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ALZHEIMER’S DISEASE

The most common cause of dementia.

A progressive and irreversible age-
dependent neurodegenerative
diseases characterized by cognitive
decline and memory loss.
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ALZHEIMER’S DISEASE

The aetiology of Alzheimer's disease is multifactorial.
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EPIGENETICS IN ALZHEIMER’S DISEASE
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EPIGENETIC MECHANISMS
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EPIGENETIC MECHANISMS

DNA 
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Histone
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microRNA
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RNAs

Transcription

Histone modifications can alter gene expression.

Heterochromatin is a region of highly compacted DNA that is largely
repressive for gene expression.

Histone tails can be modified to change the chromatin state.
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2019 2019

2017

G9a METHYLTRANSFERASE

H3 H4

H2A H2B

Me
G9a Lysine methyltransferase.

H3K9me and H3K9me2 are repressive marks.

Its inhibition restores the neuropathological hallmarks of AD.

Protein Data Bank
PDB: 2O8J

2019 – First study in vivo in AD transgenic mice model 
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EPIGENETICS IN 5XFAD

INTRODUCCTION UNC0642 IN 5XFAD
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Better cognitive performance

Epigenetic modificationsSynaptic plasticity Oxidative stress

Values represented are mean ± Standard error of the mean (SEM); (n = 24 (SAMP8 Control = 12, SAMP8 UNC0642 (5mg/Kg) n = 12)).  *p<0.05; **p<0.01; ***p<0.001; ****p<0.0001.



EPIGENETICS IN 5XFAD

INTRODUCCTION UNC0642 IN 5XFAD

Values represented are mean ± Standard error of the mean (SEM); (n = 24 (SAMP8 Control = 12, SAMP8 UNC0642 (5mg/Kg) n = 12)).  *p<0.05; **p<0.01; ***p<0.001; ****p<0.0001.
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MISSING HERITABILITY

UNC0642 IN 5XFAD SET-25 IN EPIGENETIC INHERITANCE INTRODUCCTION

EPIGENETIC 
DYSREGULATION?

Does set-25 play an important role in epigenetic inheritance

in cognitive impairment after environmental harmful insults?
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EXPERIMENTAL PARADIGM

AM 
E. coli

EtOH
E. coli

4 days in B. subtilis

Design experiment

24 hours
Early behaviour?

Sensory 

cues

Stress

Sensory cues

IMPRINTED 
RESPONSES?

Next generations

N2
hsp6::GFP

L1Eggs

Imprinting: a phase-specific 
long-term memory

Ongoing

Collaboration with Csaba group (Semmelweis University, Budapest) 
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CONCLUSIONS

- The potential reversibility of epigenetics allows predicting future disease risk and validating new

therapeutic targets, as epigenetic intervention can modify the hippocampal transcriptome,

potentially reversing age-related cognitive dysfunction. Epigenetics, therefore, is of considerable

translational importance in the field of neuroprotection.

- UNC0642 prevented Aβ plaques accumulation, increased synaptic plasticity and neuronal

markers that are characteristically loss in AD. Moreover, UNC0642 was able to reduce OS and

neuroinflammation.
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TAKE HOME MESSAGE
Our work reports a new finding that

pharmacological inhibition of G9a might be

a promising target for AD therapy, promoting

neuroprotection through reduction of its

repressive chromatin mark
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