase enzyme that uses palmitoyl- coA to perform O-fatty 

acylation of Wnt ligands. These lipid-modified Wnt ligands are in an activated state which allows them 

to be secreted and bind to extracellular Wnt receptors including Frizzled and LRP5/6, which are the 

mediators of canonical Wnt signaling. The activation of the canonical pathway ultimately leads to the 

stabilization and accumulation of the transcription factor β-catenin, which then translocates to the 

nucleus to mediate gene transcription. The non-canonical pathways involve the binding of Wnt ligands 

to receptor complexes that do not include LRP5/6 and do not activate β-catenin. Under some contexts, 

the canonical and non-canonical pathways can have opposing effects. Notum acts in the opposite 

manner to PORCN, by removing the palmitoyl lipid modifications on Wnt ligands, which prevents them 

from binding the receptors, and thus inactivates them. Notum inhibitors have been developed to act as 

Wnt activators, and have primarily been tested in preclinical models for osteoporosis.   
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Neuroprotective Benefit:  Decreased Wnt signaling may contribute to synaptic dysfunction and loss in 

Alzheimer’s disease, thus Wnt activators may be neuroprotective. Whether Notum inhibitors would be 

effective Wnt activators for AD is unclear.   

 

Types of evidence: 

• 4 observational studies (Wnt signaling component expression in AD brain)   

• Several laboratory studies (None for Notum inhibitors in AD models) 

 

Human research to suggest prevention of dementia, prevention of decline, or improved cognitive 

function?: None 

 

Human research to suggest benefits to patients with dementia: None 

 

Mechanisms of action for neuroprotection identified from laboratory and clinical research: 

 

Alzheimer’s disease: POTENTIAL BENEFIT (Preclinical) 

Evidence from postmortem human brain tissue suggests that Wnt signaling is decreased in the context 

of Alzheimer’s disease (AD), while animal model studies suggest that restoration of Wnt is 

neuroprotective [3]. Wnt plays critical roles in synaptic formation, maintenance, and function, thus the 

decline in Wnt signaling is thought to be a major mediator of synaptic loss and neuronal degeneration 

in AD. Dickkopf-related protein 1 (DKK1) acts as a negative regulator of canonical Wnt signaling by 

binding and sequestering the receptor LRP6. DKK1 is typically expressed at very low levels in the healthy 

human brain, but has been found to be increased in the AD brain [4]. Meanwhile, LRP6 levels were 

found to be reduced in postmortem AD brain, compared to age-matched controls, which is associated 

with increased amyloidogenic processing of amyloid precursor protein (APP) [5]. The decrease in LRP6 is 

associated with the decrease in β-catenin in the AD brain. Single nucleotide polymorphisms (SNPs) in the 

LRP6 locus have also been associated with AD [6]. A synonymous SNP in exon 18 (18e, rs1012672; C → 

T) was associated with AD (P = 0.0092), such that individuals with at least one copy of the minor (T) 

allele had 69 to 80% greater risk of getting AD compared with major allele (CC) homozygotes. In cell 

culture, the LRP6 Val-1062 allele (14e, rs2302685; T → C), which was part of a haplotype associated with 

modified AD risk, reduced activation of β-catenin signaling. These studies suggest that the decline in 

Wnt signaling may be mediated at the receptor level.  
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The activity of GSK3β, which acts as a negative regulator of β-catenin, has also been shown to be 

elevated in the AD brain [7]. While canonical Wnt signaling inactivates GSK3β, it participates in a variety 

of signaling cascades, thus GSK3β activity is regulated based on the cumulative activity of a variety of 

cellular activities. Thus, the increase in GSK3β in AD is likely related to the deregulation of multiple 

signaling pathways [8]. GSK3β is an important driver of AD pathology due to its role in the 

hyperphosphorylation of tau. Although controversial, Wnt signaling is also thought to be 

neuroprotective by stimulating neurogenesis. A study examining Wnt component expression in the 

prefrontal cortex (PFC) found that the altered expression of Wnt components was region specific, with 

more dysregulation in disease affected areas [7]. While this suggests a connection between impaired 

Wnt signaling and disease progression, the variability could complicate attempts for therapeutic 

targeting by deregulating Wnt signaling in regions where it is intact.  

 

Studies in flies indicate that Notum is important for synapse development by regulating trans-synaptic 

signaling of Wnt [9]. This suggests that Notum inhibition could promote synapse maintenance and 

formation. However, it is unclear whether the balance of PORCN and Notum is dysregulated in the AD 

brain. The inhibition of Notum would increase the proportion of Wnt ligands with the capacity to bind 

and activate receptor complexes, however, if the primary impairment of Wnt occurs downstream of this 

step, the increased availability of ligand may only be partially effective at restoring Wnt signaling. Since 

the human data suggests that reduced availability of the LRP6 receptor may be key factor, it may be 

necessary to combine interventions which boost availability of both Wnt ligands and receptors. 

Additionally, as is seen in cancer, the extracellular activity of Notum may not be effective in addressing 

dysfunction to β-catenin levels and signaling that are driven by intracellular processes. The contribution 

of Notum deregulation and modulation needs to be further explored in the AD brain and models.  

 

APOE4 interactions:  

ApoE4 has been shown to inhibit canonical Wnt signaling, potentially by indirectly inducing DKK1 [10], 

suggesting that E4 carriers may preferentially benefit from Wnt activators. It is not known whether E4 

status affects Notum expression or activity.  
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Aging and related health concerns:  Due to the pleiotropic, context-dependent nature of Wnt signaling, 

Notum inhibitors may benefit some age-related diseases, like osteoporosis, while exacerbating others 

like cancer, osteoarthritis, and fibrosis.  

 

Types of evidence:  

• 4 observational studies (Notum expression in cancer or osteoarthritis)  

• 1 genetic association study (Notum SNPs and bone mineral density) 

• Several laboratory studies 

 

Cancer: UNCLEAR 

Due to its roles in promoting cell proliferation and survival, elevated Wnt signaling is an indicator of poor 

prognosis in a variety of cancers, including colorectal cancer, hepatocellular carcinoma, breast cancer, 

endometrial cancer, and pancreatic cancer [11]. The expression of Notum tends to be low in most adult 

tissues, but is sensitive to local changes in Wnt.  As part of the negative feedback loop of Wnt signaling, 

Notum is typically induced in response to an elevation in Wnt signaling, which likely accounts for its 

increased expression in tumors [12]. In several cancers, including hepatocellular carcinoma and 

colorectal cancer, the levels of Notum were associated with high levels of intracellular β-catenin, 

indicative of active canonical Wnt signaling [12; 13]. The sustained elevation in Wnt signaling, despite 

high levels of the endogenous inhibitor Notum, is indicative of a broader deregulation of Wnt signaling 

in the context of cancer. For example, in colorectal cancer, the expression of the negative regulators 

notum and glypican-1 were increased to varying degrees, whereas glypican-3 levels decreased in tumors 

with high Wnt/β-catenin activation [13]. The inhibition of Wnt has been seen as a potentially promising 

therapeutic strategy for cancer [11], which might suggest that it would be detrimental to inhibit an 

endogenous Wnt inhibitor. However, due to the deregulation of Wnt components, it is unclear whether 

Notum contributes to cancer progression in a biologically meaningful way. It has been hypothesized that 

since Notum acts as an extracellular inhibitor of Wnt signaling by modifying extracellular Wnt ligands, it 

may be ineffective at curtailing Wnt signaling in cancer that is driven by high levels of intracellular β-

catenin [12].   

 

Preclinical models using PORCN inhibitors, have found that the decline in Notum expression can be used 

as a biomarker of responsiveness to this class of Wnt targeted drugs [14]. PORCN activates Wnt ligands 

by adding a lipid group (palmitoylation), whereas Notum catalyzes the reverse reaction to inactivate the 

ligands by removing the lipid moiety. In this case, the decrease in Notum is indicative of a decrease in 

(palmitoylated) activated Wnt ligands, and is consistent with the notion that inhibiting Wnt is beneficial 

https://www.alzdiscovery.org/
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for cancer. In cell culture, metastatic colorectal cancer cell proliferation was suppressed by inhibiting 

Notum [15]. This may indicate that in the context of deregulated Wnt present in some types of cancer, 

Notum itself may contribute to cancer progression. Consequently, it is currently unclear how the 

modulation of Notum would affect the progression of cancer, and whether it depends on the particular 

way in which Wnt signaling is disrupted in a given cancer.  

 

Osteoporosis: POTENTIAL BENEFIT (Preclinical) 

Canonical Wnt signaling is a major regulator of bone mass [16]. As a negative regulator of Wnt, Notum 

acts a negative regulator of bone formation. In humans, SNPs in the Notum locus are associated with 

bone mineral density. The common variant (31%) rs35344256 C allele is associated with reduced bone 

mineral density (β=−0.0134, P=1.5E−11), whereas the rare (2.9%) rs147901986 G variant is associated 

with increased bone mineral density (β=0.0386; p=4.6E−11) [17]. Notum is primarily secreted by 

osteoblast lineage cells, and in adult mice, inactivation of Notum increased cortical bone mass by 

increasing periosteal bone formation [17]. The ability to increase bone formation in response to 

mechanical loading declines with aging. The bones of aged female mice failed to upregulate Wnt 

signaling in response to skeletal loading to the same degree as young female mice, suggesting that 

activation of Wnt may be a therapeutic strategy for osteoporosis [18]. Treatment with the orally 

available Notum inhibitor LP- 922056 increased cortical bone thickness and strength in the midshaft 

femur in mice and ovariectomized rats, with similar efficacy to teriparatide, which is a parathyroid 

hormone currently used to stimulate bone formation [19]. Osteoporosis is considered to be one of the 

primary peripheral indications for the development of Notum inhibitors.  

 

Osteoarthritis: POTENTIAL HARM (Notum decreased in OA)  

Osteoarthritis involves the loss of protective cartilage in the joints, which is sometimes accompanied by 

the development of bone spurs. Wnt signaling is implicated in the progression of osteoarthritis because 

it promotes bone formation and inhibits chondrogenesis, the formation of cartilage [20]. The expression 

of seven Wnt negative regulators was assessed in the peripheral blood from patients with osteoarthritis 

(n=40) and healthy controls (n=40), and only Notum showed a significant difference between the groups 

(MedianOA=0.4451ng/mL vs. MedianCONTROL=0.8263ng/mL, p=0.0013) [21]. This study suggests that low 

levels of Notum may contribute to a pathogenic elevation of Wnt in the context of osteoarthritis. 

However, it has not been established whether a Notum inhibitor would exacerbate osteoarthritis 

progression.  
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Regeneration: POTENTIAL MIXED/CONTEXT DEPENDENT (Preclinical) 

Due to its role in promoting the maintenance of stem cells, Wnt signaling is generally considered to be 

pro-regenerative. However, the effects may be organ type specific and/or context dependent. The loss 

of regenerative potential in the intestinal epithelium with age was found to be related to a reduction in 

Wnt signaling, mediated by an increase in the production of Notum by aged intestinal Paneth cells [22]. 

The increase in Notum appears to be driven by the inhibition of PPAR-α in Paneth cells. In mice, use of 

the Notum inhibitor ABC99 improved the regenerative capacity of aged intestinal stem cells. Meanwhile, 

in the zebrafish heart, which unlike the mammalian heart is capable of regeneration, the regenerative 

effects involve cross-talk between the Notch and Wnt signaling pathways [23]. The induction of Notch 

signaling leads to the induction of Wnt inhibitors, including Notum, and in this context, Wnt signaling 

impairs regeneration by promoting scarring. Consequently, the effects of Notum inhibitors on 

regeneration and healing may be variable.   

Liver fibrosis: POTENTIAL HARM/MIXED/CONTEXT-DEPENDENT (Preclinical)  

Excessive Wnt/β-catenin signaling is implicated in fibrosis, which is the excessive accumulation of 

extracellular matrix components, but as with other aspects of Wnt signaling, the pro-fibrotic effect may 

be tissue-type or context dependent, as in some cases Wnt has been shown to have anti-fibrotic effects 

[24]. In patients with HBV-mediated liver fibrosis, positive correlations were found between protein 

expression of NFATc1 and p-JNK and liver fibrotic scores [25]. In HBV-infected hepatocytes, Notum was 

found to suppress Wnt5a mediated NFATc, JNK, and pro-fibrotic gene expression, suggesting that 

Notum inhibitors could promote fibrotic signaling in the liver, at least in the context of HBV infection. It 

is unclear whether Notum inhibitors would have pro-fibrotic effects in other tissues or contexts.  

 

Metabolism: POTENTIAL HARM (Preclinical in rodents)  

While Notum expression is generally low in healthy adult tissues, it is relatively higher in the fetal and 

adult liver in humans. In mice, hepatocyte specific deletion of Notum did not affect liver zonation, but it 

did impact metabolic function during adulthood, in a sexually dimorphic manner [26]. As the Notum-

lacking male mice aged, they had an increased risk of developing obesity, and became glucose intolerant 

and insulin resistant. However, it is not known whether these effects are specifically related to the loss 

of Notum in the fetal liver, and whether inhibiting Notum only in adulthood would also influence 

metabolic regulation. In a study aimed at identifying endocrine network regulators, liver secreted 

Notum was found to promote the ‘beiging’ of adipose tissue in mice, suggesting that Notum enhances 

catabolic and brown adipose tissue-like machinery [27]. In adipose cells and mice, Notum treatment 

enhanced expression of markers of brown adipose tissue (PGC1α and UCP). Due to a heightening in the 

ratio of brown adipose tissue to white adipose tissue, the Notum treated mice also showed increased 

https://www.alzdiscovery.org/
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thermogenic capacity and cold tolerance. It is unclear whether Notum affects liver-adipose tissue cross-

talk in a similar manner in humans.  

 

 

Safety:  Wnt activators may increase the risk for cancer and have on-target side effects in a variety of 

tissues. Aside from fetal malformation, the specific risks for Notum inhibitors have not been established.  

 

Types of evidence:   

• Several laboratory studies 

 

Notum inhibitors have not been clinically tested, and the few that have been tested in vivo have only 

been tested in relatively short-term preclinical studies [19; 22; 28; 29; 30]. Safety concerns have not 

been reported in animal studies using available Notum inhibitors conducted thus far, but comprehensive 

assessments of safety do not appear to have been made in these studies.  

 

Wnt signaling is a challenging therapeutic target because Wnt ligands play important roles in all cell 

types, and must be tightly regulated to maintain proper tissue homeostasis [24]. Attempts to correct an 

imbalance in one cell/tissue type through the use of inhibitors or activators could ultimately produce an 

imbalance in another tissue. In some cases, it may be possible to limit side effects by targeting Wnt 

components with tissue restricted isoforms. For example, PORCN inhibitors for cancer and other 

peripheral indications could limit neurological side effects by designing the drug to lack activity for the 

predominant form found in the brain (isoform D) [2]. Only two potential isoforms have been 

computationally mapped for Notum (https://www.uniprot.org/uniprot/Q6P988), so it is unclear 

whether there is a way to target Notum in a tissue specific manner, especially since Notum is a secreted 

protein.  

 

Notum clearly plays critical roles during development, and thus like other Wnt targeted drugs, Notum 

modulators could affect fetal development and would need to be contraindicated in pregnant women 

[24]. The placenta has significantly higher expression of Notum than any other tissue 

(https://www.proteinatlas.org/ENSG00000185269-NOTUM/tissue), suggesting that Notum may be 

important for the maintenance of both maternal and fetal health.  

 

Due to the relatively low expression of Notum in most healthy adult tissues, Notum modulators may 

potentially have less side effects in healthy tissues. However, they could have on-target side effects in 

https://www.alzdiscovery.org/
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people who have multiple morbidities, as is common in aging, which involve deregulated Wnt signaling. 

The primary concern for Wnt activators, such as Notum inhibitors, is increased risk for cancer, due to 

its roles in regulating proliferation and differentiation. More extensive safety studies are needed.  

 

Sources and dosing:   

 

Notum inhibitors are still in preclinical development. LP-922056 is an orally available Notum inhibitor 

developed by Lexicon Pharmaceuticals [29], which may be useful for peripheral indications such as 

osteoporosis, but is not suitable for CNS diseases, due to its lack of BBB penetrance [31].  

 

Research underway:   

 

Medicinal chemistry efforts are underway to develop novel Notum inhibitors with improved PK 

properties, metabolic stability, and BBB penetrance [30; 31; 32; 33].  

 

Search terms:  

Pubmed, Google:  Notum  

• Alzheimer’s disease, brain, aging, cancer, osteoporosis, osteoarthritis, cardiovascular, diabetes, 

inhibitor, safety 

 

Websites visited for Notum Inhibitors: 

• PubChem (LP-922056) 

 

References: 

1. Kakugawa S, Langton PF, Zebisch M et al. (2015) Notum deacylates Wnt proteins to suppress signalling activity. Nature 
519, 187-192.https://pubmed.ncbi.nlm.nih.gov/25731175                               
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4376489/. 

2. Torres VI, Godoy JA, Inestrosa NC (2019) Modulating Wnt signaling at the root: Porcupine and Wnt acylation. 
Pharmacology & Therapeutics 198, 34-45.http://www.sciencedirect.com/science/article/pii/S0163725819300294. 

3. Palomer E, Buechler J, Salinas PC (2019) Wnt Signaling Deregulation in the Aging and Alzheimer's Brain. Front Cell 
Neurosci 13, 227-227.https://pubmed.ncbi.nlm.nih.gov/31191253                  
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6538920/. 

4. Caricasole A, Copani A, Caraci F et al. (2004) Induction of Dickkopf-1, a Negative Modulator of the Wnt Pathway, Is 
Associated with Neuronal Degeneration in Alzheimer's Brain. The Journal of Neuroscience 24, 6021-
6027.https://www.jneurosci.org/content/jneuro/24/26/6021.full.pdf. 

https://www.alzdiscovery.org/
https://pubchem.ncbi.nlm.nih.gov/compound/56932967
https://pubmed.ncbi.nlm.nih.gov/25731175
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4376489/
http://www.sciencedirect.com/science/article/pii/S0163725819300294
https://pubmed.ncbi.nlm.nih.gov/31191253
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6538920/
https://www.jneurosci.org/content/jneuro/24/26/6021.full.pdf


 

10 

Last updated on July 1, 2020  

5. Liu C-C, Tsai C-W, Deak F et al. (2014) Deficiency in LRP6-mediated Wnt signaling contributes to synaptic abnormalities 
and amyloid pathology in Alzheimer's disease. Neuron 84, 63-77.https://pubmed.ncbi.nlm.nih.gov/25242217        
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4199382/. 

6. De Ferrari GV, Papassotiropoulos A, Biechele T et al. (2007) Common genetic variation within the Low-Density 
Lipoprotein Receptor-Related Protein 6 and late-onset Alzheimer's disease. Proceedings of the National Academy of 
Sciences 104, 9434-9439.https://www.pnas.org/content/pnas/104/22/9434.full.pdf. 

7. Folke J, Pakkenberg B, Brudek T (2019) Impaired Wnt Signaling in the Prefrontal Cortex of Alzheimer’s Disease. 
Molecular Neurobiology 56, 873-891.https://doi.org/10.1007/s12035-018-1103-z. 

8. Llorens-Marítin M, Jurado J, Hernández F et al. (2014) GSK-3β, a pivotal kinase in Alzheimer disease. Frontiers in 
Molecular Neuroscience 7.https://www.frontiersin.org/article/10.3389/fnmol.2014.00046. 

9. Kopke DL, Lima SC, Alexandre C et al. (2017) Notum coordinates synapse development via extracellular regulation of 
Wingless trans-synaptic signaling. Development 144, 3499-3510.https://pubmed.ncbi.nlm.nih.gov/28860114        
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5665478/. 

10. Wan W, Xia S, Kalionis B et al. (2014) The Role of Wnt Signaling in the Development of Alzheimer’s Disease: A Potential 
Therapeutic Target? BioMed Research International 2014, 301575.https://doi.org/10.1155/2014/301575. 

11. Jung Y-S, Park J-I (2020) Wnt signaling in cancer: therapeutic targeting of Wnt signaling beyond β-catenin and the 
destruction complex. Experimental & Molecular Medicine 52, 183-191.https://doi.org/10.1038/s12276-020-0380-6. 

12. Torisu Y, Watanabe A, Nonaka A et al. (2008) Human homolog of NOTUM, overexpressed in hepatocellular carcinoma, 
is regulated transcriptionally by β-catenin/TCF. Cancer Science 99, 1139-
1146.https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1349-7006.2008.00814.x. 

13. De Robertis M, Arigoni M, Loiacono L et al. (2015) Novel insights into Notum and glypicans regulation in colorectal 
cancer. Oncotarget 6, 41237-41257.https://pubmed.ncbi.nlm.nih.gov/26517809                     
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4747403/. 

14. Madan B, Ke Z, Lei ZD et al. (2016) NOTUM is a potential pharmacodynamic biomarker of Wnt pathway inhibition. 
Oncotarget 7, 12386-12392.https://pubmed.ncbi.nlm.nih.gov/26848981                  
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4914292/. 

15. Yoon JH, Kim D, Kim J et al. (2018) NOTUM Is Involved in the Progression of Colorectal Cancer. Cancer Genomics 
Proteomics 15, 485-497.https://pubmed.ncbi.nlm.nih.gov/30343282                      
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6299789/. 

16. Houschyar KS, Tapking C, Borrelli MR et al. (2019) Wnt Pathway in Bone Repair and Regeneration – What Do We Know 
So Far. Frontiers in Cell and Developmental Biology 6.https://www.frontiersin.org/article/10.3389/fcell.2018.00170. 

17. Movérare-Skrtic S, Nilsson KH, Henning P et al. (2019) Osteoblast-derived NOTUM reduces cortical bone mass in mice 
and the NOTUM locus is associated with bone mineral density in humans. FASEB J 33, 11163-
11179.https://pubmed.ncbi.nlm.nih.gov/31307226                          
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6766646/. 

18. Chermside-Scabbo CJ, Harris TL, Brodt MD et al. (2020) Old Mice Have Less Transcriptional Activation But Similar 
Periosteal Cell Proliferation Compared to Young-Adult Mice in Response to in vivo Mechanical Loading. Journal of Bone 
and Mineral Research n/a.https://asbmr.onlinelibrary.wiley.com/doi/abs/10.1002/jbmr.4031. 

https://www.alzdiscovery.org/
https://pubmed.ncbi.nlm.nih.gov/25242217
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4199382/
https://www.pnas.org/content/pnas/104/22/9434.full.pdf
https://doi.org/10.1007/s12035-018-1103-z
https://www.frontiersin.org/article/10.3389/fnmol.2014.00046
https://pubmed.ncbi.nlm.nih.gov/28860114
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5665478/
https://doi.org/10.1155/2014/301575
https://doi.org/10.1038/s12276-020-0380-6
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1349-7006.2008.00814.x
https://pubmed.ncbi.nlm.nih.gov/26517809
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4747403/
https://pubmed.ncbi.nlm.nih.gov/26848981
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4914292/
https://pubmed.ncbi.nlm.nih.gov/30343282
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6299789/
https://www.frontiersin.org/article/10.3389/fcell.2018.00170
https://pubmed.ncbi.nlm.nih.gov/31307226
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6766646/
https://asbmr.onlinelibrary.wiley.com/doi/abs/10.1002/jbmr.4031


 

11 

Last updated on July 1, 2020  

19. Brommage R, Liu J, Vogel P et al. (2019) NOTUM inhibition increases endocortical bone formation and bone strength. 
Bone Res 7, 2-2.https://pubmed.ncbi.nlm.nih.gov/30622831                     
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6323125/. 

20. De Santis M, Di Matteo B, Chisari E et al. (2018) The Role of Wnt Pathway in the Pathogenesis of OA and Its Potential 
Therapeutic Implications in the Field of Regenerative Medicine. BioMed Research International 2018, 
7402947.https://doi.org/10.1155/2018/7402947. 

21. Mucientes A, Herranz E, Lois P et al. (2020) AB0077 CONTRIBUTION OF NOTUM TO THE DEVELOPMENT OF 
OSTEOARTHRITIS. Annals of the Rheumatic Diseases 79, 1338-
1339.https://ard.bmj.com/content/annrheumdis/79/Suppl_1/1338.1.full.pdf. 

22. Pentinmikko N, Iqbal S, Mana M et al. (2019) Notum produced by Paneth cells attenuates regeneration of aged 
intestinal epithelium. Nature 571, 398-402.https://doi.org/10.1038/s41586-019-1383-0. 

23. Zhao L, Ben-Yair R, Burns CE et al. (2019) Endocardial Notch Signaling Promotes Cardiomyocyte Proliferation in the 
Regenerating Zebrafish Heart through Wnt Pathway Antagonism. Cell Rep 26, 546-
554.e545.https://pubmed.ncbi.nlm.nih.gov/30650349                              
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6366857/. 

24. Kahn M (2014) Can we safely target the WNT pathway? Nat Rev Drug Discov 13, 513-
532.https://pubmed.ncbi.nlm.nih.gov/24981364                             
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4426976/. 

25. Li W, Yu X, Zhu C et al. (2019) Notum attenuates HBV-related liver fibrosis through inhibiting Wnt 5a mediated non-
canonical pathways. Biol Res 52, 10-10.https://pubmed.ncbi.nlm.nih.gov/30871618                
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6419342/. 

26. Canal F, Charawi S, Grimber G et al. (2016) Generation of Mice with Hepatocyte-Specific Conditional Deletion of 
Notum. PLoS One 11, e0150997-e0150997.https://pubmed.ncbi.nlm.nih.gov/26974334              
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4790944/. 

27. Seldin MM, Koplev S, Rajbhandari P et al. (2018) A Strategy for Discovery of Endocrine Interactions with Application to 
Whole-Body Metabolism. Cell Metab 27, 1138-1155.e1136.https://pubmed.ncbi.nlm.nih.gov/29719227               
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5935137/. 

28. Han Q, Pabba PK, Barbosa J et al. (2016) 4H-Thieno[3,2-c]chromene based inhibitors of Notum Pectinacetylesterase. 
Bioorg Med Chem Lett 26, 1184-1187.http://www.sciencedirect.com/science/article/pii/S0960894X16300385. 

29. Tarver JE, Pabba PK, Barbosa J et al. (2016) Stimulation of cortical bone formation with thienopyrimidine based 
inhibitors of Notum Pectinacetylesterase. Bioorg Med Chem Lett 26, 1525-
1528.http://www.sciencedirect.com/science/article/pii/S0960894X16301330. 

30. Atkinson BN, Steadman D, Mahy W et al. (2020) Scaffold-hopping identifies furano[2,3-d]pyrimidine amides as potent 
Notum inhibitors. Bioorg Med Chem Lett 30, 126751-126751.https://pubmed.ncbi.nlm.nih.gov/31862412           
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6961116/. 

31. Willis NJ, Bayle ED, Papageorgiou G et al. (2019) An improved, scalable synthesis of Notum inhibitor LP-922056 using 1-
chloro-1,2-benziodoxol-3-one as a superior electrophilic chlorinating agent. Beilstein J Org Chem 15, 2790-
2797.https://pubmed.ncbi.nlm.nih.gov/31807213                           
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6880826/. 

https://www.alzdiscovery.org/
https://pubmed.ncbi.nlm.nih.gov/30622831
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6323125/
https://doi.org/10.1155/2018/7402947
https://ard.bmj.com/content/annrheumdis/79/Suppl_1/1338.1.full.pdf
https://doi.org/10.1038/s41586-019-1383-0
https://pubmed.ncbi.nlm.nih.gov/30650349
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6366857/
https://pubmed.ncbi.nlm.nih.gov/24981364
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4426976/
https://pubmed.ncbi.nlm.nih.gov/30871618
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6419342/
https://pubmed.ncbi.nlm.nih.gov/26974334
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4790944/
https://pubmed.ncbi.nlm.nih.gov/29719227
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5935137/
http://www.sciencedirect.com/science/article/pii/S0960894X16300385
http://www.sciencedirect.com/science/article/pii/S0960894X16301330
https://pubmed.ncbi.nlm.nih.gov/31862412
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6961116/
https://pubmed.ncbi.nlm.nih.gov/31807213
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6880826/


 

12 

Last updated on July 1, 2020  

32. Atkinson BN, Steadman D, Zhao Y et al. (2019) Discovery of 2-phenoxyacetamides as inhibitors of the Wnt-
depalmitoleating enzyme NOTUM from an X-ray fragment screen. Medchemcomm 10, 1361-
1369.https://pubmed.ncbi.nlm.nih.gov/31534655                         
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6727465/. 

33. Zhao Y, Ren J, Hillier J et al. (2020) Structural characterization of melatonin as an inhibitor of the Wnt deacylase Notum. 
J Pineal Res 68, e12630-e12630.https://pubmed.ncbi.nlm.nih.gov/31876313               
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7027535/. 

 

 

Disclaimer: Cognitive Vitality Reports® do not provide, and should not be used for, medical 

advice, diagnosis, or treatment. You should consult with your healthcare providers when 

making decisions regarding your health. Your use of these reports constitutes your agreement 

to the Terms & Conditions. 

 

If you have suggestions for drugs, drugs-in-development, supplements, nutraceuticals, or 

food/drink with neuroprotective properties that warrant in-depth reviews by ADDF’s Aging and 

Alzheimer’s Prevention Program, please contact INFO@alzdiscovery.org. To view our official 

ratings, visit Cognitive Vitality’s Rating page. 

 
  

https://www.alzdiscovery.org/
https://pubmed.ncbi.nlm.nih.gov/31534655
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6727465/
https://pubmed.ncbi.nlm.nih.gov/31876313
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7027535/
https://www.alzdiscovery.org/terms-and-conditions
mailto:INFO@alzdiscovery.org
https://www.alzdiscovery.org/cognitive-vitality/ratings

