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Cortisol

Adrenal glands

Hypothalamus

Pituitary gland

Suppress immune function
Suppress digestive physiology
Suppress reproductive physiology
Increase energy mobilization
Increase heart rate
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Chronic stress
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75-90% of diseases has stress as risk factor

Cardiovascular disease
Metabolic disease

' Ischemia
Gastrointestinal
Psychopatologies
Immune disease
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Stress and research

i

Coping with Stress

Open questions regard the neurobiology underlying:
e stimuli encoding

* coping strategies

e circuits mal-adaptation to chronic stress

e circuits mal-adaptation to traumatic childhood

* Vulnerability and resilience
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In miR-34 KO mice,
serotonin release under
stress is prevented
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(Andolina et al., 2013, Neuropsychopharmacology)
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Mice lacking miR-34 do not adapt to chronic stress
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miR-34a is highly expressed in the Dorsal Raphe nuclei
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.. In a restricted ventrolateral area
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. Mir-34a is expressed selectively on GABAergic neurons

O

% miR-34a+ neurons

MiRNA scope

miR-34a

100

80

40 -:\l.

. \\
0 L

GAD-67+ 5-HT+

lelpo et al., PNAS 2023

UNIVERSITA DI P1SA




miR-34a identifies a subpopulation of GABAergic
neurons in the Raphe
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Huang et al,elife 2019
Local GABA neurotransmission was studied through:

In vivo microdialysis Patch clamp recording
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GABAergic response to different stimuli in the DRN

In vivo microdialysis | MI); Patch clamp recording
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GABAergic transmission in the DRN is reduced in response to Pos or Neg stimuli (lelpo et a., 2023, PNAS)



miR-34a regulates GABAergic activity in the DRN in response to
aversive stimuli

In vivo microdialysis
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miR-34a regulates GABAergic activity in the DRN in response to
aversive stimuli

Patch clamp recording
AntagomiR-34a
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miR-34a
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The miRcuit
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Brain/Blood communication through microRNAs

T

Does DRN contribute to plasmatic miR-34a?



Chronic stimulations of the Dorsal Raphe Nuclei increase miR-34a expression
in the DRN and in plasma

miR-34a increases in DRN
after chronic stress or Serafina Manila Guzzo
Chronic Fluoxetine

. b
1804 UN
g - AR Plasma
:4.120
2 é o Kk k
- L
T O yp
E §
l *ok \
_-;‘ 54ﬂ If. .
by
il BN Eo 4 |
o R -
& & & & . S (o}
2 P
n @
Lo lacono et al., Mol Neurobiol 2019 ’ T g2 24 T %
o m
2 L L . - X £
- M TN : > ||o ‘3
3 veW B3 cf g2 o
TL‘ i » g ‘7 8 1 o O
4 o ' [+
" —
z : =
s’ . B 8
uo. 44 1.
2 ot ey Foae 1 0
3 o UN CS CF
g

Lo lacono et al., Neuropharmacology 2021 Guzzo et al., Molecular Neurobiology in press




Inhibition of miR-34a in the DRN reduces miR-34a in plasma
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miR-34a expression
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The effect of TMS on plasmatic microRNAs

Objective: evaluate the efficacy of iTBS on treatment-resistant depression i g

Diego Andolina

iTBS
| I [} J
) : 0 | |
" — f —

b . . t0 1 week t1 2 months 2
Recruitment: .
20 Patients with
treatment-resistant M’ !'P”Mf*‘rﬂ‘ul M’. ’ MM,': %.: M’ MM: %.:

Major Depression.

Clinical Assessment

Childhood Trauma Questionnaire -
Hamilton scale

Beck Depression Inventory — Il
General anxiety disorder 7

\
"
14 N |
— - |
10 - |

Hamdoe 10 Harieon_TY Homeon T2

Depression score (Ham)
v
¥



Plasmatic miRNAs are modulated by
transcranic stimulation
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miR-126-3p

In short- and long term
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Depressive score (Hamilton)

Plasmatic miRNA levels can predict TMS
response

sl Al E S T



Thank you!
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GABAergic transmission in the Dorsal Raphe Nuclei

DRN is involved in the g
encoding of specific stimuli /Er;ﬁTf S i o
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miR-34a regulates GABAergic activity in the DRN in response to aversive stimuli

AntagomiR-34a MI;‘,
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