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3.1. Summary of the main results/foreground of Aggressotype

Multi-level multi-species aggression data matrix

= M-

o

o

w

o

=

(¥}

9

[=]

=
e o
-

w

=

=

2

=

T
=
=
=
m
=
1]
o

= 3

Nosl

Cortisol levels are unaltered;
significant reduction in brain
DOPAL levels, DA and 5-HT
turnover, and MAD activityin
nosi mutants. Higher mao
expression in mutants.

Increazed DA levels in the
striatum and PFC; reduced NA
lewels in PFC, amygdala, snd
raphe. Increased MAD expression
in FC, reduced in amygdala and
raphein KD.

The rizk zllele {short, 5) of NO51-
ex1f WHNTR was associated with
increased NOS1 expression in
humzn post-mortem amygdala
but not fore- or hindbrain.

Changes in 5-HT signalling from
raphe nucleus in nosI mutant
zebrafizh.

Brain imaging has not been
performed in Nos1-KO animals.

Hezlthy subjects with NOS1 ex1f-
WNTR LL genotype show increased
dIPFC activity during nogo trials
and the predicted activation in
the IFC during successful
inhibition in the stop-signal task,
while no significant activation was
found in the 55 group.

Reduced aggression, increased
anxiety-like behaviour in nosi-
mutants

Reduced aggression, hyperactivity,
impaired fear conditioning,
deficits in social behaviour,
compulsive-like behaviour in 5
CSRTT in Nos1-KD.

Increased aggression in males
with the risk genotype of NO51-
exif VNTR (55-alicle], especially
after stressful life experiences.

Lphn3

Impsired dopaminergic neuron
development in jphn3. 1
marphants. Ne differences in
basal levels of DA or 5-HT in the
brain.

Sicfied expression dysregulated in
PFC in Lphn3-KO.

The molecular consequences of
wariationsin the LPHN3 gene have
not yet been investigated in
humans.

Lphn3.1 expressed in DA neurons
«of posterior tuberculum. Possible
hameology to All DA neurcns in
mousE.

Brain imaging has not been done
in [phn3-KO mice.

LPHN3 variants in human subjects
have not been investigated in
brain imaging studies within this
consortium.

Hypersctivity in B-day-old fphn3. 1
morphant larvae; hyperactivity
and increased anxiety in adult
mutants. Reduction of aggression.

Reduced aggression, hyperactivity,
altered gzit. poor object memoty.
im paired spatial memory,
increased sociability but
decressed social memory,
increased impulsivity in CPT in
Lphn3-KO.

LPHN3 variants have been
implicated in ADHD.

Rbfox1

| RNASeq will be performed at
| basal conditions and sfter
behavioural tests.

Increased Rbfox] expression in
ACC, nucleus sccumbens,
amygdala, septum, and striatum
Balb/c) mice after acute or

| escalated sgpression.

The molecular consequences of
variations in the REFOX1 gene
have not yet been investigated in
humans.

Whele brain imaging will be done
in ribfoxd mutants in Bancelona in
2009,

MR in Rbfor] KD mice in
Nijmegen to be performed in
2009 [Q1).

Risk allele carriers {CC, C/T)
showed an increased response of
the dorsal anterior cingulate
cortex (ACC) during emotion
processing, and a reduced
responss of the left
inferior/middle frontzl myrus
during inhiitory control
compared to T/T carriers.

Social interaction, aggressive
behaviour will be studied in the
rbfond mutant fish in 2019
(Barcelona).

Reduced aggression snd social
behaviour, hyperactivity, impaired
sensorimotor gating and cued fear
leaming, mild inflexibdity in visual
discrimination task, increased
impulsivity in AbfoxI-KO. Anxiety-
and activity-related measures are
simiilar in controd snd
ovensxpression mice.

RBFON1 has been associated with
sgpressive traits in humans.

Aggress),%g_}’rype

Tph2

tphZ-mutant zebrafish have nat
been investigated within this
consortium.

RMA sequencing in the amygdala
of Tphl-deficent mice revealed 2
lange number of differentially
regulated penes belonging to
mRMNA processing. Notch, and IL-6
signaling pathways.

Thie maleculzsr conseguences of
wariations in the TPH2 gene have
notyet been investigated in
humans.

tphZ-mutant zebrafish have not
been investigated within this
conzortium.

Decrease in F& in MCC and DMS
seen in homozygous Tph2 KO
mice. No change in FA noted in
ACC and nucleus sccumbens.
Azpressive homozygous Tph2 KO
associzbed with a decrease in Gl
in the ACC and a decrease in N-
scetyl-aspartate and
phosphoethanolamine in the
dorsomedial striztum.

TPH2Z variants in human subjects
hzwe not been investigzted in
brain imaging studies within this
consortium.

tph2-mutzsnt zebrafish have not
been investigated within this
Conzortium.

Increased aggression, increased
aintisocial bite placement, reduced
anxiety, no changes in social
behaviour or SCSRTT, mild
hyperactivity in homozygous
Tph2-KO.

Lower aggression and low anxisty
in mzles homozygous for the
TPHZ -T03G,T [r=4570625).

Balb/c)

BALB/d) vs BALB/cEy) mouse
maodel does not have an
equivalent in zebrafish.

AR nd Uh dowrempslation in
ACE I the Baliyfel; ne changs in AR or Crh
mithA mpressdon b sergeals and insula:
Rifesc] iprigulstion i ACT, R
anzumbers, seuturm, and selatum i Balsfd
mice afier soute ard escalated sggnmsion.
Whole guncme and biuilphite sequancing
BByl enmpared 1 Bal Byl mios show
ehatic varlation in a) Aswlc b Grm13030, ¢
MirpEga, d] Mecom, o) Shankl, T fupria and

Jariel, [lo] Teies vt [) G 26017,

BALB/c] vs BALE/cByl mouse
model does not hawe an
equivalent in humans.

BALE/cl vs BALE/cBy] mouse
model does not have an
equivalent in zebrafish.

Decreaszed FA in ACT and DMS;
decreased ACC choline, GABA and
taurine in 1H-MRBS; decressed
glutzthione in 1H-MRAS totzl brain
wolume increased in BALB/cl
relative to clyl.

BALB/cl ws BALE/cByl mouse
miodel does not have an
equivalent in humans.

BALB/cl ws BALE/cByl mouse
miodel does not have an
equivalent in 2ebrafish.

Inereased agpgression, antisocia|
bite placement, inattention
(SCSRTT emmissions), increased
anxicty, reduced fear
conditioning, reduced social
interaction, normal reversal
learning associated with reward,
impaired punishment lesming in
Balbycl vs Balb/cByl. BALE/c)
agpressive, inattentive [CPT)
phenotype rescued by
methylphenidate.

BALB/cl vs BALE/cByl mouse
miodel does not have an

equivalent in humans.

Figure1: Aggressotype Data matrix showing the main scientific output of WP1, WP2, WP3, WP4, WP6 and WP10
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4.2 Main Dissemination activities of Aggressotype

Aggresse-Jtype

This project has received funding from the European Union’s Seventh
Framework Programme for research, technological development and
demonstration under grant agreement no 602805.

Figure2: Aggressotype project movie can be found on the project website: https://www.aggressotype.eu/



https://www.aggressotype.eu/
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Figure 3: Aggressotype scientists have started a blog called “MiND the gap”. It is the joint scientific blog of several
multicenter projects on developmental psychiatry, funded by the European Union: MiND, which is an Integrated Training
Network (ITN) meant to educate a new breed of neuroscientists. MiND studies clinical, cellular and molecular underpinnings of
ADHD and autism. Aggressotype, which focuses on the neurobiology of different forms of aggression. To do so, we employ
large genetic datasets, cell and animal models, and clinical studies.

CoCA (Comorbid conditions of ADHD) investigates the genetic and epidemiological basis of ADHD and its comorbid disorders
(mood and anxiety disorders, substance use, obesity). Also we conduct a clinical study using chronobiological interventions,
excercise, and mHealth technology.

Furthermore, this blog is bolstered by the German Center of Developmental Psychiatry, located in Frankfurt am Main as
collaboration between the Departments of Psychiatry, Child and Adolescent Psychiatry (both in Mainz and Frankfurt), the
Departments of Clinical Psychology in Mainz and Frankfurt, the Department of Medical Psychology in Frankfurt and the IDEA
center in Frankfurt.

Finally, the IMpACT study group (which works on the genetics of adult ADHD) contributes to this blog along with the ECNP
Network on ADHD across the Lifespan. These projects combine a number of excellent scientists from all over Europe and also
the US (please see the individual projects for a detailed list), which here will blog and comment on the latest findings in ADHD,
ASD and aggression research. Also related topics will be touched upon, especially mood disorders. In doing so, we hope to
create a timely and comprehensive knowledge database on developmental psychiatry that keeps you updated on the hottest
research in this exciting field!
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UNDERSTANDING ADHD

Licht ins Dunkel
ADHS verstehen

P » o) o018/115

Figure4: Together with ADHD Europe a short movie has been made. ‘Shine a Light — understanding ADHD
(https://www.youtube.com/watch?v=XmS7{UhB74A). The movie was realease during the ADHD Awareness Month 2018 and
was created by Laura Ghirardi, Nicoletta Adamo, Arjan de Brower, and a number of early career researchers from the MiND
consortium; it was filmed and edited by the company "4QFilms". The project was supported by generous funds from the EU-
Funded projects MiND, Aggressotype, CoCA and Eat2BeNICE.
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Aggressotype project logo

AgQgress Y Type
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Annex B: List of Aggressotype partners with contact names

Partner Nr. | Beneficiary First Name Last Name Email
1a Radboud University Nijmegen Medical Centre, Departments
of Human Genetics and Psychiatry, Donders Institute for
Brain, Cognition and Behaviour, and Institute for Genetic Barbara Franke Barbara.Franke@radboudume.nl
and Metabolic Diseases (RUN-Gen)
1b Radboud University Nijmegen Medical Centre, Dept. of . .
Cognitive Neuroscience (RUN-Neuro) Jan Buitelaar Jan.Buitelaar@radboudumc.nl
1c Radboud university medical centre (Radboudumc) Donders
Institute for Brain, Cognition and Behaviour Departments of Jefire Glennon jeffrey.glennon@radboudume.nl
Human Genetics, Psychiatry and Cognitive Neuroscience y Jetirey.g '
(RUN-Pharm)
1d Radboud University Nijmegen Medical Centre, Psychiatry, . . . .
Human Genetics & Cognitive Neuroscience (RUN-Psy) Alejandro Arias Vasquez | Alejandro.AriasVasquez@radboudumc.nl
1e Radboud University Nijmegen Behavioural Science Institute .
and Donders Institute (RUN-BSI) Karin Roelofs k.roelofs@donders.ru.nl
2 Institute of Psychiatry, Kings College London (KCL) Philip Asherson philip.asherson@kcl.ac.uk
3 University of Barcelona Institute of Psychiatry Department of .
Genetics (UBA) Bru Cormand bcormand@gmail.com
4 University of Barcelona HOSPITAL UNIVERSITARI VALL Joseoh Ramos-
D’HEBRON. VALL D’HEBRON INSTITUT DE RECERCA Antor?i Quiroga ramosquiroga@gmail.com
Department of Psychiatry (FIR-HUVH) g
5 UNIVERSITAETSKLINIKUM WUERZBURG - KLINIKUM
DER BAYERISCHEN JULIUS-MAXIMILIANS- Andreas Reif andreas.reif@kgu.de
UNIVERSITAT (UKW) (terminated from the project)
6a Central Institute of Mental Health Department of Child and . . . L .
Adolescent Psychiatry and Psychotherapy (CIMH-CAP) Tobias Banaschewski | tobias.banaschewski@zi-mannheim.de
6b Central Institute of Mental Health Department of Adolescent Andreas Meyer- ameyer-lindenberg@z-mannheim.de
Psychiatry and Psychotherapy (CIMH-AP) Lindenberg mey g '
7 University of Bergen Department of Biomedicine (UiB) Jan Haavik Jan.Haavik@uib.no
8 The Research Foundation of SUNY on behalf of SUNY
Upstate Medical University Psychiatry & Behavioral Stephen Faraone sfaraone@childpsychresearch.org
Sciences (SUNY)
9 University of Tartu Department of Psychology (UT) Jaanus Harro jaanus.harro@ut.ee
10 University of Leicester Department of Biology (ULEIC) William Norton whjn1@leicester.ac.uk
1" Maastricht University School of Mental health and I
Neuroscience Department of Neuroscience (UM) Klaus-Peter | Lesch kplesch@mail.uni-wuerzburg.de
12 ISLENSK ERFDAGREINING EHF (deCODE (terminated Hreinn Stefansson hreinn.stefansson@decode.is

from the project)
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Partner Nr. | Beneficiary First Name Last Name Email
13 Genalice B.V. (GENALICE) (terminated from the project) Hans Karten hans.karten@genalice.com
14 genOway SA (Genoway) Vincent Dubus dubus@genoway.com
15 VIEWPOINT (Viewpoint) Didier Neuzeret dn@viewpoint.fr
16 Zentrum fir Kinder- und Jugendpsychiatrie Universitat , . . o
Ziirich (UZH) Daniel Brandeis daniel.brandeis@kjpd.uzh.ch
17 concentris research management GmbH (concentris) Ameli Schwalber ameli.schwalber@concentris.de
18 ACADEMISCH ZIEKENHUIS GRONINGEN University
Medical Center Groningen Child and Adolescent Psychiatry | Pieter Hoekstra p.hoekstra@accare.nl
(UMCQG)
19 UNIVERSITY OF DUNDEE (UNIVDUN) (terminated from David Coghil david.coghil@unimelb.edu.au
the project)
20 University of UIm Department of Child and Adolescent . . S
Psychiatry and Psychotherapy (UULM) Ulrike Schulze Ulrike.Schulze@uniklinik-ulm.de
21 Institut d'Investigacions Biomediques August Pi i Sunyer
Department of Child and Adolescent Psychiatry and Josefina Castro- jcastro@clinic.ub.es
Psychology. Hospital Clinic | Provincial de Barcelona Fornieles J e
(IDIBAPS)
22 Child and Adolescent Psychiatry Department, Hospital
General Universitario Gregorio Marafion (HGUGM) -
Servicio Madrilefio de Salud School of Medicine, Celso Arango carango@hggm.es
Universidad Complutense, liISGM, CIBERSAM. Madrid,
Spain (SERMAS)
23 Children Hospital Bambino Gesu Child Neuropsychiatry Unit Stefano Vicari stefano.vicari@opbg.net
(OPBG)
24 Klinikum der Johann Wolfgang Goethe Universitat Frankfurt
Department of Psychiatry, Psychosomatics and Andreas Reif andreas.reif@kgu.de
Psychotherapy (GUF)
25 Aarhus University Department of Biomedicine, iISEQ
iPSYCH, The Lundbeck Foundation Initiative for Integrative | Anders Borglum anders@biomed.au.dk
Psychiatric Research (AU)
26 (Sstaétsns Serum Institut Department of Congenital Disorders David Hougaard DH@ssi.dk
27 Machine2Learn BV (M2L) Ali Bahramisharif | ali@machine2learn.nl




