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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.

Caspase-2 Inhibitors

Evidence Summary
Optimized levels of caspase-2 are important for healthy aging. Inhibitors may protect against excessive
stress-induced cell death, but a basal level of activity is necessary for tissue homeostasis.

Neuroprotective Benefit: Preventing excessive caspase-2 activity may protect against ischemic
injury or proteotoxicity-induced neuronal cell death.

Aging and related health concerns: Complete loss of caspase-2 accelerates aging phenotypes
in mice and may promote hematological malignancies, but partial inhibition may protect
against metabolic stress and disease.

Safety: Caspase-2 specific inhibitors have not yet been tested in humans. The side effect profile
will likely depend on the degree of inhibition. Use in acute conditions will likely have the best
therapeutic profile.
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has been associated with cognitive dysfunction in
neurodegenerative disease. Reduced caspase-2
activity is associated with poor prognosis in acute
myeloid leukemia.

Z-Val-Asp(OMe)-Val-Ala-
Asp(OMe)-CH;F

What is it?

Caspase-2 is a cysteine aspartate protease, and is the most evolutionarily conserved caspase across

species [1]. Most caspases are classified as either initiator or effector caspases, but caspase-2 is unique

in showing features of both types. Caspases are the executioner enzymes of apoptotic cell death,

however, caspase-2 has a broader scope of action relative to other caspases, with roles in autophagy,

genomic stability, and responses to oxidative stress [2]. The activation of caspase-2 involves

dimerization and recruitment to high molecular weight complexes, such as the PIDDosome [1]. Caspase-

2 appears to play an important role in the regulation of age-related phenotypes, such that the loss of

caspase-2 can accelerate aging processes due to the buildup of oxidative stress damage, while excessive

caspase-2 can drive pathological cell loss. Therefore, caspase-2 activity needs to be carefully balanced to

ensure a healthy aging process. Caspase-2 inhibitors are currently in preclinical development, with

potential utility in neurodegenerative diseases, and fatty liver disease.

Neuroprotective Benefit: Preventing excessive caspase-2 activity may protect against ischemic injury or

proteotoxicity-induced neuronal cell death.

Types of evidence:

e 5 studies of caspase-2 levels in postmortem brain tissue for neurodegenerative diseases

e Numerous laboratory studies

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

function: None
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Human research to suggest benefits to patients with dementia: None
Mechanisms of action for neuroprotection identified from laboratory and clinical research:

Cell death: Studies of postmortem brain tissue indicate that the expression and localization of proteins
involved in cell death are altered in a variety of neurodegenerative diseases, including Alzheimer’s
disease (AD). One study (n=20) found that the cell death-related proteins Bim/BOD and p21 were
significantly increased in the frontal cortex of AD patients, but there were no significant differences in
the levels of procaspase-2 or RIP-associated Ich-1/Ced-3 homologous protein with a death domain
(RAIDD), which is involved in the activation of caspase-2 [3]. Other studies have found that caspase-2 is
elevated in the particulate fraction, but not the cytosolic fraction of AD brain tissue [4].

Preclinical studies show that inhibition of caspase-2 can protect against AB-mediated cell death. In cell
culture, the inhibition of caspase-2, via the upregulation of miR-34a, restores cell viability in SH-SY5Y
cells treated with AB40. Levels of miR-34a, and thus caspase-2 activity, is regulated by inositol-requiring
enzyme 1 (IRE1) [5]. Similarly, downregulation of caspase-2 using antisense oligonucleotides protects
PC12 cells and murine hippocampal neurons from AB42-mediated cell death [6]. Notably, cultured
neurons derived from caspase-2 deficient mice were resistant to AB42-mediated cell death [6]. These
studies suggest that excess caspase-2 activity may drive neuronal cell death under conditions of stress,
and that inhibiting caspase-2 could preserve neuron viability.

Synaptic function: Caspase-2 can cleave tau at Asp314, generating a truncation product, Atau314 [7].
The C-terminal Atau314 fragment can be generated from all six tau splice isoforms. The production of
this cleaved fragment promotes the mis-sorting of tau to dendritic spines, leading to synaptic
dysfunction.

Alzheimer’s disease: A study involving postmortem brain tissue from 85 elderly individuals found that
those with cognitive impairments had approximately three-fold higher brain levels of Atau314 [7]. In a
separate study (n=90), levels of H1485- and 4F3- reactive Atau314 proteins normalized to total tau were
1.8- and 1.6- fold higher in individuals with cognitive impairment, AD or mild cognitive impairment
(MCI), relative to those with normal cognition [8]. The level of Atau314, as measured by ELISA, had
moderate predictive value for dementia, with an AUC of 0.68. Levels of caspase-2 were also 1.3-fold
higher with cognitive impairment.

Huntington’s disease: Elevations of Atau314 and caspase-2 have also been shown in the postmortem
tissue from individuals with Huntington’s disease (HD) (n=27) [9]. The ratio of Atau314 to total tau, as
assessed by Western blot, was 3.8-fold higher in the prefrontal cortex and 21.9-fold higher in the

Conquering Alzheimer’s 57 West 57th Street, Suite 904 CognitiveVitality.org 3
Through Drug Discovery New York, New York 10019 AlzDiscovery.org


https://www.alzdiscovery.org/

PN
Alzheimer’s ]

Drug Discovery Cognitive
Foundation Vitality.org Last updated on October 8, 2021

caudate in those with HD. The normalized level of caspase-2 in the prefrontal cortex was 1.7 to 2.5-fold
higher in HD patients, and there was good correlation between the normalized levels of Atau314 and
caspase-2.

Lewy body dementia: A similar elevation in both Atau314 and caspase-2 has also been seen in
postmortem brain tissue from the superior temporal gyrus from individuals with Lewy body dementia
(LBD) [10]. When compared to brain tissue from individuals with Parkinson’s disease (PD) without
dementia (n=12), those with LBD (n=21) had levels of Atau314 normalized to total tau that were
approximately four-fold higher. The Atau314: tau ratio showed predictive value for LBD with an AUC of
0.869. Caspase-2 levels were 59% higher in the superior temporal gyrus from those with LBD relative to
PD, which was associated with a 50% decrease in neuronal markers, suggesting there was extensive
neuronal loss in this region, in those with LBD.

In the rTg4510 AD transgenic mouse model expressing a human form of P301L mutant tau, caspase-2
levels are elevated by 25% [7]. Reducing caspase-2 levels with morpholino oligonucleotides restored
long-term memory in these mice. Mutating the Asp314 residue in tau to an amino acid that cannot be
cleaved by caspase-2 prevents the localization of tau to dendritic spines, suggesting that caspase-2 plays
a critical role in the tau-mediated synaptic dysfunction. The mislocalized tau disrupts synaptic function
by interfering with the trafficking of glutamatergic AMPA receptors, which disrupts neurotransmission.
Strain differences in caspase-2 may underlie strain-related differences in disease phenotypes amongst
AD mouse models. In this study, rTg4510 mice on a 129/FVB F1 background show elevated Atau314
levels and cognitive impairment, while the addition of a C57bl/6 background confers resistance to
transgene phenotypes. Notably, the C57bl/6 background mice also do not show an increase in Atau314.
In the J20 AD mouse model, which overexpresses a human form of mutant amyloid precursor protein
(APP), caspase-2 deficiency protected against AB-related declines in synaptic density and spatial
memory [11]. The synaptic effects were related to the recruitment of RhoA and ROCK-11 to dendritic
spines, leading to their collapse. These studies suggest that caspase-2 mediates synaptic dysfunction
associated with both AB and tau, and that the normalization of caspase-2 levels could preserve synaptic
integrity in the context of AD.

Developmentally, capase-2 activity is important for the establishment of normal cognition, as mutations
in genes required for caspase-2 activation are associated with intellectual disability [12; 13]. Due to its
role in reducing dendritic spine density, mice lacking caspase-2 have deficits in dendritic spine pruning
and synaptic plasticity [14]. Synaptic pruning is important developmentally as a mechanism of structural
synaptic plasticity. These mice have decreased cognitive flexibility. In the context of disease, excessive
caspase-2 activity leads to changes in spine density that hinder rather than promote cognition. However,
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its role in synaptic plasticity suggests that the normalization, rather than complete inhibition of caspase-
2 activity, would be the most therapeutically beneficial strategy.

Stroke: CASPASE-2 PROMOTES NEURONAL DEATH AFTER INJURY (Preclinical)

Caspase-2 is a mediator of neuronal cell death in the context of ischemic injury. In male rats, transient
global cerebral ischemia led to the induction of caspase-2 [15]. Pre-treatment with the caspase-2 like
inhibitor, VDVAD-FMK, improved neuronal survival. Similarly, this inhibitor prevented apoptosis in N2a
cells exposed to oxygen-glucose deprivation/reoxygenation conditions [16]. The miRNA miR-1247-3p
also inhibits caspase-2. In male mice, overexpression of miR-1247-3p reduced the size of the cerebral
infarction by 22% and improved neurological function following an ischemia/reperfusion injury [16].
Caspase-2 knockdown also protected against neuronal loss in the context of neonatal hypoxia-ischemia
in mice [17]. These studies suggest that acute treatment with caspase-2 inhibitors could protect against
delayed neuronal death in the context of cerebral ischemic injury, though the optimal therapeutic
window for treatment needs to be determined.

APOE{ interactions: In a study assessing levels of caspase-2 and Atau314 in postmortem brain tissue
from individuals with LBD or PD, the levels of Atau314 were approximately four-fold higher in ApoE4
carriers, suggesting that the presence of ApoE4 may lead to higher levels of caspase-2 activity [10].

Aging and related health concerns: Complete loss of caspase-2 accelerates aging phenotypes in mice
and may promote hematological malignancies, but partial inhibition may protect against metabolic
stress and disease.

Types of evidence:
e 5 studies assessing relationships between caspase-2 and prognosis in cancer
e Numerous laboratory studies

Lifespan: LOSS OF CASPASE-2 ACCELERATES AGING PHENOTYPES (Preclinical)

Caspase-2 plays a role in the regulation of cellular redox status and metabolism, which leads to a
premature aging phenotype in caspase-2 deficient mice [18]. The lack of caspase-2 leads to an impaired
endogenous antioxidant response, due to reduced expression of stress response-related transcription
factors FOXO1 and FOXO03 [19]. Caspase-2 acts as a negative regulator of autophagy, such that loss of
caspase-2 leads to an upregulation of autophagy in various cell types [20]. The loss of caspase-2 impairs
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the expression of FOXO family transcription factors, leading to increased levels of reactive oxygen
species (ROS), such as superoxide. The elevation in ROS leads to the induction of the autophagic
pathways. Through these mechanisms, caspase-2 plays a role in protecting against oxidative stress.

Caspase-2 is induced in response to oxidative stress and is important for mitochondrial oxidative stress-
induced apoptosis, and induction of endogenous antioxidants [19]. Caspase-2 deficient mice have higher
levels of oxidized proteins, which is tied to a decreased capacity to remove oxidatively damaged cells.
These mice have 10% shorter maximum lifespans (1137 versus 1254 days), and show a range of aging-
related phenotypes including, reduced hair growth, increased bone loss, and reduced body fat [18]. The
reduction in bone mineral density was due to a reduction in oxidative stress-induced apoptosis of bone
absorbing osteoclasts [21]. The activity of caspase-2 increases with age in hepatocytes, due to higher
levels of oxidative stress [22]. The loss of capase-2 activity accelerates age-related changes in
mitochondrial metabolism in these cells. Caspase-2 may play a role in the remodeling of the proteome
and metabolome during aging [23]. The metabolic profile of young caspase-2 deficient mice is similar to
that of old wildtype mice, such as decreased amino acid and carbohydrate metabolites and altered
energy and lipid metabolism. However, male caspase-2 deficient mice are resistant to age-related
glucose intolerance. Female caspase-2 deficient mice do not show this protective effect, which appears
to be related to sex differences in fasting responses and lipid metabolism [24]. Lack of caspase-2 also
increases the risk for tumors, due to the increased numbers of aneuploid cells, as caspase-2 is involved
in the removal of mitotically aberrant cells [25]. The role of caspase-2 in preventing aneuploidy appears
to be most prominent in the hematopoietic compartment [26].

While excess caspase-2 activity can drive pathological cell loss in some age-related diseases, such as
neurodegenerative disease and liver disease, the studies in caspase-2 deficient mice suggest caspase-2 is
a critical component of the cellular response to oxidative stress. Therefore, a basal level of caspase-2
activity is necessary to maintain cellular function over the course of the lifespan. Potent caspase-2
inhibitors may be best suited for acute conditions, while moderate caspase-2 inhibitors, which preserve
a basal level of activity, would be better suited for chronic conditions.

Cancer: LOSS OF CASPASE-2 MAY PROMOTE HEMATOLOGICAL MALIGANCIES

As a mediator of cell death, the loss of caspase-2 activity is associated with tumor cell survival in a
variety of cancers [1]. However, there is a context-dependency, such that not all tumors are sensitive to
the loss of caspase-2. Due to its role in the maintenance of myeloid progenitor cell populations, caspase-
2 seems to be most relevant for hematological malignancies [26]. Caspase-2 is the target of several
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miRNAs, and the differential expression of miRNAs in different tumor types may influence the
expression levels and functional impact of caspase-2 in a given tumor.

Acute myelogenous leukemia (AML): Caspase-2 is highly expressed in myeloid lineage cells, and loss of
caspase-2 leads to the expansion of myeloid progenitors during aging in mice [26]. Analyses of the NCI-
Cancer Genome Atlas and BloodSpot databases indicate caspase-2 is expressed at lower levels in AML
stem cells than in normal hematopoietic stem cells, and that low expression of caspase-2 in these cells is
associated with poor outcomes [26]. A study examining caspase-2 and caspase-3 levels in peripheral
blood of patients with AML (n=185) found that there were significantly increased levels of non-activated
caspase-2 and caspase-3 [27]. High levels of both non-activated (uncleaved) caspase-2 and caspase-3
were a prognostic factor for poor survival (Relative risk [RR] 2.49, 95% confidence interval [CI] 1.59 to
3.90). The association was primarily driven by caspase-3, such that high levels of activated (cleaved)
caspase-3 was associated with better survival.

Acute lymphoblastic leukemia (ALL): Levels of caspase-2 and caspase-3 were associated with cytogenic
abnormalities in peripheral blood samples from patients with ALL (n=45) [28]. High levels of caspase-3
were associated with complete remission, but levels of caspase-2 did not show an association. The
effect on survival was unclear due to the small sample size.

Glioma: Caspase-2 levels were found to be increased with tumor grade in a study of 82 clinical samples,
such that grade 1 tumors were negative for caspase-2, while 21.3% of grade 2, 33.3% of grade 3, and
66.7% of grade 4 glioma tumors were positive for caspase-2 [29]. Caspase-2 is a functional target of miR-
149, and in tumor samples, the expression of miR-149 is inversely associated with caspase-2. miR-149
promotes cell proliferation by suppressing p53. Abnormalities in p53 are common in glioma, and the
functional effects of miR-149 may depend on the status of p53. The relationship with p53 may modify
the effect of caspase-2 in the tumor tissue.

Non-small cell lung cancer (NSCLC): Caspase-2 is projected to be a target of miR-182-5p. Consistent with
this, inhibition of miR-182-5p promotes tumor cell apoptosis [30]. miR-182-5p was increased, while
caspase-2 was decreased in both tumor tissue and peripheral blood from patients with NSCLC relative to
controls (n=59).

Breast cancer: In cohorts of 64 patients after neoadjuvant chemotherapy and 100 pretreatment patients
with breast carcinomas, levels of the caspase-2S isoform, caspase-2L isoform, nor the ratio of S/L was
associated with progression-free survival, or modified the response to chemotherapy [31]. The ability of
caspase-2 to serve as a biomarker may be dependent on treatment status.
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Non-alcoholic steatohepatitis: CASPASE-2 MAY DRIVE DISEASE PROGRESSION (Preclinical)

Male caspase-2 deficient mice are resistant to high-fat diet-induced obesity, fatty liver, and insulin
resistance [32]. Caspase-2 acts as an initiator of lipoapoptosis, or lipid-induced cytotoxicity [33].
Metabolic changes linked to impaired mitochondrial respiration lead to the accumulation of long-chain
fatty acid metabolites, which triggers caspase-2 activation. Progression from non-alcoholic fatty liver
disease (NAFLD) to non-alcoholic steatohepatitis (NASH) involves hepatocyte apoptosis, thus caspase-2
may be a driver of this process [34]. Caspase-2 is upregulated in hepatocytes from patients with NASH
[34]. In mouse models of NASH, caspase-2 deficiency did not limit inflammation, but it did reduce the
level of apoptotic hepatocytes [34]. The death of hepatocytes triggers an injury response, including a
regenerative fibrotic response driven by sonic hedgehog signaling. By limiting the amount of hepatocyte
cell death, fibrosis is also mitigated in the livers of NASH model mice deficient in caspase-2. These
studies suggest that caspsase-2 inhibitors may help slow the progression of NAFLD and ameliorate some
of the associated metabolic phenotypes. However, more studies are needed to determine whether this
protective effect is influenced by sex.

Safety: Caspase-2 specific inhibitors have not yet been tested in humans. The side effect profile will
likely depend on the degree of inhibition. Use in acute conditions will likely have the best therapeutic
profile.

Types of evidence:
e Numerous laboratory studies

Caspase-2 inhibitors have not been clinically tested, and limited preclinical work has been published.
The most widely used caspase-2 inhibitor in preclinical research is the substrate peptide VDVAD [35].
These studies generally involve acute treatment and do not assess safety or toxicology. The majority of
the work regarding caspase-2 involves the use of caspase-2 deficient mice or caspase-2 knockdown with
siRNAs. These studies have revealed that caspase-2 deficient animals are viable [18]. These animals are
generally normal under basal conditions; however, phenotypes emerge under challenge conditions,
which reflects the role of caspase-2 in stress responses. This suggests that caspase-2 inhibition is unlikely
to be associated with major toxicity, however, chronic inhibition could compromise oxidative stress
responses, and lead to an acceleration of aging-related conditions. Therefore, caspase-2 inhibitors are
likely to be best suited for acute conditions, such as ischemic injuries, or they need to be weak/partial
inhibitors for chronic use.
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Studies in mice suggest that caspase-2 inhibition is unlikely to significantly increase cancer risk, but it
could increase the risk for some hematological malignancies, especially those of myeloid cell origin, in
susceptible populations [26]. Thus, monitoring for hematological abnormalities may be necessary with
the clinical use of caspase-2 inhibitors. Monitoring for changes to metabolic parameters would also be
recommended.

Sex effect: Studies in caspase-2 deficient mice highlight sex-dependent effects with respect to
metabolism [24]. The majority of the rodent studies have been conducted in male animals, so it is
unclear whether the potential therapeutic benefit of caspase-2 inhibitors differs between males and
females.

Drug interactions: Interactions have not been established, but due to its role in regulating cell death,
caspase-2 inhibitors may interact with chemotherapeutic agents.

Sources and dosing:

Caspase-2 inhibitors have not yet been developed for clinical use. The peptide inhibitor, Z-VDVAD-FMK,
is available for research use from commercial suppliers.

Research underway:

There are preclinical efforts underway to develop new peptide-based caspase-2 inhibitors and small
molecule-based caspase-2 inhibitors. These include novel peptide-based caspase-2 inhibitors to be used
for neurodegenerative diseases with intranasal delivery [36], and small molecule caspase-2 inhibitors,
including the published champion inhibitor (NH-23-C2), which was shown to selectively block caspase-2
activation in reversine-treated HCT-116 colon cancer cells [37].

Search terms:
Pubmed, Google: Caspase-2

o Alzheimer’s disease, neurodegeneration, stroke, aging, lifespan, cancer, cardiovascular,
inhibitors

References:

1. Bouchier-Hayes L, Green DR (2012) Caspase-2: the orphan caspase. Cell Death & Differentiation 19, 51-
57.https://doi.org/10.1038/cdd.2011.157.

Conquering Alzheimer’s 57 West 57th Street, Suite 904 CognitiveVitality.org 9
Through Drug Discovery New York, New York 10019 AlzDiscovery.org


https://www.alzdiscovery.org/
https://doi.org/10.1038/cdd.2011.157

Alzheimer’s 4 .
Drug Discovery [ J Cognitive
Foundation A Vital Ity.org Last updated on October 8, 2021

2. Imre G, Berthelet J, Heering J et al. (2017) Apoptosis inhibitor 5 is an endogenous inhibitor of caspase-2. EMBO reports
18, 733-744.https://www.embopress.org/doi/abs/10.15252/embr.201643744.

3. Engidawork E, Gulesserian T, Seidl R et al. (2001) Expression of apoptosis related proteins in brains of patients with
Alzheimer's disease. Neuroscience Letters 303, 79-
82.https://www.sciencedirect.com/science/article/pii/S0304394001016184.

4. Shimohama S, Tanino H, Fujimoto S (1999) Changes in Caspase Expression in Alzheimer's Disease: Comparison with
Development and Aging. Biochemical and Biophysical Research Communications 256, 381-
384.https://www.sciencedirect.com/science/article/pii/S0006291X99903443.

5.LiQ, LiuT, Yang S et al. (2019) Upregulation of miR-34a by Inhibition of IRE1a Has Protective Effect against AB-Induced
Injury in SH-SY5Y Cells by Targeting Caspase-2. Oxidative Medicine and Cellular Longevity 2019,
2140427 .https://doi.org/10.1155/2019/2140427.

6. Troy CM, Rabacchi SA, Friedman W) et al. (2000) Caspase-2 Mediates Neuronal Cell Death Induced by B-Amyloid. The
Journal of Neuroscience 20, 1386-1392.https://www.jneurosci.org/content/ineuro/20/4/1386.full.pdf.

7. Zhao X, Kotilinek LA, Smith B et al. (2016) Caspase-2 cleavage of tau reversibly impairs memory. Nature Medicine 22,
1268-1276.https://doi.org/10.1038/nm.4199.

8. Liu P, Smith BR, Montonye ML et al. (2020) A soluble truncated tau species related to cognitive dysfunction is elevated
in the brain of cognitively impaired human individuals. Scientific Reports 10, 3869.https://doi.org/10.1038/s41598-020-
60777-x.

9. Liu P, Smith BR, Huang ES et al. (2019) A soluble truncated tau species related to cognitive dysfunction and caspase-2 is
elevated in the brain of Huntington’s disease patients. Acta Neuropathologica Communications 7,
111.https://doi.org/10.1186/s40478-019-0764-9.

10. Smith BR, Nelson KM, Kemper LJ et al. (2019) A soluble tau fragment generated by caspase-2 is associated with
dementia in Lewy body disease. Acta Neuropathologica Communications 7, 124.https://doi.org/10.1186/s40478-019-
0765-8.

11. Pozueta J, Lefort R, Ribe EM et al. (2013) Caspase-2 is required for dendritic spine and behavioural alterations in J20
APP transgenic mice. Nature Communications 4, 1939.https://doi.org/10.1038/ncomms2927.

12. Sheikh TI, Vasli N, Pastore S et al. (2021) Biallelic mutations in the death domain of PIDD1 impair caspase-2 activation
and are associated with intellectual disability. Translational Psychiatry 11, 1.https://doi.org/10.1038/s41398-020-01158-w.

13. Di Donato N, Jean YY, Maga AM et al. (2016) Mutations in CRADD Result in Reduced Caspase-2-Mediated Neuronal
Apoptosis and Cause Megalencephaly with a Rare Lissencephaly Variant. The American Journal of Human Genetics 99,
1117-1129.https://doi.org/10.1016/j.ajhg.2016.09.010.

14. Xu Z-X, Tan J-W, Xu H et al. (2019) Caspase-2 promotes AMPA receptor internalization and cognitive flexibility via
mMTORC2-AKT-GSK3p signaling. Nature Communications 10, 3622.https://doi.org/10.1038/s41467-019-11575-1.

15. Jin K, Nagayama T, Mao X et al. (2002) Two caspase-2 transcripts are expressed in rat hippocampus after global
cerebral ischemia. Journal of Neurochemistry 81, 25-35.https://onlinelibrary.wiley.com/doi/abs/10.1046/{.1471-
4159.2002.00781 .x.

Conquering Alzheimer’s 57 West 57th Street, Suite goq CognitiveVitality.org 10
Through Drug Discovery New York, New York 10019 AlzDiscovery.org


https://www.alzdiscovery.org/
https://www.embopress.org/doi/abs/10.15252/embr.201643744
https://www.sciencedirect.com/science/article/pii/S0304394001016184
https://www.sciencedirect.com/science/article/pii/S0006291X99903443
https://doi.org/10.1155/2019/2140427
https://www.jneurosci.org/content/jneuro/20/4/1386.full.pdf
https://doi.org/10.1038/nm.4199
https://doi.org/10.1038/s41598-020-60777-x
https://doi.org/10.1038/s41598-020-60777-x
https://doi.org/10.1186/s40478-019-0764-9
https://doi.org/10.1186/s40478-019-0765-8
https://doi.org/10.1186/s40478-019-0765-8
https://doi.org/10.1038/ncomms2927
https://doi.org/10.1038/s41398-020-01158-w
https://doi.org/10.1016/j.ajhg.2016.09.010
https://doi.org/10.1038/s41467-019-11575-1
https://onlinelibrary.wiley.com/doi/abs/10.1046/j.1471-4159.2002.00781.x
https://onlinelibrary.wiley.com/doi/abs/10.1046/j.1471-4159.2002.00781.x

Alzheimer’s .
Drug Discovery Cognitive
Foundation Vital Ity.org Last updated on October 8, 2021

16. Zhang R, Zhou W, Yu Z et al. (2019) miR-1247-3p mediates apoptosis of cerebral neurons by targeting caspase-2 in
stroke. Brain Research 1714, 18-26.https://www.sciencedirect.com/science/article/pii/S0006899319301040.

17. Carlsson Y, Schwendimann L, Vontell R et al. (2011) Genetic inhibition of caspase-2 reduces hypoxic-ischemic and
excitotoxic neonatal brain injury. Annals of Neurology 70, 781-
789.https://onlinelibrary.wiley.com/doi/abs/10.1002/ana.22431.

18. Zhang Y, Padalecki SS, Chaudhuri AR et al. (2007) Caspase-2 deficiency enhances aging-related traits in mice.
Mechanisms of Ageing and Development 128, 213-
221.https://www.sciencedirect.com/science/article/pii/S0047637406002776.

19. Shalini S, Puccini J, Wilson CH et al. (2015) Caspase-2 protects against oxidative stress in vivo. Oncogene 34, 4995-
5002.https://doi.org/10.1038/0onc.2014.413.

20. Tiwari M, Sharma LK, Vanegas D et al. (2014) A nonapoptotic role for CASP2/caspase 2. Autophagy 10, 1054-
1070.https://doi.org/10.4161/auto.28528.

21. Sharma R, Callaway D, Vanegas D et al. (2014) Caspase-2 Maintains Bone Homeostasis by Inducing Apoptosis of
Oxidatively-Damaged Osteoclasts. PLOS ONE 9, €93696.https://doi.org/10.1371/journal.pone.0093696.

22. Lopez-Cruzan M, Herman B (2013) Loss of caspase-2 accelerates age-dependent alterations in mitochondrial
production of reactive oxygen species. Biogerontology 14, 121-130.https://doi.org/10.1007/s10522-013-9415-x.

23. Wilson CH, Shalini S, Filipovska A et al. (2015) Age-related proteostasis and metabolic alterations in Caspase-2-deficient
mice. Cell Death & Disease 6, €1615-e1615.https://doi.org/10.1038/cddis.2014.567.

24. Wilson CH, Nikolic A, Kentish SJ et al. (2016) Sex-specific alterations in glucose homeostasis and metabolic parameters
during ageing of caspase-2-deficient mice. Cell Death Discovery 2, 16009.https://doi.org/10.1038/cddiscovery.2016.9.

25. Dawar S, Lim Y, Puccini J et al. (2017) Caspase-2-mediated cell death is required for deleting aneuploid cells. Oncogene
36, 2704-2714.https://doi.org/10.1038/0onc.2016.423.

26. Dawar S, Shahrin NH, Sladojevic N et al. (2016) Impaired haematopoietic stem cell differentiation and enhanced
skewing towards myeloid progenitors in aged caspase-2-deficient mice. Cell Death & Disease 7, e2509-
€2509.https://doi.org/10.1038/cddis.2016.406.

27. Estrov Z, Thall PF, Talpaz M et al. (1998) Caspase 2 and Caspase 3 Protein Levels as Predictors of Survival in Acute
Myelogenous Leukemia. Blood 92, 3090-3097.https://www.sciencedirect.com/science/article/pii/S0006497120578567.

28. Faderl S, Thall PF, Kantarjian HM et al. (1999) Caspase 2 and Caspase 3 as Predictors of Complete Remission and
Survival in Adults with Acute Lymphoblastic Leukemia. Clinical Cancer Research 5, 4041-
4047 .https://clincancerres.aacrjournals.org/content/clincanres/5/12/4041 full.pdf.

29. Shen X, LiJ, Liao W et al. (2016) microRNA-149 targets caspase-2 in glioma progression. Oncotarget 7, 26388-
26399.https://pubmed.ncbi.nlm.nih.gov/27049919
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5041987/.

30. Yang L, Dou Y, Sui Z et al. (2020) Upregulated miRNA-182-5p expression in tumor tissue and peripheral blood samples
from patients with non-small cell lung cancer is associated with downregulated Caspase 2 expression. Exp Ther Med 19,
603-610.https://pubmed.ncbi.nlm.nih.gov/31897103

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6923754/.

Conquering Alzheimer’s 57 West 57th Street, Suite goq CognitiveVitality.org 11
Through Drug Discovery New York, New York 10019 AlzDiscovery.org


https://www.alzdiscovery.org/
https://www.sciencedirect.com/science/article/pii/S0006899319301040
https://onlinelibrary.wiley.com/doi/abs/10.1002/ana.22431
https://www.sciencedirect.com/science/article/pii/S0047637406002776
https://doi.org/10.1038/onc.2014.413
https://doi.org/10.4161/auto.28528
https://doi.org/10.1371/journal.pone.0093696
https://doi.org/10.1007/s10522-013-9415-x
https://doi.org/10.1038/cddis.2014.567
https://doi.org/10.1038/cddiscovery.2016.9
https://doi.org/10.1038/onc.2016.423
https://doi.org/10.1038/cddis.2016.406
https://www.sciencedirect.com/science/article/pii/S0006497120578567
https://clincancerres.aacrjournals.org/content/clincanres/5/12/4041.full.pdf
https://pubmed.ncbi.nlm.nih.gov/27049919
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5041987/
https://pubmed.ncbi.nlm.nih.gov/31897103
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6923754/

Alzheimer’s .
Drug Discovery Cognitive
Foundation Vital Ity.org Last updated on October 8, 2021

31. Brynychova V, Hlavac V, Ehrlichova M et al. (2013) Importance of transcript levels of caspase-2 isoforms S and L for
breast carcinoma progression. Future Oncology 9, 427-438.https://www.futuremedicine.com/doi/abs/10.2217/fon.12.200.

32. Wilson CH, Nikolic A, Kentish SJ et al. (2017) Caspase-2 deficiency enhances whole-body carbohydrate utilisation and
prevents high-fat diet-induced obesity. Cell Death & Disease 8, e3136-e3136.https://doi.org/10.1038/cddis.2017.518.

33. Johnson ES, Lindblom KR, Robeson A et al. (2013) Metabolomic Profiling Reveals a Role for Caspase-2 in Lipoapoptosis
*_Journal of Biological Chemistry 288, 14463-14475.https://doi.org/10.1074/jbc.M112.437210.

34. Machado MV, Michelotti GA, Pereira TdA et al. (2015) Reduced lipoapoptosis, hedgehog pathway activation and
fibrosis in caspase-2 deficient mice with non-alcoholic steatohepatitis. Gut 64, 1148-
1157.https://gut.bmj.com/content/gutinl/64/7/1148.full.pdf.

35. Brown-Suedel AN, Bouchier-Hayes L (2020) Caspase-2 Substrates: To Apoptosis, Cell Cycle Control, and Beyond.
Frontiers in Cell and Developmental Biology 8.https://www.frontiersin.org/article/10.3389/fcell.2020.610022.

36. Lee H, Shin EA, Lee JH et al. (2018) Caspase inhibitors: a review of recently patented compounds (2013-2015). Expert
Opinion on Therapeutic Patents 28, 47-59.https://doi.org/10.1080/13543776.2017.1378426.

37. Poreba M, Rut W, Groborz K et al. (2019) Potent and selective caspase-2 inhibitor prevents MDM-2 cleavage in
reversine-treated colon cancer cells. Cell Death & Differentiation 26, 2695-2709.https://doi.org/10.1038/s41418-019-0329-
2.

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.

Conquering Alzheimer’s 57 West 57th Street, Suite goq CognitiveVitality.org 12
Through Drug Discovery New York, New York 10019 AlzDiscovery.org


https://www.alzdiscovery.org/
https://www.futuremedicine.com/doi/abs/10.2217/fon.12.200
https://doi.org/10.1038/cddis.2017.518
https://doi.org/10.1074/jbc.M112.437210
https://gut.bmj.com/content/gutjnl/64/7/1148.full.pdf
https://www.frontiersin.org/article/10.3389/fcell.2020.610022
https://doi.org/10.1080/13543776.2017.1378426
https://doi.org/10.1038/s41418-019-0329-2
https://doi.org/10.1038/s41418-019-0329-2
https://www.alzdiscovery.org/terms-and-conditions
mailto:INFO@alzdiscovery.org
https://www.alzdiscovery.org/cognitive-vitality/ratings

