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Dopamine
– exploration, learning, new challenges

Oxytocin
– familiarity, bonding, building
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CountryProject

Expertise Impact

Feasibility



Black-box

Descriptive
Subjective

Stigmatizing

Trial-and-error
One-size-fits-all

Unpredictable

6

WHY?

ETIOLOGY

Mechanisms

ü Quantitative
ü Objective
ü Ecological

ü Rational design
ü Stratified & personalized

ü Predictable

DIAGNOSIS

TREATMENT

PROGNOSIS

How can we get insights into the basic mechanisms?
How can we empower psychiatry with quantitative biomarkers?



Medics + biomedical engineers + psychologists

Vânia Tavares
(PhD student)

Mónica Costa
(MSc student)

Carina Mendes
(Technician)

Katja Brodmann
(Post-doc)

MY TEAM

7

+ Many eager 
volunteers!

Bernardo Moura
(PhD Student)

Marina Balseiro
(MSc student)

Alessia Ávila
(PhD Student)

Bernardo Neves
(Psychiatrist)

Gonçalo Oliveira
(Post-Doc)

André Sousa
(Psychiatrist)



What is the 
role of 

oxytocin 
in human social 

cognition?

What is the 
role of 

oxytocin 
in human social 

cognition?Pharmacology Genetics

Psychology

Can we develop
neuropsychiatric 

biomarkers/treatments?

Can we develop
neuropsychiatric 

biomarkers/treatments?

Neuroimaging

Eye-tracking & 
pupilometry BASIC

APPLIED

EEG & TMS

MY LAB



BASIC



“Oxytocin” AND “Social”
Publications

2015



They are better mothers if they have more oxytocin 
receptors in their brain’s reward centre. 

Reverted with an antagonist.

Oxytocin
Further increases this.



Oxytocin

Monogamic vole         Polygamic vole



OxytocinX

Monogamic vole         Polygamic vole



Oxytocin=                 ?



How can we take some of it?!



Oxytocin activates our reward center when we look at 
our partner’s photo (vs unfamiliar).



… and when others reciprocate our cooperation
in an economic game.



… by “collaborating” with the dopamine system.

Hypothesis

Oxytocin boosts the reward value of good social
interactions...
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INNOVATION



Oxytocin

RATIONALE

Social reward

Trust

Dopamine

Reinforcement 
learning

Reward

Striatum

+

+

+

=

SOCIAL PURPOSE

GENERAL PURPOSE

+



Reinforcement
Learning (by me)

Trust
(in you)

Cooperation
(from me)

Reciprocity
(from you)

Social Reward
(for me)

Oxytocin

Dopamine



Dopamine & Oxytocin receptor dimers
found in mice’s “pleasure centre”.

DM [15]5



Diapositivo 21

DM [15]5 faz sentido aparecer antes
Daniel Martins; 04-04-2016



We hypothesize striatal activation after reciprocity (=social 
reward) in a social game will be affected by:

Within-subjects effect

Social 
Context

Computer 
opponent

Human 
opponent

Between-subjects effects

(Epi)genetics 

‘OT tone’
(OT, OTR)

Candidate 
variations-

-based

eQTL-
-based

% CpG
(buccal)

‘DA tone’ 
(DAT1, DARPP32)

Candidate 
variations-

-based

eQTL- -
based

% CpG
(buccal)

Drugs

Intranasal 
OT

DA 
drugs

DA 
precursor 
(L-Dopa)

DA pre-
synaptic 
agonist

(Cabergoline)

Converging evidence 
that Oxytocin and 
Dopamine interact

22
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• 1st Psychophysiological Facility at iMM
• Functional MRI access
• EEG
• Eye-tracking and pupilometry
• Galvanic skin response
• ECG
• Body temperature and respiration

• 1st collaboration protocol for use of MRI scanner on weekends.

• 1st ethical approval for a clinical study with pharmacological 
administration (different from a clinical trial!)

• 1st approval for drug import for such type of study

• 1st approval for drug manipulation for such type of study.

• 1st general iMM-hospital collaboration protocol for clinical studies 
initiated by the investigator 

SET UP = UNPRECEDENTED IMPACT



 

 

EUROPEAN COMMISSION 
HEALTH AND CONSUMERS DIRECTORATE-GENERAL 
 
Public health and Risk assessment 
Pharmaceuticals 
 

Brussels, 18/03/2011 
SANCO/C/8/SF/cg/a.5.001(2011)332855 

THE RULES GOVERNING MEDICINAL PRODUCTS IN THE EUROPEAN UNION 
VOLUME 10 - GUIDANCE DOCUMENTS APPLYING TO CLINICAL TRIALS 

GUIDANCE ON INVESTIGATIONAL MEDICINAL PRODUCTS (IMPS) AND 'NON 
INVESTIGATIONAL MEDICINAL PRODUCTS' (NIMPS) 

(REV. 1, MARCH 2011) 
 

Document history: 
Date of discussion of draft by the ad-hoc group for the 
development of implementing guidelines for the “Clinical 
Trials Directive” 2001/20/EC: 

25 February 2011 

Date of publication by the Commission: 18 March 2011 
Date of coming into operation:  

Ref. Ares(2011)300458 - 18/03/2011

SET UP = UPRECEDENTED IMPACT





HURDLES FROM LACK OF FAMILIARITY

1 PhD student 
(with Fellowship!)

quit.

DELAY!

• Local ethics committee: 
• Unprepared, bad coordination between local and national. 

• Nacional ethics committee:
• General contact, unprepared.

• Scientific committee
• Lack of Psychiatry research expertise
• Uncoordinated with Ethics

• Infarmed
• General contact, unprepared.

• Hospital
• Delayed communication with Heads
• Authority arguments

• Purchases
• 4-6- months delay, public acquisitions





Let’s make Portugal nicer for human neuroscientists.

Law makers need to speak to recently returned scientists.



• 1st Lab in Portugal combining genetics, pharmacology, neuroimaging, 
electrophysiology and pupilometry to study the physiology of human behaviour. 

• 1st Lab at the iMM to do interdisciplinary human Psychiatric research

• 1st Lab collaborating with the Psychiatry department of the university hospital

• Unprecedented hospital-iMM synergiesl: 
• Pathology Lab
• Pharmacy 
• Imaging 
• Department for Clinical Research

• Large interest from students and psychiatrists, psychologists, biologists 
statisticians and engineers in Portugal 

• Ambassador for PARSUK (the Portuguese Association for Researchers and Students 
in the UK).

INNOVATION - INTERDISCIPLINARY





GRANTS AND FELLOWSHIPS AFTER CIG

Caixa Capital Award (€100.000)

Bial Psychophysiology grant, Bial Foundation (€50.000)

1 FCT Post-Doc Fellowship

6 FCT PhD Fellowships

Idea prize to 10 best startup ideas, BornFromKnowledge

AstraZeneca/FMUL grant

‘InovPortugal New Ideas B2B’ award, Acredita Portugal

Twinning Grant (€1.000.000)

Breakthrough Idea Grant (€100.000), iMM

FCT Investigator Starting Contract

FCT Exploratory Grant (€50.000)



DISSEMINATION 

International scientific meetings below:

Invited Oral
• 2016 Summerschool, University of Eastern Finland, Finland
• 8th Workshop on Biomedical Engineering at FCUL, Portugal
• 2017 World Congress of Psychiatry, Germany
• 2017 Summerschool, University of Lancaster, UK

Posters
• Human Brain Mapping conference, USA.

National scientific meetings:

Invited Oral
• I3S, University of Porto.
• Lisbon Social Neuroscience Club, Instituto Superior de Investigação em Psicologia 

(ISPA)
• Biological Sciences Annual Meeting (BIOSAM) meeting in FCUL. 
• NeuroLx conference in Lisbon (Portugal).



PUBLICATIONS - PI’s internationally peer-reviewed N(published)=37, H-index =19

Not directly related to CIG: 9

Related to CIG (5):
Martins D, Silva M, PRATA D. “Cracking” the code of human sociability and 
affiliation: Evidence from neuroimaging (epi)genetics of the oxytocin system. In 
writing.

Oliveira G, Nobre G, Lima C, Sá R, Rosa P, PRATA D. Recognizing vocalized emotions in 
other cultures: a electrophysiological study in Guiné Bissau and Portugal. In writing

Ferreira D, Lopes M, Rilling J, Antunes M, PRATA D. Computational modelling of 
oxytocin’s and vasopressin’s effect in the human brain during a Prisoner’s Dilemma: 
a model-based neuroimaging study. In writing.

Martins D, Mehta M, PRATA D. “The “highs and lows” of the human brain on 
dopaminergics: Evidence from neuropharmacology”. Neuroscience and 
Biobehavioral Reviews. 2017

Martins D, Paloyelis Y, PRATA D. “Shedding light on a dark question”: Peripheral
oxytocin signalling and neurobehavioral responses to intranasal oxytocin in 
humans. Psychoneuroendocrinology. 2016





• Interview in Documentary “Portugal Desconhecido” in History Channel – Portugal

• TV debate on the theme “Hug” at “Sociedade Civil” in RTP2 

• Interview on NeuroPsyCAD startup for “Jornal de Negócios” newspaper 

• Interview for magazine of “Diário de notícias” 

• TV debate  on the theme “Emotions” at “Sociedade Civil” in RTP2

• Public Talk at ComCeptCon, COMCEPT, conference “Esmiuçar o cérebro“

• Public Talk at Culturgest “Empatia: Biologia ou Educação?

• Interview at Design the Future magazine 

• TV Interview in News Night piece ‘Reportagem no Jornal da Noite SIC Notícias ‘ 

• Magazine article ‘Investigating Oxytocin’ in Super Interessante magazine

• Public talk and Debate on ‘The senses’ by news media Observador at CCB 

• Public talk on ‘The biology of social behaviour’ at Pav. Conhecimento by Ciência Viva 

• Table at The European Investigators’ Night

• Public Pub talk in ‘evening of Science’ at Oxford Science Festival 

OUTREACH











APPLIED



A clinical report for early and accurate
diagnosis in neuropsychiatry

A clinical report for early and accurate
diagnosis in neuropsychiatry

www.neuropsycad.com |  info@neuropsycad.com

Med-Tech StartupENTREPRENEURSHIP



ENTREPRENEURSHIP

2017:  100K Investment, PT bank



2016: ‘InovPortugal New Ideas B2B’ Award, Acredita Portugal

2016: Idea Prize to 10 best startup ideas, Born From Knowledge 

Hugo Ferreira
MSc Physics, Medicine, PhD

Diana Prata
MSc Neuroscience, PhD

Ricardo Maximiano
MSc Biomedical Eng

.



With NeuroPsyCAD, clinicians send us the brain scan...

…we use artificial intelligence to compare it to a patients’ database…

... and provide a report (in hours) for early and accurate diagnosis.

Early disease management

Slowed disease progression

?
Lower healthcare costs

ü
ü
ü

REPORT on Patient X:

Alzheimer’s disease: 93%
Mild cognitive impairment: 7%

Model: 94% accuracy
(94% sensitivity; 95% specificity)

Subjective & delayed diagnosis in neuropsychiatry

ENTREPRENEURSHIP



üAI platform for Image Recognition of 
Neuropsychiatric Disorders
üAI platform for Image Recognition of 

Neuropsychiatric Disorders

Capitalization on scan’s
information

Capitalization on scan’s
information

No other examsNo other exams

‘Big Data’

61% 94%
54% more accurate

Alzheimer’s

Parkinson’s

5x cheaper

€1500 €300

ENTREPRENEURSHIP



Validation
Clinical field trials
Regulation & IP

Beta launch
Certification FDA/CE

Promotion
€450K

Go-to-market
EU/USA
€500K

2017

R&D
Alpha prototype

2018 2019 2020 2021

Clinical
Partners
Clinical

Partners



Using biology and statistics to advance neuropsychiatry
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oxytocin 
in human social 

cognition

oxytocin 
in human social 

cognition
neuropsychiatric 

biomarkers
neuropsychiatric 

biomarkers

BASIC
APPLIED



Thank you!

dianaprata@gmail.com

www.dpratalab.wordpress.com


