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Overview	

•  Cosa	è	la	psichiatria	traslazionale?	
•  Cosa	è	il	trascri.oma?	In	che	modo	la	schizofrenia	è	
una	patologia	della	espressione	genica?	

•  Come	si	studia	l’espressione	genica?	
•  In	che	modo	la	ricerca	traslazionale	può	essere	di	
aiuto	nella	pra;ca	psichiatrica	clinica?	
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Bench	to	Bedside	

1.  Translate	basic	scien;fic	findings	into	
therapeu;c	interven;ons	

2.  Increase	understanding	of	basic	disease	
processes	











Bedside	to	Bench	(Reverse	
Transla;on)	

•  Start	from	unmet	issues	of	clinical	prac;ce	
that	cannot	be	resolved	by	clinical	research	

•  Use	preclinical	(transla;onal)	research	to	
make	inferences	on	clinical	problems		
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“Predisposition to complex disorders is determined 
by a complex interaction of multiple genetic and 
enviromental factors”																								Venken,	2007	

HATCHWELL,	2007	

Mental disorders are complex diseases




La	componente	gene;ca	della	gran	parte	dei	complex	(common)	diseases	è	da	
a.ribuire	ad	un	limitato	numero	di	varian;	gene;che	presen;	in	più	dell’1-5%	
della	popolazione.	

ASKLAND,	2006	



Risk	Variants	

•  Research	has	allowed	the	iden;fica;on	of	a	large	
set	of	“risk	variants”	that	are	defined	as	gene;c	
elements	that	have	been	associated	to	an	
increased	risk	(i.e.	suscep;bility)	to	develop	the	
pathology		

•  These	risk	variants	occur	across	the	en;re	allelic	
frequency	spectrum,	and	are	in	many	cases	also	
associated	to	suscep;bility	for	other	
neuropsychiatric	diseases		



Risk	Variants	

1.  Common	Alleles,	i.e.	Single	Nucleo;de	
Polymorphisms	(SNP)	

2.  Rare	Alleles	
a.  Copy	Number	Variants	(CNV)	
b.  Single	Nucleo;de	Variants	(SNV)	
c.  Inser;on/Dele;on	muta;ons	(Ins/Del)		

3.  De	novo	Muta;ons,	i.e.	CNV,	SNV	or	Ins/Del	
which	arise	de	novo	in	the	germline	





only	in	10	instances	the	associated	SNP	was	
credibly	a.ributable	to	a	known	non-
synonymous	exonic	polymorphism	11,	i.e.	
determining	a	varia;on	in	the	protein	
sequence	of	the	gene’s	protein	product.	The	
vast	majority	of	polymorphisms	appear	to	
exert	their	effects	through	the	modula;on	of	
gene	expression		



PRS	explained	about	7%	of	liability	variance	in	
the	sample	11.		
When	individuals	in	three	independent	
samples	from	those	cons;tu;ng	the	PGC	
mega-analysis	were	grouped	into	PRS	deciles	
(that	is:	with	increasing	number	of	common	
risk	alleles	with	high-to-moderate	sta;s;cal	
associa;on	with	schizophrenia),	the	es;mated	
OR	of	being	affected	consistently	increased	in	
each	independent	sample	with	greater	number	
of	schizophrenia	risk	alleles		
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Gene	Expression	Lab	Exp	



Modified from: Kennnedy et al., 2000; de Bartolomeis et al., 2013. 

The post-synaptic density (PSD) 







Abbreviations: ACC: anterior cingulate cortex;  
MAC: medial agranular cortex; MC: motor cortex; 
SS: somatosensory cortex; IC: insular cortex;  
DM, DL, VL, VM: dorsomedial, dorsolateral, ventrolateral 
and  ventromedialregions of caudate-putamen,respectively;  
CAb, SAb: core and shell of nucleus accumbens. 

 
 





Dose  and D1R/D2R ratio dependent Homer topography 

Increased	expression	vs	SAL	

Increased	expression	vs	all	treatments	

	
• Tukey	post	hoc	
test		p<0.05	



Intra-group differences of Homer1a expression pattern. 
 Not all D2R antagonists were created equal: the case of benzamides 

 

                        no induction 
light induction 
moderate induction 
high induction 



Espressione	genica	di	Homer	1b:	
autoradiogramma		

controllo	 li;o	 valproato	



Homer	1b	mRNA	in	Caudato-Putamen	
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Studio	Traslazionale	1	

•  Background	
– La	minociclina	è	stata	proposta	come	add-on	in	
pazien;	schizofrenici	non	responsivi	al	
tra.amento	

–  In	ques;	pazien;,	la	minociclina	sembrerebbe	
migliorare	sopra.u.o	i	sintomi	nega;vi	e	
depressivi	
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•  Conclusioni:	
– La	minociclina	sembra	ridurre	l’espressione	genica	
indo.a	da	aloperidolo	

•  Inferenze	traslazionali:	
– La	minociclina	potrebbe	ridurre	gli	effen	
collaterali	indon	da	aloperidolo,	ivi	inclusi	i	
sintomi	nega;vi	ed	affenvi	iatrogeni	



Studio	Traslazionale	2	

•  Background	
–  I	tra.amen;	con	an;psico;ci	sembrano	
modificare	la	propria	risposta	clinica	(efficacia	e	
tollerabilità)	in	funzione	dei	tra.amen;	
preceden;	



Studio	Traslazionale	2	
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Studio	Traslazionale	2	

•  Conclusioni	
– L’espressione	genica	indo.a	da	amisulpride	è	
notevolmente	differente	negli	animali	non	
pretra.a;	con	an;psico;co	rispe.o	a	quelli	
pretra.a;	

•  Inferenze	Traslazionali	
–  I	tra.amen;	an;psico;ci	determinano	modifiche	
neurobiologiche	che	potrebbero	essere	differen;	
in	funzione	dei	tra.amen;	preceden;	




