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Abstract

The human DNA double helix is wrapped around proteins known as histones, which play a critical role in regulating gene expression.
The goal of this opinion piece is to provide an overview of how histone sensing drives Alzheimer’s disease (AD). Histones are proteins
enriched in basic amino acids. Histone acetylation plays an important role in the progression of AD as its dysregulation can lead to
neuroinflammation and neurodegenerative diseases. Specifically, abnormal histone acetylation, a post-translation modification, is a key
factor in AD as it contributes to brain cell inflammatory pathology. Thus, higher levels of histone acetylation could potentially serve as
important biomarkers for the progression of AD. Here, we report that increased levels of acetylation of histones H2B, H3, and H4 in
the promoter regions of Tip60 lysine acetyltransferase protein, p300/CREB-binding protein (CBP), GCN5-related N-acetyltransferases,
p300/CBP-associated factor, elongator protein 3, brain-derived neurotrophic factor, and Tau genes in the hippocampus and temporal lobe
are associated with the development of AD-associated learning and memory impairment.
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1. Introduction
The development of Alzheimer’s disease (AD) is con-

sidered to have a genetic risk factor. The human brain
withADoften shows abnormal build-up of histone proteins.
Although recent research has identified how histone sens-
ing drives AD, it remains unclear whether histone acetyla-
tion of AD-related proteins in the temporal lobe (TL) and
hippocampus (HIP) mediates the targeting of genes by the
acetylation machinery [1]. Over time, these proteins lead
to plaques, tangles, large brain chambers large, and brain
atrophy. Histone acetylation is the most extensively char-
acterized epigenetic mechanism involved in memory for-
mation and consolidation, learning, and synaptic plasticity
[2]. In eukaryotic cells, nucleosomes are the main struc-
tural units of chromatin, and the histone octamer is com-
posed of two copies of each of the core histones H2A, H2B,
H3, and H4, forming the core particle around which the
DNA double helix wraps [3]. Histones are proteins that
tightly bind DNA and are composed of two copies each of
H2A, H2B, H3, and H4 proteins. Histone modification is
involved in the development of AD [4]. In the nucleus, his-
tone acetylation and histone deacetylation are in a dynamic
equilibrium and are jointly regulated by histone acetyltrans-
ferase (HAT) and histone deacetylase (HDAC). HAT trans-
fers the acetyl group of acetyl coenzyme A (acetyl-CoA)
to a specific lysine residue at the amino terminus of a hi-
stone protein. HDAC deacetylates histone, resulting in a
more positively charged histone, which then binds more
tightly to the negatively charged DNA, leading to densely
coiled chromatin that inhibits gene transcription [5]. Some
histones function as spools for thread-like DNA to wrap
around. Chromatin structure is closely related to eukary-

otic gene expression and directly affects the expression of
genetic information carried by DNA assembled in the nu-
cleus in the form of chromatin. When genes are activated,
there are certain structural changes in the corresponding re-
gions of chromatin; this transcriptionally active chromatin
is called euchromatin [6]. Histones play an important role
in packing these long DNAmolecules into the nucleosome,
giving the chromosome a more compact shape. Each nucle-
osome comprises DNA wrapped around a core of eight his-
tone proteins into a 30 nm spiral solenoid [7]. Histones help
DNA condense into chromatin by acting as spools around
which DNA wraps in the nucleus. H1 histone protein is
crucial for maintaining the chromosome structure. Modi-
fication sensing of histones by acetylation has been shown
to modulate the chromatin structure by changing protein-
DNA or protein-protein interactions. Systematic sensing
induced histone acetylation is associated with local chro-
matin opening that mediate change in chromatin structure
and gene expression. This histone sensing is histone acety-
lation induces crosstalk between gene expression open and
close.

For this review, we gathered information from differ-
ent studies that describe how histones display both immuno-
logic and inflammatory effects, which can be either ben-
eficial or detrimental in specific circumstances. Histones
are basic proteins, and their positive charge allows them to
bind tightly to the negatively charged DNA backbone [6].
The amino end of each histone protein protrudes from the
nucleosome, forming a histone tail. These tails form links
between nucleosomes and are also sites for histone modifi-
cation [8].
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2. Role of Histone Acetylation in AD
Histone modifications include acetylation, phospho-

rylation, ubiquitination, ADP-ribosylation, and methyla-
tion of positively charged basic amino acids such as lysine,
arginine, and histidine, which are abundant in histones. In
general, acetylation can neutralize the positive charge of ba-
sic amino acid residues on histone tails, thereby weakening
the binding between histones and negatively charged DNA,
leading to a looser chromatin structure. This chromatin re-
modeling allows for easier access of transcription factors
to DNA, which in turn enables the transcription of spe-
cific genes and enhanced expression levels of those genes
[9]. Interestingly, like the H2B mutant, the H3 mutant is
minimally incorporated into chromatin in cells but still en-
hances colony formation ability. Cancer-associated muta-
tions of histones H3 andH2A also induce nucleosome insta-
bility. Histones in chromatin in transcriptionally active re-
gions are characterized by less lysine-rich H1 histones; in-
creased instability of H2A-H2B dimers; and modifications
such as acetylation, phosphorylation, and ubiquitination on
histones H3 and H4. Modification of histones H3 and H4
makes nucleosomes loose and unstable, reducing the affin-
ity of nucleosome proteins to DNA and facilitating gene
transcription, which lead to diseases. Histones can medi-
ate detrimental effects on cells in various human diseases as
they can be released from cells in their free form, leading to
tissue damage [10]. The scientific community has increas-
ingly shown interest in histones as potential biomarkers and
therapeutic targets in AD, because they play a key patho-
physiological role in inflammation and thrombosis [11].

Histones have been studied as potential therapeutic
targets in many pathologies where deregulated inflamma-
tory processes play a key role. Histones act as damage-
associated molecular patterns to promote immune cell acti-
vation and pro-inflammatory cytokine release, causing cy-
totoxicity and immune stimulation. Histone modification
triggers and accelerates inflammation, depending on the
cell type affected. HDAC is a class of enzymes that play
an important role in the structural modification of chromo-
somes and the regulation of gene expression. In general, the
acetylation of histones is conducive to the dissociation of
DNA and histone octamers, and the nucleosome structure
is relaxed, allowing various transcription factors and co-
transcription factors to specifically bind to DNA-binding
sites and activate gene transcription. Deacetylation of his-
tones, on the other hand, plays the opposite role [12].

3. Development of AD through Histone
Acetylation

AD is a neurodegenerative disease characterized by
changes in the level of a specific histone modification,
namely, histone H3 lysine acetylation, which is potentially
driven by the actions of its associated corepressors [13].
AD is associated with epigenetic modulation, which af-

fects the level of neuroinflammation in the brain, leading
to cognitive decline and memory impairment due to the
loss of neuronal cell loss. Acetylation of histones H3 and
H4 in the brain of patients with AD promotes the progres-
sion of neuroinflammation in the central nervous system.
In addition, altered acetylation activity on non-histone pro-
teins is also closely associated with the pathogenesis of
AD. There is increased histone acetylation in AD; thus,
HDAC inhibitors (HDACis) are considered potential thera-
peutic agents due to their protective functions [14]. In gen-
eral, histone acetylation is associated with enhanced AD;
conversely, the removal of acetyl groups from histones is
catalyzed by HDACs, which reduces neuroinflammation
mainly by regulating inflammation towards ameliorating
AD. Indeed, increasing evidence has shown that regener-
ative neurogenesis has the potential to improve brain repair
in AD in humans. More specifically, HDACs promote a
healthy neuronal state. Conversely, increased deacetyla-
tion, particularly at gene promoters, is linked to the pro-
gression of AD. Increasing histone acetylation in the HIP
by HATs can improve cognitive deficits and enhance mem-
ory formation, whereas HDAC levels are increased in the
HIP of patients with AD [15]. Some protein molecules,
such as HAT enzymes, require covalent histone modifica-
tion. HDAC regulates gene expression at the DNA level
[16]. The acetylation of histones by HATs leads to a relaxed
chromatin structure, making DNA more accessible for the
transcription of genes, thus acting as a transcriptional coac-
tivator. On the other hand, HDAC promotes the deacety-
lation of histones and represses the transcription of genes,
acting as a transcriptional co-repressor. HDAC is a class
of enzymes that play an important role in the histone mod-
ification of chromosomes and the regulation of AD. The
acetylation of histones promotes the dissociation of DNA
and histone octamers, leading to amore relaxed nucleosome
structure, whichmakes it easier for transcription factors and
co-transcription factors to bind to DNA and activate gene
transcription [17]. Several mechanisms in the human brain
depend on histone acetylation development of AD. In the
nucleus, histone acetylation and histone deacetylation are in
dynamic equilibrium and are jointly regulated by HAT and
HDAC [18]. The increased histone acetylation occurs in
AD and repressed functions of HDACis. HAT transfers the
acetyl group of acetyl-CoA to a specific lysine residue at the
amino terminus of histone, and development AD; excessive
HAT activity is linked to the development of AD. HDAC
deacetylates the histone of lysine residue, whichmay inhibit
AD development (Fig. 1). Inhibiting HDAC contributes to
a reduction in inflammation; accordingly, some HDACis
have been shown to exert therapeutic effects against AD.
Histone acetylation in the HIP plays an important role in
the formation of long-term memory, and its dysregulation
is associated with impaired memory and the development
AD. Moreover, histone acetylation seems to be increased
in brain regions with inflammation. HDACis increase his-
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Fig. 1. Repression and activation of gene expression in Alzheimer’s disease via histone acetylation. Created with BioRender.com.

tone acetylation and prevent histone deacetylation, making
them promising therapeutic agents for AD [19].

4. Acetylation Molecular Mechanisms of
Development of AD

HDAC binds tightly to negatively charged DNA, lead-
ing to densely coiled chromatin and inhibition of gene tran-
scription. HDACs indirectly regulate their own expres-
sion levels by modifying chromatin structure and also sta-
bilize age-related proteins including Tip60 lysine acetyl-
transferase protein (Tip60), p300/CREB-binding protein
(CBP), General control non-depressible 5 (GCN5)-related
N-acetyltransferase (GNAT), p300/CBP-associated factor

(PCAF), elongator protein 3 (ELP3), brain-derived neu-
rotrophic factor (BDNF), and Tau. HDACs are emerg-
ing as a new class of drugs to treat neurodegenerative dis-
eases due to their ability to increase histone deacetylation
in specific regions of chromatin, potentially offering a ther-
apeutic approach to neurological disorders [20]. Interest-
ingly, a study in adult mice with impaired long-term mem-
ory due to expression of mutant CBP with suppressed HAT
activity, showed that the phenotype could be re-established
upon the reversal of HAT activity or use of HDACis. Due
to Alzheimer’s disease development involving HDACs in
an amyloid-beta accumulation, tau abnormalities, neuroin-
flammation, mitochondrial dysfunction, and synaptic loss
by exploring the connections between aging mechanisms
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and AD pathogenesis, thus, HDACIs have been suggested
as agents for the treatment of AD. Histone acetylation in-
hibitors (HDACis) not only have promising therapeutic ef-
fects against AD but also have the advantages of relatively
high selectivity and reversal of HAT activity [21]. Interest-
ingly, aging is also associated with a decrease in HDAC ac-
tivity [22]. Increased levels of acetylation of histones H2B,
H3, and H4 in the promoter regions of Tip60, p300/CBP,
GNAT, PCAF, ELP3, BDNF, and Tau genes are associated
with the development AD.

Furthermore, repaired AD has also been observed in
Tip60, p300/CBP, Tau, GNAT, PCAF, ELP3, BDNF, and
HDACis evidencing the role of histone in memory and
synaptic plasticity to repress AD (Table 1). A study in-
volving AD models has extensively shown the role of hi-
stone acetylation in learning, memory, and synaptic plas-
ticity [23]. Histone acetylation involves the addition of
acetyl groups from acetyl-CoA to lysine residues on the
N-terminal tails of histones, mostly H3 and H4, weak-
ing the interaction between DNA and histones and allow-
ing the transcriptional machinery access to gene promoters,
thereby enabling posttranslational modifications to occur
such as methylation, acetylation, phosphorylation, ubiqui-
tylation, and SUMOylation [24]. The main histone acety-
lation changes involved in AD pathology are enrichment
of H3K27ac and H3K9ac in the TL and HIP, and loss of
H3K18ac, H3K23ac, H4K16ac, H3K122ac in the TL of pa-
tients with AD compared to controls. Moreover, the devel-
opment of HDACis has brought promising results for AD
therapeutics [25]. Some studies have made great advances
in understanding the role of histone acetylation in AD. For
example, inhibition of HDAC3 in AD has been shown to in-
crease histoneH3 andH4 acetylation and decrease the accu-
mulation of amyloid beta plaques and tau phosphorylation.
AD is associated with the upregulation of gene acetylation
by HATs such as Tip60, p300/CBP, GNAT, PCAF, ELP3,
BDNF, Tau, and HDACs (e.g., [26]). By contrast, histone
deacetylation involves the removal of the acetyl groups by
HDACs, leading to reconfiguration of the epigenome as a
mechanism involved in AD pathology [27]. Furthermore,
immediate early genes, including BDNF, are potential tar-
gets in AD. It has been reported that increased levels of
H3 acetylation at BDNF and p300/CBP in the HIP are as-
sociated with the development of AD; however, a mutant
form of p300/CBP and BDNF with suppressed HAT activ-
ity showed histone deacetylation.

5. Discussion
An understanding of the genetic mechanisms under-

lying AD and the genes potentially implicated in histone
acetylation will lead to a better understanding of AD de-
velopment [28]. Moreover, the acetylation of histones in
Tip60, p300/CBP, GNAT, PCAF, ELP3, BDNF, and Tau
appear to be increased in brain regions with inflamma-
tion. HDACs remove acetyl groups from histones and are

Table 1. Modified acetylation and deacetylation of histone
substrates play a regulatory role in the development of

Alzheimer’s disease.
Activation of genes in Alzheimer’s disease (AD)

Tip60 acetylation H3 and H4 acetylation
p300/CBP acetylation H2B and H4 acetylation
GNAT acetylation H2B and H4 acetylation
PCAF acetylation H2B and H4 acetylation
ELP3 acetylation H3 acetylation
BDNF acetylation H3 and H4 acetylation
Tau acetylation Acetylation

Repression of genes in Alzheimer’s disease (AD)

Tip60 deacetylation H3 and H4 deacetylation
Tau deacetylation Deacetylation
GNAT deacetylation H2B and H4 deacetylation
PCAF deacetylation H2B and H4 deacetylation
ELP3 deacetylation H3 deacetylation
BDNF deacetylation H3 and H4 deacetylation
p300/CBP deacetylation H2B and H4 deacetylation

emerging as a new class of drugs to treat neurodegenera-
tive diseases [29]. AD is regulated via histone acetylation
in the temporal lobe (TL) and hippocampus (HIP), such as
Tip60, p300/CBP, GNAT, PCAF, ELP3, BDNF, and Tau
genes. Several genes that do not undergo changes in his-
tone acetylation have been implicated in AD, such as amy-
loid precursor protein, presenilin-1, triggering receptor ex-
pressed on myeloid cells 2, apolipoprotein E. Furthermore,
several genes have been implicated as neurodegenerative
disease targets, including synuclein alpha, Parkin RBR E3
ubiquitin protein ligase, and leucine-rich repeat kinase 2
[30,31]. Moreover, histone acetylation seems to be in-
creased in brain regions with inflammation, particularly in
regions targeted by the nuclear factor kappa B gene, which
is implicated in the development of AD [32]. This opin-
ion piece provides an overview of the genetic acetylation
of AD and the relationship between these gene acetylation
and deacetylation in AD.

6. Conclusion
Alzheimer’s disease development is a condition of

Tip60, p300/CBP, GNAT, PCAF, ELP3, BDNF, and Tau
gene expression open gene expressions by histone acety-
lation by the gradual nervous system degeneration. This
opinion will summarize histone-sensing acetylation and
histone-sensing reversible deacetylation. It has been there-
fore suggested that Alzheimer’s disease develops by Tip60,
p300/CBP, GNAT, PCAF, ELP3, BDNF, and Tau gene ex-
pression acetylation, but suppression by deacetylation.

Abbreviations
Tip60, Tat-interactive N-acetylase; p300/CBP,

p300/CREB-binding protein; GNAT, Gcn5-related N-
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acetylase; PCAF, p300/CBP-associated factor; ELP3,
elongator complex protein 3; BDNF, brain-derived
neurotrophic factor.

Author Contributions
JPW was responsible for the conception of ideas

presented, writing, and the entire preparation of this
manuscript.

Ethics Approval and Consent to Participate
Not applicable.

Acknowledgment
Not applicable.

Funding
This research received no external funding.

Conflict of Interest
The author declares no conflict of interest.

References
[1] Yao W, Hu X, Wang X. Crossing epigenetic frontiers: the in-

tersection of novel histone modifications and diseases. Signal
Transduction and Targeted Therapy. 2024; 9: 232. https://doi.or
g/10.1038/s41392-024-01918-w.

[2] Lai PM, Gong X, Chan KM. Roles of Histone H2B, H3 and
H4 Variants in Cancer Development and Prognosis. Interna-
tional Journal of Molecular Sciences. 2024; 25: 9699. https:
//doi.org/10.3390/ijms25179699.

[3] Sun JM, Wiaderkiewicz R, Ruiz-Carrillo A. Histone H5 in the
control of DNA synthesis and cell proliferation. Science. 1989;
245: 68–71. https://doi.org/10.1126/science.2740916.

[4] Verreault A, Kaufman PD, Kobayashi R, Stillman B. Nucleoso-
mal DNA regulates the core-histone-binding subunit of the hu-
man Hat1 acetyltransferase. Current Biology. 1998; 8: 96–108.
https://doi.org/10.1016/s0960-9822(98)70040-5.

[5] Arimura Y, Ikura M, Fujita R, NodaM, Kobayashi W, Horikoshi
N, et al. Cancer-associated mutations of histones H2B, H3.1
and H2A.Z.1 affect the structure and stability of the nucleo-
some. Nucleic Acids Research. 2018; 46: 10007–10018. https:
//doi.org/10.1093/nar/gky661.

[6] Byvoet P, Barber M, Amidei K, Lowell N, Trudeau W. Effect of
exogenous histone H5 on integration of histone H1 in rat liver
chromatin. Correlations with aberrant epsilon-N-methylation of
histone H1. Biochimica et Biophysica Acta. 1986; 867: 163–
175. https://doi.org/10.1016/0167-4781(86)90076-x.

[7] Chen R, Kang R, Fan XG, Tang D. Release and activity of
histone in diseases. Cell Death & Disease. 2014; 5: e1370.
https://doi.org/10.1038/cddis.2014.337.

[8] Erler J, Zhang R, Petridis L, Cheng X, Smith JC, Langowski
J. The role of histone tails in the nucleosome: a computational
study. Biophysical Journal. 2014; 107: 2911–2922. https://doi.
org/10.1016/j.bpj.2014.10.065.

[9] Wang S, Guo S, Guo J, Du Q,WuC,WuY, et al. Cell death path-
ways: molecular mechanisms and therapeutic targets for cancer.
MedComm. 2024; 5: e693. https://doi.org/10.1002/mco2.693.

[10] Wang X, Liu Q, Yu HT, Xie JZ, Zhao JN, Fang ZT, et al. A
positive feedback inhibition of isocitrate dehydrogenase 3β on
paired-box gene 6 promotes Alzheimer-like pathology. Signal

Transduction and Targeted Therapy. 2024; 9: 105. https://doi.or
g/10.1038/s41392-024-01812-5.

[11] Sato K, Takayama KI, Saito Y, Inoue S. ERRα and ERRγ coor-
dinate expression of genes associated with Alzheimer’s disease,
inhibiting DKK1 to suppress tau phosphorylation. Proceedings
of the National Academy of Sciences of the United States of
America. 2024; 121: e2406854121. https://doi.org/10.1073/pn
as.2406854121.

[12] Li Y, Huang H, Zhu M, Bai H, Huang X. Roles of the MYST
Family in the Pathogenesis of Alzheimer’s Disease via Histone
or Non-histone Acetylation. Aging and Disease. 2021; 12: 132–
142. https://doi.org/10.14336/AD.2020.0329.

[13] De Plano LM, Saitta A, Oddo S, Caccamo A. Epigenetic
Changes inAlzheimer’sDisease: DNAMethylation andHistone
Modification. Cells. 2024; 13: 719. https://doi.org/10.3390/cell
s13080719.

[14] Yang S, Fan L, Zhang R, Song C, Shi J, Wang J, et al. Smila-
genin induces expression and epigenetic remodeling of BDNF in
alzheimer’s disease. Phytomedicine. 2023; 118: 154956. https:
//doi.org/10.1016/j.phymed.2023.154956.

[15] Ibrahim HS, Sippl W. Histone Acetyltransferase and Deacety-
lase Inhibitors-New Aspects and Developments. International
Journal of Molecular Sciences. 2023; 24: 16985. https://doi.or
g/10.3390/ijms242316985.

[16] Huang Z. Evidence that Alzheimer’s Disease Is a Disease
of Competitive Synaptic Plasticity Gone Awry. Journal of
Alzheimer’s Disease: JAD. 2024; 99: 447–470. https://doi.or
g/10.3233/JAD-240042.

[17] ChauDDL,Ng LLH, Zhai Y, LauKF. Amyloid precursor protein
and its interacting proteins in neurodevelopment. Biochemical
Society Transactions. 2023; 51: 1647–1659. https://doi.org/10.
1042/BST20221527.

[18] Chinnathambi S. Histone deacetylase’s regulates Tau function in
Alzheimer’s disease. Advances in Protein Chemistry and Struc-
tural Biology. 2025; 143: 339–361. https://doi.org/10.1016/bs.a
pcsb.2024.09.008

[19] BeaverM, Karisetty BC, Zhang H, Bhatnagar A, Armour E, Par-
mar V, et al. Chromatin and transcriptomic profiling uncover
dysregulation of the Tip60 HAT/HDAC2 epigenomic landscape
in the neurodegenerative brain. Epigenetics. 2022; 17: 786–807.
https://doi.org/10.1080/15592294.2021.1959742.

[20] Zhang H, Karisetty BC, Bhatnagar A, Armour EM, Beaver M,
Roach TV, et al. Tip60 protects against amyloid-β-induced tran-
scriptomic alterations via different modes of action in early ver-
sus late stages of neurodegeneration. Molecular and Cellular
Neurosciences. 2020; 109: 103570. https://doi.org/10.1016/j.mc
n.2020.103570.

[21] Zhang S, Meng Y, Zhou L, Qiu L, Wang H, Su D, et al. Tar-
geting epigenetic regulators for inflammation: Mechanisms and
intervention therapy. MedComm. 2022; 3: e173. https://doi.org/
10.1002/mco2.173.

[22] Lu X,Wang L, Yu C, YuD, YuG. Histone AcetylationModifiers
in the Pathogenesis of Alzheimer’s Disease. Frontiers in Cellular
Neuroscience. 2015; 9: 226. https://doi.org/10.3389/fncel.2015.
00226.

[23] Schneider A, Chatterjee S, Bousiges O, Selvi BR, Swaminathan
A, Cassel R, et al. Acetyltransferases (HATs) as targets for neu-
rological therapeutics. Neurotherapeutics. 2013; 10: 568–588.
https://doi.org/10.1007/s13311-013-0204-7.

[24] Creighton SD, Jardine KH, DesimoneA, ZmetanaM, Castellano
S, Milite C, et al. Age-dependent attenuation of spatial memory
deficits by the histone acetyltransferase p300/CBP-associated
factor (PCAF) in 3xTG Alzheimer’s disease mice. Learning &
Memory. 2022; 29: 71–76. https://doi.org/10.1101/lm.053536.
121.

[25] Mattsson N, Zetterberg H, Janelidze S, Insel PS, Andreasson
U, Stomrud E, et al. Plasma tau in Alzheimer disease. Neu-

5

https://doi.org/10.1038/s41392-024-01918-w
https://doi.org/10.1038/s41392-024-01918-w
https://doi.org/10.3390/ijms25179699
https://doi.org/10.3390/ijms25179699
https://doi.org/10.1126/science.2740916
https://doi.org/10.1016/s0960-9822(98)70040-5
https://doi.org/10.1093/nar/gky661
https://doi.org/10.1093/nar/gky661
https://doi.org/10.1016/0167-4781(86)90076-x
https://doi.org/10.1038/cddis.2014.337
https://doi.org/10.1016/j.bpj.2014.10.065
https://doi.org/10.1016/j.bpj.2014.10.065
https://doi.org/10.1002/mco2.693
https://doi.org/10.1038/s41392-024-01812-5
https://doi.org/10.1038/s41392-024-01812-5
https://doi.org/10.1073/pnas.2406854121
https://doi.org/10.1073/pnas.2406854121
https://doi.org/10.14336/AD.2020.0329
https://doi.org/10.3390/cells13080719
https://doi.org/10.3390/cells13080719
https://doi.org/10.1016/j.phymed.2023.154956
https://doi.org/10.1016/j.phymed.2023.154956
https://doi.org/10.3390/ijms242316985
https://doi.org/10.3390/ijms242316985
https://doi.org/10.3233/JAD-240042
https://doi.org/10.3233/JAD-240042
https://doi.org/10.1042/BST20221527
https://doi.org/10.1042/BST20221527
https://doi.org/10.1016/bs.apcsb.2024.09.008
https://doi.org/10.1016/bs.apcsb.2024.09.008
https://doi.org/10.1080/15592294.2021.1959742
https://doi.org/10.1016/j.mcn.2020.103570
https://doi.org/10.1016/j.mcn.2020.103570
https://doi.org/10.1002/mco2.173
https://doi.org/10.1002/mco2.173
https://doi.org/10.3389/fncel.2015.00226
https://doi.org/10.3389/fncel.2015.00226
https://doi.org/10.1007/s13311-013-0204-7
https://doi.org/10.1101/lm.053536.121
https://doi.org/10.1101/lm.053536.121
https://www.imrpress.com


rology. 2016; 87: 1827–1835. https://doi.org/10.1212/WNL.
0000000000003246.

[26] Ma M, Fei X, Jiang D, Chen H, Xie X, Wang Z, et al. Re-
search Progress on the Mechanism of Histone Deacetylases in
Ferroptosis of Glioma. Oncology Reviews. 2024; 18: 1432131.
https://doi.org/10.3389/or.2024.1432131.

[27] Donnarumma F, Tucci V, Ambrosino C, Altucci L, Carafa
V. NAA60 (HAT4): the newly discovered bi-functional Golgi
member of the acetyltransferase family. Clinical Epigenetics.
2022; 14: 182. https://doi.org/10.1186/s13148-022-01402-8.

[28] Papageorgakopoulou MA, Bania A, Lagogianni IA, Birmpas
K, Assimakopoulou M. The Role of Glia Telomere Dysfunc-
tion in the Pathogenesis of Central Nervous System Diseases.
Molecular Neurobiology. 2024; 61: 5868–5881. https://doi.org/
10.1007/s12035-024-03947-6.

[29] Chen J, Li H, Huang Y, Tang Q. The role of high mobility group
proteins in cellular senescence mechanisms. Frontiers in Aging.

2024; 5: 1486281. https://doi.org/10.3389/fragi.2024.1486281.
[30] Wang N, Su X, Sams D, Prabhakar NR, Nanduri J. P300/CBP

Regulates HIF-1-Dependent Sympathetic Activation andHyper-
tension by Intermittent Hypoxia. American Journal of Respi-
ratory Cell and Molecular Biology. 2024; 70: 110–118. https:
//doi.org/10.1165/rcmb.2022-0481OC.

[31] Dziewa M, Złotek M, Herbet M, Piątkowska-Chmiel I. Molec-
ular and Cellular Foundations of Aging of the Brain: Anti-
aging Strategies in Alzheimer’s Disease. Cellular and Molec-
ular Neurobiology. 2024; 44: 80. https://doi.org/10.1007/
s10571-024-01514-0.

[32] Santini A, Tassinari E, Poeta E, Loi M, Ciani E, Trazzi S, et
al. First in Class Dual Non-ATP-Competitive Glycogen Syn-
thase Kinase 3β/Histone Deacetylase Inhibitors as a Potential
Therapeutic to Treat Alzheimer’s Disease. ACS Chemical Neu-
roscience. 2024; 15: 2099–2111. https://doi.org/10.1021/acsche
mneuro.4c00061.

6

https://doi.org/10.1212/WNL.0000000000003246
https://doi.org/10.1212/WNL.0000000000003246
https://doi.org/10.3389/or.2024.1432131
https://doi.org/10.1186/s13148-022-01402-8
https://doi.org/10.1007/s12035-024-03947-6
https://doi.org/10.1007/s12035-024-03947-6
https://doi.org/10.3389/fragi.2024.1486281
https://doi.org/10.1165/rcmb.2022-0481OC
https://doi.org/10.1165/rcmb.2022-0481OC
https://doi.org/10.1007/s10571-024-01514-0
https://doi.org/10.1007/s10571-024-01514-0
https://doi.org/10.1021/acschemneuro.4c00061
https://doi.org/10.1021/acschemneuro.4c00061
https://www.imrpress.com

	1. Introduction 
	2. Role of Histone Acetylation in AD
	3. Development of AD through Histone Acetylation
	4. Acetylation Molecular Mechanisms of Development of AD
	5. Discussion
	6. Conclusion
	Abbreviations
	Author Contributions
	Ethics Approval and Consent to Participate
	Acknowledgment
	Funding
	Conflict of Interest

