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Welcome to the BCN Summer Symposium! 

During this two-day symposium, all BCN first and 
second year master students will present their 
research projects as an oral or a poster presentation. 
Moreover, each year two keynote speakers are in-
vited to give a lecture about an engaging topic with-
in the field of behavioural and cognitive neuroscience. 
This year, dr. Julian Kiverstein and dr. Ysbrand van 
de Werf will present some of their ideas and work. 

We hope you will enjoy the BCN Summer Symposium.

Kind regards,

BCN Summer Symposium Committee 2018 



Monday, 2 July

9:00	 	 Registration
9:15  Word of Welcome
  Prof. Jean-Christophe Billeter
9:30  Visual bias in Pundamilia: correspondence between 
  foraging and mate choice contexts
  David Boverhoff   (B-track)
10:00  Fuel for Working Memory: The Same Resource for
	 	 Consolidation	and	Refreshing?
  Maximilian Linde  (C-track)
10:30	 	 Coffee	Break	–	Poster	Orientation
11:00	 	 Influence	of	Photoperiod	and	Ambient	Temperature	on
  the Photoperiodic Response System in the Common Vole 
  and Tundra Vole
  Renzo Roodenrijs  (B-track)
11:30	 	 Dissociable	effects	of	covert	attention	and	mental	effort
  on tonic pupil size
  Yavor Ivanov   (C-track)
12:00	 	 Lunch	Break	–	Poster	Orientation
13:00  Keynote: Looking Beyond the Brain: an embodied 
	 	 cognition	approach	to	the	explanation	of	behaviour
  Dr. Julian Kiverstein  (AMC Amsterdam)
14:00	 	 Coffee	Break	–	Poster	Orientation
14:30	 	 Photoperiodic	Responses	on	Clock	Genes	and	Synaptic
	 	 Plasticity-associated	Genes.	
  Jorrit Waslander  (N-track)
15:00	 	 The	Pupillary	Light	Response	Reflects	High-priority	
  Content in Visual Working Memory
  Cecilia Husta   (C-track)
15:30	 	 Poster	sessions



Tuesday, 3 July

9:00	 	 Registration
9:15  Word of Welcome
9:30	 	 VISTA	Expression	Dynamics	in	Different	Lesion	Types	of
	 	 Multiple	Sclerosis
  Tegan Otto   (N-track)
10:00  Female Drosophila melanogaster Reduce Stress 
	 	 Response	to	Harmful	Temperatures	in	a	Group
  Sanne Lamers  (B-track)
10:30	 	 Coffee	Break	–	Poster	Orientation
11:00	 	 Synchronisation	of	Theta	Oscillations	and	Improvement	
	 	 in	Processing	Speed	in	Multiple	Sclerosis	Patients:	A	
  Pilot Study
  Nena Lejko   (C-track)
11:30	 	 To	boldly	go	–	or	stay?	Risk-taking	During	Brood	Season
	 	 in	Jackdaws	Relative	to	Life	Expectancy
  Floor Boekelman  (B-track)
12:00	 	 Lunch	Break	–	Poster	Orientation
13:00  Keynote:	Does	the	Cerebellum	Sleep?
  Dr. Ysbrand van der Werf (VU Medical Center)
14:00	 	 Coffee	Break	–	Poster	Orientation
14:30	 	 Resting-state	Functional	Connectivity	in	Early	
  Parkinson’s Disease
  Fabienne Fox   (C-track)
15:00	 	 The	Effects	of	Working	Memory	Load	on	Underlying	
	 	 Hidden	Neuronal	States
  Einar Olafsson  (N-track)
15:30	 	 Poster	sessions
17:00  Awards Ceremony
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Track	 Name	 	 Title	 	 	 	 	 	 Page			Time
B	 Boverhoff,	D.		 Visual	bias	in	Pundamilia:	correspondence	in	color		 16								9:30
   preference between foraging and mate choice 
   contexts

C	 Linde,	M.		 Fuel	for	Working	Memory:	The	Same	Resource	for		 17						10:00
	 	 	 Consolidation	and	Refreshing?

B	 Roodenrijs,	R.	 Influence	of	photoperiod	and	ambient	temperature		 18						11:00
   on the photoperiodic response system in the common
	 	 	 vole	and	tundra	vole

C	 Ivanov,	Y.	 Dissociable	effects	of	covert	attention	and	mental		 19						11:30
	 	 	 effort	on	tonic	pupil	size

N	 Waslander,	J.	 Photoperiodic	responses	on	clock	genes	and	synaptic	20						14:30
	 	 	 plasticity-associated	genes.	Effects	of	light	spectral	
   quality

C	 Husta,	C.		 The	Pupillary	Light	Response	Reflects	High-Priority		 21						15:00
   Content in Visual Working Memory
                                                                                                                                                                     
N	 Otto,	T.	 	 VISTA	expression	dynamics	in	different	lesion	types		 22								9:30
	 	 	 of	Multiple	sclerosis

B	 Lamers,	S.	 Female	Drosophila	melanogaster	reduce	stress		 23						10:00
   response to harmful temperatures in a group

C	 Lejko,	N.		 Synchronisation	of	Theta	Oscillations	and		 	 24						11:00
	 	 	 Improvement	in	Processing	Speed	in	Multiple	
	 	 	 Sclerosis	Patients:	A	Pilot	Study

B	 Boekelman,	F.	 To	boldy	go	-	or	stay?	Risk-taking	During	Brood	
	 	 	 Season	in	Jackdaws	Relative	to	Life	Expectancy	 25						11:30

C	 Fox,	F.	 	 Resting-State	Functional	Connectivity	in	Early		 26						14:30
   Parkinson’s Disease

N	 Olafsson,	E.	 The	effects	of	working	memory	load	on	underlying		 27						15:30
   hidden neuronal states
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Track		Name	 	 Title	 	 	 													 	 				Page				Nr				Group
B									Boon,	M.	 	 Good	vibrations:	can	Drosophila	melanogaster				30	 1	 1
	 	 	 help	to	unravel	the	underlying	mechanisms	of	
	 	 	 whole-body	vibration	on	body	and	brain?

B									Doornbosch,	H.	 The	context	dependent	foraging	behavior	in								31	 2	 2
   Drosophila suzukii

B									Gay,	J.	 	 When	sight	invokes	change:	Visual	plasticity								32	 3	 3
	 	 	 and	cyp27c1	expression	in	P.	nyererei

B									Illing,	C.	 	 Is	Migration	a	Syndrome?	A	Study	in	Three-									33	 4	 4
	 	 	 Spined	Sticklebacks	

B									Jagersma,	J.	 Validation	of	a	novel	Pcdh9	conditional																	34	 5	 1
   reinstatement mouse model

B									Janssen,	J.	 	 The	mysteries	of	sexual	dysfunction:	why	the							35	 6	 3
	 	 	 novel	antidepressant	vortioxetine	does	not	
	 	 	 inhibit	sexual	behaviour.

B									Kappeler-	 	 Comparative	studies	on	the	neurobiological	 						36	 7	 2
											Schmalzriedt,	T.	 consequences	of	sleep	loss.
   

B									Munoz	Zamora,	A.	 In	search	of	fear	memory	engrams																									37	 8	 4

B									Pütz,	C.	 	 We	don’t	talk	anymore	–	neuronal	commun-							38		 9	 1
	 	 	 ication	during	sleep	and	resting	in	a	knock-out	
	 	 	 mouse	model	of	autism	spectrum	disorders

B									Wiegersma,	M.	 Prenatal	anemia	and	autism	spectrum	disorder			39	 10	 2
   in the Stockholm youth cohort
                                                                                                                                                                    
C									Alebeek,	H.	van	 Individual	differences	in	the	stress	response:								40	 11	 3
	 	 	 does	coping	style	influences	the	behavioural		and	
	 	 	 neurobiological	consequences	of	social	defeat?

C									Besten,	M.			 Learning	by	social	and	material	reward	in													41	 12	 4
	 	 	 children	with	ASD	and	children	with	ADHD:	A	
   neurophysiological study
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Track		Name	 	 Title	 	 	 													 	 				Page				Nr				Group
C									Eike,	R.	 	 Context	Matters:	Disentangling	the	Context									42	 13	 1
	 	 	 Effect	on	Interval	Timing

C									Hoekstra,	C.	 Take	the	wheel!	Improving	take-over	requests				43			 14	 2
	 	 	 in	automated	driving

C									Horta	Herranz,	A.	 Efficient	search:	relationship	between	hemo-						44	 15	 3
	 	 	 dynamic	responses	and	visual	search	ERPs

C									Jong,	J.	de	 	 Pinging	the	brain	–	Uncovering	hidden	states						45		 16	 4
	 	 	 that	encode	duration	and	orientation	in	
   working memory

C									Jünemann,	K.	 Rehabilitation	and	Reorganisation	in	Patients						46	 17	 1
	 	 	 with	Hemianopia

C									Karstens,	M.	 Efficiency	and	Decoding	Differences	related	to				47	 18	 2
	 	 	 Object-Integration	in	Visual	Working	Memory

C									Kricheldorff,	J.		 Does	cognitive-processing	“add-up”?	Assessing		48	 19	 3
	 	 	 the	assumption	of	pure	insertion	with	a	hidden	
	 	 	 semi-Markov	model	analysis

C									Kromm,	M.		 Eye	Tracking	as	a	Tool	for	Measuring	Motion							49	 20	 4
	 	 	 Sensitivity

C									Leonte,	A.		 	 The	anterior	cingulate	cortex	in	the	ALS-FTD							50	 21	 1
	 	 	 spectrum:	post	mortem	MRI-histology	
	 	 	 correlation

C									Marschall,	T.	 The	connectome	of	healthy	full-term	newborns	51	 22	 2

C									Mijn,	R.	van	der	 Timing	Under	Risk	 	 	 					52	 23	 3

C									Ruesink,	G.		 Multisensory	Integration	in	Sexual	Arousal		 					53	 24	 4
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Track		Name	 	 Title	 	 	 													 	 				Page				Nr				Group
C									Schulte,	H.	 	 Performance	of	a	binaural	cochlear	implant		 					54	 25	 1
   coding strategy that mimics the contralateral 
	 	 	 medial	olivocochlear	reflex	on	speech	
	 	 	 intelligibility	and	listening	effort	for	moving	
	 	 	 sound	sources.

C									Steendam,	T.	 Inter-Brain	Synchronization	During	Monastic							55	 26	 2
   Debate
                                                                                                                                                                  
N									Dijken,	I.	van	 The	role	of	ER	stress	signalling	in	C9	mediated				56	 27	 -
	 	 	 ALS

N									Flores	Hernandez,		 The	role	of	antipsychotics	in	modulating														57	 28	 3
												R.		 	 microglial	activation	in	delirium

N									Hobbie,	F.		 	 Effect	of	Linalool	on	Mitochondrial	Function							58		 29	 4
	 	 	 Under	Pathological	Conditions

N									Pinheiro	Marques,	J.	Asynchronous	cilium	reformation	underlies								59	 30	 1
	 	 	 differentiation	of	neural	stem	cells

N									Wolters,	C.		 Differential	ECM	protein	gene	expression	in								60	 31	 2
	 	 	 Grey	and	White	matter	Astrocytes:	relevance	
	 	 	 for	Remyelination	in	Multiple	Sclerosis?

B									Smit,	R.	 	 Impaired	placental	endocrine	function		 					61	 32													-
	 	 	 programmes	anxiety-like	behaviours	in	offspring
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Poster Session Groups
Group	1:	02.07	15:30	–	16:15h
Boon,	M.		 	 (board	1)
Jagersma,	J.		 	 (board	5)
Pütz,	C.		 	 (board	9)
Eike,	R.		 	 (board	13)
Jünemann,	K.	 	 (board	17)
Leonte,	A.	 	 (board	21)
Schulte,	H.	 	 (board	25)
Pinheiro	Marques,	J.	 (board	30)

Group	2:	02.07	16:15	–	17:00h
Doornbosch,	H.		 (board	2)
Kappeler-	 	 (board	7)
Schmalzriedt	T.	
Wiegersma,	M.	 (board	10)
Hoekstra,	C.	 	 (board	14)
Karstens,	M.	 	 (board	18)
Marschall,	T.	 	 (board	22)
Steendam,	T.	 	 (board	26)
Wolters,	C.	 	 (board	31)

Group	3:	03.07	15:30	–	16:15h
Gay,	J.	 	 	 (board	3)
Janssen,	J.	 	 (board	6)
Alebeek,	H.	van	 (board	11)
Horta	Herranz,	A.	 (board	15)
Kricheldorff,	J.	 	 (board	19)
Mijn,	R.	van	der	 (board	23)
Flores	Hernandez,	R.	 (board	28)

Group	4:	03.07	16:15	–	17:00h
Illing,	C.	 	 (board	4)
Munoz	Zamora,	A.	 (board	8)
Besten,	M.	 	 (board	12)
Jong,	J.	de	 	 (board	16)
Kromm,	M.	 	 (board	20)
Ruesink,	G.	 	 (board	24)
Hobbie,	F.	 	 (board	29)
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Julian	Kiverstein

Dr.	Julian	Kiverstein	is	an	Assistant	Professor	at	the	University	
of	Amsterdam.	His	expertise	ranges	from	Neuroscience	and	
Cognitive	science	to	Philosophy.	He	completed	both	his	Bach-
elor	and	Master	degree	in	Philosophy	in	London	(at	Kings	Col-
lege	and	Birkbeck	College).	His		PhD	focused	on	Naturalising	
Phenomenology,	where	he	tried	to	 resolve	 the	contrasting	
conceptions	between	Naturalists	(who	claim	all	facts	are	ob-
jective)	and	Phenomenologists	(who	claim	all	facts	are	sub-
jective)	by	proposing	that	the	same	fact	can	actually	be	both	
subjective	and	objective.	Before	his	appointment	in	Amster-
dam,	Julian	pursued	various	positions	such	as	development	
of	the	Mind,	Language	and	Embodied	Cognition	Masters	Pro-
gramme	(during	his	appointment	as	a	teaching	fellow)	and	
various	editing	positions	(Associate	Editor	of		Phenomenolo-
gy	and	the	Cognitive	Sciences,	and	Book	Review	Editor	of	the	
Journal	of	Consciousness	Studies).	Many	of	Julian’s	publica-
tions	deal	with	the	topic	of	embodied	cognition	(an	idea	that	
cognitive	processes	are	not	exclusively	dependent	on	the	in-
formation	processing	functions	that	take	place	in	the	brain),	
which	is	the	topic	he	is	going	to	focus	on	today	in	his	talk.

Keynote 
Speaker
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Ysbrand	vd	Werf

Ysbrand	van	der	Werf,	PhD,	is	a	senior	scientist	at	the	Neth-
erlands	 Institute	 for	Neuroscience	and	an	assistant	profes-
sor	 at	 the	 VU	University	medical	 center	 (Anatomy	&	Neu-
rosciences	 department),	 both	 in	 Amsterdam.	 He	 obtained	
his	Master’s	degree	 in	Psychology	and	Biology	(cum	laude)	
from	 the	 University	 of	 Groningen	 and	 his	 PhD	 from	 the	
Vrije	Universiteit	in	Amsterdam.	His	main	research	areas	are	
‘sleep	 and	 sleep	disorders’	 and	 ‘cognitive	 disorders	 in	 Par-
kinson	patients’.	 Furthermore,	 he	 is	 interested	 in	memory,	
neuroimaging,	brain	stimulation,	and	neurological	and	psy-
chiatric	diseases.	With	his	research,	he	wants	to	bridge	the	
gap	between	fundamental	and	applied	science.	In	2008,	he	
received	the	VIDI	grant	and	 in	2009,	the	Brain	&	Cognition	
grant.	Dr.	Y.D.	van	der	Werf	is	member	of	De	Jonge	Akademie,	
part	of	the	Royal	Netherlands	Academy	of	Arts	and	Sciences.	

KEYNOTE 
SPEAKERS

Keynote 
Speaker
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Visual	bias	in	Pundamilia:	correspondence	in	color	
preference	between	foraging	and	mate	choice	contexts.

D.S.	Boverhoff	&	M.E.	Maan
Department:	Faculty	of	Science	and	Engineering	at	the	University	of	Groningen.

Selective	mate	choice	is	believed	to	be	a	fundamental	component	in	the	diversifica-
tion	of	lake	Victoria	Pundamilia	pundamilia	and	Pundamilia	nyererei	cichlid	fish.	It	is	
suggested	that	divergent	color	preference	in	Pundamilia	can	be	explained	by	hab-
itudinal	living	depths	and	water	turbidity.	However,	studies	investigating	other	po-
tential	drives	that	could	be	linked	to	mate	choice,	e.g.	foraging	color	preference	in	
Pundamilia,	are	still	lacking.	In	this	research	we	identify	the	potential	link	between	
the known mate color preference and foraging color preference of Pundamilia in 
simulated	natural	light	environments.	Behavioral	tests	consist	of	tracking	fishes	
foraging	response	to	a	standardized	moving	pair	of	colored	beads	(red	and	blue;	
red	and	orange).	We	demonstrate	that	color,	light	environment	and	species	have	
a	significant	impact	on	the	foraging	response.	The	results	are	consistent	with	the	
hypothesis that color preference in Pundamilia corresponds between foraging and 
known	mate	choice	contexts	in	specific	light	environments.	Our	findings	indicate	
that	foraging	could	be	a	potential	drive	for	speciation	in	Pundamilia.
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Fuel	for	Working	Memory:	The	Same	Resource	for	
Consolidation	and	Refreshing?

Maximilian	Linde1,	Mark	R.	Nieuwenstein2
1	Faculty	of	science	and	engineering,	University	of	Groningen

2	Department	of	experimental	psychology,	faculty	of	behavioural	and	social	sciences,	University	of	
Groningen

Working	memory	(WM)	is	a	keystone	of	human	information	processing.	It	tempo-
rarily	holds	on	to	and	manipulates	information	for	ongoing	cognition.	WM	consol-
idation	is	the	process	of	transferring	sensory	information	into	WM,	whereas	WM	
maintenance	describes	the	process	of	keeping	information	in	WM	and,	thus,	pre-
venting	forgetting.	Evidently,	both	consolidation	and	refreshing	require	attentional	
resources.	A	promising	mechanism	for	the	maintenance	of	information	is	refresh-
ing:	The	reactivation	of	items	in	WM	by	actively	thinking	of	them.	However,	there	
is	a	lack	of	evidence	concerning	the	time	course	of	refreshing	and	the	interaction	
between	refreshing	and	other	WM-related	processes	(e.g.,	consolidation).	In	the	
first	experiment,	we	examined	how	long	it	takes	to	refresh	an	item	by	varying	the	
available	time	for	refreshing.	We	found	that	even	such	short	durations	as	100	ms	
are	enough	to	reactivate	information	and	yield	behavioural	benefits.	In	the	second	
experiment,	we	investigated	whether	consolidation	and	refreshing	utilize	the	same	
or	separate	resources.	To	this	end,	participants	were	confronted	with	a	dual-task	
paradigm,	whereby	consolidation	and	refreshing	had	to	be	performed	concurrently.	
Here,	we	manipulated	the	amount	of	available	resources.	The	reasoning	was	that	
a	decrease	in	performance	should	be	observed	if	both	processes	require	the	same	
resource,	while	no	performance	decrements	should	be	evident	if	separate	resourc-
es	are	used.	Preliminary	results	did	not	indicate	a	reduction	in	performance.	The	
present	research	suggests	that,	against	current	knowledge,	refreshing	of	WM	items	
can	happen	very	rapidly.	Furthermore,	our	preliminary	results	from	the	second	
experiment	indicate	that	WM	consolidation	and	refreshing	probably	function	inde-
pendently	of	each	other,	with	separate	attentional	resources	for	each	process.	This	
specification	of	resources	for	different	WM	processes	impacts	and	updates	modern	
theorizing	about	models	of	WM.
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Influence	of	photoperiod	and	ambient	temperature	on	
the	photoperiodic	response	system	in	the	common	vole	
(Microtus	arvalis)	and	tundra	vole	(Microtus	oeconomus)

Renzo	T.M.	Roodenrijs1,	Laura	van	Rosmalen1,	Roelof	A.	Hut1
1Groningen	Institute	for	Evolutionary	Life	Sciences	(GELIFES),	University	of	Groningen,	Groningen,	The	

Netherlands

Due	to	the	tilt	and	rotation	of	the	earth’s	axis,	we	can	distinguish	four	seasons	over	
the	year,	characterized	by	different	yearly	temperatures	and	daylengths,	which	vary	
stronger	at	higher	latitudes.	Animals	use	the	changing	photoperiod	for	circannual	
entrainment	and	adapt	many	traits	to	this,	like	reproductive	behavior.	While	be-
havioral	adaptations	to	seasonal	rhythms	have	been	thoroughly	described,	physio-
logical	mechanisms	regulating	such	rhythms	are	not	fully	untangled.	Furthermore,	
differential	adaptation	to	different	latitudes	is	not	well-described	yet.
This	study	compares	two	vole	species:	the	common	vole	(Microtus	arvalis),	which	
lives	in	a	temperate	climate	area,	and	the	tundra	vole	(Microtus	oeconomus),	
which	lives	at	higher	latitudes.	We	studied	the	effect	of	photoperiod	and	the	
involvement	of	temperature	on	gonad	size	and	reproductive	hormones	in	young	
animals.	Twenty-one	day-old	animals	are	moved	from	a	short	or	long	photoperi-
od	(8:16	or	16:8	hours	of	light	and	dark,	respectively)	to	a	different	photoperiod	
(10:14,	12:12,	14:10	or	16:8),	in	a	room	with	an	ambient	temperature	of	10°C	or	
21°C.	At	fifty	days	of	age,	animals	were	sacrificed	for	tissue	collection.	
Preliminary	results	from	plasma	testosterone	and	testis	weight	analyses	reveal	that	
Microtus	arvalis	reacts	stronger	to	photoperiod	than	Microtus	oeconomus	and	that	
gonadal	activation	is	dampened	at	lower	temperatures.	Plasma	prolactin	results	
show	a	stronger	photoperiodic	response	in	Microtus	oeconomus.
These	results	indicate	that	both	animals	respond	differently	to	seasonal	changes,	
which	implies	that	both	species	have	adapted	to	different	environmental	chal-
lenges.	Altogether,	our	study	reveals	which	mechanisms	to	further	study	to	fully	
describe	this	differential	seasonal	adaptation	in	these	species.
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Dissociable	effects	of	covert	attention	and	mental	effort	
on	tonic	pupil	size

Yavor	Ivanov	&	Sebastiaan	Mathot
Department	of	Experimental	Psychology,	University	of	Groningen

The	adaptation	of	sensory	pathways	is	crucial	for	the	survival	of	an	organism.	One	
way	vision	is	adapted	is	by	changes	in	tonic	(i.e.	over	long	periods	of	time)	pupil	
size.	The	present	experiment	investigated	whether	tonic	pupil	size	depends	on	
where	covert	attention	is	allocated	on	a	visual	scene.	We	expected	tonic	pupil	
size	to	increase	as	participants	perform	a	task	with	stimuli	presented	further	into	
peripheral	vision,	even	when	controlling	for	mental	effort,	which	is	known	to	dilate	
the	pupils.	This	hypothesis	was	based	on	the	idea	that	larger	pupils	may	provide	
greater	visual	sensitivity,	which	would	benefit	the	detection	of	stimuli	appearing	in	
peripheral	vision.	Participants	saw	three	faint	gabor	patch	stimuli	(i.e.	grey	circles	
with	line	orientations	within)	on	both	sides	of	fixation,	along	the	screen’s	horizontal	
axis,	presented	at	increasing	eccentricities	(i.e.	visual	angles).	Participants’	goal	was	
to	perform	a	discrimination	task	with	two	bilateral	stimuli,	appearing	at	symmetri-
cal	eccentricities.	The	eccentricity	of	the	targets	(near	-	3.3°,	middle	-	7.7°,	far	-	13°)	
was	manipulated	in	a	blocked	manner.	To	control	for	differences	in	mental	effort	
between	eccentricity	blocks,	stimulus	size	increased	with	eccentricity,	and	quest	
staircase	procedures	were	implemented	in	order	to	equalize	accuracy	levels.	The	
staircases	also	allowed	us	to	adjust	the	overall	accuracy	set-points	for	each	block.	
Thus,	each	of	the	three	eccentricity	blocks	was	repeated	twice,	once	with	a	60%	
accuracy	set-point,	and	once	with	90%.	This	manipulation	allowed	us	to	assess	
the	effect	of	mental	effort	on	tonic	pupil	size.	The	experiment’s	results	go	in	the	
opposite	direction	of	what	we	expected.	Namely,	the	pupils	were	smaller	when	the	
task	was	performed	with	more	peripheral	stimuli.	However,	pupil	size	in	the	middle	
and	furthest	eccentricities	was	the	same	-	the	pupils	were	slightly	dilated	only	in	the	
nearest	eccentricity.	Furthermore,	there	was	a	negligible	effect	of	mental	effort	-	
tonic	pupil	size	was	slightly	larger	in	blocks	where	accuracies	were	kept	at	60%.	It	is	
difficult	to	interpret	these	findings.	Smaller	pupils	may	provide	better	acuity,	which	
would	be	required	to	discriminate	the	stimuli.	It	is	also	possible	that	by	trying	to	
equalize	the	difficulty	between	blocks,	the	nearest	stimuli	were	made	more	difficult	
to	discriminate	than	stimuli	in	the	other	eccentricities.	Given	that	there	were	no	
differences	between	middle	and	far	blocks,	we	can	tentatively	conclude	that	tonic	
pupil	size	is	not	dependent	on	the	eccentricity	of	the	location	where	covert	atten-
tion	is	allocated	to.	Future	research	could	implement	electrophysiological	measures	
(e.g.	EEG)	in	order	to	more	directly	assess	stimulus	processing	as	a	function	of	pupil	
size,	and	to	account	for	differences	in	arousal	and	mental	effort	between	experi-
mental	blocks.	
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Photoperiodic	Responses	on	Clock	Genes	and	Synaptic	
Plasticity-Associated	Genes.	Effects	of	Light	Spectral	

Quality.
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Haukeland	University	Hospital,	Helse	Vest,	Norway;	(5)	Valen	Hospital,	Helse	Fonna,	Norway
 
Objectives.	Light	can	have	complex	effects	on	circadian	rhythmicity	and	cognition.	The	supra-
chiasmatic	nucleus	of	the	hypothalamus	uses	light	input	to	synchronize	and	drive	circadian	
rhythms	in	the	brain	and	periphery.	In	the	cell,	circadian	rhythms	are	generated	by	cyclic	
expression	of	clock	genes	(e.g.	Per2,	BMAL1).	In	addition	to	regulating	circadian	rhythms,	
BMAL1	promotes	neuronal	plasticity	through	regulation	of	protein	translation,	a	process	
important	for	maintaining	cognitive	functioning.	The	mechanisms	of	neuronal	plasticity	
at	synapses	depend	on	several	immediate	early	response	genes,	including	BDNF,	Arc,	and	
NPAS4.	Here	we	use	a	model	of	prolonged	photoperiod	(20h	light,	4h	dark;	20:4	LD)	with	
two	different	spectral	qualities	(white	and	blue-enriched	light)	to	examine	photoperiodic	re-
sponses	on	the	expression	of	clock	genes,	synaptic	plasticity	markers,	and	protein	translation	
markers	in	the	prefrontal	cortex	(PFC).

Methods.	Rats	(n=10/group)	were	housed	in	standard	12:12	LD	condition,	followed	by	expo-
sure	to	7d	prolonged	photoperiod	(20:4	LD)	in	either	standard	white	(267.33	lux;	68.60	W/
m2;	1.96E14	cm–2s–1)	or	blue-enriched	(265.6	lux;	186.60	W/m2;	4.93E14	cm–2s–1)	light,	
and	14d	recovery	in	standard	12:12	LD	condition.	Tissue	from	PFC	(implicated	in	cognition)	
was	collected	at	ZT12	on	exposure	day	7	(E7),	and	recovery	day	3	(R3).	Tissue	samples	were	
analyzed	with	qPCR	and	western	blot.	

Results.	Prolonged	photoperiod,	independently	of	spectral	qualities,	altered	expression	
of	clock	genes.	Per2	was	decreased	at	E7	and	R3	compared	to	12:12	LD	controls,	with	the	
largest	reduction	at	E7	(t’s(15-16)>-2.40,	p’s<.029).	Additionally,	BMAL1	was	increased	at	E7	
in	the	blue-enriched	light	condition	(t(15)=2.40,	p<.05)	and	at	R3	in	the	white	light	condition	
(t(16)>4.60,	p<.001).	
As	for	markers	of	synaptic	plasticity,	Arc	was	decreased	in	both	white	and	blue-enriched	light	
at	E7	(t’s(15-16)>-3.74,	p’s<.002),	while	NPAS4	was	decreased	in	blue-enriched	light	only	
(t(15)=-3.53,	p=.003).	Expression	of	BDNF	was	not	significantly	changed	at	E7,	but	increased	
at	R3	in	blue-enriched	light	only	(t(14)=3.80,	p=.002).	No	significant	differences	in	expression	
of	Arc	or	NPAS4	were	observed	at	R3.	Results	on	protein	translation	markers	will	be	present-
ed	at	the	time	of	the	symposium.

Conclusions.	Exposure	to	and	recovery	from	prolonged	photoperiod	altered	gene	expression	
of	clock	genes	and	synaptic	plasticity	markers	in	the	PFC	in	a	spectral-specific	manner.	These	
changes	could	affect	synaptic	plasticity	processes	in	the	PFC	and	PFC-dependent	cognitive	
performance.	
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The	Pupillary	Light	Response	Reflects	High-Priority	
Content	in	Visual	Working	Memory

Cecília	Hustá,		Sebastiaan	Mathôt
Faculty	of	Science	and	Engineering

Department	of	Experimental	Psychology

Pupil	size	changes	not	only	in	response	to	objective	brightness,	but	also	in	response	
to	covert	shifts	of	attention	toward	bright	or	dark	objects.	This	led	to	the	question	
whether	internal	shifts	of	attention	within	representations	stored	in	visual	working	
memory	have	similar	effects.	Not	all	information	in	visual	working	memory	is	stored	
in	the	same	way	and	some	representations	have	higher	priority	than	others.	We	
hypothesized	that	internal	shifts	of	attention	within	the	representations	will	affect	
pupil	size,	but	only	if	a	representation	is	stored	in	the	higher	priority	state.	In	Exper-
iment	1,	30	participants	encoded	the	brightness	level	of	a	black	and	a	white	circle	
and	retained	one	of	the	two	stimuli,	indicated	by	a	cue	that	was	presented	either	
before	(procue)	or	after	(retrocue)	the	stimuli.	The	procue	allowed	participants	
to	covertly	attend	to	either	the	bright	or	the	dark	stimulus,	which	affected	pupil	
size,	as	reported	in	previous	studies.	But	crucially,	even	though	the	retrocue	was	
presented	after	the	stimuli	had	been	removed	from	the	display,	the	resulting	inter-
nal	shift	of	attention	toward	the	bright	or	dark	stimulus	still	affected	pupil	size.	In	
Experiment	2,	we	replicated	the	retrocue	condition	with	30	different	participants,	
and	additionally	we	varied	whether	the	working	memory	representations	were	
stored	in	the	higher	or	lower	priority	state.	The	preliminary	results	of	Experiment	2	
(26	out	of	30	participants)	replicate	the	pattern	of	pupil	difference	with	regards	to	
the	retrocue	condition.	Additionally,	it	was	shown	that	when	the	content	of	visual	
working	memory	representations	is	not	kept	in	the	priority	state,	it	is	not	reflected	
in	pupil	size.	Our	findings	show	that	shifting	attention,	even	within	the	visual	work-
ing	memory	representations,	affects	the	pupillary	light	response.	Additionally,	we	
demonstrated	that	this	effect	is	only	present	when	the	working	memory	content	is	
stored	with	the	higher	priority.
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VISTA	expression	dynamics	in	different	lesion	types	of	
Multiple	sclerosis

Tegan	Otto1,	Malte	Borggrewe1,	Jon	Laman1
1	Department	of	Neuroscience,	University	Medical	Centre	Groningen

Multiple	sclerosis	(MS)	is	a	chronic,	autoimmune	disease	of	the	central	nervous	
system	(CNS),	characterized	by	infiltration	of	peripheral	immune	cells	that	attack	
the	myelin	surrounding	neuronal	axons.	This	infiltration	and	demyelination	is	
preceded	by	activation	of	immune	cells,	which	is	regulated	by	checkpoint	regu-
lators.	These	checkpoint	regulators	can	either	be	positive	and	stimulate	immune	
activation	or	negative	and	inhibit	immune	activation.	One	of	the	negative	check-
point	regulators	is	V-domain	Ig	suppressor	of	T	cell	activation	(VISTA),	expressed	
by	T-cells	and	myeloid	antigen-presenting	cells.	VISTA	inhibits	immune	activation	
as	well	as	cytokine	production	in	vitro.	Moreover,	VISTA	deficiency	leads	to	an	
exacerbation	of	symptoms	in	experimental	autoimmune	encephalomyelitis	(EAE),	
an	animal	model	for	MS.	Recent	data	showed	that	VISTA	is	also	expressed	by	
microglia,	the	resident	immune	cells	in	the	CNS.	Unpublished	data	showed	that	
VISTA	expression	was	decreased	microglia	in	MS	lesions,	however	VISTA	expression	
dynamics	in	different	types	of	MS	lesions	is	still	unknown.	
This	study	examined	VISTA	expression	dynamics	in	different	types	MS	lesions	in	hu-
man	brain	tissue	using	immunohistochemistry	and	immunofluorescence	for	VISTA	
and	various	microglia	markers.	Preliminary	data	showed	that	VISTA	expression	is	in	
microglia	is	increased	in	normal-appearing	white	matter	compared	to	white	matter	
of	non-diseased	controls	and	VISTA	expression	is	decreased	in	active	MS	lesions.	
This	study	provides	more	insights	into	VISTA	expression	dynamics	in	MS	and	the	
underlying	mechanisms	causing	this	disease.	Furthermore,	these	insights	could	
lead	to	new	possible	targets	for	therapeutical	interventions	to	treat	this	disease.	
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Female	Drosophila	melanogaster	reduce	stress	response	
to	harmful	temperatures	in	a	group

Sanne	Lamers1,	Andrea	Soto-Padilla2	and	Jean-Christophe	Billeter2
1	Behavioural	and	Cognitive	Neuroscience	Master,	University	of	Groningen.
2	Groningen	Institute	for	Evolutionary	Life	Sciences,	University	of	Groningen.

Men	and	women	react	different	to	stress,	women	tend	to	affiliate	with	others	and	
show	empathy,	while	men	mostly	face	problems	head	on.	How	and	why	this	sexual	
dimorphism	arises	is	yet	unknown.	Nonetheless,	the	fruit	fly,	Drosophila	melano-
gaster,	might	be	able	to	provide	an	answer.	The	fruit	fly	is	mostly	seen	as	a	solitary	
species,	yet	they	do	show	social	behaviours	such	as	common	oviposition	site,	
feeding	together,	or	group	mating.	In	a	temperature-controlled	arena	we	use	heat	
as	a	stressor	by	increasing	the	environmental	temperature	every	minute.	While	
increasing	the	temperature,	the	flies	increase	their	locomotor	speed,	presumably	
to	escape	harmful	temperatures.	Grouped	females	show	a	slower	locomotor	speed	
at	high	temperatures	than	individual	females	or	grouped	or	individual	males.	This	
suggests	that	females’	social	interactions	are	related	to	a	diminished	thermal	stress	
response.	To	explore	this	further,	we	first	tested	sensory	mutants	to	elucidate	the	
sensory	mechanism	by	which	females	communicate	with	each	other.	We	discovered	
that	the	social	effect	over	the	thermal	response	disappeared	in	groups	of	mutants	
with	a	knocked	down	taste	receptor	for	female	pheromones.	The	importance	of	this	
receptor	was	confirmed	by	a	second	experiment	in	which	we	masculinized	the	fe-
male	pheromone	producing	cells.	Females	flies	that	produce	male	pheromones	do	
no	reduce	their	stress	response	to	heat	when	interacting	with	each	other.	Together,	
these	results	suggest	that	for	the	effect	of	social	interactions	on	the	thermal	stress	
response	the	presence	of	female	pheromones	is	of	great	importance.	This	method	
can be used in future research to untangle the neuronal pathways underlying the 
influence	of	social	interactions	on	stress.
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Synchronisation	of	theta	oscillations	and	improvement	
in	processing	speed	in	multiple	sclerosis	patients:	A	pilot	

study
Nena	Lejko1,	Branislava	Ćurčić-Blake1
1	University	Medical	Center	Groningen

This	is	a	collaborative	research	project	funded	by	the	Dutch	MS	Research	Foundation

Multiple	sclerosis	(MS)	is	often	accompanied	by	cognitive	impairment	(CI).	Impairment	
of	processing	speed	is	most	common	and	is	associated	with	difficulty	in	performing	
daily	tasks.	In	healthy	individuals,	processing	speed	can	be	improved	using	transcranial	
alternating	current	stimulation	(tACS),	a	technique	that	entrains	neural	oscillations.	The	
aim	of	this	proof-of-principle	study	is	to	investigate	whether	tACS	can	increase	fron-
to-parietal	brain	synchronisation	in	MS	patients	and	whether	this	increase	will	benefit	
cognition.

12	MS	patients	(3	male;	3	sham	stimulation)	with	CI	underwent	tACS	at	6Hz	on	three	
subsequent	days.	Stimulation	electrodes	were	placed	on	scalp	locations	F3	and	P3	
(pictured	in	grey).	Immediately	before	and	after	the	stimulation	protocol,	EEG	was	re-
corded	to	evaluate	synchronisation	between	electrode	pairs	adjacent	to	the	stimulation	
location	(Fz-Pz	and	F7-P7).	Phase	synchronisation	was	measured	with	weighted	phase	
lag	index.	Processing	speed	pre-	and	post-stimulation	was	evaluated	using	the	Vienna	
Reaction	Time	Task	(VRTT),	Symbol	Digit	Modalities	Test	(SDMT),	and	the	Trail	Making	
Test	(TMT).	

Preliminary	analyses	were	only	performed	on	participants	who	received	real	stimula-
tion.	The	change	in	synchronisation	at	6Hz	between	the	F7-P7	electrode	pair	differed	
in	males	and	females.	Whereas	synchronisation	increased	for	females,	it	decreased	for	
males.	A	similar	but	non-significant	trend	was	observed	for	the	Fz-Pz	electrode	pair.	
There	was	also	an	improvement	on	the	SDMT	(F(1,	8	)	=	5.715,	p	=	0.044	(uncorrected)),	
and	on	one	motor	component	of	the	VRTT	(F(1,	8)	=	14.019,	p		=	0.006	(uncorrected)).

Results	show	that	tACS	has	the	potential	to	synchronise	oscillations	in	MS	patients.	It	
is	promising	that	some	improvements	emerged	after	only	three	stimulation	sessions.	
Gender	differences	in	MS	are	well	documented,	with	males	often	being	more	severely	
affected2.	These	differences	as	well	as	the	effects	of	tACS	on	synchronisation	and	cog-
nitive	performance	need	to	be	further	investigated	on	larger	samples	and	with	a	longer	
stimulation	protocol.	

2	Schoonheim,	M.	M.,	Vigeveno,	R.	M.,	Lopes,	F.	C.	R.,	Pouwels,	P.	J.,	Polman,	C.	H.,	
Barkhof,	F.,	&	Geurts,	J.	J.	(2014).	Sex-specific	extent	and	severity	of	white	matter	
damage	in	multiple	sclerosis:	Implications	for	cognitive	decline.	Human	brain	mapping,	
35(5),	2348-2358.
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TO	BOLDLY	GO	–	OR	STAY?
Risk-taking	During	Brood	Season	in	Jackdaws	Relative	to	

Life	Expectancy
Floor	Boekelman,	under	supervision	of	Simon	Verhulst

GELIFES	—	Groningen	Institute	for	Evolutionary	Life	Sciences
Faculty	of	Science	and	Engineering

University	Groningen

Boldness	has	been	studied	in	many	animal	species.	One	way	to	consider	boldness	
is	as	a	trade-off	between	taking	risks	or	staying	safe.	The	asset	protection	theory	
states	that	this	trade-off	can	be	determined	by	life	expectancy.	An	individual	with	
high	future	expectations	(and	thus	a	long	life	expectancy)	has	little	benefit	of	taking	
risks,	as	it	has	much	too	lose	and	relatively	little	to	gain.	An	individual	with	low	
future	expectations,	however,	will	likely	benefit	more	from	risk-taking.	Previous	
research	has	shown	that	brood	size	manipulation	has	an	effect	on	life	expectancy	
in	jackdaws.	Jackdaw	individuals	raised	in	a	large	brood	show	lower	life	expectan-
cy	than	those	raised	in	a	small	brood.	In	this	study,	we	investigated	whether	life	
expectancy	has	an	effect	on	the	risk-taking	behaviour	observed	in	jackdaws.	This	
was	done	during	the	breeding	season,	when	female	individuals	would	be	sitting	
on	the	eggs.	A	phone	was	put	inside	the	nest	box,	and	rung	from	a	distance.	The	
time	it	took	for	the	bird	to	return	after	fleeing	was	taken	as	a	proxy	for	risk-taking.	
This	return	interval	shows	the	trade-off	between	staying	safe,	or	protecting	the	
offspring.	Other	environmental	factors	such	as	the	presence	of	rain,	disturbances	
from	passers-by	or	birds	of	prey,	temperature,	and	time	of	day	were	also	taken	into	
account.	In	the	present	study,	no	effect	was	found	of	brood	size	during	early	life	
and	risk-taking	as	adults.	Only	disturbance	showed	to	have	a	significant	effect	on	
the	return	interval,	with	birds	taking	longer	when	a	disturbance	was	present.		There	
was	high	variation	between	birds	in	return	interval,	with	some	birds	not	leaving	
the	nest	at	all	and	other	birds	taking	over	thirty	minutes	to	return.	A	repeatability	
value	of	0.427	was	found,	suggesting	this	method	was	a	good	way	of	measuring	
risk-taking.	Due	to	the	small	sample	size	(n=31),	future	studies	on	risk-taking	in	the	
same	colony	could	teach	us	even	more	about	the	link	between	life	expectancy	and	
risk-taking.
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Parkinson’s	disease	(PD)	is	the	second	most	common	chronic	neurodegenerative	
disease	in	elderly	adults	and	is	characterized	by	progressive	motor	control	abnor-
malities	including	bradykinesia,	rigidity,	postural	instability	and	tremor	as	well	as	
non-motor	symptoms.	PD	incidence	rate	is	steeply	rising	with	increasing	age	–	
while	in	the	age	range	55	to	64	~3.6%	of	individuals	were	found	to	display	Parkin-
sonian	symptoms,	this	increased	to	16.0%	in	the	age	group	75	to	84.	As	longevity	
is	expected	to	continue	growing,	it	is	of	utmost	importance	to	identify	PD	at	an	
early	stage	to	allow	early	interventions	and	treatment.	Thus	far,	the	PD	diagnosis	
is	predominantly	based	upon	the	main	cardinal	motor	symptoms.	However,	it	has	
been	estimated	that	neuronal	loss	in	the	basal	ganglia	(BG)	structure,	the	substan-
tia	nigra	pars	compacta,	may	already	begin	5	to	10	years	before	first	symptoms	
become	apparent.	Hence,	tracking	of	these	early	BG	changes	may	be	of	great	
diagnostic	value.	According	to	recent	findings	we	may	be	able	to	exploit	changes	
in	the	resting-state	BOLD	signal,	as	measured	by	functional	Magnetic	Resonance	
Imaging,	in	the	basal	ganglia	network	(BGN)	to	detect	early	stages	of	PD.	We	aimed	
to	verify	the	reliability,	sensitivity	and	specificity	of	this	potential	PD	neuroimaging	
biomarker.	BGN	resting-state	connectivity	was	examined	in	seventeen	patients	with	
early	PD	(MEDYearsSinceDiagnosis	=	2.0)	and	twenty	age-	and	education-matched	
healthy	participants.	Voxel-wise	comparisons	showed	decreased	connectivity	
in	the	right	and	left	caudate	in	PD	patients	(non-significant	after	threshold-free	
cluster	enhancement).	In	addition,	compared	to	healthy	individuals,	patients	also	
displayed	significantly	lower	mean	parameter	estimates	(PE)	in	the	right	caudate	
and	a	trend-significant	lower	mean	PE	in	the	left	pallidum,	the	dorsal	striatal	input	
areas	of	the	BG.	We	did	not	observe	total	grey	matter	volume	differences	between	
PD	and	healthy	participants.	All	in	all,	this	study	has	found	support	for	BGN	changes	
in	early	PD;	with	subtle	connectivity	changes	in	caudate	and	pallidum	in	early	PD.	
Further	analyses	are	required	to	investigate	the	sensitivity	of	this	PD	neuroimaging	
biomarker.	
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The	effects	of	working	memory	load	on	underlying	
hidden	neuronal	states
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Introduction
We	use	working	memory	every	day,	to	solve	and	process	various	tasks,	but	how	
does	our	brain	actually	store	these	ephemeral	memories?	And	is	there	a	limited	
capacity	of	information	we	can	store	in	working	memory?	This	study	builds	on	pre-
vious	findings	which	have	shown	working	memory	can	be	stored	in	‘activity-silent’	
neuronal	circuits,	by	examining	how	the	capacity	of	these	circuits	is	determined.
 
Experiment
The	methodology	was	based	on	previous	research	by	Wolff	et	al,	showing	that	
certain	working	memory	contents	can	be	decoded	from	EEG	signals.	Using	this	
protocol	we	subjected	participants	to	a	visual	working	memory	task	while	record-
ing	their	brain	activity	through	EEG.	The	task	involved	remembering	two	different	
visual	angles	and	consisted	of	an	easy	and	a	difficult	condition,	with	the	order	of	
these	conditions	counterbalanced	between	participants.	
 
Outcome
The	preliminary	results	show	a	definitive	effect	of	task	difficulty	on	participants	
recall	accuracy,	with	an	average	20%	increase	for	the	easy	compared	to	the	difficult	
condition.	Whether	or	not	this	will	translate	into	a	significant	difference	in	the	
decoded	EEG	signal	is	unclear	at	this	point,	but	subsequent	analysis	could	reveal	an	
effect.

Verdict
The	aim	of	this	experiment	is	to	shed	some	light	on	the	nature	of	working	memory,	
especially	related	to	its	capacity.	By	comparing	the	decoded	EEG	signal	between	
the	easy	and	difficult	conditions,	we	may	be	able	to	comment	on	what	happens	
when	working	memory	is	pushed	to	its	limits.	Does	the	overall	decodability	of	
the	items	drop	or	do	participants	simply	drop	one	of	the	items?	In	the	first	case	it	
might	mean	working	memory	is	theoretically	unlimited,	but	the	representations	we	
have	become	blurrier	the	more	items	we	try	to	remember.	Alternatively	we	may	be	
limited	to	only	remembering	a	given	amount	of	items	and	anything	after	that	is	for-
gotten.	If	the	results	from	this	experiment	show	a	clear	preference	for	one	of	these	
models	it	could	provide	an	important	step	for	future	research	in	working	memory.
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Good	vibrations:	can	Drosophila	melanogaster	help	to	
unravel	the	underlying	mechanisms	of	whole-body	

vibration	on	body	and	brain?	
		M.	Boon1,	M.	Heesterbeek1,	P.	Roemers1,	A.	Soto	Padilla2,	J.C.	Billeter2,	E.A.	van	der	Zee1

		1	GELIFES	-	Neurobiology;		Groningen	Institute	for	Evolutionary	Life	Sciences
		2	GELIFES	-		Behavioural	Biology;	Groningen	Institute	for	Evolutionary	Life	Sciences

Introduction
Ever	since	gyms	started	using	vibrating	plates	for	their	alleged	beneficial	effects	
on	musculoskeletal	training,	researchers	have	been	testing	the	effects	of	these	
vibrations	on	the	body.	They	showed	that	whole-body	vibration	(WBV)	has	benefi-
cial	effects	on	motor	performance	in	rodents	and	humans.	Next	to	that,	we	showed	
that	WBV	also	positively	affects	brain	functioning.	However,	the	mechanisms	by	
which	WBV	exerts	these	brain	effects	are	still	unknown.

Because	of	the	wide	variety	of	available	mutants	and	the	fast	reproduction	cycle,	
Drosophila	melanogaster	provides	a	powerful	genetic	toolbox	to	investigate	these	
underlying	mechanisms.	Moreover,	Drosophila	are	susceptible	to	stimulation	by	
vibration:	vibration	plays	a	crucial	role	in	courtship	behavior.	However,	the	effects	
of	WBV	on	Drosophila	are	unknown.
Methods
We	are	investigating	the	effects	of	WBV	on	Drosophila.	We	are	testing	different	vi-
bration	protocols	(30/200	Hz,	10/60	min,	5	days	a	week	throughout	life)	and	record	
acute	and	chronic	effects	on	motor	performance	in	a	climbing	assay	and	the	effects	
on	lifespan	in	two	wild-type	Drosophila	lines:	a	long	living,	well	climbing	line	and	a	
short	living,	poor	climbing	line.	Next	to	that,	we	are	currently	testing	the	effects	of	
WBV	in	a	Drosophila	model	of	neurodegenerative	diseases	(Alzheimer’s	disease),	in	
which	lifespan	and	motor	performance	are	affected.

Results
So	far,	we	found	that	30	Hz	10	min	per	day	WBV	treatment	does	not	affect	lifespan	
and	climbing	performance	in	the	two	wild-type	lines.	We	are	currently	testing	other	
WBV	protocols	in	wild-types	and	the	above	mentioned	neurodegenerative	model.

Discussion
If	we	successfully	reproduce	the	mammalian	beneficial	effects	of	WBV	in	Drosoph-
ila,	this	model	organism	provides	new	possibilities	to	unravel	the	mechanisms	un-
derlying	the	effects	of	WBV.	Failure	to	reproduce	these	effects	would	point	towards	
mammalian-specific	mechanisms	to	explain	the	beneficial	effects	of	WBV	on	brain	
functioning.
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The	context	dependent	foraging	behavior	in	Drosophila	
suzukii

H.	Doornbosch1,	B.	Wertheim1	and	J.C.	Billeter1
1Groningen	Institute	for	Evolutionary	Life	Sciences,	PO	Box	11103,	University	of	Groningen,	Groningen,	

9700	CC,	The	Netherlands

Drosophila	suzukii	(Matsumara)	is	a	fast	spreading	polyphagous	pest	in	Europe	and	
North	America	which	affects	ripening	fruit	crops	such	as	strawberries,	raspberries,	
marionberries	and	cherries.	This	leads	to	loss	of	millions	of	euros	each	year	in	
fruticulture.	As	current	pest	management	(including	pesticides)	have	a	minor	effect	
or	are	harmful	to	other	(beneficial)	insect	species	(e.g.	pollinators),	new	sustainable	
strategies	for	integrated	pest	management	(IPM)	are	necessary.	
A	possible	strategy	is	the	push-pull	method,	which	is	based	on	the	attractive	and	
repellant	stimuli	(e.g.	odors	and	visual	cues)	of	the	concerning	pest	species.	In	
the	case	of	D.	suzukii,	unattractive	stimuli	can	be	applied	to	ripening	fruit	crops	
to	‘push’	the	flies	away	from	the	crops,	and	attractive	signals	can	‘pull’	the	flies	
towards a trap and kill them 
In	order	to	develop	a	push-pull	method,	fundamental	understanding	of	D.	suzukii’s	
foraging,	mating	and	oviposition	behavior	is	key.	In	this	study	foraging	behavior	of	
female	D.	suzukii	will	be	investigated	to	see	what	context	is	attractive	dependent	
on	the	fly’s	motivation.	Earlier	research	already	demonstrated	that	D.	suzukii	is	still	
attracted	to	rotten	fruit,	only	in	a	lesser	extent	than	D.	melanogaster.	Based	on	this,	
we	hypothesize	that	D.	suzukii	has	two	motivations	for	foraging	behavior,	affecting	
her	preference	for	ripe	or	rotten	fruits.	The	first	motivation	concerns	a	female’s	
need	to	develop	eggs	and	lay	them.	The	second	is	to	sustain	herself.	
This	will	be	tested	by	using	a	two-choice	assay.	Here,	one	female	D.	suzukii	can	
choose	between	two	strawberry	quarters,	of	which	one	is	inoculated	with	baker’s	
yeast	(Saccharomyces	cerevisiae).	Yeast	serves	as	a	source	of	proteins	for	the	flies,	
and	is	used,	as	we	expect	it	to	influence	the	flies	foraging	behavior.	Both	virgin	and	
mated	female	D.	suzukii	are	used	for	the	assays	to	distinguish	between	egg	laying	
and	foraging.	Starvation	(24	hours	prior	to	the	assay)	is	used	to	distinguish	if	the	
fly	is	foraging	or	not	foraging.	Rearing	of	the	responder	fly	with	or	without	yeast,	is	
done	to	control	if	foraging	is	for	egg	development	or	self	sustainability.
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When	sight	invokes	change:
Visual	plasticity	and	cyp27c1	expression	in	P.	nyererei

Jolien	Gay1,	Elodie	Wilwert	1
1	Faculty	of	Science	and	Engineering.

When	it	comes	to	an	organism’s	survival,	an	important	determinant	of	performance	
is	the	ability	to	adequately	respond	to	environmental	cues.	Sensory	systems	including	
smelling,	hearing,	touch,	taste,	balance	and	vision	are	essential	to	detect	these	cues.		
In	geographically	isolated	populations,	adaption	in	these	sensory	systems	to	different	
environments	may	cause	premating	isolation	on	secondary	contact,	as	is	predicted	
by	the	sensory	drive	hypothesis.	However,	theoretical	work	has	suggested	that	speci-
ation	can	be	induced	by	sensory	drive,	even	in	the	absence	of	geographic	isolation.	
Cichlids	from	lake	Victoria	are	a		great	model	organism	to	investigate	the	underlying	
mechanisms	of	speciation	trough	sensory	drive.	The	spatial	heterogeneity	of	Lake	
Victoria’s	water	clarity	and	ambient	light	has	likely	induced	strong	diversifying	selec-
tion	on	the	visual	system	of	cichlids,	causing	an	adaptive	radiation	into	hundreds	of	
species.	Mechanisms	of	visual	tuning	include:	1.	opsin	sequence	changes,	2.	variation	
in	opsin	expression	and	3.	chromophore	switching	(vitamin-A1	versus	vitamin-A2	
based).	
In	this	project,	we	develop	a	protocol	to	address	variation	in	visual	sensitivity	to	
different	wavelengths	of	light	in	lab-reared	P.	nyererei.	Since	opsins	have	often	been	
studied	in	the	past,	we	focus	on	the	chromophores.	Enright	and	colleagues	(2015)	
discovered	that	the	enzyme	produced	by	a	gene	called	cyp27c1	mediates	the	conver-
sion	between	the	vitamin-A1	and	vitamin-A2	based	chromophores	in	Zebrafish	(Da-
nio	rerio).	Furthermore,	they	found	that	high	levels	of	cyp27c1	expression	correlated	
with	high	levels	of	A2,	which	usually	occurs	in	fish	living	in	a	red-shifted	light	envi-
ronment	(deep	or	turbid	water).	Later,	Torres-Dowdall	and	collegues	(2017)	found	
the	similar	results	in	Midas	cichlids.	We	investigate	if	this	mechanism	is	similar	in	the	
cichlid	species	P.	nyererei.	To	quantify	cyp27c1	expression,	a	stable	protocol	has	to	be	
developed.	This	included	selecting	and	optimizing	suitable	primers	that	can	be	used	
to	quantify	expression	of	the	target	gene	using	a	quantitative	Real-Time	Polymerase	
Chain	Reaction	(RT-qPCR).	Primer	concentrations	for	our	target	gene	cyp27c1	and	
our	reference	genes	gapdh2	and	ldh2	have	been	optimized,	as	well	as	the	template	
cDNA	concentration.	All	three	primer	sets	have	an	efficiency	between	85	and	90%.
The	next	step	would	be	to	measure	cyp27c1	expression	in	different	individuals	of	P.	
nyererei	reared	under	shallow	and	deep	lightning	conditions.	We	expect	higher	levels	
of	cyp27c1	expression	in	individuals	reared	under	the	deep	(red-shifted)	lightning	
conditions	since	cyp27c1	expression	levels	are	correlated	with	levels	of	vitamin	A2	
and	higher	A2	levels	induce	a	shift	in	sensitivity	towards	longer	wavelengths.		
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Is	Migration	a	Syndrome?	A	Study	in	Three-Spined	
Sticklebacks	

Colleen	Illing1,	Aparajitha	Ramesh1,	Louis	de	Vries2,	Ton	Groothuis1,	Marion	Nicolaus1
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lands 
2	NeuroPSI-CNRS	UMR	9197,	Université	Jean	Monnet,	St	Étienne,	France	

Personality	–	suites	of	behaviours	that	are	consistent	over	time	and	contexts	–		is	
a	widespread	phenomenon	across	animal	taxa	and	humans.	Animal	personalities	
are	desirable	to	study	as	inter-individual	variation	in	behaviour	may	give	rise	to	
different	adaptive	strategies	within	species.	One	such	strategy	is	migration	versus	
residency.	Research	has	shown	that	migrants	often	differ	in	behaviour	and	mor-
phology	from	residents,	such	as	being	bolder	and	smaller	than	residents	–	suites	
of	traits	that	might	favour	migration.	Thus,	it	is	expected	that	such	populations	
exhibit	a	“migration	syndrome”	-	behaviours	that	are	consistently	correlated	with	
migration.	This	research	aims	to	study	whether	a	“migration	syndrome”	exists	in	a	
partially	migrating	(consisting	of	residents	and	migrants)	population	of	three-spined	
sticklebacks	(Gasterosteus	aculeatus)	in	the	Netherlands.	In	our	study	river,	some	
sticklebacks	have	become	residents	due	to	their	rivers	being	land-locked	for	at	least	
50	years	whereas	other	populations	have	full	access	to	the	sea.	This	set-up	offers	
the	opportunity	to	compare	if	residents	and	migrants	differ	in	suites	of	integrated	
behavioural	and	morphological	traits.
	 Migratory	(n=164)	and	residential	(n=61)	three-spined	sticklebacks	were	
caught	in	a	river	system	and	ponds	of	the	province	of	Groningen	with	different	
catching	methods,	including	lift-,	hand-	and	fyke	nets.	Subsequently,	the	fish	were	
measured	and	individually	housed	in	the	lab	to	undergo	several	behavioural	tests	
within	a	week	before	being	released	again	at	the	catching	site.	
Preliminary	results	indicate	that	migrants	and	residents	differ	both	in	morphology	
and	level	of	behaviours:	Migrants	appear	to	be	significantly	larger	and	heavier	than	
resident	fish.	They	also	exhibit	lower	levels	of	activity,	exploration	and	aggression	
compared	to	residents.	We	are	currently	analysing	if	the	architecture	of	pheno-
types	also	differs	among	the	two	ecotypes,	i.e.	there	is	a	migration	syndrome.	If	it	
is	the	case,	it	would	suggest	that	certain	personalities	are	more	prone	to	migrate	
than	others.	This	study	highlights	the	importance	of	studying	animal	behaviours	as	
“integrated	units”	to	understand	how	natural	selection	shape	phenotypic	variation	
in	wild	populations	and	how	populations	or	species	can	adapt	to	changing	environ-
ments.	
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Validation	of	a	novel	Pcdh9	conditional	reinstatement	
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Background 
Nowadays	the	underlying	mechanisms	of	psychiatric	disorders	are	unknown,	which	
is	reflected	in	a	diagnostic	system	that	only	takes	into	account	qualitative	symp-
toms.	To	improve	diagnostics	and	treatments	a	paradigm	shift	is	needed	where	
the	focus	will	be	on	the	neurobiological	mechanisms	causal	to	the	disorders.	This	
project	will	take	a	closer	look	at	sensory	processing,	a	process	that	appears	to	be	
affected	in	multiple	psychiatric	disorders.

Objective	
Genetic	screening	indicated	that	Protocadherin	9	(Pcdh9)	is	a	promising	candidate	
gene	that	is	important	in	social	and	behavioral	traits.	Early	on	in	development	
Pcdh9	is	expressed,	and	contributes	to	the	formation	of	the	sensory	cortices.	Tra-
ditionally	knocking	out	Pcdh9	subsequently	leads	to	reduced	sensory	processing,	
which	is	confirmed	on	behavioral	and	molecular	levels.	To	further	scrutinize	the	
function	of	Pcdh9	relating	to	sensory	processing	a	new	conditional	reinstatement	
mouse	model	was	made,	whereas	this	current	project	is	mainly	focused	on	validat-
ing	the	model	on	a	molecular	level.

Methods 
For	the	mouse	model	a	cre/lox	system	was	used	to	rescue	Pcdh9	in	a	knockout	
background.	Therefore	a	neo/stop	cassette,	flanked	by	two	lox	sites,	was	inserted	in	
the	second	exon	of	Pcdh9,	thereby	preventing	expression.	By	crossing	these	mice	
with	a	Sox2-cre	line	it	is	expected	that	Pcdh9	will	be	expressed	again	early	on	in	
development.	To	check	for	restored	cortical	development	immunohistochemical	
stainings,	and	Western	Blots	were	used.

Results	&	Conclusion	
Reactivation	of	Pcdh9	is	expected	to	be	a	result	of	this	mouse	model,	which	will	
be	reflected	in	expression	patterns,	and	cortical	development	similar	to	the	wild	
type	situation.	Hopefully	this	can	contribute	to	a	new	starting	point	to	understand	
underlying	mechanisms	of	psychiatric	disorders.
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Sexual	side-effects	are	commonly	reported	to	be	associated	with	selective	sero-
tonin	reuptake	inhibitor	(SSRI)	treatment.	Sexual	dysfunction	is	one	of	the	main	
reasons	to	stop	SSRI	treatment.	Vortioxetine	is	a	novel	antidepressant	with	an	SSRI	
profile,	but	also	has	additional	inherent	pharmacological	mechanisms.	Vortioxetine	
shows	less	or	no	sexual	inhibitory	effects,	probably	due	to	the	additional	pharmaco-
logical	profile	besides	the	SSRI	properties.	To	investigate	this,	we	studied	the	effects	
of	vortioxetine	on	sexual	behaviour	in	male	rats	lacking	the	serotonin	transporter	
(5-HTT-/-),	which	will	help	to	unravel	the	mechanisms	preventing	sexual	inhibition,	
since	the	SSRI	component	will	not	be	effective	in	5-HTT-/-	rats.

A	dose	response	curve	with	three	doses	of	vortioxetine	and	a	placebo	and	a	combi-
nation	with	the	5-HT1A	antagonist	WAY-100635,	will	be	tested	for	their	effects	on	
sexual	behaviour	in	male	5-HTT+/+	and	5-HTT-/-	rats.	

Vortioxetine	is	expected	to	have	no	effect	on	sexual	behaviour	in	5-HTT+/+	rats	as	is	
found	in	humans.	Furthermore,	vortioxetine	is	expected	to	improve	sexual	behav-
iour	in	5-HTT-/-	rats	due	to	5-HT1A	activation.

Because	the	sexual	side-effects	after	SSRI	treatment	are	the	leading	cause	of	stop-
ping	chronic	antidepressant	treatment,	it	is	important	to	build	scientific	knowledge	
on	sexual	inhibition	due	to	SSRIs	and	to	find	novel	SSRI	treatments	that	do	not	
impair	sexual	behaviour.	Vortioxetine	is	a	promising	treatment	that	will	possibly	be-
come	a	new	target	in	the	treatment	of	major	depressive	disorder	without	affecting	
sexual	behaviour.	Results	from	this	study	will	help	to	understand	how	vortioxetine	
prevents	sexual	side-effects	and	may	help	in	the	development	of	novel	antidepres-
sants	without	sexual	side-effects	thereby	increasing	drug	compliance	in	depressed	
patients.
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Comparative	studies	on	the	neurobiological	
consequences	of	sleep	loss
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Sleep	is	ubiquitous	throughout	the	animal	kingdom	yet	it’s	exact	function	remains	
unknown.	Because	sleep	and	the	consequences	of	a	lack	thereof	have	predomi-
nantly	been	studied	in	nocturnal	rodents,	it	remains	poorly	known	which	findings	
are	rodent-specific	and	which	may	represent	more	general	patterns	and	mech-
anisms.	Here,	we	present	results	of	a	comparative	study	of	molecular	correlates	
of	sleep	deprivation	in	Northern	tree	shrews	(Tupaia	belangeri)	and	European	
starlings	(Sturnus	vulgaris)	to	contribute	comparative	data	on	(non-)	mammalian	
sleep	physiology.	
Previous	rodent	studies	suggest	that	sleep	plays	a	crucial	role	in	regulation	of	
synaptic	strength	and	plasticity.	This	sleep-dependent	regulation	of	plasticity	
involves	several,	partially	interlinked	pathways,	whose	activity	can	be	measured	
by	phosphorylation	states	of	both	up-	and	downstream	effectors	as	well	as	chang-
es	in	total	effector	protein	quantity.	Thus,	investigating	expression	and	activity	of	
elements	in	these	pathway	is	a	valuable	option	to	study	the	effects	of	sleep	loss	
on	synaptic	strength	and	plasticity.	In	this	study,	5	tree	shrews	were	sleep	deprived	
for	10	hours	and	their	brains	subsequently	collected	for	a	Reverse	Phase	Protein	
Array	Study	(RPPAS)	and	Western	Blot	analysis.	Protein	activity	and	expression	of	
several	plasticity-related	molecular	markers	were	compared	between	the	sleep	
deprived	and	equal	sized	control	groups.	While	sleep	loss	did	not	significantly	affect	
the	majority	of	molecular	markers	investigated,	we	did	observe	a	pattern	indicat-
ing	synaptic	downscaling	as	a	result	of	sleep	loss	in	two	interconnected	molecular	
pathways	in	the	tree	shrew	hippocampus.	These	results	provide	an	interesting	basis	
for	more	targeted	follow-up	studies,	as	further	study	of	diurnal	species	is	required	
to	ultimately	elucidate	the	function(s)	of	sleep	and	their	underlying	molecular	
mechanisms.
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A	major	question	within	the	field	of	neuroscience	is	how	distinct	memories	are	
formed	and	stored	in	the	brain.	Specific	memories	are	thought	to	be	encoded	by	a	
scarce	population	of	neurons,
and the engram is thought to represent the enduring biochemical and physiological 
processes	that	enable	learning	and	retrieval.	Once	identified,	specific	sets	of	neu-
rons	can	be	reactivated	by	using	a	technique	called	optogenetics.	Different	groups	
have	shown	that	by	using	this	technique,	one	can	address	fundamental	and	clinical	
questions	regarding	memory.	As	a	first	step	in	establishing	this	technique,	we	set	
out	to	identify	the	specific	neurons	that	are	activated	by	fear	memory	recall.	
C-fos-tTa	mice	were	bilaterally	injected	with	the	AAV9-TRE-ChR2-mCherry	virus.	The	
antibiotic	‘doxycycline’	was	used	to	enable	tagging	of	specific	neurons	that	were	
active	during	a	certain	time	window.	All	animals	underwent	contextual	fear	condi-
tioning	(CFC)	in	order	to	label	those	neurons	that	are	associated	with	fear	memory.	
During	the	experiment	one	group	of	animals	was	kept	on	doxycycline,	one	group	
was	kept	off	doxycycline	and	one	group	was	only	kept	off	doxycycline	twenty-four	
hours	prior	to	the	CFC.	This	resulted	in	three	different	experimental	groups.	All	
animals	were	sacrificed	and	perfused	twenty-four	hours	after	the	CFC.	Immuno-
histochemistry was performed in order to compare the amount of tagged neurons 
between	the	different	experimental	groups.	
Clear	differences	between	the	different	groups	in	term	of	tagged	cells	is	expected.	
Specifically,	the	group	that	was	kept	on	doxycycline	throughout	the	experiment	
should	show	the	least	amount	of	labelled	cells,	whereas	the	group	that	was	kept	
off	doxycycline	should	show	the	highest	amount	of	labelling.	The	animals	that	were	
only	taken	off	doxycycline	twenty-four	hours	prior	to	the	CFC	should	fall	in	between	
the	aforementioned	groups.	It	is	expected	that	the	only	those	neurons	that	are	
tagged	in	the	latter	group	are	neurons	that	are	related	to	fear	memory.	If	proven	
successful	this	technique	can	be	used	to	unravel	the	molecular	mechanisms	under-
lying	a	variety	of	neuropathological	and	neuropsychiatric	memory	disorders.	
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WE	DON’T	TALK	ANYMORE	-
Neuronal	communication	during	seelp	and	resting	in	an	
knock-out	mouse	model	of	autism	spectrum	disorders

Celina	Pütz
Supervised	by:	Emma	J.	Wams,	Martien	J.	H.	Kas

Autism	spectrum	disorders	(ASDs)	are	neurodevelopmental	disorders	associated	
with	deficits	in	social	communication	and	social	interaction	as	well	as	rigid	patterns	
of	behavior.	Sensory	processing	deficits	and	disturbed	sleeping	patterns	are	also	
commonly	observed	in	patients.	Recent	evidence	points	towards	altered	brain	
connectivity	in	ASDs,	leading	to	altered	neuronal	firing	rates	and	altered	informa-
tion	processing	during	wakefulness	and	sleep.	A	factor	underlying	these	deficits	
is	Protocadherin-9	(PCDH9),	a	cell-adhesion	molecule	involved	in	the	pre-	and	
postnatal	development	of	functional	circuits	in	sensory	areas	and	their	innervated	
thalamic	nuclei.	Mutation	in	the	PCDH9	gene	are	linked	to	autism	risk	in	humans.	
Knock-out	mice	display	underdeveloped	sensory	cortices,	a	decrease	in	dendrites,	
and	an	increase	in	spines.	More	interestingly,	only	long-term	social	recognition	
memory	is	impaired	in	these	mice,	with	retained	memory	and	motor	responses.	
The	current	study	is	the	first	study	to	investigate	baseline	EEG	during	sleep	and	
resting	in	PCDH9	knock-out	mice.	The	underlying	assumptions	were	that	altered	
brain	connectivity	leads	to	disturbed	neuronal	firing	rates	in	knock-outs,	a	deficit	
that	is	most	pronounced	during	slow-wave	sleep,	a	sleep	phase	marked	by	highly	
synchronous	firing	rates.	In	addition,	we	took	EEG	frequencies	into	account	that	
are	evident	during	resting	in	humans	to	investigate	neuronal	communication	during	
wakefulness.	To	do	so,	mice	were	housed	with	two	to	three	cage-mates	of	different	
PCDH9	genotypes	and	placed	in	a	sound-attenuated	box	for	three	days	(72	hours).	
EEG	and	video	recordings	were	made	for	the	whole	period	and	used	for	analysis.	
Preliminary	results	suggests	a	decrease	in	delta	frequency	bands	in	knock-outs	
during	sleep	compared	to	wild-type	counterparts.	Intriguingly,	these	results	can	be	
observed	on	the	individual	level.	This	study	supports	the	PCDH9	mouse	model	as	a	
fruitful	animal	model	to	study	ASDs.	
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Introduction	-	Animal	studies	have	shown	irreversible	effects	of	prenatal	iron	defi-
ciency	in	the	brain,	including	decreased	myelination	and	dendrite	arborization	(1).	
Given	the	critical	role	of	iron	in	neurodevelopment,	a	causal	association	between	
prenatal	iron	deficiency	and	later	risk	for	neurodevelopmental	disorders	is	plausi-
ble.	This	study	will	examine	the	relationship	between	diagnosed	anemia	in	mothers	
during	pregnancy	and	offspring	risk	of	Autism	spectrum	disorder	(ASD),	attention	
deficit	hyperactivity	disorder	(ADHD)	and	intellectual	disability	(ID).		

Methods	-	Swedish	health	and	population	registry	data	from	the	Stockholm	Youth	
Cohort	(SYC),	a	prospective	register-based	cohort	consisting	of	all	individuals	born	
1984-2011,	were	used	(2).	To	assess	potential	critical	windows	of	development,	the	
timing	of	anemia	diagnosis	was	considered.

Results	-	A	small	but	significantly	increased	risk	of	ASD,	ADHD	and	ID	was	observed	
in	offspring	of	anemic	mothers.	However,	including	socioeconomic,	maternal	and	
pregnancy	related	factors	in	the	model	attenuated	the	effects	to	a	non-significant	
level.	A	stronger	effect	was	found	for	anemias	diagnosed	before	30	weeks	of	preg-
nancy,	these	led	to	a	significantly	increased	risk	of	ASD,	ADHD	and	ID	in	offspring,	
even	after	adjusting	for	socioeconomic,	maternal	and	pregnancy	related	factors.

Conclusion	–	In	contrast	to	anemia	diagnosed	towards	the	end	of	pregnancy,	ane-
mia	diagnosed	earlier	in	pregnancy	(≤30	weeks)	significantly	increased	the	risk	for	
the	development	of	ASD,	ADHD	and	ID	in	the	unborn	child.		

References 
(1)	 Georgieff	MK.	Long-term	brain	and	behavioral	consequences	of	early	iron	
deficiency.	Nutr	Rev.	Blackwell	Publishing	Inc;	2011	Nov	1;69(s1):S43–8.	
(2)	 Idring	S,	Lundberg	M,	Sturm	H,	Dalman	C,	Gumpert	C,	Rai	D,	et	al.	Chang-
es	in	Prevalence	of	Autism	Spectrum	Disorders	in	2001–2011:	Findings	from	the	
Stockholm	Youth	Cohort.	J	Autism	Dev	Disord.	Springer	US;	2015	Jun	5;45(6):1766–
73.
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Individual	Differences	in	The	Stress	Response:	Does	
Coping	Style	Influences	the	Behavioural	and	Neurobio-

logical	Consequences	of	Social	Defeat?

By Hannah	van	Alebeek,	Supervised	by	Bauke	Buwalda	and	Deepika	Patel

								Intense	or	sustained	stress	has	maladaptive	consequence	like	emotional	or	sleep	
disturbances	that	are	mediated	by	functional	and	structural	changes	in	the	brain.	In-
terestingly,	there	is	substantial	variation	in	the	vulnerability	to	stress-related	diseases	
between	individuals.	The	way	an	individual	behaviourally	reacts	to	stress-inducing	
challenges,	called	coping	style,	influence	its	vulnerability	to	maladaptive	stress	con-
sequences.	Proactive	coping	animals	actively	try	to	control	environmental	challenges	
by	relying	on	predictions	and	routines.	Contrary,	reactive	coping	is	characterized	by	a	
passive	response	that	is	guided	by	reactions	to	environmental	stimuli.	The	aim	of	this	
project	is	to	examine	which	coping	style	is	more	vulnerable	to	behavioural,	neurobio-
logical	and	physiological	changes	induced	by	stress.
								Aggressive	behaviour	is	a	form	of	proactive	coping	and	was	measured	in	the	resi-
dent-intruder	paradigm	to	determine	the	coping	style	of	16	WTG	rats.	The	proactive	
and	reactive	coping	rats	were	defeated	by	an	aggressive	residential	conspecific	for	
ten	days,	which	induces	chronic	social	stress.	Body	temperature,	weight	and	locomo-
tor	activity	was	continuously	measured	during	the	whole	experiment.	Anxiety-related	
behaviour	and	the	functionality	of	the	5HT-1A	receptor	was	measured	before	and	
after	the	social	stress.	Finally	brain	material	was	collected	to	analyse	the	plasticity	
markers,	BDNF,	cophilin	and	spinophilin	in	the	hippocampus,	amygdala	and	medial	
prefrontal	cortex.	
								It	is	expected	that	proactive	coping	animals	experience	the	social	defeat	stress	
as	more	severe	which	is	reflected	by	disturbed	circadian	rhythms	and	results	into	
increased	social	avoidance	and	anxiety	behaviour	compared	to	reactive	coping	
animals.	Furthermore,	it	is	expected	that	increased	anxiety	behaviour	of	proactive	
coping	animals	is	mediated	by	hypertrophy	in	the	amygdala,	whereas	the	hippocam-
pus	and	medial	prefrontal	cortex	experiences	hypotrophy	as	indicated	by	plasticity	
markers.	Furthermore,	decreased	functionality	of	the	postsynaptic	5HT-1A	receptor	
was	previously	related	to	increased	anxiety	behaviour	and	is	expected	to	be	more	
impaired	in	proactive	rats.	
						Contrary	to	previous	studies,	these	results	indicate	that	proactive	animals	are	
more	vulnerable	to	stress	induced	behavioural	and	neurobiological	changes.	This	
might	be	due	to	the	fact	that	proactive	animals	previously	won	more	aggressive	
encounters	compared	to	reactive	coping	rats,	which	decreases	their	accurate	
predictions	and	physiological	preparation	to	subsequent	social	defeat.	Investigating	
the	interplay	between	innate	behavioural	tendencies	and	environmental	challenges	
could	help	to	prevent	health	compromising	situations.	
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Learning	by	social	and	material	reward	in	children	with	
ASD	and	children	with	ADHD:	A	neurophysiological	study

M.E.	Besten,	Y.	Groen,	G.F.	Gaastra
Department	of	Clinical	and	Developental	Neuropsychology

Background/aim
Reward	learning	is	very	important	during	development	and	has	been	shown	to	
be	impaired	neurodevelopmental	disorders	such	as	attentional	deficit	hyperac-
tivity	disorder	(ADHD)	and	autism	spectrum	disorder	(ASD).	Motivation	plays	an	
important	role	in	reward	learning.	In	ADHD,	motivation	deficits	seem	to	influence	
learning	behavior.	Motivational	aspects	such	as	rewards	and	penalty	schedules	
have	stronger	effects	on	task	performance	in	ADHD	patients	compared	to	healthy	
controls,	implying	dependency	towards	external	rewards	and	difficulties	with	in-
ternal	motivation.	On	the	other	hand,	the	social	motivation	theory	of	ASD	predicts	
reduced	sensitivity	towards	social	rewards	in	ASD	patients	compared	to	healthy	
controls.	This	study	focuses	on	examining	the	differences	in	social	and	material	
reward	learning	in	children	with	ADHD,	children	with	ASD	and	typical	development	
(TD)	children.	

Design/methods	
Children	with	ADHD	(n=20),	children	with	ASD	(n=19)	and	TD	children	(n=54)	per-
formed	a	probabilistic	feedback	learning	task	with	three	different	types	of	reward:	
no	reward,	material	reward	and	social	reward.	Four	event-related	potentials	(ERPs)	
were	derived	from	EEG	measurements	during	task	performance	to	gain	insight	into	
internal	error	monitoring	and	external	feedback	monitoring.	Two	response-related	
ERPs	were	measured:	the	error-related	negativity	and	the	error	positivity	(Pe)	to	
measure	error	detection	and	awareness	respectively.	To	examine	external	feedback	
monitoring,	the	stimulus-preceding	negativity	(SPN)	related	to	reward	anticipation	
and	the	feedback-related	negativity	(FRN)	related	to	feedback	evaluation,	were	
measured.	

Expected	results
On	the	basis	of	motivation	theories	about	the	role	of	motivation	deficits	in	ADHD	
on	reward	learning	and	the	social	motivation	theory	of	ASD,	it	is	expected	that	
children	with	ADHD	and	ASD	differ	from	each	other	and	from	TD	children	in	reward	
learning.	It	is	expected	that	children	with	ADHD	perform	better	with	social	and	
material	rewards	compared	to	no	reward	and	that	children	with	ASD	will	report	
more	deficits	in	reward	learning	with	social	rewards	compared	to	material	and	no	
rewards.	Furthermore,	we	expect	that	the	severity	of	symptoms	will	correlate	the	
severity	of	problems	with	reward	learning.
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Background:	The	timing	of	events	is	essential	for	behaviour	and	cognitive	process-
es.	The	estimation	of	interval	durations	is	subject	to	many	well	established	biases.	
One	of	them,	the	context	effect,	predicts	that	the	same	interval	is	underestimated	
if	presented	with	relatively	short	durations,	and	overestimated	when	presented	
with	relatively	long	durations.	Models	explain	this	effect	by	implying	a	carryover	
of	memory	traces	from	previous	durations	(Gu	&	Meck,	2011;	Jazayeri	&	Shadlen,	
2010;	Taylor	&	Lupker,	2001).	However,	the	underlying	neural	mechanisms	and	the	
timeline	of	the	context	effect	are	not	clear.	The	current	study	investigated	which	
ERP	components	are	involved	in	the	context	effect	and	when	this	effect	is	evident	
in	the	EEG	signal	(encoding,	memorization,	or	decoding	stage).

Methods:	22	participants	performed	a	temporal	reproduction	task	involving	au-
ditory	stimuli.	Context	effects	were	introduced	by	two	types	of	blocks	(A,	B)	one	
consisting	of	short	durations	and	one	consisting	of	long	durations.	One	duration	
interval	was	presented	in	both	conditions.

Preliminary	Results:	Behavioural	data	show	a	context	effect	for	the	overlapping	
interval.	Additionally,	the	CNV,	an	ERP	that	has	been	related	to	timing	paradigms	
was	found	to	be	more	negative	in	the	short	context	block	than	in	the	long	context	
block.	Using	multivariate	decoding	of	the	EEG	signal,	it	was	found	that	right	after	
the	onset	of	the	encoding	phase	(perception)	as	well	as	the	memorization	stage	it	
is	possible	to	distinguish	in	which	block	(A	or	B)	the	interval	was	presented	in.

Discussion:	The	results	suggest	that	the	context	already	affects	the	perception	
stage	of	an	interval.	This	further	influences	the	memorization	process	of	the	inter-
val	which	then	leads	to	the	behavioural	bias	that	is	observed.	Timing	models	need	
to	implement	not	just	a	memory	process	but	also	consider	the	variability	of	the	
encoding	of	an	interval	based	on	previous	durations.
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Take	the	wheel!	Improving	take-over	requests	in	
automated	driving
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The	development	of	automation	in	cars	is	kicking	into	fifth	gear.	Cars	are	already	
capable	of	helping	the	driver	in	many	aspects	of	the	driving	task,	modern	cars	are	
delivered	with	several	electronic	assistance	features:	parking	assistant,	lane	change	
assistant,	traffic	sign	assistant.	With	all	these	modern	features,	the	keyword	still	is	
‘assistant’,	the	driver	is	supported	but	still	in	control.	However,	this	might	not	be	
the	case	for	long,	cars	capable	of	driving	(parts	of)	a	journey	without	requiring	in-
terventions	from	the	driver	are	commercially	available	and	increasing	in	popularity.	
These	cars,	however,	cannot	drive	fully	on	their	own	the	entire	time	and	the	driver	
still	has	to,	incidentally,	take	back	control	from	the	car.	This	changes	driving	consid-
erably,	from	a	continuous	performance	task	requiring	steady	focus	and	action	from	
the	driver	into	a	kind	of	sustained	attention	task	in	which	the	driver	is	required	to	
keep	a	steady	focus	but	is	not	required	to	act	for	the	majority	of	the	journey.	Our	
project	is	aimed	at	testing	what	the	effect	is	of	these	periods	of	inactivity	on	the	
ability	of	the	driver	to	resume	driving.	To	accomplish	this,	we	designed	a	lab-task	
in	which	the	participants	are	instructed	to	avoid	hitting	obstacles	with	a	car.	During	
certain	periods	of	time	(10,	20	or	30	seconds,	depending	on	the	condition),	the	
car	will	be	driving	itself	and	the	participant	is	not	required	to	do	anything.	After	
a	period	of	automatic	driving,	the	participant	will	be	notified	that	control	will	be	
transferred to them and will subsequently be in control of the car and in charge of 
avoiding	the	obstacles.	We	will	then	measure	performance	and	reaction	time	after	
these	periods	of	inactivity.	These	measures	will	show	the	impact	of	inactivity	on	
driving	performance	and	could	be	instrumental	in	safely	navigating	the	transition	
period	from	not	self-driving	cars	to	self-driving	cars.
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Efficient	search:	relationship	between	hemodynamic	
responses	and	visual	search	ERPs

Andrea	Horta
Supervisors:	

Dr.	Berry	van	den	Berg,	Faculty	of	medical	Sciences
Dr.	Branislava	Ćurčić-Blake,	Faculty	of	Medical	Sciences,	UMCG

Dr.	Sander	Martens,	Faculty	of	Medical	Sciences,	UMCG

Background:	Van	den	Berg	et	al.	(2016)	analysed	data	from	a	previous	visual	search	experiment	(Clark	
et	al.,	2015)	where	subjects	were	instructed	to	find	a	color	pop-out	target	ellipse	in	a	briefly	presented	
array	of	ellipses,	and	discriminate	its	orientation.	They	described	how,	in	a	trial-to-trial	basis	and	later	
within	a	session,	less	pre-stimulus	Alpha-band	oscillatory	activity	(related	to	attention)	and	larger	senso-
ry	N1	waves	(related	to	early	visual	responses)	correlated	with	faster	RTs.	At	the	same	time,	the	average	
N1	amplitudes	decreased	by	half	throughout	the	session	even	though	the	average	RTs	remained	the	
same.	Their	results	suggest	an	adoption	of	a	more	efficient	search	strategy	as	time	in	session	goes	by.	
The	present	study	expands	on	this	research	by	using	fNIRS	as	a	measure	of	energy	expenditure	in	order	
to	understand	how	cognitive	events	are	related	to	work	by	the	brain.

Objective:	As	a	first	step	in	the	study	of	the	putative	efficient	strategy	described	above,	this	experiment	
will	primarily	address	the	relationship	between	power	on	the	alpha	band,	the	event-related	potentials	
(ERPs)	N2pc	(attention-related)	and	SPCN/CDA	(visual	working	memory-related)	measured	though	EEG,	
and	the	BOLD	response	measured	though	fNIRS	on	average	across	trials.	Further,	it	will	focus	exclusively	
on	post-stimulus	events.	

Design/methods:	Participants	performed	a	visual	search	task	in	which	they	were	presented	for	a	short	
time	with	a	search	array	containing	a	number	of	blue	ellipses	and	among	them	two	pop-up	ellipses	of	
different	colours:	one	target,	and	one	distractor.	The	task	of	the	participants	was	to	identify	the	target	
pop-out	ellipse	and	report	its	orientation	though	a	button	press.	
Between	trials	the	distance	between	distractor	and	target	varied	as	well	as	the	roundness	of	the	ellipses	
(how	much	they	resemble	a	circle).	Variations	in	the	distance	of	target	and	distractor	should	affect	the	
amplitude	of	the	N2pc	component,	while	differences	in	roundness	of	the	ellipses	should	create	differ-
ences	in	the	evoked	SPCN/CDA	component.	The	analysis	will	consist	on	creating	a	regression	model	in	
order	to	relate	the	changes	in	N2pc,	SPCN	and	post-stimulus	alpha	band	activity	to	changes	in	BOLD	
response.

Expected	Results:	Because	alpha-band	activity	has	been	explicitly	linked	to	changes	in	BOLD	measured	
using	fMRI	(i.e	Scheeringa	et	al.,	2012),	we	expect	most	of	the	changes	in	hemodynamic	responses	to	
be	driven	by	changes	in	this	activity	as	opposed	to	the	ERPs.

1	Van	den	berg,	B.	Appelbaum,	L.	G.,	Clark,	K.,	Lorist,	M.M.,	&	Woldorff,	M.G.,	(2016)	Visual	search	per-
formance	is	predicted	by	both	prestimulus	and	poststimulus	electrical	brain	activity.	Scientific	Reports,	6,	
37718.
2	Clark,	K.,	Appelbaum,	L.	G.,	van	den	Berg,	B.,	Mitroff,	S.	R.	&	Woldorff,	M.	G	(2015).	Improvement	in	
Visual	Search	with	Practice:	Mapping	Learning-Related	Changes	in	Neurocognitive	Stages	of	Processing.	
Journal	of	Neuroscience.	35,	5351–5359
3Scheeringa	R.,	Mazaheri	A.,	Bojak	I.,	Norris	D.G.,	&	Kleinschmidt	A.	(2011).	Modulation	of	visually	evoked	
cortical	fMRI	responses	by	phase	of	ongoing	occipital	alpha	oscillations.	The	Journal	of	Neuroscience:	The	
Official	Journal	of	the	Society	for	Neuroscience,	31(10),	3813-20.	doi:10.1523/JNEUROSCI.4697-10.2011
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Pinging	the	brain	-	Uncovering	hidden	states	that	encode	
duration	and	orientation	in	working	memory
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1	Experiment	Pyschology	-	Department	of	Psychology

Background
Recent	work	stresses	the	importance	of	hidden-state	mechanisms,	such	as	short-
term	synaptic	plasticity,	in	working	memory	(WM)	and	time	perception.	However,	it	
is	hard	to	test	hidden-state	theories,	as	lack	of	neural	activity	–	the	defining	feature	
of	hidden-states	–	elude	their	detection	using	traditional	neuroscience	methods.	A	
promising	method	that	could	overcome	this	problem	is	‘Neural	Sonar’.	An	impulse	
stimulus	is	used	-	analogous	to	the	‘ping’	in	sonar	-	during	WM	maintenance	to	elicit	
a	response	from	the	brain	that	reflects	the	state	of	the	activity-silent	neural	net-
work	encoding	WM	information.	Earlier	work	has	shown	that	the	identity	of	WM	
items	can	be	decoded	with	Multivariate	Pattern	Analysis.	Can	we	also	‘ping’	how	
duration	is	encoded	in	the	brain?

Method 
Subjects	memorize	both	the	orientation	and	duration	of	a	grating	(see	figure	1).	
Then,	a	cue	indicates	whether	the	response	should	be	based	on	orientation	or	
time,	after	which	the	“ping”	is	presented.	Lastly,	a	probe	is	shown,	and	participants	
indicate	whether	it	was	rotated	(clockwise/counterclockwise)	compared	to	the	
grating	when	the	cue	was	orientation,	or	whether	it	was	longer	or	shorter	when	
the	cue	was	time.	

Hypothesis:	The	working	memory	hidden-state	representation	of	time	is	reflect-
ed	in	higher	decoding	accuracy	of	duration	after	the	‘ping’	for	time	trials	than	for	
orientation	trials.	

Preliminary results
A	pilot	study	with	an	adaptive	staircase	procedure	showed	that	subjects	can	
perform	this	task	reasonably	well	for	both	orientation	and	duration.	EEG	decoding	
results	will	be	presented	after	data	collection	has	completed.
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Homonymous	visual	field	loss	is	a	common	consequence	of	stroke	and	traumatic	
brain	injury.	It	is	associated	with	an	adverse	functional	prognosis	and	has	implica-
tions	on	day-to-day	activities	such	as	driving,	reading,	and	safe	navigation.	Recovery	
is	expected	in	around	half	of	the	cases	in	the	first	three	months,	however	it	is	un-
likely	after	this.	Visual	field	restitution	(VRT)	is	a	rehabilitative	approach	which	aims	
to	improve	visual	processing	within	the	damaged	field	itself.	Although	research	has	
shown,	using	fMRI,	that	VRT	results	in	some	growth	of	the	receptive	field,	no	study	
so	far	has	looked	into	how	it	affects	white	matter	connectivity.	
In	this	study	seven	patients	(mean	age	=	61.3,	average	time	after	pathology	onset	=	
14	months)	with	homonymous	hemianopia	underwent	three	months	of	VRT	train-
ing.	Diffusion	tensor	imaging	was	carried	out	before	training,	directly	after	training	
and	three	months	post	training.	Additionally,	patients	performed	a	contrast,	a	
motion	detection	and	a	speed	discrimination	task	at	each	measurement.	Tractog-
raphy	analysis	was	carried	out	between	the	lateral	geniculate	nucleus	(LGN)	and	V1	
as	well	as	LGN	and	V5.	
Preliminary	results	show	that	patients	performed	significantly	better	in	the	motion	
detection	task	after	VRT	compared	to	baseline	testing	(F(2,6)	=	12,548,	p	=	0.007).	
The	same	is	the	case	in	the	speed	discrimination	task	(F(2,6)	=	7.569,	p	=	0.023).	
Fractional	anisotropy	(FA)	was	significantly	lower	on	the	lesioned	hemisphere	
compared	to	the	non-lesioned	hemisphere	in	the	tracts	from	LGN	to	V1	(F(1,4)	=	
45,097,	p	=	0.003)	and	LGN	to	V5	(F(1,4)	=	7.674,	p	=	0.05).	However,	there	was	no	
difference	in	FA	between	time	points.	
This	is	the	first	study	to	perform	MRI	diffusion	tractography	of	visual	pathways	in	a	
group	of	patients	with	homonymous	hemianopia	receiving	rehabilitation	therapy.	
Preliminary	results	indicate	that	although	performance	in	motion	tasks	after	reha-
bilitation	seems	to	improve,	this	was	not	associated	with	an	increase	in	structural	
connectivity.		In	conclusion,	the	improvements	in	performance	cannot	be	explained	
by	structural	connectivity	measures	in	this	relatively	small	group	of	patients.	
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Background 
Working	Memory	(WM)	is	a	crucial	process	underlying	cognitive	functioning	(Luck	&	
Vogel,	2013).	Although	it	is	very	limited	in	its	capacity,	integrating	multiple	visual	stimuli	
into	one	coherent	percept	has	been	shown	to	improve	WM	performance	(Peters,	Kai-
ser,	Rahm,	&	Bledowski,	2015).	Wolff,	Jochim,	Akyürek,	and	Stokes	(2017)	proposed	that	
item-specific	WM	content	is	encoded	in	hidden	neural	states	and	can	be	reactivated	by	
sending	a	visual	impulse	and	decoded	using	electroencephalography	(EEG).	
The	current	project	was	aimed	at	finding	a	correlation	between	visual	WM	performance	
and	the	decodability	of	WM	content	from	hidden	neural	states,	related	to	object	inte-
gration.	

Methods
Twenty-eight	healthy	adults	performed	a	WM	task	that	required	them	to	keep	two	
gratings	in	mind	for	a	short	time.	Both	gratings	were	contained	in	one	box	for	integrat-
ed	trials,	and	in	separate	boxes	for	non-integrated	trials.	Participants	reproduced	both	
grating	orientations	in	a	predefined	order	and	subsequently	answered	the	question	of	
whether	the	items	were	part	of	the	same	or	different	box.	EEG	was	recorded	through-
out	two	sessions.	After	stimulus	presentation	and	after	reproduction	of	the	first	item,	
respectively,	a	white	flash	was	presented	as	an	impulse	for	decoding.	Decodability	of	
stimulus	and	impulse	epochs	was	analysed	by	means	of	multivariate	pattern	analysis.

Results
Based	on	recent	findings,	object	integration	was	expected	to	improve	WM	performance	
(Peters	et	al.,	2015).	Furthermore,	enhanced	decodability	was	expected	for	irrelevant	
items	in	integrated	trials,	as	they	are	bound	to	the	second	item	which	is	still	relevant	
and	kept	in	mind.

Discussion
Decodability	of	activity-silent	neural	states	is	a	promising	way	to	investigate	changes	in	
WM	content	which	can	not	be	revealed	by	neurophysiological	studies.	Understanding	
how	integrated	stimuli	compared	to	non-integrated	stimuli	are	maintained	in	WM	could	
give	insights	into	the	underlying	process	and	quality	of	WM	representations	in	neural	
networks	and	contribute	to	explain	its	capacity	limits.
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Background 
A	popular	method	to	isolate	cognitive	processing	stages	by	means	of	behavioral	manipulations	
is	known	as	subtraction	analysis.	It	involves	comparing	the	effects	on	a	dependent	variable	
(e.g.	EEG	data)	of	interest	of	a	baseline	task	excluding	the	processing	stages	of	interest	versus	
the	task	with	the	stage	of	interest	added.	However,	problematic	for	this	approach	is	the	as-
sumption	of	“pure	insertion”	i.e.	effects	on	the	dependent	variable	reflect	only	the	additional	
cognitive	component	and	no	interaction	between	other	shared	processing	stages.	In	order	
to	assess	this	assumption	we	use	a	hidden	semi-Markov	model	(HSMM)	analysis.	A	hidden	
semi-Markov	model	is	a	simulation	of	a	system	that	is	at	every	given	time	in	one	of	a	particular	
set	of	states	(i.e.	cognitive	processing	stages)	with	variable	durations	between	which	it	can	
transition.	

Objective	
Previous	research	using	HSMMs	on	EEG	data	was	able	to	identify	a	fixed	number	of	processing	
stages	in	a	single	task.	The	goal	of	this	study	is	1)	to	determine	the	reliability	of	this	method	
in	identifying	distinct	processing	stages/states,	2)	assessing	how	the	insertion/subtraction	of	a	
processing	stage	affects	the	duration	of	other	processing	stages.	To	that	end	we	analyze	EEG	
data	from	a	distinct	problem-solving	task	associated	with	the	fronto-parietal	network	varying	
the	number	of	cognitive	processing	steps	required	for	successful	problem-solving.	

Design/methods	
EEG	data	of	30	participants	performing	an	information	re-ordering	task	was	collected.	Partici-
pants	were	briefly	shown	three	names	on	screen	and	instructed	to	indicate	the	names	either	
in	the	same	order	as	presented	or	in	a	different	order.	Instructions	for	ordering	were	either	
immediate	or	prior	learned	associations	that	had	to	be	retrieved	from	memory.	The	two	with-
in-variables	manipulated	in	this	task	were	transformation	(switching	names	or	not)	and	memo-
ry	retrieval	(no	retrieval	versus	retrieving	association)	resulting	in	four	conditions.	In	a	first	step	
we	fit	HSMMs	with	different	numbers	of	states	to	the	pre-processed	EEG	of	each	experimental	
condition	determining	the	most	likely	solution	via	cross-validation.	Based	on	the	properties	of	
the	winning	model	we	deduced	cognitive	functioning	of	the	particular	states	in	each	condition.	
We	then	compared	identified	processing	stages/states	qualitatively	between	conditions	to	de-
termine	whether	the	states	captured	by	our	model	reflect	the	same	stages	of	general	cognitive	
processing,	and	their	respective	durations	to	test	the	assumption	of	pure	insertion.

Expected	Results	
Preliminary	results	suggest	stable	signatures	of	cognitive	processing	stages	shared	amongst	the	
four	conditions	for	the	three	name	presentations.	Results	assessing	the	assumption	of	pure	
insertion	are	still	pending.
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Introduction
Screening	for	deficiencies	in	motion	sensitivity	is	highly	relevant	for	the	detection	
of	diseases	that	involve	magnocellular	pathway	damage	(e.g.,	Glaucoma).	However,	
most	prevalent	motion	sensitivity	tests	are	time-consuming	and	inconvenient.	In	
this	study,	we	investigated	whether	a	simple	and	fast	tracking	task	(EMC)	is	suitable	
for	measuring	motion	sensitivity.	The	EMC	does	not	require	motor	responses	
and	acquires	sufficient	data	in	a	short	period	of	time	which	makes	it	an	attractive	
target.	For	that	reason,	we	compared	behavioral	data	from	established	measures	
for	motion	sensitivity	(motion	coherence;	displacement	threshold)	to	the	tracking	
performance	on	the	EMC.	

Methods 
60	participants	with	normal	or	corrected	normal	vision	completed	three	different	
tasks:	‘Random	Dot	Kinematogram’	(motion	coherence),	‘Oscillating	Bar’	(displace-
ment	threshold)	and	‘EMC’	(spatiotemporal	properties	of	eye	movement).	An	
eye-tracker	was	used	to	record	the	data.	

Results 
Preliminary	results	point	towards	a	high	correlation	between	the	displacement	
threshold	and	the	eye	tracking	performance.	However,	the	correlation	between	
the	motion	coherence	threshold	and	eye	tracking	performance	appeared	to	be	
moderate	to	low.

Conclusion
High	correlations	between	established	motion	sensitivity	tasks	and	the	tracking	task	
might	indicate	that	the	tracking	task	is	sensitive	for	measuring	motion	perception	
performance.	Future	research	should	look	further	into	the	potential	of	the	tracking	
task	as	a	screening	tool	for	motion	sensitivity	deficiencies.	
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Introduction
The	histopathological	staging	systems	based	on	phosphorylated	43	kDa	transactive	
response	DNA	binding	protein	(pTDP-43)	proposed	in	the	neurodegenerative	disorders	
amyotrophic	lateral	sclerosis	(ALS)	and	frontotemporal	dementia	(FTD)	have	specifically	
highlighted	involvement	of	the	anterior	cingulate	cortex	(ACC).	Atrophy	of	the	ACC	has	
been	associated	with	behavioural	variant	frontotemporal	dementia	and	could	therefore	
have	diagnostic	value	in	the	ALS-FTD	disease	spectrum.	Diffusion	tensor	imaging	(DTI)	has	
the	potential	to	non-invasively	detect	white	and	grey	matter	abnormalities	associated	with	
disease	progression.

Objectives
To	study	post	mortem	histopathological	changes	in	the	ACC	of	ALS-FTD	spectrum	patient	
brains	in	relation	to	ultra-high	field	DTI	findings.

Methods
Donated	brains	from	the	ALS-FTD	disease	spectrum	(n=13)	and	control	(n=3)	individuals	
underwent	whole	brain	7T	MRI	and	systematic	histopathological	sampling.	Serial	sections	
of	the	ACC	were	immunostained	and	quantitatively	analysed	with	digital	microscopy	to	
determine	the	pTDP-43	load,	microglia	activation	and	axonal	degeneration.	DTI	parameters	
including	fractional	anisotropy	(FA),	mean	diffusivity	(MD),	radial	(RD)	and	axial	diffusivity	
(AD)	were	extracted	from	the	same	region	and	correlated	to	histology	measures.

Results
A	variable	degree	of	pTDP-43	pathology	in	ALS	and	ALS-FTD	cases	was	demonstrated,	with	
the	burden	of	ACC	pTDP-43	significantly	greater	in	ALS-FTD	compared	to	ALS	cases.	Axon	
density	was	significantly	reduced	in	ALS-FTD	cases	compared	to	controls	and	this	decline	
correlated	with	increasing	pTDP-43	burden.	MD,	RD	and	AD	showed	negative	associations	
with	axon	density	and	were	significantly	increased	in	ALS-FTD	but	also	ALS	cases.

Conclusion
The	degree	of	pTDP-43	burden	in	the	ACC	is	strongly	linked	to	the	presence	of	FTD	in	the	
ALS-FTD	spectrum.	pTDP-43	burden	potentially	induces	axonal	degeneration	in	the	ACC	of	
ALS-FTD	cases.	Associated	DTI	changes	in	the	AAC	might	have	predictive	and	prognostic	
value	in	vivo.
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Background
The	neonatal	brain	undergoes	rapid	developmental	processes	in	the	first	months	of	life,	
as	gray	matter	as	well	as	white	matter	volume	increases1.	However,	vast	adjustments	
not	only	occur	in	these	obvious	manners.	With	the	maturation	of	the	brain	the	topology	
of	the	network	structure	also	undergoes	significant	changes.	Our	current	knowledge	
about	the	neonatal	connectome	is	mainly	derived	from	studies	focusing	on	preterm	
growth.	However,	the	early	experience	of	the	ex-utero	environment	of	these	babies	is	
known	to	be	suboptimal	and	lead	to	negative	long-term	effects,	such	as	impaired	cogni-
tion	and	lower	academic	achievement2.
In	order	to	provide	an	insight	into	developmental	differences	between	healthy	and	
preterm	neonates	it	is	important	to	examine	and	describe	normal	development	of	the	
connectome.
Objective
The	aim	of	the	current	study	is	to	describe	the	connectome	of	the	healthy	full-term	
neonate	brain	using	anatomical	and	functional	MR	neuroimaging	data.	We	determine	
the	topological	structure	of	the	connectome	on	the	individual	and	group	level.	Fur-
thermore,	we	examine	the	differences	across	different	gestational	ages	at	the	time	of	
scanning.
Design/Methods
Here	we	examine	the	architecture	of	the	neonatal	anatomical	brain	network	of	39	
healthy	full-term	neonates	using	diffusion-weighted	imaging.	All	data	was	derived	from	
the	developing	human	connectome	project.	The	data	will	be	analyzed	using	network	
analysis.	By	doing	so	we	study	the	macroscale	interregional	pathways	between	the	cor-
tical	and	subcortical	regions	provided	by	the	Desikan-Killiany	Atlas	on	the	individual	and	
the	group	level.	Furthermore,	we	will	examine	if	the	gestational	age	at	the	time	of	scan	
is	correlated	to	differences	on	the	individual	level.
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Humans	are	imprecise.	However,	in	some	situations,	humans	are	reasonably	good	
at	estimating	how	imprecise	they	are	and	tend	to	act	accordingly.	For	example:	
when	performing	a	motor	task	in	which	accidentally	hitting	a	punishment	button	
that	is	overlapping	partially	with	the	reward	button,	people	steer	away	from	the	
punishment	button	based	on	how	bad	their	motor	skill	is	(Maloney,	Trommerhäus-
er	&	Landy,	2007).	Similarly,	Çavdaroglu,	Zeki	&	Balcı	(2017)	demonstrated	that	in	a	
temporal	reproduction	task	in	which	early	responses	are	punished,	subjects	wait	a	
bit	longer	before	responding	based	on	how	imprecise	they	reproduce	an	interval.	
It can be said that the subjects in these experiments aim for a spot that has the 
maximum	expected	value.	
	 However,	the	nature	of	these	adjustments	to	temporal	impreciseness	is	
not	yet	well	mapped.	For	example,	results	from	a	pilot	study	revealed	that	both	
mean	response	time	and	preciseness	vary	as	a	function	of	height	of	punishment.	
The	current	study	aims	at	finding	the	level	of	control	subjects	have	to	make	an	
optimal	adjustment.	Furthermore,	we	investigate	to	which	extent	the	degree	of	
optimality	remains	stable	across	modality.	
	 Here,	we	present	two	experiments	in	which	human	subjects	performed	
a	temporal	reproduction	task	(experiment	1	and	2)	and	a	motor	task	(experiment	
2)	in	which	participants	earned	rewards	for	accurate	responses	and	punishments	
for	inaccurate	responses.	Preliminary	results	from	the	timing	task	indicate	that	for	
small	punishment,	subjects	are	much	better	able	to	find	an	optimal	response	distri-
bution	compared	to	situations	when	high	punishment	is	looming.	
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Introduction	-		The	experience	of	sexual	arousal	is	a	major	contributor	to	global	
health	and	public	safety	issues,	such	as	sexual	harassment	or	the	spread	of	sexually	
transmitted	disease.	Nevertheless,	little	is	known	about	the	processes	that	con-
stitute	sexual	arousal.	As	a	new	approach,	here	we	adopted	principles	from	flavor	
research	and	applied	them	to	sexual	arousal.	We	argue	that	similar	to	flavor,	sexual	
arousal	is	a	multimodal	percept	that	arises	from	integration	of	diverse	sensory	
signals,	including	those	of	the	tactile,	visual	and	auditory	senses.	Since	previous	re-
search	has	shown	that	multisensory	integration	is	most	likely	to	occur	when	stimuli	
are	presented	subliminally,	we	chose	to	investigate	our	hypothesis	with	an	atten-
tional	blink	paradigm,	containing	subliminal	auditory	and	visual	distractors.	
Method	–	Participants	were	presented	with	a	rapid	stream	of	17	images,	while	
listening	to	masked	sexual	(moaning)	or	neutral	(made-up	word)	sounds.	Their	task	
was to detect whether the target image of a car was rotated 90 degrees to the 
left	or	right.		Either	two	or	eight	positions	before	the	target,	a	sexual	(nude	female	
involved	in	sexual	activity)	or	a	neutral	(dressed	female	in	neutral	pose)	distractor	
image	was	shown	for	a	subliminal	presentation	time.	Target	accuracy	was	meas-
ured	as	behavioral	outcome,	while	pupil	dilation	was	monitored	as	a	measure	of	
physiological	arousal.	
Results	–	At	the	moment	of	writing,	experiments	were	underway,	and	no	results	
were	yet	available.	However,	we	expect	that	task	performance	will	be	lowest	and	
pupil	dilation	will	be	greatest	for	the	sexual	visual/sexual	audio	condition.	Further-
more,	we	expect	that	the	performance	drop	and	pupil	dilation	for	this	condition	
will	be	greater	than	those	of	the	sexual	audio-neutral	visual	and	neutral	au-
dio-sexual	visual	conditions	combined	or,	in	other	words,	that	the	response	will	be	
supra-additive.		
Possible	implications	–	A	better	understanding	of	multisensory	integration	mecha-
nisms	in	sexual	arousal	may	help	explain	individual	differences	in	sexual	behavior.	
Clinically,	this	could	lead	eventually	lead	to	development	of	novel	therapies	for,	
e.g.,	hypo-	and	hypersexual	disorders.	
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egy	that	mimics	the	contralateral	medial	olivocochlear	
reflex	on	speech	intelligibility	and	listening	effort	for	

moving	sound	sources.
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Cochlear	implants	(CI)	are	often	considered	the	most	advanced	form	of	neuroprosthetics	to	
date.	The	implants	bypass	all	mechanical	parts	of	normal	hearing	and	stimulate	the	auditory	
nerve	directly.	However,	healthy	hearing	is	more	than	merely	a	one-way	street.	There	are	
efferent	mechanisms	that	influence	perception	of	sound	already	on	the	mechanical	level.	
Especially	the	medial	olivcocochlear	reflex	has	been	found	to	support	speech	intelligibility	in	
noise.	(Mishra	&	Lutman,	2014)	
In	2016,	Lopez-Poveda	et	al.	published	a	binaural	coding	strategy	for	cochlear	implants	(CI)	
that	mimics	the	contralateral	medial	olivocochlear	reflex	to	provide	CI	users	with	the	bene-
fits	of	this	mechanism.	
The	current	project	aims	at	further	evaluation	of	the	novel	solution	for	spatially	and	tempo-
rally	dynamic	stimuli.	Two	different	software	implementations	are	tested	against	the	current	
standard	processing	solution.	We	use	word	triplets	in	speech-shaped	noise	that	change	
perceived	direction	from	word	to	word	for	different	lengths	of	inter-stimulus-intervals.	Two	
factors	are	assessed:	Speech	reception	threshold	at	the	50%	intelligibility	level	and	listen-
ing	effort,	measuring	(single	task)	oral	response	time.	The	experiments	are	structured	in	
three	parts:	(1)	Methodological	assessment	and	benchmarking	in	normal	hearing	subjects,	
(2)	vocoder	simulations	in	normal	hearing	subjects	and	(3)	a	clinical	validation	in	CI	users.	
The	goal	of	the	investigation	is	to	assess	to	what	extend	the	software	solution	can	facilitate	
better	speech	reception	in	noise	and	in	what	way	the	listening	effort	is	affected.	Preliminary	
results	support	the	methodological	choices	that	were	made	and	hint	at	complex	interactions	
between	the	processing	strategies	and	the	chosen	stimulus	parameters.
Speech	perception	and	reiteration	is	a	complex	task	and	involves	many	cognitive	factors	
that	we	cannot	control	for.	The	results	will	nonetheless	turn	out	to	be	valuable	for	future	
advancements	in	the	design	of	CI	software.	In	particular,	it	will	help	to	fine-tune	the	parame-
ters	for	the	coding	strategy	at	hand.	A	carefully	implemented	software	model	can	moreover	
contribute	to	further	understanding	of	the	medial	olivocochlear	reflex	in	healthy	hearing.

Lopez-Poveda,	E.	A.,	Eustaquio-Martin,	A.,	Stohl,	J.	S.,	Wolford,	R.	D.,	Schatzer,	R.,	and	
Wilson,	B.	S.	(2016).	“A	bilateral	sound	coding	strategy	inspired	by	the	contralateral	medial	
olivocochlear	reflex,”	Ear	Hear.	37,	e138–e148.	DOI:10.1097/AUD.0000000000000273
Mishra,	S.K.,	Lutman,	M.E.	(2014)	Top-Down	Influences	of	the	Medial	Olivocochlear	Effer-
ent	System	in	Speech	Perception	in	Noise.	PLoS	ONE	9(1):	e85756.	DOI:10.1371/journal.
pone.0085756
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Inter-Brain	Synchronization	During	Monastic	Debate
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Background
Meditation	has	shown	to	have	a	positive	effect	on	some	cognitive	processes.	The	efficiency	of	
executive	processing	related	to	attention,	for	example,	is	improved	by	meditation	(Chan	&	Wool-
lacott,	2007).	Not	so	much	is	known	about	the	neurobehavioral	mechanisms	that	are	involved	in	
analytic	meditation.	In	the	current	study,	a	very	specific	form	of	meditation	will	be	examined	to	
explore	its	effect	on	cognitive	processes.	This	type	of	meditation	is	monastic	debate	as	practiced	
in	Tibetan	monasteries.	The	debate	is	supposed	to	improve	learning	and	develop	critical	thinking	
and most frequently takes place in pairs where one person is the challenger and the other is the 
defender	(Perdue,	2008).	The	debates	have	a	very	structured	format.	The	challenger	formulates	
formal	propositions	punctuated	by	a	handclap	after	which	the	defender	is	to	respond	immedi-
ately.	The	participants	develop	a	rhythm	like	a	metronome	during	the	debate	in	their	speech	and	
body	movements	and	this	rhythm	is	set	to	the	challenger’s	handclaps.
 
Objective		
Handclaps	seem	to	play	a	crucial	role	in	the	debate.	This	project	aims	to	identify	the	function	of	
a	handclap	during	debate	on	a	cognitive	level	by	examining	the	effect	of	a	handclap	on	neural	
oscillations.		

Expected	results	
Salient	stimuli	are	known	to	cause	a	phase	reset	in	brain	oscillation.	Since	the	handclap	is	of	
importance	during	the	debate,	it	is	expected	that	the	clapping	sound	resets	the	ongoing	oscilla-
tions	in	the	brain,	increasing	the	coherence	of	the	oscillations.	But	since	rhythm	established	by	
the	handclaps	also	plays	a	role	in	the	collaboration	between	the	debaters,	the	handclap	is	also	
expected	to	increase	inter-brain	synchronization.	Inter-brain	synchronization	is	the	synchroniza-
tion	of	neural	oscillations	across	subjects	indicating	that	similar	psychological	processes	are	going	
on	across	different	subjects	in	synchrony.	It	is	a	phenomenon	that	is	observed	in	contexts	where	
participants	cooperate.	More	experiences	debaters	might	have	learned	to	use	the	handclap	as	a	
metronome	to	a	greater	extent	than	less	experienced	debaters.	The	effect	of	a	clap	might,	there-
fore,	differ	for	participants	with	different	levels	of	experience.

Method 
An	EEG	hyperscanning	dataset	of	Tibetan	monks	during	debate	will	be	analyzed	using	Fieldtrip	in	
Matlab.	The	EEG	signal	will	be	stimulus-locked	to	a	handclap.	A	phase	reset	of	neural	oscillations	
will	be	measured	with	the	Phase	Reset	Curves.	Phase	Locking	Index	will	be	used	to	calculate	phase	
invariance.	(Achuthan	&	Canavier,	2009;	Lindenberger,	Li,	Gruber,	&	Müller,	2009).	The	Phase	
Locking	Value	(PLV)	will	be	used	to	calculate	inter-brain	synchronization	(Dumas	et	al.,	2010).	

Possible	implications	
This	study	will	add	to	filling	the	gap	in	knowledge	about	the	processes	involved	in	analytic	medita-
tion	by	trying	to	clarify	the	neural-behavioral	processes	of	monastic	debate.	Findings	of	what	ele-
ments	make	meditation	effective	can	have	implications	for	education	and	emotional	skill	training.	
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The	most	common	mutation	to	date	to	cause	amyotrophic	lateral	sclerosis	(ALS),	
but	also	frontal	temporal	dementia	(FTD)	is	the	G4C2	repeat	expansion	in	chro-
mosome	9	open	reading	frame	72	(C9orf72).	Although	the	mechanism	by	which	
C9orf72	expansions	could	cause	neurodegeneration	is	unclear,	one	of	the	main	
pathological	features	of	this	mutation	seems	to	be	the	formation	of	dipeptide	re-
peat	proteins	(DPRs)	by	repeat-associated	non-ATG	(RAN)	translation.	The	expres-
sion	of	DPRs	has	been	associated	with	abnormal	aggregation	and	the	occurrence	
of	chronic	ER	stress,	indicating	the	involvement	of	the	Unfolded	Protein	Response	
(UPR).	The	UPR	is	a	stress	response	located	in	the	endoplasmic	reticulum	(ER)	that	
protects the cell against misfolded proteins by either aiding the cell to adapt to the 
stress	or	induce	apoptosis.	A	key	player	of	the	UPR	is	the	transcription	factor	XBP1,	
it	takes	part	in	the	IRE1	signalling	pathway,	one	of	the	three	arms	of	the	UPR.	This	
pathway	may	be	involved	in	the	progression	of	ALS,	our	lab	has	shown	XBP1	defi-
cient	mice	to	be	more	resistant	against	ALS	caused	by	another	mutation	(SOD1).	
However,	it	has	not	yet	been	established	what	the	functional	involvement	of	XBP1	
in	C9orf72	pathogenesis	in	vivo	is.	Therefore,	using	a	newly	developed	virus	based	
C9	mouse	model	combined	with	the	over	expression	and	(later	on)	the	knockout	
of	XBP1	gene	in	the	nervous	system,	we	aim	to	uncover	the	role	of	the	UPR	and	
specifically	the	role	of	XBP1	in	C9ALS/FTD	in	vivo.	As	this	C9	model	shows	both	
neuropathological	and	clinical	phenotypes,	we	are	able	to	detect	if	the	alteration	of	
the	XBP1	levels	will	have	an	effect	on	the	behaviour	and	locomotor	function	using	
multiple	tests.	In	addition	we	are	determining	the	severity	of	the	neuropathology	
post-mortem	both	biochemically	and	histopathologically.	Currently	for	the	XBP1	
overexpressing	mice	we	are	in	the	process	of	completing	the	analysis	of	the	behav-
ioural	tests,	Rotarod,	Open	field,	novel	object	recognition	and	novel	object	location	
and	are	planning	to	analyse	locomotor	function	using	a	Digigait	analysis.	Simultane-
ously,	we	are	setting	up	the	PCR,	Western	blot	and	immunohistochemistry	proto-
cols.	The	XBP1	knockout	mice	strain	is	still	being	set	up,	as	we	now	are	generating	a	
cohort	and	preparing	them	for	the	intracerebroventricular	administration	of	the	C9	
virus.	At	this	moment	we	can	solely	confirm	the	C9	virus	mouse	model	is	working	in	
our	hands,	as	our	analysis	and	experiments	to	determine	the	effect	of	XPB1	overex-
pression	on	the	C9	pathology	are	currently	ongoing.	
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Background:	Delirium	is	a	severe	neuropsychiatric	syndrome	characterized	by	acute	
deterioration	and	fluctuation	in	the	mental	status	of	patients.		It	is	a	common	out-
come	for	older	patients,	many	with	pre-existing	dementia,	and	induces	numerous	
adverse	consequences.	Although	the	pathogenesis	of	delirium	is	still	not	under-
stood,	current	pharmacological	approach	is	based	on	antipsychotics.	However,	the	
use	of	these	pharmaceuticals	is	not	evidence-based.	Several	studies	have	linked	
delirium	with	altered	inflammatory	markers	in	the	CNS	(MacLullich	et	al.,	2011;	
Munster	et	al.,	2011).	Exaggerated	neuroinflammation	can	be	caused	by	hyper-re-
sponsive	microglia	to	systemic	inflammatory	signals	(microglial	priming),	reason	
why	these	cells	have	been	hypothesized	to	play	an	important	role	in	the	pathophys-
iology	of	delirium.	Therefore,	the	main	objective	of	this	project	is	to	investigate	the	
potential	therapeutic	effects	of	commonly	prescribed	antipsychotics	on	activated	
microglial	cells.	

Design/methods:	Primary	mouse	microglia	and	microglial	cell	line	BV2	were	
co-treated	with	LPS	and	different	antipsychotics	at	several	concentrations.	Cell	
viability	was	assessed	by	MTT	assay	for	both	cell	types.	Inflammation	in	BV2	cells	
was	studied	with	a	NF-κB	luciferase	reporter	cell	line,	whereas	in	primary	microglia	
transcription	of	cytokines	was	measured	by	quantitative	RT-PCR.

Preliminary	results:	Non-cytotoxic	concentrations	of	antipsychotics	significantly	re-
duce	the	production	of	pro-inflammatory	cytokines	in	primary	microglia.	However,	
the	NF-κB	pathway	is	not	responsible	for	this	attenuation	of	cytokine	production.	

Conclusion:	Antipsychotics	might	play	a	role	in	reduction	of	neuroinflammation	by	
decreasing	microglial	activation	in	delirious	patients.	Further	studies	need	to	be	
performed	to	prove	that	neuronal	damage	is	also	reduced.	If	microglial	activation	is	
demonstrated	to	play	an	important	role	in	the	pathophysiology	of	delirium,	specific	
anti-inflammatory	drugs	with	fewer	side	effects	could	be	considered	for	the	treat-
ment	of	this	disorder.	
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Background:	Excessive	formation	of	endogenous	reactive	oxygen	species	(ROS),	
by	e.g.	mitochondria,	is	involved	in	damage	to	cell	structure,	lipids,	proteins,	and	
DNA.	Moreover,	their	malfunction	is	implicated	in	several	pathological	conditions	
for	instance	Alzheimer’s	disease	and	cerebral	ischemia.	Linalool	is	an	aromatic	
plant-derived	monoterpene	alcohol	with	reported	antinociceptive,	anticonvulsant,	
anxyolitic,	anti-depressant,	anti-inflammatory,	and	anti-oxidant	properties.	In	a	
recent	study,	linalool	was	demonstrated	to	reduce	the	extent	of	neuronal	death	
against	glutamate-induced	excitotoxicity	in	primary	neurons	and	in	vivo	in	a	model	
of	ischaemic	stroke.	The	present	study	aims	to	investigate	the	potential	protective	
effects	of	linalool	on	glutamate-induced	oxidative	stress.	

Methods:	We	assessed	the	effects	of	100µM	and	200µM	linalool	concentrations	
(pre-treatment	and	co-treatment)	on	glutamate-induced	oxidative	stress	in	neu-
ronal	HT-22	cells.	Cell	viability	was	analyzed	using	an	MTT	assay.	Moreover,	mito-
chondrial	respiration	was	evaluated	by	high-resolution	respirometry	in	isolated	mi-
tochondria.	Mitochondrial	membrane	potential	(m),	and	ROS	formation	through	
TMRE	and	MitoSOX	fluorescence	were	evaluated	by	FACS	analysis.	In	addition,	
MitoTracker	Deep	Red	staining	was	used	to	assess	mitochondrial	morphology.	

Results:	Linalool	co-treatment	of	glutamate-stimulated	HT22	cells	reduced	cell	
death	in	vitro,	as	indicated	by	the	MTT	assay.	Furthermore,	respirometry	showed	
that	linalool	pre-treatment	not	only	improved	mitochondrial	oxidative	phosphoryla-
tion	but	also	uncoupled	respiration	in	isolated	mitochondria.	In	addition,	TMRE	and	
MitoSOX	fluorescence	indicated	that	detrimental	effects	of	glutamate-stimulation	
on	m	and	ROS	formation	were	prevented	by	linalool,	respectively.	Moreover,	
staining	of	glutamate-stimulated	mitochondria	by	MitoTracker	revealed	improved	
morphology	in	presence	of	linalool.	

Conclusion:	These	results	imply	that	linalool	is	protective	in	an	in	vitro	model	of	
glutamate-induced	oxidative	stress.	Therefore,	linalool	could	be	a	potential	thera-
peutic	agent	in	the	treatment	of	neurodegenerative	diseases	that	involve	oxidative	
stress.	
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Joao Marques1, Gloria Casas Gimeno1
1	European	Institute	for	the	Biology	of	Ageing,	Judith	Paridaen	Lab

Radial	glial	cells	(RGCs)	are	stem	cells	that	give	rise	to	all	neurons	and	glia	of	the	
central	nervous	system.	Differentiation	of	RGCs	into	more	specified	cell	types	is	reg-
ulated	by	extra-	and	intracellular	fate	determinants	however	much	is	still	unknown	
about	how	these	relate	to	each	other.	It	has	been	proposed	that	the	centrosome	
may	be	an	important	intracellular	fate	determinant.	This	organelle	is	composed	
of	two	centrioles,	a	mother	and	a	daughter,	which	function	to	organize	the	cell	
cytoskeleton	and	nucleating	the	primary	cilium,	a	small	hair-like	protuberance	that	
extends	from	the	apical	surface	which	integrates	multiple	extracellular	signals	into	
specific	cellular	responses.
Mutations	in	centrosomal	and	ciliary	proteins	have	been	associated	with	neurode-
velopmental	disorders	such	as	microcephaly,	which	can	arise	from	premature	dif-
ferentiation	of	RGCs.	More	recently	it	was	observed	that	inheritance	of	the	mother	
centriole	is	linked	to	maintenance	of	stem	cell	character	in	the	developing	brain.	
Evidence	suggests	that	this	might	be	due	to	the	mother	centriole’s	role	in	nucle-
ating	the	primary	cilium.	During	asymmetric	cell	division,	the	daughter	cell	that	
inherits the mother centriole is able to reform the cilium faster than its sister cell 
and,	consequently,	responds	earlier	to	extracellular	fate	determinants.	It	is	thought	
that	the	asynchrony	in	cilium	reformation	and	differential	exposure	to	extracellular	
signals	prompts	sister	cells	to	adopt	different	fates.
In	this	project	we	developed	a	method	for	depleting	specific	centrosomal	proteins	
in	zebrafish	using	short	hairpin	RNAs	(shRNAs),	allowing	us	to	disturb	determined	
centrosomal	functions.	We	aim	to	better	understand	the	role	of	cilia	and	mother	
centriole	in	the	maintenance	of	stem	cells	by	depleting	Ccdc41,	a	protein	closely	
associated	to	the	mother	centriole	and	necessary	for	the	formation	of	cilia.	By	re-
ducing	the	levels	of	Ccdc41	we	expect	to	disrupt	cilia	reformation	and,	consequent-
ly,	RGC	responsiveness	to	extracellular	signals,	leading	to	a	potential	decrease	of	
stem	cells	in	the	brain.	It	is	hoped	that	this	study	will	give	us	insights	into	the	role	of	
cilia	and	mother	centriole	in	cellular	specification	and	that	this	technique	will	help	
further	investigation	on	centrosomes	and	cilia	on	zebrafish	models.
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Multiple	Sclerosis	(MS)	is	an	inflammatory	disease	of	the	central	nervous	system	
(CNS),	in	which	the	myelin	sheath	surrounding	axons	is	lost,	a	process	known	as	
demyelination.	The	myelin	sheath,	produced	by	oligodendrocytes	(OLGs),	is	of	great	
importance	as	it	enables	rapid	conduction	of	action	potentials	and	protects	axons	
against	degeneration.	A	spontaneous	regenerative	process	called	remyelination	can	
rebuild	the	myelin	sheath.	However,	in	MS	patients	this	process	often	fails,	mostly	
in	lesions	of	the	white	matter.	An	often	suggested	factor	involved	in	remyelination	
failure	is	the	altered	extracellular	matrix	(ECM)	composition.	As	a	response	to	
demyelination,	ECM	proteins	are	secreted	by	reactive	astrocytes.	In	this	study,	the	
presence	of	the	ECM	proteins	Thrombospondin,	Tenascin-C,	Fibulin-2	and	Osteo-
pontin	and	the	enzyme	Transglutaminase	in	grey	and	white	matter	astrocytes	of	rat	
cerebrum	was	studied	under	MS-like	conditions	by	using	Western	Blot	and	immu-
nocytochemistry.	Furthermore,	the	influence	of	grey	and	white	matter	specific	
astrocytic-ECM	on	oligodendrocyte	precursor	cell	differentiation	was	studied.	This	
study	found	differences	in	ECM	protein	expressions	between	white	and	grey	matter	
astrocytes	upon	different	MS-relevant	astrocyte-activating	conditions,	which	might	
indicate	a	possible	role	for	the	studied	ECM	proteins	in	remyelination	failure	in	MS.
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The	placenta	is	crucial	for	nutrient	transport	to	the	fetus	and	hormone	secretion	
during	pregnancy.	Impaired	placental	transport	is	well	documented	in	pregnancy	
complications	and	is	associated	with	lifelong	impacts	on	offspring	health.	Less	is	
known	about	the	importance	of	placental	endocrine	function	on	offspring	out-
comes.	Our	recent	work	has	shown	that	conditionally	deleting	the	expression	of	
the	growth-regulatory	imprinted	gene,	insulin-like	growth	factor-2	(Igf2)	in	endo-
crine	cells	of	the	mouse	placenta	(Igf2-loss),	leads	to	placental	endocrine	malfunc-
tion,	disrupted	materno-fetal	resource	allocation	and	fetal	growth	restriction.	This	
study	aimed	to	determine	the	impact	of	disrupted	placental	endocrine	function	(via	
Igf2-loss)	on	cerebral	structure	and	function	in	mouse	offspring.	
Anxiety-like	behaviours	and	locomotor	function	of	12	week	old	male	and	female	
offspring	supported	by	control	and	Igf2-loss	placentas	in	utero	(n=10-15/group)	
were	assessed	with	an	elevated	plus	maze	(EPM)	and	an	open	field	arena	(OF)	us-
ing	Ethovision	and	Observer	software.	The	relative	time	spent	in	different	compart-
ments	and	test-specific	behaviours	were	analysed	by	2-way	ANOVA	(genotype	and	
sex).	
Igf2-loss	males	and	females	tended	to	have	a	longer	latency	to	enter	(M:	157±31s	
vs	106±36s;	F:	57±7s	vs	40±11s,	p>0.05)	and	spent	significantly	less	time	on	the	
open	arms	of	the	EPM	(M:	9±2%	vs	19±4%;	F:	23±4%	vs	43±8%,	p<0.001).	Igf2-loss	
females	also	showed	increased	emotionality	as	evidenced	by	a	significant	increase	
in	the	number	of	defecations	during	the	EPM	(2.0±0.3	vs	1.0±0.4	p<0.05).	Locomo-
tion	and	OF	measures	were	not	different	between	groups	(p>0.05).	
The	EPM	data	suggest	that	placental	endocrine	malfunction	induced	by	Igf2-loss,	
could	program	anxiety-like	behaviours	in	adult	offspring.	Current	studies	are	exam-
ining	whether	alterations	in	behaviour	relate	to	structural	and	molecular	changes	in	
the	brain	of	Igf2-loss	offspring.	
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