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Inhibition of EHMT /2 rescues synaptic and
cognitive functions for Alzheimer’s disease
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Pharmacological inhibition of G9a/GLP restores cognition and reduces
oxidative stress, neuroinflammation and B-Amyloid plaques in an
early-onset Alzheimer’s disease mouse model
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)EPIGENETICS
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Epigenetic landscape, 1940

Epigenetics is the study of how your behaviors and environment can
cause changes that affect the way your genes work. Unlike genetic
changes, epigenetic changes are reversible and do not change your
DNA sequence, but they can change how your body reads a DNA
sequence.
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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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PIGENETIC MECHANISMS
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HISTONE MODIFICATIONS
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INTRODUCCTION

EPIGENETICS IN THE NERVOUS SYSTEM

The human brain expresses numerous genes;
approximately 80—95%

Neuronal activity per se modifies DNA methylation
and histone modifications patterns, and further, that
learning and memory depend on these epigenetic

changes.

Bae B, Jayaraman D, Walsh CA. Genetic Changes Shaping the Human Brain. Developmental cell. 2015;32(4):423-434.

Levenson J. M., Sweatt J. D. (2005). Epigenetic mechanisms in memory formation. Nat. Rev. Neurosci. 6 108—-118.
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)ALZHEIMER’S DISEASE
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| EPIGENETIC ALTERATIONS ASSOCIATED WITH ALZHEIMER’S DISEASE
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H3K9me and H3K9me2 are repressive marks.

Lysine methyltransferase.

Its inhibition restores the neuropathological hallmarks of AD.

2019 2019

Inhibition of EHMT 1/2 rescues synaptic and Epigenetics and memory: Emerging role of histone lysine methyltransferase
cognitive functions for Alzheimer’s disease G9a/GLP complex as bidirectional regulator of synaptic plasticity
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Epigenetic regulation by G9a/GLP complex ameliorates amyloid- = | Pharmacological inhibition of G9a/GLP restores cognition and reduces
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THE SAMP8 MOUSE MODEL

Epigenetics can explain in part the senescent

phenotype that characterizes SAMPS8
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RESULTS

THE SAMP8 MOUSE MODEL

4 ‘ a b C d
SAA G9a SAMP8  SAMPS8 H3K9me2/H3 total
N SAMR1 Control (0, SAMR1 SAMPS 250 «Da SAMR1 Control GYai 200 .
» a
"k *
* | S 132 - ‘ ! G9a _ 200+ To I5—| swe  we " | H3K9me2 %150— o
14 9 o
——————— = 150+ 0 - 3 e
y 37 ) 00 15 — | - — W (13 total & 100- = 1
o GAPDH ¢ 100 Z —=
=% ¥ 7 S ) 3 —of
E e SAMPS8 Control 50 . 2 507
& 0 | | 0 . | |
r-. N > N AN N
&N & & &
% % % K &b
g S
~ PO
oY P ,
N .~ SAMPS G9ai

Unpublished resuts One-way ANOVA with Tukey post hoc analysis: *p<0.05; **p<0.01; ***p<0.001;****p<0.0001



RESULTS
: HARMACOLOGI TION IN H3K9ME2 AND
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Unpublished resuts One-way ANOVA with Tukey post hoc analysis: *p<0.05; **p<0.01; ***p<0.001;****p<0.0001
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SOME MEMORIES ARE ENCODED IN THE HERITABLE MATERIAL
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SOME MEMORIES ARE ENCODED IN THE HERITABLE MATERIAL

Wheres is this memory encoded?
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CAENORHABDITIS ELEGANS

Our brain is complex

100,000.000.000 neurons

7000 synapses per neuron (10">)
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CAENORHABDITIS ELEGANS
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is useful for studying the inheritance.

Many molecular pathways like humans
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IMPRINTING: A PHASE-SPECIFIC LONG TERM MEMORY
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Lorenz,1937; Nevitt et al,1994; Wilson and Sullivan, 1994
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INHERITED MEMORY?

Stable inheritance
of an acquired
behavior in
Caenorhabditis
elegans

Jean-Jacques Remy

Sensory imprinting produces life-long
attachment to environmental features
experienced during a critical period
of early development. Imprinting

of this kind is highly conserved in
evolution and is an important form

of adaptive behavioral plasticity

[1]- The nematode Caenorhabditis
elegans undergoes such adaptation
to new environments through
imprinting: attractive odorants,

when present during the first larval
etanea nrodiice lifa-lnna anlfartarv

would have an improved attraction
to olfactory cues if its parent was
imprinted. Intriguingly, this appears
to be the case: as shown in

Figure 1A, a parental imprint was
inherited by F1 worms, but not

transmitted to F2 worms.

A

Oliver Hobert and | [2] have
previously reported that olfactory
imprinting involves at least
two classes of neurons, the
chemosensory neurons AWC and
the interneurons AlY. Imprinting
inheritance suggests that neuronal
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THE "WEISMANN BARRIER"

Genetic
information

Germ cells August Weismann
1834-1914

Genetic information cannot pass
from the soma to the germ line

(The “Weismann Barrier”)
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EPIGENETIC REPROGRAMMING
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CAN THE PARENTS’ DIETARY STATE TRANSMITE TRANSGENERATIONALLY?

“The fathers have eaten sour grapes, and the children's teeth are set on edge.”

The Dutch Famine (“Hungerwinter”)

Inherited effects of high-fat diet

(Painter et al. 2008)

(Massiera et al. 2010)
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()CAN NEURONAL MEMORIES TRANSFER BETWEEN GENERATIONS?

At Current Topics in Developmental Biology
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Can brain activity transmit tr;msgcnerationally?
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()CAN MEMORIES TRANSFER BETWEEN INDIVIDUALS?
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)E X P E R I M E N TA I. PA R A D I G M Imprinting: a phase-specific

long-term memory

Design experiment | |
Does set-25 play an important role in long-term memory after

environmental harmful insults?
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RESULTS

EPIGENETIC INHERITANCE
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Unpublished resuts One-way ANOVA with Tukey post hoc analysis: *p<0.05; **p<0.01; ***p<0.001;****p<0.0001



( ) Conclusions

- GMFB activation mediates the neuroprotection by G%a inhibition.

- Early lite toxic stress exposure induced molecular and behavioural changes across
generations in C. elegans after 1 exposure, through chemotaxis assay and stimulates
the expression of the hsp-6 enzyme a toxin- specific cytoprotective.

- Several methyltransferases play an important role in the long-term memory after
Imprinting intervention

41
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