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Combining	neuroproteomics	and	mini-brains	to	

understand	psychiatric	disorders	
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*	Biochemical	comprehension	

	

*	IneffecFve	treatment	

	

*	Clinical	diagnosis	

*	Prognosis			

	

*	Transla8onal	Strategies	*	
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‘The	Scream’	

Edvard	Munch	

Schizophrenia		

	



Schizophrenia	(and	Depression)	

Mul8factorial	disorders	

caused	by	differenFal	gene	and	protein	expression		

since	the	neurodevelopment	+	environmental	factors	

Proteome	à	Proteomics	



Clinical	Proteomics	

Disease		

Mechanisms	

PaFent	

StraFficaFon	

MedicaFon	

AcFon	

Biomarker	

Candidates	

Transla8onal	

Strategies	

Quan.ta.ve	

Proteomics	

Targeted-mul.plex	

Proteomics	

Protein-Protein	

Interac.on	

Modificomics	



PotenFal	Biomarker	

Candidates	

Understand	Molecular	Mechanisms	
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Glucose	and	glycolysis	in	schizophrenia	



Energy	metabolism	in	psychiatry:	

How	specific	is	this?	



Complex	IV	
13	subunits	

3	Diff.	Exp.	in	MDD	

Complex	I	
45	subunits	

4	Diff.	Exp.	in	MDD	

Complex	V	
(Mitochondrial	ATP	synthase	)	

F0	&	F1	units	

	
F0:	9	subunits:		2	upreg.	MDD	

F1:	5	subunits	

Cytochrome	c	
Diff.	Exp.	in	MDD	

Complex	III	
10	subunits	

1	Diff.	Exp.	in	MDD	



Energy	metabolism	dysfunc8on	

in	pre-clincal	models	
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MBP	&	MOG	&	Ermin	

hVp://neurophilosophy.files.wordpress.com	

2',3'-cyclic-nucleoFde	3'-

phosphodiesterase	(CNP)	 14	
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Oligodendrocytes-related	proteins	in	brain	and	CSF	



Where	are	energy	metabolism	differences?	





Combining	energy	metabolism		

and	oligodendrocytes	findings	

Dr.	Paul	C.	Guest	



Neuronal	cultures:		

clozapine-associated	differences	

Dr.	Paul	C.	Guest	



Oligodendrocytes:		
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Combining	energy	metabolism		

and	oligodendrocytes	findings	

Dr.	Juliana		

Nascimento	

iPSCs	

OLs	

PaFents´and	controls´	

Fibroblasts	

Mini-Brains/

Cerebral	Organoids	

Prof.	Stevens	Rehen	



Mini-brains	

Cerebral	organoids	generated	in	spinner	flasks	

DifferenFaFon	media	(Neurobasal+B27+RA)	
Neural	inducFon	

	media	

Day	0	 Day	6	 Day	29	 Day	44	

Proteome	

hPSCs
Embryoid

bodies

Cerebral tissue Cerebral tissue



iPSCs	Cerebral	organoids	-	spinner	flasks	



iPSCs	Brain	Organoids	Proteomics	

More than 4,000 proteins IDs 
using Human Uniprot database

Only ~1% different of proteins 
identified during each read

More than 94% identical IDs

Filtering at least 2 unique (non-
redundant) peptides/protein

2D-HDMSE	Synapt	G2-Si	

technical	triplicates	



Proteins	per		

cell	id	

iPSCs	Cerebral	Organoids	Nascimento	et	al.	in	prepara.on	



Proteins	per		

cell	id	

iPSCs	Cerebral	Organoids	
Nascimento	et	al.	in	preparaFon	

Isolectin B1

Iba1

CD45

Vimentin S100B

GLUL (GS)

TUBB2

GFAP



Synapses	

DLG1	(SAP97),	2	(PSD93),	3	and	4	(PSD95)	

•  Clustering	of	NMDA	receptors	

•  Potassium	channels	

SYT1	and	2	(Synaptognamins)	

•  Ca2+	sensors	in	vesicular	trafficking	and	exocytosis	

STX1B	and	4	

•  Exocytosis	of	synapFc	vesicles,	docking	

Nascimento	et	al.	in	preparaFon	
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MyelinaFng		

Mini-Brain	

	
Transmission	Electron	Microscopy	

(Dr.	Rodrigo	Madeiro)	

Nascimento	et	al.	in	preparaFon	



Olig2

BLBP

CNPaseO4

Radial	Glia/OPCs	and	Oligodendrocytes	

PDGFRa

Nascimento	et	al.	in	preparaFon	



Paulo	A.	Baldasso	(TA,	BSc)	

Rhuan	Modolo	(TA)	

	

Dr.	Juliana	S.	Cassoli	

Dr.	Juliana	M.	Nascimento	

Dr.	Adriano	Aquino	

Dr.	Mariana	Fioramonte	

Dr.	Valéria	Almeida	

	

Sheila	Garcia	(PhD	Student)	

Verônica	Saia-Cereda	(PhD	student)	

Caroline	B	Teles	(MSc	student)	

Giuliana	Zuccoli	(MSc	student)	

Bradley	Smith	(MSc	student)	

Gabriela	Seabra	(MSc	student)	

	

Danielle	Junqueira	(BSc	student)	

Guilherme	Reis	(BSc	student)	

Lícia	Costa	(BSc	student)	
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Prof.	Andrea	Schmib	

Prof.	Peter	Falkai	
Prof.	Johann	Steiner	

Prof.	Stevens	K.	Rehen	

Prof.	Mirian	Hayashi	

Prof.	Elisa	Brietzke	

Prof.	Alessandro	Farias	

Prof.	Marcelo	Bispo	

Prof.	Fabio	Klamt	

MSc.	Daiani	Vargas		

Prof.	Chris	W.	Turck	

Dr.	G.	Maccarrone	

Dr.	Hassan	Rahmoune	

	

Prof.	Keiko	Iwata	

Prof.	Wagner	F.	GaVaz	
Prof.	Emer	Ferro	

Prof.	Vitor	M	Faça	

Dr.	Fabio	Passeq	

Prof.	Gilberto	Domont	

Prof.	Fábio	Nogueira	

Erika	Velasquez	(PhD)	

Dr.	Emmanuel	Dias-Neto	

Dr.	Vilma	R.	MarFns	

Our	Collaborators	
	

Dr.	René	Zahedi	



facebook.com/neuroproteomics	



University	of	Campinas	(UNICAMP),	Brazil	

facebook.com/neuroproteomics	

dmsouza@unicamp.br	


