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About	the	meeting	

Introduction		

The	 PhD	DAY	 is	 a	 scientific	meeting	 organized	 by	 PhD	 students	 of	 the	 recently	 created	

Department	of	Genetics,	Microbiology	and	Statistics.	 Its	 scope	 falls	 in	 the	generation	of	

novel	synergies	between	the	research	groups	of	the	Department.		

After	 the	success	of	 the	 first	edition,	 the	Meeting	 is	again	 intended,	 through	a	scientific	

activity,	to	catalyze	that	people	from	our	Department	gets	to	know	each	other.	Participants	

of	all	range	of	academic	qualifications	are	encouraged	to	participate,	from	undergraduate	

students	to	group	leaders,	with	special	focus	on	the	participation	of	ALL	PhD	students.		

	

About	the	Abstracts		

The	 abstracts	 contained	 in	 this	 booklet	 should	 not	 be	 cited	 in	 bibliographies.	 Material	

contained	herein	should	be	treated	as	personal	communication	and	should	be	cited	as	such	

only	with	consent	of	the	author.	Talks	abstracts	 follow	same	ordering	as	 in	the	program	

sessions,	while	the	posters	abstracts	were	sorted	alphabetically	by	first	author	names.	You	

can	find	an	index	at	the	end	of	this	book	summarizing	all	the	authors	that	were	contributing	

to	all	the	presented	abstracts,	regardless	those	abstracts	were	selected	as	talks	or	posters.		

Event	site		

The	meeting	will	 be	 at	 Aula	 4	 and	 Aula	Magna	 of	 Facultat	 de	 Biologia	 (UB),	 Barcelona.	

Registration,	Posters	Session	and	Coffee	Break	will	be	at	the	Margalef	Hall.	Lunch	will	be	at	

the	Prevosti	Bulding	entrance.		

	

	

	



THURSDAY, 1st FEBRUARY (Aula 4)

15:00 Welcome by PhD Day GenMicEst Organizers

14:30 REGISTRATION

RRI Seminar by Itziar de Lecuona, PhD 

“What is responsible research and innovation for?”

Chair:  Bru Cormand, PhD
15:15

16:15

Sheila Cárcel
“Smed-cbp regulates neoblast 

differentiation during 
planarian regeneration”

Vasileios Toulis
“The deubiquitinating enzyme 

ATXN3 is relevant for 
photoreceptor ciliogenesis”

Brenda Gavilán
“Serial section Transmission 

Electron Microscopy (ssTEM) 
analysis of the acoel 

Symsagittifera roscoffensis”

Sara Jiménez-Volkerink
“Bacterial populations driving the 
biodegradation of the 4-ring PAHs 
benz(a)anthracene and chrysene 

in polluted soils”

17:15 Coffee Break and Poster Session

Former PhD Student talk by Mariona Esquerdo, PhD 

“Beyond the wall: a journey from research to pharma”
Chair:  Gemma Marfany, PhD

17:45

18:15 Speed Networking and Beers

FRIDAY, 2nd FEBRUARY (Aula Magna) 

9:00 Welcome by PhD Day GenMicEst Organizers

8:30 REGISTRATION

Former PhD Student talk by Maria Almuedo, PhD 

“Scale-invariant patterning by size-dependent inhibition of Nodal signaling”
Chair:  Emili Saló, PhD9:15

9:45

10:45 Coffee Break and Poster Session

Main talk by Carles Ubeda, PhD 

“Role of the microbiota in the defense against resistant pathogens ”

Chair:  Maite Muniesa, PhD
11:30

14:00 Lunch at the Hall of Prevosti Building

12:30

15:30

Science Capsules17:15

17:00 Vitamin Break and Poster Session

Kahoot, Awards ans Closing18:00

18:30  Poster Session and Beers

Joel Vizueta
“Uncovering the genomic 

determinants of prey specialization in 
the adaptive radiation of Dysdera 

spiders in the Canary Islands”

Maria Roselló
“Mitochondria could be a target 

of the Hippo pathway 
in planarians”

Angela Gala
“Functionalization of 
Bacterial Cellulose”

Neus Roca Ayats
“Functional Effects of the 

p.Asp188Tyr Mutation in the GGPS1 
Gene Associated with 

Bisphosphonate-related
Atypical Femoral Fractures”

 Former PhD Student talk by Isaac Subirana, PhD

“Statistical techniques to assess association of novel genetic variants and complex diseases CNVassoc R package” 
Chair:  Toni Monleon, PhD13:30

Former PhD Student talk by Laura Guerrero, PhD

“Research looking south: Water science for low income countries and humanitarian scenarios” 
Chair:  Rosina Gironés, PhD16:30

Benjami Parellada
“Dynamic application
for PCA visualization”

José Esteban
“ Deciphering the role 
of ASK1 in Drosophila 

wing disc regeneration”

Pedro Guirado Frias
“New insights in the distribution 

and phase-variation regulation of 
wlaN and cgtB genes in 
Campylobacter jejuni”

Noelia Benetó
“Long-term substrate reduction 

therapy approach for Sanfilippo C 
syndrome using shRNAs in 

iPSC-derived neurons from patients”

Nuria Torres Aguila
“Genetic association 

of leukocytes levels during the 
Acute Phase of Stroke”

Marta Pineda Moncusí
“Thromboembolic, cardiovascular and 

overall mortality risks of aromatase 
inhibitors compared to tamoxifen in a 

breast cancer population-based cohort 
study up to 10 years of continued treatment”

Anna Barbantí
“Evaluating the impact of the 
Cayman Island turtle farm: 

characteristics and consequences of 
an ex-situ conservation strategy”

Laura Pineda i Cirera
“Exploring genetic variation that 
influences brain methylation in 
attention-deficit/hyperactivity

disorder”

Short Talks, Session 1 Chair:  Enrique Navas, PhD

Short Talks, Session 2 Chair:  Noelia Fernández, PhD

Short Talks, Session 3 Chair:  Julia Martín, PhD

Short Talks, Session 4 Chair:  Miquel Sureda, PhD
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Sponsors�	

We	are	grateful	to	the	PhD	DAY	GenMicEst	2018	sponsors:		

				

	

	

	

	

		

Departament	de	
Genètica,	Microbiologia	i	

Estadística	
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	 	Where	do	I	have	to	go? 

• Registration:	Margalef	Building	(Library	entry) 

• 1st	day	Talks:	Aula	4	(4th	Floor) 

• Poster	Sessions	&	Coffee	Breaks:	Margalef	Building	Hall 

• 2nd	day	Talks:	Aula	Magna 

• Lunch:	Prevosti	Building	(Ground	floor) 
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Invited	Talks		
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What	is	responsible	research	and	innovation	for?	

		

Itziar	de	Lecuona,	JD,	PhD,	MA	

	

The	presentation	will	analyze	the	role	of	PhD	candidates	to	align	research	and	innovation	

outcomes	with	the	values,	needs	and	expectations	of	society	from	a	practical	perspective.	

Participants	 will	 be	 able	 to	 identify	 the	 main	 agendas	 of	 Responsible	 Research	 and	

Innovation,	what	do	they	mean,	and	why	they	are	timely	and	needed.	

RRI	has	become	a	key	issue	that	could	make	the	diference	from	one	PhD	candidate	from	

another	depending	on	his/her	degree	of	understanding	and	its	depolyment.	

It	is	a	crosscutting	issue,	backed	by	HORIZON	2020	at	European	level,	that	needs	to	be	part	

of	any	research	and	innovation	process,	irrespective	of	the	field	of	work.	We	need	to	define	

it	and	to	identify	how	our	research	project	or	innovation	is	ready	to	integrate	it	or	not.	
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Role	of	the	microbiota	in	the	defense	against	resistant	pathogens.	

	

Carles	Úbeda,	PhD	

	

Antibiotic	resistant	pathogens	(ARPs)	can	be	a	major	threat	for	patient’s	life.	ARPs	infections	

generally	begin	by	colonization	of	the	gut.	In	normal	conditions	the	microbiota	suppresses	

ARPs	 intestinal	 colonization,	but	how	commensal	bacteria	 confers	protection	 is	not	well	

understood.	 We	 have	 used	 a	 multi-omic	 approach	 (high-throughput	 sequencing,	

metabolomics	and	culturomics)	in	combination	with	animal	models	of	infection	in	order	to	

decipher	the	role	of	the	microbiota	in	the	defense	against	ARPs.	We	have	identified	several	

commensal	bacteria	that	are	key	for	suppressing	ARPs	intestinal	colonization.	In	addition,	

our	results	suggest	that	these	commensal	bacteria	confer	protection	directly,	without	the	

need	of	the	immune	system	(i.e.	through	nutrient	competition	and	production	of	inhibitory	

molecules).	 Our	 results	 have	 direct	 clinical	 implications	 since	 they	 will	 promote	 the	

development	of	new	therapies	in	order	to	combat	infections	produced	by	these	challenging	

pathogens.		
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Beyond	the	wall:	a	journey	from	Research	to	Pharma	

	

Mariona	Esquerdo,	PhD	

	

Pharma	industry	is	the	Evil,	Mordor,	the	Dark	Side	and	the	UpsideDown.	All	together.	It	is	

like	prostitution,	giving	up	all	ideals	of	basic	research	and	selling	your	soul	to	greedy	people	

that	play	with	human	disease	to	earn	as	much	money	as	they	can.	Or	so	I	thought	some	

years	ago.				

And	yet,	a	year	ago	I	jumped	to	the	other	side,	crossed	the	wall	and	found	myself	into	an	

incredible	environment.	Extraordinary	people	truly	committed	to	science,	with	a	thousand	

skills	 and	willing	 to	 smash	 their	brains	 to	 find	 the	best	 treatment	 for	 all	 human	disease	

imaginable.	And	companies	too.	There	is	whole	world	far	beyond	Big	Pharmas:	a	world	full	

of	small	biotechs,	investors,	entrepeneurs	and	governments	working	to	transform	ideas	to	

real	projects.	

The	aim	of	this	talk	is	to	draw	a	short	story	on	how	I	went	from	depositing	my	thesis	only	a	

year	 ago,	 starting	 my	 work	 as	 Business	 Developer	 three	 days	 after	 and	 finding	 myself	

beyond	the	wall.	Also,	to	talk	about	my	experience	on	what	 I	have	 learned	so	far,	 tools,	

webs	and	programmes	I	have	discovered	to	be	useful	to	get	started	in	the	industry	world.				
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Scale-invariant	patterning	by	size-dependent	inhibition	of	Nodal	signaling	

	

María	Almuedo-Castillo,	PhD	

	

Scale-invariant	patterning	guarantees	the	maintenance	of	tissue	and	organ	proportions	of	

individuals	 independently	of	 changes	 in	 the	 size	of	 the	organism.	We	generated	 smaller	

zebrafish	by	removing	30%	of	their	cells	at	blastula	stages	and	found	that	these	embryos	

developed	into	normally	patterned	individuals.	Strikingly,	the	proportions	of	all	germ	layers	

adjusted	 to	 the	new	embryo	size	within	 two	hours	after	 cell	 removal.	 Since	Nodal/Lefty	

signalling	controls	germ	layer	patterning,	we	performed	a	computational	screen	for	scale-

invariant	 models	 of	 this	 activator/inhibitor	 system.	 This	 analysis	 predicted	 that	 the	

concentration	of	the	highly	diffusive	inhibitor	Lefty	increases	in	smaller	embryos,	leading	to	

a	decreased	Nodal	 activity	 range	and	 contracted	 germ	 layer	dimensions.	 In	 vivo	 studies	

confirmed	that	Lefty	levels	increased	in	smaller	embryos,	and	embryos	with	reduced	Lefty	

concentration	or	with	diffusion-hindered	Lefty	failed	to	scale	their	tissue	proportions.	These	

results	 reveal	 that	 size-dependent	 inhibition	 of	 Nodal	 signalling	 allows	 scale-invariant	

patterning.	
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Statistical	techniques	to	assess	association	of	novel	genetic	variants	and	

complex	diseases:	CNVassoc	R	package	

	

Isaac	Subirana,	PhD	

	

When	assessing	 association	of	 genetic	 variants	measured	with	uncertainty	 and	 complex	

diseases	it	is	important	to	use	appropriate	statistical	techniques.	On	the	contrary,	it	can	lead	

to	underpowered	and	inaccurate	results.	The	main	topic	of	my	PhD	consisted	on	developing	

new	and	more	powerful	tools	to	deal	with	CNV	as	well	as	imputed	SNPs.	

In	2003	I	was	graduated	in	Statistics	by	the	University	of	Barcelona	(UB).	In	2005,	I	got	my	

master's	 degree	 in	 Science	 and	 Statistical	 Techniques	 by	 the	 Universitat	 Politècnica	 de	

Catalunya	(UPC).	Finally,	in	2014	I	finished	my	PhD	at	the	Statistics	Department	UB.		

Since	2003	I	work	as	statistical	advisor	on	epidemiological	studies	in	the	REGICOR	group	at	

IMM	Research	 Institute.	 In	my	 daily	work	 at	 IMIM	 I	 have	 had	 the	 opportunity	 to	 apply	

several	 techniques	 learnt	 during	 my	 university	 education	 to	 real	 data	 studies,	 such	 as	

follow-up	cohorts,	clinical	trials	or	population	genetic	studies.	One	example	is	MIGen	study	

which	contained	thousands	of	genetic	variants	that	I	used	for	my	PhD.	
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Research	looking	south:	Water	science	for	low	income	countries	and	

humanitarian	scenarios	

	

Laura	Guerrero-Latorre,	PhD	

	

Regarding	 the	 insufficient	 results	 Millennium	 Development	 Goals	 after	 2015	 deadlines,	

there	 is	 an	 increasing	need	of	new	strategies	 to	 increase	access	basic	 services,	 like	 safe	

water	 in	 rural	 low	 income	 regions.	 Moreover	 it	 has	 been	 demonstrated	 that	 water	

treatment	technologies	must	be	adapted	towards	sustainability	and	acceptability	for	a	good	

adherence	among	the	most	needed	populations.	

My	 short	 scientific	 career	 have	 had	 water	 science	 for	 the	 “south”	 and	 however	 the	

difficulties	found	on	the	path	I	would	like	to	expose	few	results	obtained.	

Firstly,	 during	my	 PhD	 I	 focused	 on	 the	 improvement	 of	 a	 household	 water	 treatment	

technology	for	viral	removal:	the	black	ceramic	water	filters.	During	my	post	doc	in	Ecuador	

we’ve	implemented	this	prototype	in	an	Andean	community	to	evaluate	its	impact	of	their	

use.	

In	other	hand,	I’ve	also	collaborated	with	different	NGOs	in	a	particular	problem	faced	in	

humanitarian	crisis:	Hepatitis	E	Virus	outbreaks	in	refugee	camps	(Eastern	Chad	and	South	

Sudan).	
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																																		THURSDAY,	1st	February,	16:15-17:15	(Aula	4)	
	

Bacterial	populations	driving	the	biodegradation	of	the	4-ring	PAHs	benz(a)anthracene	
and	chrysene	in	polluted	soils	

	
S.N.	Jiménez-Volkerink

1
,	J.	Vila

2
	and	M.	Grifoll

1
	

	

1.	Department	of	Genetics,	Microbiology	 and	 Statistics,	 Faculty	of	Biology.	University	of	

Barcelona,	Avda.	Diagonal	643,	08028	Barcelona,	Spain.		

2.	 Instituto	 de	 Recursos	 Naturales	 y	 Agrobiología	 de	 Sevilla.	 Consejo	 Superior	 de	

Investigaciones	Científicas,	Avda.	Reina	Mercedes	10,	41012	Sevilla,	Spain.		

	
Background:	Due	 to	 their	 low	water	 solubility	 and	 chemical	 stability,	 benz(a)anthracene	

(BaA)	and	chrysene	(CHY)	are	resistant	to	extensive	microbial	degradation,	being	enriched	

in	end-point	residues	after	bioremediation.	Although	a	few	degrading	bacterial	strains	have	

been	reported,	little	is	known	about	the	microbial	populations	and	interactions	involved	in	

the	in	situ	biodegradation	of	these	compounds	in	polluted	soils.		

Objectives:	To	obtain	and	thoroughly	characterize	BaA	and	CHY-degrading	minimal	bacterial	

communities,	 isolate	their	components,	describe	the	functions	involved,	and	confirm	the	

modeled	processes	in	polluted	soils.		

Methods:	 Two	 different	 approaches	 were	 followed:	 i)	 BaA	 and	 CHY-degrading	 minimal	

communities	were	 retrieved	 from	 a	 creosote-polluted	 soil	 using	 a	 dilution-to-extinction	

method	 and	 served	 to	 isolate	 the	 degrading	 strains;	 ii)	 Biodegradation	 and	 microbial	

community	 shifts	 in	 sand-in-liquid	 soil	 microcosms	 spiked	 with	 BaA,	 CHY	 or	

benz(a)anthracene-7,12-dione,	were	assessed	by	chemical	(GC-FID)	and	molecular	analyses	

(16rRNA-PCR-DGGE).		

Conclusions:	BaA-degrading	phylotypes	included	members	of	Rhizobiales,	Bradyrhizobium	

and	Mesorhizobium.	also	present	 in	CHY-degrading	communities	along	with	members	of	

Achromobacter,	Pseudoxanthomonas,	Pseudomonas	and	Alcaligenaceae.	The	relevance	of	

these	phylotypes	in	the	polluted	soil	was	confirmed	by	mining	in	pyrosequencing	data	for	

total	 (DNA)	 and	 active	 (RNA)	 populations	 from	 a	 previous	 bioremediation	 assay.	 The	

degradation	 kinetics	 of	 CHY,	 BaA	 and	 BaA-dione	 in	 the	 microcosms,	 suggested	 a	

cometabolic	attack	of	BaA	and	CHY	when	together.	Analogous	populations	could	degrade	

BaA	and	BaA-dione,	as	they	presented	similar	biphasic	kinetics.	Molecular	analysis	of	the	

bacterial	 populations	 throughout	 incubation	 did	 not	 show	 relevant	 differences	 in	 a	

quantitative	or	structural	level	indicating	the	need	of	RNA	analysis.	 	
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Smed-cbp	regulates	neoblast	differentiation	during	planarian	regeneration	
	

Sheila	Cárcel,	Susanna	Fraguas,	Francesc	Cebrià	

	

Universitat	de	Barcelona,	Departament	de	Genètica,	Microbiologia	i	Estadística.	

	

Planarians	have	astonishing	regenerative	abilities,	including	whole-body	regeneration	from	

tiny	 pieces,	 thanks	 to	 neoblast	 (adult	 pluripotent	 stem	 cells),	which	 are	 responsible	 for	

blastema	 formation	 after	 amputation.	 However,	 the	 molecular	 mechanisms	 regulating	

neoblast	 differentiation	 into	 multiple	 specific	 lineages	 are	 poorly	 understood.	 Previous	

studies	 have	 shown	 the	 role	 of	 the	 epidermal	 growth	 factor	 receptor	 (EGFR)	 signaling	

pathway	 in	 the	 differentiation	 of	 the	 progenitors	 of	 the	 digestive	 lineage,	 as	well	 as	 in	

neuronal	differentiation.	More	recently,	egr-4,	a	transcription	factor	of	 the	family	of	 the	

"early	growth	response”,	has	been	identified	as	a	"downstream"	gene	of	the	EGFR	pathway.	

The	silencing	of	egr-4	results	in	the	inhibition	of	regeneration	together	with	the	incapability	

of	differentiating	proper	brain	primordia.	In	order	to	search	for	putative	targets	of	egr-4,	

RNAseq	experiments	have	been	carried	out.	These	analyses	have	lead	to	the	identification	

of	Smed-cbp,	a	homologue	of	the	p300/CBP	(CREB-binding	protein)	conserved	gene	that	

functions	as	transcriptional	co-activator	and	histone	acetyl	transferase.	In	other	organisms,	

CBP	plays	an	important	role	in	wide	range	of	cellular	processes,	including	cell	proliferation	

and	differentiation,	but	the	cellular	and	molecular	mechanisms	underlying	CBP	function,	is	

still	not	clear.		

Here,	we	show	that	silencing	of	the	planarian	Smed-cbp	by	RNA	interference	(RNAi)	results	

in	proper	blastema	formation.	However,	over	time	blastemas	remain	unpigmented	and	no	

sign	of	eye	regeneration	is	observed.	In	fact,	analyses	with	molecular	markers	for	different	

cell	 types	 indicate	 that	 cell	 differentiation	 is	 largely	 blocked,	 suggesting	 that	 Smed-cbp	

could	have	a	function	in	regulating	overall	neoblast	differentiation.	
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The	deubiquitinating	enzyme	ATXN3	is	relevant	for	photoreceptor	ciliogenesis	
	

V.	Toulis
1
,	M.	do	Carmo	Costa

4
,	G.	Marfany

1,2,3
	

	

1.	Departament	de	Genètica,	Microbiologia	i	Estadística,	Facultat	de	Biologia,	Universitat	de	

Barcelona,	Barcelona,	Spain	

2.	Institut	de	Biomedicina	de	la	Universitat	de	Barcelona	(IBUB),	Barcelona,	Spain		

3.	Centro	de	Investigación	Biomédica	en	Red	de	Enfermedades	Raras	(CIBERER),	Instituto	

de	Salud	Carlos	III,	Barcelona,	Spain		

4.	Department	of	Neurology,	Medical	School,	University	of	Michigan,	Ann	Arbor,	MI,	USA	

	

An	 expanded	 CAG	 repeat	 on	 the	 ATXN3	 gene,	 encoding	 the	 deubiquitinating	 enzyme	

ATXN3,	 causes	 Spinocerebellar	 Ataxia	 Type	 3	 (SCA3),	 a	 late	 onset	 autosomal	 dominant	

neurodegenerative	 disorder.	 The	 physiological	 role	 of	 the	 wild-type	 ATXN3	 protein,	

however,	is	not	completely	understood.	Since	deubiquitination	seems	to	play	a	crucial	role	

in	 photoreceptor	 development	 and	 differentiation,	 we	 aimed	 to	 define	 the	 function	 of	

ATXN3	 in	 retinal	 formation	combining	animal	and	cellular	models.	 Functional	analysis	 in	

Atxn3	 knockout	 mice	 was	 performed	 in	 two	 different	 ages	 (2-month	 and	 2-year	 old).	

Deletion	of	Atxn3	in	knockout	mouse	retinas	was	confirmed	both	at	RNA	and	protein	levels.	

The	 retinal	 phenotype	 was	 studied	 by	 immunofluorescence	 detection,	 transmission	

electron	microscopy	and	photoreceptor	isolation	for	a	more	detailed	description.	A	cellular	

model	of	ATXN3	knockdown	was	generated	using	RNAi	approach	 in	human	ARPE-19	cell	

line.	 The	 cellular	 phenotype	was	 analyzed	 by	western-blot	 and	 by	 immunofluorescence	

detection.	While	cell	loss	was	not	observed	in	Atxn3	knockout	mouse	retinas,	these	showed	

a	 significant	 elongation	 of	 the	 photoreceptors	 (rods	 and	 cones),	 with	 concomitant	

mislocalization	of	 cone	 specific	 phototransduction	proteins.	A	more	 in-depth	analysis	 of	

photoreceptors	structure	 revealed	a	significant	elongation	of	 the	connecting	cilium	–the	

gate	through	which	the	proteins	are	transported	to	the	photoreceptors	outer	segment–,	

and	diminished	phagocytosis	of	the	photoreceptor	outer	segments	by	the	retinal	pigmented	

epithelium	 (RPE).	 These	 results	 were	 also	 confirmed	 in	 vitro	 by	 knockdown	 of	 the	

endogenous	ATXN3	in	ARPE-19	cells.	Our	work	supports	the	key	role	of	ATXN3	in	retinal	

development	 and	maintenance,	 particularly	 in	 the	 ciliogenesis	 and	protein	 trafficking	 in	

photoreceptors,	supporting	ATXN3	as	a	good	gene	candidate	for	causing	inherited	retinal	

dystrophies.		 	
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Serial	section	Transmission	Electron	Microscopy	(ssTEM)	analysis	of	the	acoel	
Symsagittifera	roscoffensis	
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1,2
	and	V.	Hartenstein

3
	

	

1.	Universitat	de	Barcelona	(UB),	Departament	de	Genètica,	Microbiologia	i	Estadística.		

2.	Institució	Catalana	de	Recerca	i	Estudis	Avançats	(ICREA).		

3.	University	of	California,	Los	Angeles	(UCLA).	

	

In	collaboration	with	S.	Sprecher	and	V.	Hartenstein	laboratories	from	University	of	Fribourg	

(Switzerland)	 and	 University	 of	 California,	 Los	 Angeles	 (USA),	 respectively,	 we	 have	

undertaken	 a	 thorough	 study	 of	 the	 acoel	 cellular	 organization	 leading	 towards	 the	 3D	

reconstruction	 of	 structures	 of	 major	 interest.	 Transmission	 Electron	 Microscopy	 serial	

sections	 (ssTEM)	of	 the	most	 anterior	part	of	 a	 Symsagittifera	 roscofensis	 juvenile	body	

were	 taken,	 covering	 approximately	 the	 first	 half	 of	 the	 body,	 where	 the	 brain	 and	

beginning	of	the	nerve	cords	are	located.	These	sections	were	aligned	in	the	correct	order	

forming	 a	 stack	 using	 the	 ImageJ	 plugin	 TrakEM2	 (developed	by	Albert	 Cardona,	HHMI,	

Janelia	Farm,	USA).	The	software	allows	us	the	3D	reconstruction	of	cells	and	cell	groups.	

My	work	in	this	project	consists	in	analyzing	the	structure	and	organization	of	different	cell	

types	present,	and	how	they	connect	with	each	other.	This	is	particularly	challenging	in	this	

group	 of	 animals,	 since	 the	 acoel	 body	 is	 not	 organized	 as	 well-delimited	 organs;	 the	

different	 cell	 types	 appear	 intermingled	 and	 their	 membranes	 highly	 folded.	 As	 acoels	

(together	with	their	entire	group,	the	phylum	Xenacoelomorpha)	are	considered	the	sister	

group	of	the	remaining	bilaterians,	this	study	can	help	us	to	shed	some	light	in	the	evolution	

of	organs’	architectures.	Our	main	aim	is	to	see	if	there	are	patterns	of	distribution	of	these	

cellular	 types,	 how	 they	 are	 connected	 to	 each	other	 and	 very	 especially	 to	 the	 central	

nervous	 system.	We	also	 took	particular	 interest	 in	 the	different	 sensory	 receptors	 and	

gland	 necks	 located	 in	 the	 epidermis,	 with	 a	 focus	 on	 their	 subtype	 classification,	

distribution	 and	 innervation.	 This	 systematic	 approach	 gives	 us	 a	 unique	opportunity	 of	

studying	 the	 nervous	 system	 in	 much	 more	 detail,	 and	 aiming	 at	 a	 complete	 3D	

reconstruction	of	the	brain,	nerve	chords	and	main	peripheral	nerve	tracks.		
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Functional	Effects	of	the	p.Asp188Tyr	Mutation	in	the	Geranylgeranyl	
Diphosphate	Synthase	(GGPS1)	Gene	Associated	with	Bisphosphonate-related	

Atypical	Femoral	Fractures	
N.	Roca-Ayats

1
,	P.	Ng

2
,	J.	E.	Dunford

3
,	N.	Garcia-Giralt

4
,	M.	Cozar

1
,	J.	M	Quesada-Gomez

5
,	

X.Nogués
4
,	D.	Prieto-Alhambra

3,6
,	R.	Graham	Russell

3
,	D.	Grinberg

1
,	A.	Diez-Perez

4
,	R.	

Baron
2
,	S.	Balcells

1
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of	Bone	and	Mineral	Research,	Dept.	of	Oral	Medicine,	Harvard	School	of	Dental	Medicine.	

USA.	 3	 NIHR	 Musculoskeletal	 BRU	 &	 Botnar	 Research	 Centre.	 Nuffield	 Department	 of	

Orthopaedics,	Rheumatology	and	Musculoskeletal	Sciences,	University	of	Oxford.	UK.	4	I.	

Hospital	del	Mar	d’Investigacions	Mèdiques.	CIBERFES.	5	 I.	Maimónides	de	 Investigación	

Biomédica	de	Córdoba.	Hospital	Universitario	Reina	Sofía.	CIBERFES.	6	GREMPAL.	CIBERFES.	

	
Background:	 A	 novel	 mutation	 in	 the	 GGPS1gene	 was	 found	 in	 3	 sisters	 with	

atypical	 femoral	 fracture	 (AFF)	 after	 long-term	bisphosphonates	 (N-BPs).	 This	 gene	 encodes	 the	

GGPPS	protein,	a	key	component	of	the	mevalonate	pathway.	We	have	now	performed	functional	

studies	to	assess	the	impact	of	the	mutation.	

Methods:	 The	 cDNA	 for	 both	 wild	 type	 and	 Asp188Tyr	 GGPPS	 were	 cloned	 into	 a	

bacterial	expression	vector	and	the	resulting	his-tagged	proteins	were	purified	using	Ni-Sepharose	

followed	by	gel	filtration.	Analysis	of	the	oligomerisation	of	the	GGPPS	monomers	was	undertaken	

using	a	Sephadex	S300	gel	 filtration	column.	Enzyme	activity	was	assayed	using	both	substrates,	

farnesyl	 pyrophosphate	 and	 C14-isopentenyl	 pyrophosphate	 (400KBq/uMol)	 at	 20uM	 in	 buffer	

containing	100mM	HEPES	pH7.5,	2mM	MgCl2,	0.1%	Tween	20.	Reactions	were	stopped	after	10	

mins	at	37C	by	adding	acidified	methanol.	Products	were	extracted	directly	into	water	immiscible	

scintillation	 fluid	 and	 quantified	 by	 scintillation	 counting.	 The	 effect	 of	 shRNA-mediated	

GGPS1depletion	was	also	assessed	in	bone	cells.	Results:	Asp188	is	an	active	site	residue	of	GGPP	

synthase,	 involved	 in	 the	 binding	 of	 the	 substrate	 via	 a	 magnesium	 salt	 bridge.	 As	 predicted,	

disruption	of	this	residue	led	to	greatly	reduced	enzyme	activity.	In	the	recombinant	enzyme	the	

mutant	 had	 5.7%	 of	 wildtype	 activity	 (0.72+-0.09	 cpm/ng/min	 for	 the	 wildtype,	 0.04+-0.013	

cpm/ng/min	for	the	mutant	(n=3)).	Gel	filtration	experiments	showed	the	wildtype	enzyme	to	have	

a	MW	in	excess	of	200KDa	suggesting	that	it	is	present	as	a	hexamer	in	line	with	previous	findings.	

The	 mutant	 enzyme	 consistently	 showed	 two	 peaks	 corresponding	 to	 the	 hexamer	 and	 the	

monomer	 (a	 peak	 around	 38kDa),	 suggesting	 the	 mutant	 destabilises	

the	oligomerisation	of	the	enzyme.	Furthermore,	shRNA-mediated	GGPS1	depletion	(>80%)	in	RAW	

264.7	macrophages	yielded	significantly	higher	osteoclast	numbers	after	mCSF-RANKL	stimulation	

when	compared	to	the	corresponding	non-target	shRNA	control.	However,	despite	having	higher	

osteoclast	 formation	 rates,	 osteoclasts	 with	 reduced	 GGPS1	 expression	 had	 lower	 resorption	

activity	when	cultured	on	the	bone-mimicking	substrate	Osteo	Assay	surface	plates.		

Conclusions:	GGPS1gene	mutation	greatly	 impairs	 the	enzyme	activity	 inducing	biological	effects	

that	may	contribute,	along	with	other	factors,	possibly	including	exposure	to	BPs,	to	AFFs	observed	

in	patients	carrying	the	mutation.	 	
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Uncovering	the	genomic	determinants	of	prey	specialization	in	the	adaptive	radiation	of	
Dysdera	spiders	in	the	Canary	Islands	

	
J.	Vizueta,	M.	A.	Arnedo,	N.	Macias-Hernandez,	A.	Sánchez-Gracia,	J.	Rozas	

	

Universitat	de	Barcelona,	Departament	de	Genètica,	Microbiologia	i	Estadística.	

	

Because	 of	 the	 multiple	 convergent	 evolution	 of	 similar	 ecophenotypic	 morphs	 across	

independently	 originated	 communities,	 island	 adaptive	 radiations	 provide	 an	 ideal	

framework	to	test	both	parallelism	and	predictability	in	evolution.	

Spiders	are	among	the	first	organisms	to	populate	oceanic	islands.	Spiders	are	highly	diverse	

and	 abundant	 predators	 in	most	 terrestrial	 ecosystems.	 It	 has	 been	 estimated	 that	 the	

nearly	 45,000	 described	 species	 consume	 up	 to	 800	 million	 tons	 of	 insects,	 effectively	

regulating	trophic	networks	and	allowing	human	agriculture.	Although	spiders	are	generally	

considered	 as	 generalist	 predators,	 some	 lineages	 have	 evolved	 dietary	 specializations.	

Specifically,	 the	 Mediterranean	 genus	 Dysdera	 includes	 many	 examples	 of	 woodlice	

feeders.	 Adaptations	 to	 feed	 on	 a	 prey	 with	 prominent	 morphological,	 chemical	 and	

behavioural	 defences,	 include	 modifications	 in	 morphology	 (mouthparts),	 hunting	

strategies	and	physiology.	Similar	traits	associated	to	oniscophagy	in	Continental	Dysdera,	

have	also	been	observed	 in	endemic	species	of	 the	Canary	 Islands,	where	more	than	55	

Dysdera	species	have	been	documented	so	far.	Preliminary	phylogenetic	data	suggest	that	

the	present	diversity	of	Dysdera	in	the	Canaries	is	mostly	result	of	local	diversification,	and	

hence	 that	 phenotypic	 changes	 associated	 to	prey	 specialization	 evolved	multiple	 times	

independently.	While	phylogenetic	and	phenotypic	data	suggest	the	parallel	evolution	of	

dietary	adaptations,	little	is	known	about	the	genetic	basis	of	such	adaptations.	To	address	

this	question,	we	 sequenced	 the	complete	 transcriptome	of	 two	pairs	of	 closely	 related	

generalist-specialist,	 and	 a	 fourth	 generalist	 species	 used	 as	 a	 reference	 outgroup,	 of	

Canarian	 Dysdera.	We	 identified	 all	 one-to-one	 orthologues	 across	 the	 five	 species	 and	

searched	for	specific	changes	in	functional	constraints,	signals	of	positive	selection	common	

to	 the	 two	specialist	 lineages,	and	differentially	expressed	genes	between	specialist	and	

generalist	 pairs.	 Our	 results	 suggest	 that	 although	 dietary	 shits	 have	 occurred	multiple	

times	 independently,	 a	 set	 of	 candidate	 genes	 underwent	 similar	 molecular	 changes	

associated	to	the	evolution	of	prey	specialisation.	 	
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Mitochondria	could	be	a	target	of	the	Hippo	pathway	in	planarians	
	

M.	Rosselló,	N.	da	Sousa,	E.	Saló	and	T.	Adell	

	

Universitat	de	Barcelona,	Departament	de	Genètica,	Microbiologia	i	Estadística.	

	

The	Hippo	pathway	 is	 a	master	 regulatory	network	 that	 regulates	 cell	 proliferation,	 cell	

death	 and	 cell	 differentiation	 in	 response	 to	 the	 environment.	 Its	 deregulation	

throughout	 development	 and	 in	 adult	 organisms	 leads	 to	 the	 unbalance	 of	 these	

processes	 and	 to	 the	 establishment	 of	 a	 variety	 of	 diseases	 including	

neurodegeneration	 and	 cancer.	 Its	 targeting	 appears	 as	 a	 powerful	 medical	 tool	 to	

improve	 regeneration	 and	 to	 prevent	 tumoral	 transformation.	 However,	 its	 precise	

molecular	out	and	inputs	remain	poorly	understood.	With	the	aim	to	further	understand	

the	role	of	Hippo	in	adult	animals,	we	studied	the	result	of	inhibiting	hippo	in	planarians,	

flatworms	 which	 continuously	 change	 their	 size	 according	 to	 nutrients,	 thanks	 to	 the	

presence	of	a	unique	population	of	adult	pluripotent	stem	cells.	Our	results	showed	that	

inhibition	of	hippo	 in	planarians	 leads	to	overgrowths	that	are	caused	by	the	 inability	of	

hippo	 knockdown	 cells	 to	 maintain	 the	 differentiated	 fate.	 Interestingly,	 the	

transcriptomic	 analysis	 of	 those	hippo	 knockdown	animals	 revealed	 that	 changes	 in	 the	

mitochondrial	activity	 could	be	directly	 linked	 to	 the	 formation	of	 the	overgrowths.	The	

RNAi	 inhibition	 of	 those	 genes	with	mitochondrial	 function	 caused	 a	 similar	 phenotype	

to	 the	 one	 observed	 after	 hippo	 inhibition,	 which	 is	 also	 deregulating	 apoptosis,	

proliferation	 and	 stem	 cell	maintenance.	 These	 evidences	 support	 a	 cross-talk	 between	

mitochondrial	 activity	 and	 the	 Hippo	 pathway	 in	 planarians,	 which	 is	 essential	 in	

controlling	cell	fate	and	tissue	homeostasis	in	planarians.	
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Functionalization	of	Bacterial	Cellulose	
	

A.	G.		Morena	Gatius,	B.	Roncero	Vivero,	J.	Martínez	Martínez	

	

Universitat	de	Barcelona,	Departament	de	Genètica,	Microbiologia	i	Estadística.	

	

In	this	study,	the	functionalization	of	bacterial	cellulose	(BC)	applying	the	laccase-TEMPO	

oxidative	treatment	was	attempted.	This	methodology	allowed	the	induction	of	carboxyl	

groups,	which	provided	negative	charges	to	BC.	

It	is	known	that	the	presence	of	carboxyl	groups	improves	some	physical	characteristics	in	

paper.	Thus,	oxidized	BC	was	used	to	elaborate	paper	sheets	and	the	physical	properties	of	

paper	were	measured	and	compared	with	BC	paper.	The	laccase-TEMPO	treatment	did	not	

change	barrier	properties	(water	and	greases)	and	improved	the	wet	mechanical	properties.	

Additionally,	 taking	advantage	of	 the	negative	charges	 formed	 in	BC,	a	 solution	of	 silver	

nitrate	was	added	to	BC	pulp,	allowing	the	ionic	interaction	between	carboxyl	groups	and	

silver	 cations.	Then,	paper	 sheets	 from	this	pulp	were	elaborated,	and	 the	 formation	of	

silver	nanoparticles	was	induced	by	heat.	The	presence	of	these	nanoparticles	was	validated	

by	SEM	and	XRD	analysis.	

The	 antimicrobial	 property	 of	 paper	 containing	 silver	 nanoparticles	 was	 tested	 against	

Staphylococcus	 aureus,	 Pseudomonas	 aeruginosa,	 Klebsiella	 pneumoniae	 and	 Candida	

albicans.	Results	indicated	that	silver	nanoparticles	are	a	potential	antimicrobial	agent	in	a	

paper	support.	 	
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Long-term	substrate	reduction	therapy	approach	for	Sanfilippo	C	syndrome	using	
shRNAs	in	iPSC-derived	neurons	from	patients	

	
N.	Benetó

1
,	E.	Creus-Bachiller

1
,	M.		García-Morant

1
,	D.	Grinberg

1
,	Ll.	Vilageliu

1
,	I.	Canals

1,2
	

	

1.	Department	of	Genetics,	Microbiology	and	Statistics,	Faculty	of	Biology,	University	of	

Barcelona,	CIBERER,	IBUB,	Barcelona,	Spain.	

2.	Stem	Cells,	Aging	and	Neurodegeneration	Group,	Lund	Stem	Cell	Center,	University	
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Sanfilippo	syndrome	type	C	is	a	rare	lysosomal	storage	disorder	caused	by	mutations	in	the	

HGSNAT	gene,	which	encodes	an	enzyme	involved	in	heparan	sulphate	(HS)	degradation.	

Mutations	in	this	gene	cause	the	storage	of	undegraded	HS	molecules	inside	the	lysosome.	

Sanfilippo	syndrome	has	an	autosomal	recessive	inheritance	pattern	and	is	characterized	

by	a	 severe	and	progressive	neurodegeneration	 for	which	no	effective	 treatment	exists.		

Previously,	we	demonstrated	on	Sanfilippo	C	patients’	fibroblasts,	that	the	use	of	siRNAs	

targeting	 EXTL2	 genes	 (involved	 in	 HS	 synthesis),	 could	 be	 effective	 as	 a	 short-term	

substrate	reduction	therapy	(SRT).	

Here,	we	used	different	lentiviral	vectors	encoding	shRNAs	targeting	EXTL2	to	analyse	their	

effect	as	a	long-term	treatment.	First,	we	performed	the	assays	on	patients’	fibroblasts	and	

observed	a	clear	reduction	in	EXTL2	mRNA	levels	sixty	days	after	transduction.	Moreover,	

immunocytochemistry	 analyses	 showed	 an	 evident	 decrease	 of	 the	 HS	 amounts	 after	

treatment.		

Due	to	the	good	results	obtained,	now	we	are	using	the	most	effective	shRNAs	on	neurons	

derived	from	patients’	induced	pluripotent	stem	cells	(iPSC).	We	are	using	an	established	

protocol	 to	 differentiate	 those	 iPSC	 into	 neurons	within	 a	week.	Neurons	 show	mature	

signatures	 and	 functional	 properties	 after	 one	month.	 This	 technique	 will	 provide	 new	

insights	 in	 the	 usefulness	 of	 this	 treatment	 in	 the	 main	 affected	 cell	 type.	

To	evaluate	this	therapeutic	option,	we	are	performing	assays	with	the	iPSC	lines	(infected	

with	shRNAs	or	not)	differentiated	into	neurons.	Thus,	we	are	analyzing	different	aspects	

such	as	the	inhibition	of	the	EXTL2	gene	at	mRNA	level	by	qPCR	or	the	accumulation	of	HS	

over	time	by	inmunocytochemistry.	

Our	preliminary	results	in	patients’	fibroblasts	indicate	that	shRNAs	could	be	an	option	as	a	

long-term	SRT	and	open	a	door	for	the	development	of	a	promising	therapeutic	approach	

for	Sanfilippo	C	syndrome.	

	



PhD	DAY	GenMicEst	2018	

	

	 	28	

Dynamic	application	for	PCA	visualization	

B.	Parellada,	E.		Vegas	

Universitat	de	Barcelona,	Departament	de	Genètica,	Microbiologia	i	Estadística.	

Principal	 components	 analysis	 (PCA)	 is	 a	 very	 valuable	 technique	 to	 extract	 information	

when	we	have	a high	number	of	dimensions,	however,	for	someone	without	coding	skills,	

it	can	be	an	overwhelming	task	to	reproduce	it	in	a	statistical	language	like	R	or	Python.In	

this	small	Shiny	app,	we	use	R,	Plotly,	and	FactoMineR	as	the	framework	to	import	whatever	

database	 the	 user	 wants,	 and,	 once	 imported,	 effectuate	 the	 PCA	 with	 only	 one	 click.	

Afterwards,	the	app	has	an	advanced	interface	which	allows	various	different	plotting,	as	

3D	plotting,	grouping	by	factors,	and	animating	the	plot.	This	way,	the	end	user	does	not	

have	to	think	about	how	to	create	it	and	can	concentrate	in	interpreting	the	PCA.	
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Deciphering	the	role	of	ASK1	in	Drosophila	wing	disc	regeneration	
J.	Esteban	Collado,	G.	Viola,	E.	Rovinelli,	M.	Corominas,	F.	Serras	

	

Universitat	de	Barcelona,	Departament	de	Genètica,	Microbiologia	i	Estadística.	

	

One	 of	 the	 signals	 released	 by	 apoptotic	 cells	 that	 induce	 living	 neighboring	

ones	 to	 proliferate	 is	 a	 burst	 of	 reactive	 oxygen	 species	 (ROS).	 ROS	 can	 be	

propagated	 from	 dying	 cells	 to	 the	 nearby	 undamaged	 cells	 activating	 here	 JNK	

and	 p38	 kinases	 for	 regenerative	 growth	 mediated	 by	 the	 cytokines	 unpaired,	

which	 belongs	 to	 the	 IL-6	 family.	 A	 pivotal	 issue	 arises	 from	 these	 observations.	

What	 is	 the	 joint	 between	 ROS	 and	 stress	 activated	 protein	 kinases	 (SAPK)	 p38	

and	 JNK.	 One	 possible	 sensor	 is	 the	 Apoptotic	 Signal-Regulating	 Kinase	 1	

(ASK1)	 which	 is	 a	 serine/threonine	 kinase	 that	 pertains	 to	 the	 MAPKKK	 family.	

Mammalian	 ASK1	 is	 deeply	 sensitive	 to	 ROS	 and	 responds	 to	 this	 kind	 of	 stress	

by	 phosphorylation	 of	 the	 MAPK	 kinases	 of	 JNK	 and	 p38	 pathways.	 The	 extent	

and/or	 duration	 of	 activation	 of	 MAPKs	 may	 contribute	 to	 the	 determination	 of	

cell	 fate,	 such	 as	 survival,	 differentiation	 and	 apoptosis.	 Our	 results	 reveal	 that	

Ask1	 senses	 ROS	 differently	 in	 apoptotic-induced	 cells	 and	 living	 surrounding	

ones	 and	 is	 required	 for	 regeneration	 in	 Drosophila	 imaginal	 discs.	 High	 levels	

of	 ROS	 are	 produced	 in	 apoptotic	 cells	 generating	 high	 activity	 of	 Ask1	 that	

turns	 on	 JNK,	 which	 is	 known	 to	 enhance	 apoptosis.	 Neighboring	 undamaged	

cells	 receive	 low	 ROS	 from	 the	 dying	 tissue,	 here	 Ask1	 is	 activated	 but	 its	

activity	 is	 attenuated	 by	 Pi3K	 dependent	 Akt1	 phosphorylation,	 as	 a	 survival	

signal	 that	 results	 in	 assumable	 levels	 of	 p38	 and	 JNK	 necessary	 for	

regeneration.	 These	 results	 point	 to	 ROS	 as	 a	 true	 signaling	 mechanism	 for	

regeneration	 and	 compensatory	 proliferation.	 Our	 data	 reveal	 a	 non-	

autonomously	 activated	 ROS	 sensing	 mechanism	 driven	 by	 Ask1	 and	 Akt	 to	

drive	 regeneration	 in	 the	 neighboring	 unstressed	 cells	 of	 a	 living	 organism.	

These	 evidences	 help	 us	 to	 better	 understand	 the	 molecular	 mechanism	 of	

communication	between	dying	and	living	cells	to	trigger	regeneration.	
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New	insights	in	the	distribution	and	phase-variation	regulation	of	wlaN	and	cgtB	genes	
in	Campylobacter	jejuni	

	
P.	Guirado,	C.	Madrid,	C.	Balsalobre	

	

Universitat	de	Barcelona.	Departament	de	Genètica,	Microbiologia	i	Estadistica.	Secció	de	

Microbiologia,	Virologia	i	Biotecnologia.	

	

Campylobacter	jejuni	is	the	leading	cause	of	bacterial	foodborne	enteric	disease	worldwide.	

The	infection	of	these	microaerophilic	bacteria	causes	self-limiting	enteritis.	Furthermore,	

it	has	been	established	a	link	between	two	autoimmune	neurological	disorders,	the	Guillain-

Barré	 and	 the	Miller-Fisher	 Syndrome	 (GBS	 and	MFS)	with	 previous	 C.	 jejuni	 infections.	

Those	 neurological	 syndromes	 are	 the	 results	 of	 existing	 molecular	 mimicry	 between	

structures	of	the	bacterial	lipooligosaccharides	(LOS)	and	human	gangliosides.	The	wlaN	and	

cgtB	genes	of	Campylobacter	encode	for	enzymes	responsible	of	the	conversion	of	GM2-

like	 LOS	 structure	 to	 a	 GM1-like.	 The	 human	 gangliosides	 GM1	 are	 found	 in	 the	 axon	

terminal	 of	 the	 neurons	 and	 in	 the	 Schwann	 cells	 that	 contain	 the	 myelin	 sheath.	

Consequently,	antibodies	generated	against	C.	jejuni	LOS	containing	GM1-like	residues	may	

cross-react	with	the	GM1	gangliosides	found	in	the	nerve	tissue,	causing	the	GBS	and	MFS.	

Furthermore,	 it	 has	 been	 suggested	 that	 the	 presence	 of	 functional	 β-1,3	

galactosyltransferase	 encoded	 by	 cgtB	 or	wlaN	 is	 related	with	 the	 colonization	 invasion	

ability	of	Campylobacter	jejuni	in	Caco-2	cells.	

It	 has	 been	 described	 that	 the	 wlaN	 gene	 has	 an	 intragenic	 homopolymeric	 tract	 of	 G	

residues.	 The	 presence	 of	 this	 tract	 renders	 the	 expression	 of	 a	 functional	 wlaN	 gene	

product	phase	variable.	The	presence	of	eight	residues	results	in	a	full-length	protein	(ON),	

whereas	nine	residues	generate	a	truncated	protein	(OFF).	The	switch	between	ON	and	OFF	

is	through	a	slipped	strand	mechanisms	during	DNA	replication.	So	far,	very	little	is	known	

about	the	regulation	of	the	expression	of	the	cgtB	gene.	No	indication	of	phase	variation	

regulation	was	described.	Genotypic	and	phenotypic	prevalence	of	the	wlaN	and	cgtB	genes	

in	a	collection	of	150	C.	jejuni	isolates	belonging	to	3	different	populations	-	clinical	isolates	

(n=50),	broiler	chickens	(n=50)	and	wild	birds	(n=50)	–	has	been	determined.	In	addition	to	

describe	a	differential	distribution	of	the	genes	among	the	different	niches,	new	insights	

regarding	the	regulation	of	the	expression	of	those	genes	have	been	described.	Two	new	

homopolymeric	G	 tracks	 in	 the	sequence	of	wlaN	gene	containing	5	and	10/11	 residues	

have	 been	 found.	 Moreover,	 it	 has	 been	 described	 that	 the	 cgtB	 gene	 carries	 a	

homopolymeric	tract	of	G	residues	allowing	phase	variation	similarly	as	described	for	the	

wlan	gene.	
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																																FRIDAY,	2ND	February,	15:30-16:30	(Aula	Magna)	
	

Exploring	genetic	variation	that	influences	brain	methylation	in	attention-
deficit/hyperactivity	disorder	

	
L.	Pineda-Cirera

1,2,3,4,*
,	A.	Shivalikanjli

1,3,4,*
,	J.	Cabana-Domínguez

1,2,3,4
,	iPSYCH	Consortium

5
,	

ADHD	Working	Group	of	the	Psychiatric	Genomics	Consortium,	S.	V.	Faraone
6
,	B.	

Cormand,
1,2,3,4,&

,	N.	Fernàndez-Castillo
1,2,3,4,&

	

1.		Departament	de	Genètica,	Microbiologia	i	Estadística,	Facultat	de	Biologia,	Universitat	

de	 Barcelona,	 Catalonia,	 Spain.	 2.	 Centro	 de	 Investigación	 Biomédica	 en	 Red	 de	

Enfermedades	 Raras	 (CIBERER),	 Spain.	 3.	 	 Institut	 de	 Biomedicina	 de	 la	 Universitat	 de	

Barcelona	 (IBUB),	 Catalonia,	 Spain.	 4.	 	 Institut	 de	 Recerca	 Sant	 Joan	 de	 Déu	 (IR-SJD),	

Esplugues	de	Llobregat,	Barcelona,	Spain.	5.		Aarhus	University,	Denmark.	6.	Departments	

of	 Psychiatry	 and	 of	 Neuroscience	 and	 Physiology,	 SUNY	 Upstate	 Medical	 University,	

Syracuse	NY,	USA.	

	*Joint	 first	 authors	 that	 equally	 contributed.	&Senior	 authors	 that	 equally	 contributed.		

	

Allele-specific	methylation	(ASM)	 is	a	common	epigenetic	mechanism	that	 involves	SNPs	

correlating	with	differential	 levels	 of	methylation	at	CpG	 sites.	 Epigenetic	 changes	drive	

lasting	changes	in	gene	expression	in	several	tissues,	including	the	brain.	As	alteration	of	

DNA	methylation	has	 recently	been	 linked	 to	ADHD	symptoms,	we	aim	at	exploring	 the	

contribution	 of	 ASM	 to	 ADHD	 through	 a	 case-control	 association	 study	 using	 GWAS	

datasets.	We	performed	a	SNP	selection	based	on	two	previous	studies	that	identified	ASM	

variants	in	brain	regions	of	post-mortem	human	samples.	We	selected	a	total	of	3,896	SNPs	

following	 these	 criteria:	 cis-associations	 between	 SNP	 genotypes	 and	 methylation,	

correlation	of	methylation	with	gene	expression	(R)	≥	0.2	and	tagSNPs	for	each	CpG	site	(LD,	

r	≥0.85).	These	SNPs	were	inspected	in	summary	statistics	data	from	the	first	GWAS	meta-

analysis	of	adult	and	childhood	ADHD,	performed	by	iPSYCH	and	the	Psychiatric	Genomics	

Consortium	in	20,183	cases	and	35,191	controls.		

We	applied	5%	False	Discovery	Rate	(FDR)	to	determine	the	top	hits	(corrected	P≤	6.78e-

05).	 We	 identified	 eight	 tagSNPs	 surviving	 FDR,	 which	 correlate	 with	 differential	

methylation	of	six	CpG	sites.	Top	hits	were	followed-up	to	retrieve	SNPs	located	within	the	

same	CpG	site.	By	adding	other	SNPs	present	in	these	sites,	we	reached	a	total	number	of	

39	candidate	SNPs.	The	six	CpG	sites	are	 located	 in	 the	possible	promoter	regions	of	six	

genes:	PIDD,	RPLP2,	ARTN,	C2orf82,	NEUROD6	and	GAL.	Notably,	all	SNPs	associated	with	

differential	methylation	at	PIDD,	RPLP2,	ARTN	and	C2orf82	are	eQTLs	 for	 these	genes	 in	

various	brain	tissues.		

In	summary,	we	followed	a	systematic	approach	by	employing	cis-acting	ASM	variants	to	

pinpoint	 candidate	 genes	 for	 ADHD.	 Interestingly,	 several	 of	 the	 identified	 variants	 are	

eQTLs	for	genes	that	are	expressed	in	brain.	Our	aim	is	to	investigate	the	contribution	of	

these	genes	in	the	development	of	the	ADHD	phenotype.	 	
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Genetic	Association	of	Leukocytes	Levels	during	the	Acute	Phase	of	Stroke	
	

NP.	Torres-Aguila
1
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2
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1
,	E.	Muiño

1
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8
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1.	FMT	Docencia	i	Recerca,	Terrassa,	Spain	2.	VHIR,	Barcelona,	Spain	3.	Massachusetts	

General	Hospital,	Boston,	MA,	EEUU	4.	IMIM,	Barcelona,	Spain	5.	FISIB,	Mallorca,	Spain	6.	

WUSM,	Saint	Louis,	MO,	EEUU	7.	HUMT,	Terrassa,	Spain	8.	HU	Virgen	Rocio	&	Macarena,	

Sevilla,	Spain	

	

Stroke	 is	 a	 complex	 disease	 influenced	 by	 many	 factors	 (such	 as	 age,	 sex,	 current	

comorbidities,	 etc.)	 with	 a	 high	 incidence	 in	 the	 adult	 population.	 Currently,	 several	

polymorphisms	have	been	found	associated	with	the	risk	of	stroke,	however,	little	is	known	

about	recovery	after	stroke.	The	acute	phase	of	stroke	(<24h	after	stroke	onset)	is	a	critical	

phase	where	different	metabolic	processes	are	associated	with	an	increased	brain	damage.	

Neutrophils	have	a	key	role	in	inflammation	during	the	acute	phase	and	are	the	first	cells	of	

immune	system	that	arrive	to	the	damage	tissue.	Also,	previous	reports	had	observed	that	

high	levels	of	immune	cells	were	associated	with	poor	functional	and	neurological	outcome.	

We	aim	to	find	genetic	risk	factors	associated	with	neutrophils	levels	(NL)	and	white	blood	

cell	 counts	 (WBCc)	during	 the	acute	phase	of	 ischemic	 stroke.	 In	 this	 study	we	 included	

ischemic	stroke	patients	from	a	Spanish	network	with	admission	data	of:	neurological	status	

(measured	by	NIHSS),	NL	and	WBCc.	1575	and	963	patients	were	included	in	the	discovery	

analysis	of	WBCc	and	NL,	 respectively,	and	455	patients	were	able	 for	WBCc	 replication	

analysis.	

We	found	that	both	endophenotypes	correlate	with	stroke	outcome	at	3-month	(Spearman	

method,	p-value<0.001	for	both).	After	genotyping	and	imputation,	we	performed	a	SNP	

association	analysis	(with	age,	sex,	NIHSS	and	principal	components	as	covariables)	using	

SNPTEST	software	followed	by	a	meta-analysis	with	METAL	software.	We	found	Genome-

Wide	 significant	 associations	 for	 NL	 and	 WBCc,	 on	 Chromosome	 6	 (Top	 SNP:	 β-

value=0.2910,	 p-value=4.14e-8)	 and	 on	 Chromosome	 11	 (Top	 SNP:	 β-value=0.4817,	 p-

value=2.931e-8)	respectively.	

In	conclusion,	we	have	found	new	genetic	variants	associated	with	NL	and	WBCc	during	the	

acute	phase	of	stroke.	These	SNPs	were	not	previously	associated	with	leukocytes	levels	in	

healthy	population,	 suggesting	a	different	modulation	of	 immune	 cells	 during	 the	acute	

phase	of	stroke.	 	
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Thromboembolic,	cardiovascular	and	overall	mortality	risks	of	aromatase	inhibitors	
compared	to	tamoxifen	in	a	breast	cancer	population-based	cohort	study	up	to	10	years	

of	continued	treatment	
	

M.	Pineda-Moncusí*,	N.	Garcia-Giralt*,	A.	Diez-Perez,	D.	Prieto-Alhambra	and	X.	Nogués	

	

Universitat	de	Barcelona,	Departament	de	Genètica,	Microbiologia	i	Estadística.	

	

Background:	Aromatase	 inhibitors	 (AIs)	 and	 tamoxifen	 (TAM)	 are	 known	 to	 be	 effective	

adjuvant	endocrine	therapies	for	patients	with	hormone	receptor-positive	breast	cancer.	

However,	 these	 therapies	 have	 been	 associated	 with	 several	 side	 effects,	 including	

increased	 risk	 of	 cardiovascular	 events	 (CVEs)	 and	 thromboembolic	 events	 (TEEs),	

respectively.	This	study	analyzed	the	long-term	risk	of	these	events	and	the	overall	survival	

benefit	(OS)	in	breast	cancer	patients	treated	with	AIs,	compared	to	TAM-treated	patients,	

in	a	large	population-based	cohort.	

Methods:	This	 is	an	observational	cohort	study	of	27.992	women	diagnosed	with	breast	

cancer	and	treated	with	TAM	or	AIs.	Data	were	collected	from	primary	care	records	 in	a	

population	 database	 (SIDIAP)	 from	 January	 2006	 to	 December	 2015.	 Survival	 analyses	

included	Kaplan–Meier	estimation	and	Cox	proportional	hazards	models.	Confounding	was	

minimized	 using	 propensity	 score	 adjustment.	 Additionally,	 sensitivity	 analysis	 was	

conducted	 using	 Fine	 and	 Gray	 models	 to	 account	 for	 competing	 risk	 of	 death.	

Findings:	Data	were	available	for	9,537	patients	treated	with	TAM	and	18,455	treated	with	

AIs.	Adjusted	hazard	ratios	(HR)	for	AI	users,	compared	with	TAM,	were	0.89	[95%CI	0.71	to	

1.14]	for	TEE;	1.51	[95%CI	1.06	to	2.15]	for	CVE,	and	0.80	[95%CI	0.74	to	0.87]	for	mortality;	

sensitivity	analyses	using	competing	risk	analysis	showed	increased	CVE	risk	(HR	1.96	[95%CI	

1.37	 to	 2.81])	 and	 pulmonary	 embolism	 (HR	 2.13	 [95%CI	 1.16	 to	 3.91])	 in	 AI-treated	

patients.	

Interpretation:	 Despite	 a	 significant	 excess	 of	 cardiovascular	 disease	 in	 AI	 users,	 these	

patients	had	20%	lower	all-cause	mortality.	Our	results	were	obtained	from	data	collected	

as	 part	 of	 routine	 practice	 and	 are	 representative	 of	 real-world	 conditions.	Monitoring	

cardiovascular	 risk	 and	 related	 risk	 factors	 in	 AI	 patients	 is	 recommended.	

Funding:	 CIBERFES	 (Centro	 de	 Investigación	 Biomédica	 en	 Red	 de	 Fragilidad	 y	

Envejecimiento	Saludable),	Instituto	de	Salud	Carlos	III	(ISCIII),	and	FEDER	funds.	
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Evaluating	the	impact	of	the	Cayman	Island	turtle	farm:	characteristics	and	
consequences	of	an	ex-situ	conservation	strategy.	

	
A.	Barbanti,	C.	Martin,	J.	Blumental,	J.	Boyle,	A.	Broderick,	L.	Collyer,	G.	Ebanks-Petrie,	B.	

Godley,	W.	Mustin,	V.	Ordonez,	M.	Pascual,	C.	Carreras		

	

Universitat	de	Barcelona,	Departament	de	Genètica,	Microbiologia	i	Estadística.	

	

Ex-situ	management	 strategies	 have	 become	 an	 important	 tool	 in	 species	 conservation	

programmes.	Ex-situ	strategies	followed	by	a	reintroduction	of	individuals	in	their	natural	

habitat	may	be	the	solution	to	optimize	endangered	species	conservation.	However,	such	

conservation	actions	need	thorough	population	management	and	monitoring	to	minimize	

inbreeding	 depression	 and	 loss	 of	 genetic	 diversity	 and	 to	 evaluate	 the	 impact	 of	 the	

program	 in	wild	 populations.	 In	 1968	 the	Cayman	 Islands	 government	 started	 a	 captive	

breeding	program	to	repopulate	the	green	turtle	(Chelonia	mydas)	population	of	the	islands	

recently	declared	extinct.	 The	purpose	of	 the	present	 study	 is	 to	determine	 the	 current	

population	structure	of	captive	individuals	of	the	Cayman	Turtle	Farm	and	to	evaluate	the	

impact	of	 the	reintroduction	program	on	wild	populations	of	green	turtle.	Using	genetic	

markers	(microsatellites,	D-loop	and	STR	mtDNA)	we	could	identify	parental	relationships	

and	population	structuring	within	the	farm	and	between	wild	and	captive	individuals.	We	

found	17	haplotypes	in	our	sample	set,	of	which	15	belong	to	the	Caribbean	region	and	2	

belong	 to	 the	 South	 Atlantic	 and	 African	 region,	 matching	 the	 regions	 of	 origin	 of	 the	

founder	stock.	We	identified	a	decreasing	trend	of	haplotype	and	nucleotide	diversity	from	

the	oldest	generation	to	the	youngest.	Parental	and	sibships	assignation	identified	17	farm	

individuals	as	mothers	of	7wild	and	34	captive	individuals,	and	found	87%	of	wild	individuals	

to	be	related	with	the	farm	(as	either	offspring,	or	half-	or	full-siblings).	These	results	show	

the	 high	 degree	 of	 relationship	 between	 wild	 and	 farm	 population.	 This	 confirms	 the	

positive	 influence	 and	 impact	 of	 the	 farm	 on	 the	 present	 wild	 population	 and	 the	

effectiveness	 of	 the	 conservation	 strategy	 implemented.	 Genetic	 based	 analyses	 are	

advantageous	not	only	to	evaluate	the	outcome	of	the	reintroduction,	but	also	to	improve	

future	management	and	avoid	inbreeding	depression.		
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P1:	New	retinal	dystrophy	mouse	models	using	CRISPR/Cas9	to	edit	Nr2e3	and	Cerkl	
genes	

	
E.	B.	Domènech

1
,	MªJ.	López-Iniesta

1
,	R.	Gonzàlez-Duarte

1,2,3
,	G.	Marfany

1,2,3
	

	

1.	Departament	de	Genètica,	Microbiologia	i	Estadística,	Facultat	de	Biologia,	Universitat	

de	Barcelona,	Barcelona,	Spain	

2.	Institut	de	Biomedicina	(IBUB),	Universitat	de	Barcelona,	Barcelona,	Spain.	

3.	Centro	de	Investigación	Biomédica	en	Red	de	Enfermedades	Raras	(CIBERER),	Instituto	

de	Salud	Carlos	III,	Barcelona,	Spain.	

	

Retinal	neurodegeneration,	characterized	by	the	dysfunction	or	apoptosis	of	photoreceptor	

cells,	 is	 a	 major	 cause	 of	 genetic	 blindness.	 So	 far,	 mutations	 in	 over	 200	 genes	 are	

associated	to	inherited	monogenic	retinal	diseases	(prevalence	1:3000	worldwide),	but	we	

are	still	far	from	completely	understanding	their	ethiopathology.	Therefore,	animal	models	

are	an	essential	tool	to	complement	in	vitro	and	cell	culture	assays.	We	aimed	to	generate	

two	different	mouse	models	by	genome	editing	of	Cerkl	and	Nr2e3,	two	retinal	dystrophy	

genes	 in	 human,	 to	 dissect	 and	 characterize	 their	 precise	 role	 in	 photoreceptor	 cells.		

We	generated	two	different	mouse	models	by	causing	small	and	large	deletions	of	Nr2e3	

and	 Cerkl	 genes,	 using	 the	 CRISPR/Cas9	 system.	 For	 Nr2e3,	 which	 encodes	 a	 dual	

transcription	factor	involved	in	photoreceptor	fate,	several	modified	alleles	generated	by	

small/medium	deletions	are	under	study.	These	alleles	alter	the	coding	sequence	of	the	last	

exon	of	this	orphan	nuclear	receptor	gene,	thereby	affecting	the	dimerization	and	repressor	

domains	as	well	as	the	mRNA	and	protein	stability.	For	Cerkl,	we	have	deleted	the	full	locus,	

approximately	100	kb,	with	the	aim	to	investigate	the	phenotypic	effect	of	this	knockout	

mutant,	 particularly	 the	 effect	 of	 the	 lack	 of	 CERKL	 in	 oxidative	 stress	 response.	

We	are	currently	assessing	the	effect	of	these	gene	deletions	in	the	retinal	phenotype	of	

wildtype,	heterozygous	and	homozygous	littermates.	Retinal	morphology	and	functionality	

is	being	assessed	and	compared	to	other	knockout	and	knockdown	mouse	models.	 	
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P2:	Dismantling	of	the	FGF-signaling	pathway	in	Oikopleura	dioica,	a	retinoic	acid	
evolutionary	knockout	in	chordates	

	
P.	Bujosa,	A.	Ferrández-Roldán,	R.	Albalat	and	C.	Cañestro	

	

Departament	de	Genètica,	Microbiologia	i	Estadística,	and	Institut	de	Recerca	de	la	

Biodiversitat	(IRBio),	Universitat	de	Barcelona,	Barcelona	(Spain).	

	

The	Urochordate	Oikopleura	dioica	is	an	emergent	model	for	studies	in	the	field	of	Evolution	

and	Development	 -Evo-Devo-.	 Its	extreme	genome	compaction	accompanied	by	massive	

gene	 losses	 entail	 O.	 dioica	 as	 an	 “evolutionary	 knockout”	 for	 many	 genes,	 even	 for	

essential	genes	that	play	conserved	roles	in	all	chordates	such	those	involved	in	the	Retinoic	

Acid	(RA)	pathway.	Several	studies	have	demonstrated	the	antagonistic	roles	between	the	

FGF	 and	 RA	 pathway	 during	 embryo	 development,	 for	 instance	 to	 regulate	 anterior-

posterior	axial	patterning.	 In	this	study,	we	focus	on	how	the	FGF	signaling	pathway	has	

evolved	after	the	 loss	of	the	RA	pathway	 in	O.	dioica.	To	address	this	problem,	we	have	

identified	 nineteen	 characteristic	 genes	 of	 the	 three	 downstream	 signaling	 cascades	

activated	by	FGF	signaling.	Our	results	reveal	that	O.	dioica	FGF	pathway	has	suffered	an	

extensive	 dismantling	 by	 loosing	 six	 of	 the	 nineteen	 analyzed	 FGF	 components.	 The	

pathway	that	has	suffered	the	deepest	modification	is	the	Ras/MAPK.	Our	genomic	survey	

reveals	that	despite	the	many	gene	losses,	the	FGFR	family	has	been	expanded	up	to	three	

paralogs,	whose	structure	suggests	different	ligand	responses.	Expression	analysis	of	three	

FGFR	and	one	ERK	reveals	potential	roles	of	these	genes	during	development	of	O.	dioica.	

Finally,	we	have	demonstrated	that	the	FGFR	 inhibitor	 (SU5402)	 is	effective	 in	O.	dioica,	

providing	the	first	step	to	future	functional	analyses.	
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P3:	Microbial	Enzymes	for	Industrial	and	Environmental	Applications	
	

S.	V.	Valenzuela,	C.	Buruaga,	V.	Schink,	J.M.	Soder,	D.	Sánchez,	J.	Martínez,	P.	Diaz,	F.I.J.	

Pastor	

	

Universitat	de	Barcelona,	Departament	de	Genètica,	Microbiologia	i	Estadística.	

	

The	group	of	microbial	 enzymes	 for	 industrial	 application	works	on	 the	development	of	

enzymes	 that	 catalyze	 the	 hydrolysis,	 synthesis	 and/or	 biotransformation	 of	 natural	

polymers,	wastes,	 improvement	of	 textile	 fibers,	 food	 industry	and	development	of	new	

materials	based	on	lignocellulose.	

The	 research	 group	 is	 working	 on	 the	 biochemical	 characterization	 and	 genetic	

manipulation	 of	 lipases,	 cellulases,	 lytic	 polysaccharides	 monooxygenases	 (LPMOs)	 and	

expansins	 from	 the	 early	 stages	 of	 sampling,	 cloning	 and	 purification	 up	 to	 studies	 of	

structure-function	relationship	and	enzyme	engineering.	

Exploration	 of	 biodiversity	 to	 expand	 sources	 and	 number	 of	 new	 lipases,	 or	 the	

improvement	of	the	enzymes	by	protein-engineering	strategies	are	the	main	goals	of	our	

research.	
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P4:	Isolation	of	an	Efficient	Bacterial	Cellulose	Producer	
	

J.	Fernández,	A.	G.	Morena,	V.	Cabañas,	F.I.J.	Pastor,	J.	Martínez	

	

Universitat	de	Barcelona,	Departament	de	Genètica,	Microbiologia	i	Estadística.	

	

Bacterial	 cellulose	 (BC)	 is	 produced	 by	 some	 microorganisms.	 When	 growing	 in	 liquid	

medium	 and	 static	 conditions	 a	 pellicle	 of	 BC	 is	 formed	 on	 the	 interface	 liquid/air.	 CB	

displays	 exceptional	 physicochemical	 properties:	 high	 crystallinity,	 high	 tensile	 strength,	

high	hydrophilicity,	and	biocompatibility.	

These	 unique	 properties	 enable	 many	 successful	 applications	 and	 make	 BC	 a	

multifunctional	biomaterial.	An	issue	that	restrains	commercial	production	and	extended	

application	of	BC	is	the	low	yield	of	the	producing	strains.	Strains	with	higher	yields	would	

reduce	costs	in	mass	production.	

The	 aim	of	 this	 study	was	 to	 isolate	 new	 strains	with	 a	 high	 yield	 of	 bacterial	 cellulose	

production	and	to	characterize	the	obtained	cellulose.	
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1.	Departament	de	Genètica,	Microbiologia	i	Estadística,	Facultat	de	Biologia,	Universitat	de	

Barcelona,	 Barcelona,	 Catalonia,	 Spain	 2.	 Centro	 de	 Investigación	 Biomédica	 en	 Red	 de	
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Background:	Drug	dependence	is	a	complex	neuropsychiatric	disorder	that	results	from	the	

interaction	of	genetic	and	environmental	factors.	MicroRNAs	(miRNAs)	are	very	abundant	

in	the	central	nervous	system	and	seem	to	play	key	roles	in	the	drug-induced	plasticity	of	

the	brain	 that	 likely	drives	 the	emergence	of	addiction.	Some	studies	 suggest	 that	SNPs	

located	in	both	miRNAs	and	miRNA	target	sites	may	alter	the	miRNA-mediated	regulation	

of	gene	expression	that	underlies	disease	and	non-pathological	phenotypes.	Here	we	aimed	

at	exploring	the	role	of	miRNAs	in	drug	addiction	by	performing	a	two	stage	case-control	

association	study.	

Methods:	We	genotyped	SNPs	located	in	regions	of	miRNA	binding	in	a	Spanish	sample	of	

735	

cases	and	739	controls	and	replicated	the	results	 in	an	independent	follow-up	sample	of	

663	 cases	 and	 667	 controls.	 The	 possible	 functional	 impact	 of	 associated	 SNPs	 on	 the	

binding	of	different	miRNAs	was	performed	with	a	 luciferase	 reporter	assay.	 Finally,	we	

evaluated	 alterations	 of	 gene	 expression	 under	 cocaine	 in	 a	 gene	 harboring	 associated	

variants	using	different	in	vivo	and	in	vitro	models.	

Results:	We	identified	an	association	between	rs1047383	in	the	3�UTR	of	the	PLCB1	gene	

and	drug	dependence,	particularly	with	cocaine	addiction,	 that	was	 replicated.	Then	we	

tested	the	effect	of	this	SNP	and	rs1047381-rs708910	(in	LD	with	it)	on	the	binding	of	10	

miRNAs.	 Hsa-miR-582	 was	 found	 to	 downregulate	 gene	 expression,	 without	 showing	
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differences	between	the	two	alleles	at	rs708910.	Finally,	we	explored	the	possibility	that	

PLCB1	expression	is	altered	by	cocaine.	We	observed	a	significant	upregulation	of	PLCB1	in	

the	nucleus	accumbens	of	cocaine	abusers	and	in	human	dopaminergic-like	neurons	after	

cocaine	treatment.	In	order	to	confirm	the	contribution	of	PLCB1	to	cocaine	dependence	

we	are	currently	assessing	cocaine-seeking	behavior	in	heterozygous	Plcb1	knockout	mice.	

Discussion:	To	our	knowledge,	this	is	the	first	study	assessing	the	effect	of	SNPs	in	miRNA	

binding	sites	in	drug	dependence,	and	we	provide	additional	evidence	for	the	participation	

of	the	PLCB1	gene	in	the	vulnerability	to	susceptibility	to	drug	dependence.	
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Heavy	metal	exposure	alters	embryo	development	of	different	animal	species	by	affecting	

important	 physiological	 process	 such	 as	 meiosis	 progression,	 oocyte	 maturation,	

morphogenesis	and	hatching.	Human	activities	are	increasing	the	levels	of	heavy	metals	in	

aquatic	environments	thereby	affecting	marine	ecosystems.	Our	objective	is	to	study	the	

effect	of	heavy	metals	during	the	embryo	development	of	the	chordate	Oikopleura	dioica	

(urochordate	subphylum,	larvacean	class)	because	the	ecological	key	role	of	larvaceans	as	

the	second	most	abundant	group	of	animals	among	the	mesoplancton	in	marine	trophic	

networks.	 Preliminary	 results	 indicate	 that	 heavy	 metals	 affect	 O.	 dioica	 development	

causing	embryo	malformations	and	development	arrest.	In	order	to	understand	the	genetic	

mechanisms	behind	 the	 response	of	O.	dioica	 to	metal	 exposure,	we	have	 searched	 for	

metallothionein	 genes	 (MTs)	 in	 this	 urochordate	 species.	Metallothionein	 genes	 encode	

cysteine-rich,	 low	molecular	weight	proteins	that	bind	and	protect	against	heavy	metals.	

Our	genomic	survey	have	identified	two	MT	genes,	one	of	them	being	the	longest	MT	so	far	

described,	that	might	responsible	for	detoxification	against	heavy	metals	in	polluted	waters.	
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Drosophila	imaginal	discs	are	a	well	established	model	system	to	study	regeneration,	both	

after	 physical	 damage	 or	 cell-death	 induction.	 Although	 little	 is	 known	 about	 the	 early	

signals	driving	the	regenerative	process,	the	activation	of	the	Jun	N-terminal	kinase	(JNK)	

pathway	is	likely	to	play	a	decisive	role.	Studies	on	the	gene	expression	profiles	of	imaginal	

discs	at	different	time	points	after	cell	death	reveal	several	genes	showing	an	expression	

burst	right	after	damage	and	returning	to	normal	levels	early	in	the	process.	We	focus	on	

two	of	these	genes,	the	transcription	factor	Cabut	(cbt	or	dTIEG	or	TGF-b	inducible	early	

gene)	and	the	Drosophila	Growth	arrest	and	DNA	damage-inducible	gene	45	(D-GADD45).	

Cabut	 is	 a	 crucial	 downstream	mediator	 of	 the	 JNK	 signalling	 required	 during	wing	 disc	

regeneration.	D-GADD45	is	a	stress	sensor	involved	in	DNA	repair,	apoptosis	and	cell	cycle	

control.	 Downregulation	 of	 D-GADD45	 after	 cell	 death	 blocks	 the	 activation	 of	 the	 JNK	

pathway	and	severely	compromises	the	regeneration	process.	Our	results	confirm	Cabut	

and	D-	GADD45	as	putative	modulators	of	the	JNK	pathway	during	regeneration.	 	



PhD	DAY	GenMicEst	2018	

	 45	

P8:	Genetic	heterogeneity	in	Opitz	C	síndrome	
	

L.	Castilla-Vallmanya
1
,	R.	Urreizti

1
,	H.	Franco-Valls

1
,	G.	Cunill

1
,	A.	Cueto-González

2
,	E.	

Tizzano
2
,	J.M.	Opitz

3
,	G.	Neri

4
,	D.	Grinberg

1
,	S.	Balcells

1
	

	

1.	Department	of	Genetics	Microbiology	and	Statistics,	Faculty	of	Biology,	Universitat	de	

Barcelona,	CIBERER,	IBUB,	IRSJD,	Barcelona,	Spain		

2.	Department	of	Clinical	and	Molecular	Genetics	and	Rare	Diseases	Unit,	Hospital	Vall	

d'Hebron,	Barcelona,	Spain	

3.	Pediatrics,	University	of	Utah	School	of	Medicine,	Salt	Lake	City,	UT,	United	States	

4.	Istituto	di	Medicina	Genomica,	Università	Cattolica	Sacro	Cuore,	Policlinico	A.	Gemelli,	

Roma,	Italy	

	

Introduction:	Opitz	C	syndrome	(OTCS,	MIM	#211750)	is	an	extremely	rare	genetic	disorder	

characterized	 by	multiple	malformations	 (e.g.	 trigonocephaly,	 congenital	 heart	 defects),	

contractures,	 variable	 intellectual	 and	 psychomotor	 delay	 and	 a	 high	 mortality	 rate.	

Different	patterns	of	inheritance	and	genetic	heterogeneity	have	been	suggested.	Material	

and	Methods:	We	studied	a	cohort	of	13	patients	(10	unrelated	pedigrees)	with	clear	or	

tentative	diagnosis	of	OTCS.	Patients	and	parents	were	analysed	by	means	of	whole	exome	

sequencing	 (WES).	 Results:	 We	 identified	 the	 disease-causing	 mutation	 in	 8	 of	 the	 10	

families	in	8	different	genes	sharing	demonstrated	roles	in	development	and	cancer.	Three	

of	them	are	still	 in	the	final	validation	stage.	All	 these	genes	were	associated	with	other	

diseases	with	phenotypic	similarities	to	OTCS.	For	example,	PIGT	compound	heterozygous	

mutations	were	found	in	one	of	our	OTCS	patients,	similar	to	what	has	been	described	in	

three	unrelated	families	by	others.	Interestingly,	all	four	cases	identified	so	far	have	at	least	

one	missense	variant	 that	 leads	to	a	partial	 loss	of	 function,	suggesting	that	a	minimum	

amount	 of	 the	 PIGT	 gene	 product	may	 be	 essential	 for	 life.	 Conclusions:	WES	 is	 a	 very	

powerful	approach	to	identify	OTCS	related	mutations,	since	it	was	successful	in	80%	of	our	

cases.	Genematcher	has	been	a	very	useful	 tool	 to	 connect	with	other	 researchers	who	

identified	mutations	in	the	same	gene	in	other	patients,	a	necessary	way	to	solve	the	cause	

of	extremely	rare	diseases	in	the	context	of	a	high	genetic	heterogeneity.	Our	results	point	

to	OTCS	as	a	causally	heterogeneous	phenotype	instead	of	a	specific	entity.	
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Sanfilippo	syndrome	is	a	rare	lysosomal	storage	disorder	(LSD)	caused	by	mutations	in	genes	

that	encode	enzymes	involved	in	heparan	sulfate	(HS)	degradation.	The	accumulation	of	HS,	

due	to	mutations	in	these	genes,	causes	a	progressive	and	severe	neurodegeneration	in	the	

patients,	 leading	 to	 an	 early	 death.	 There	 is	 currently	 no	 cure	 for	 this	 disease.	

The	main	objective	of	this	project	 is	to	generate	cellular	models	for	Sanfilippo	syndrome	

subtype	 C	 using	 induced	 pluripotent	 stem	 cells	 (iPSC).	 For	 that	 purpose,	 we	 used	

CRISPR/Cas9	system	to	obtain	knock-out	(KO)	cells	for	the	HGSNAT	gene,	whose	mutations	

cause	Sanfilippo	C	syndrome.	Moreover,	we	optimized	a	protocol	to	differentiate	iPSC	into	

neurons,	the	most	affected	cell	type	in	this	syndrome.	

Combining	these	two	novel	technologies,	we	will	be	able	to	obtain	KO	and	WT	differentiated	

neurons	in	order	to	analyze	differences	between	these	isogenic	lines.	With	this	approach,	

the	genetic	background	 interference	 that	 is	 found	when	 comparing	WT	versus	patients’	

lines	 can	 be	 removed.	 We	 aim	 to	 compare	 levels	 of	 HS	 storage	 between	 lines	 by	

immunocytochemistry.	 Furthermore,	 branching	 and	 spines	 measurements	 will	 be	

performed	 in	GFP+	 isolated	 neurons.	 To	 refine	 the	 analysis,	 synapses	will	 be	 quantified	

using	specific	antibodies.	

To	confirm	that	the	phenotypes	observed	in	the	KO	neurons	are	only	caused	by	HGSNAT	

disruption,	 we	 will	 carry	 out	 a	 rescue	 experiment	 transfecting	 KO	 cells	 with	 a	 plasmid	

bearing	the	HGSNAT	WT	cDNA.	After	transfection,	we	will	perform	all	the	assays	in	order	to	

test	whether	the	WT	phenotype	has	been	restored	or	not.	

We	 are	 confident	 that	 once	 this	 cellular	 model	 is	 validated,	 it	 will	 be	 valuable	 to	 test	

potential	treatments	such	as	the	use	of	shRNAs	as	a	substrate	reduction	therapy.	
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A	characteristic	feature	of	vertebrates	and	cephalochordates	is	an	obvious	segmented	body	

plan	 made	 of	 repetitive	 muscular	 units	 that	 are	 developed	 by	 a	 complex	 process	 of	

somitogenesis.	In	urochordates,	however,	tail	muscle	consists	of	an	array	of	muscle	cells,	

but	no	obvious	structural	somites	are	observed.	The	evolutionary	origin	of	somitogenesis	

remains	unknown,	and	whether	the	formation	of	the	array	of	muscle	cells	of	urochordates	

shares	 some	of	 the	signalling	pathways	 that	underlie	 somitogenesis	 remains	unclear.	To	

address	this	issue,	our	group	investigates	the	mechanisms	of	development	of	the	tail	muscle	

in	 Oikopleura	 dioica,	 a	 larvacean	 urochordate	 species	 that	 does	 not	 suffer	 a	 drastic	

metamorphosis	 as	 ascidians	 and	 preserves	 its	 tail	 throughout	 their	 entire	 life.	We	have	

performed	an	exhaustive	in	silico	survey	to	identify	several	muscular	gene	markers	(e.g.	Act,	

TnnT	and	Myo),	many	of	which	have	suffered	extensive	gene	duplications	during	larvacean	

evolution.	Comprehensive	analyses	of	 their	expression	patterns	 revealed	an	unexpected	

anterior-posterior	molecular	regionalization	that	correlated	with	their	cell	 lineage	origin.	

We	 have	 characterized	 the	 expression	 patterns	 of	members	 of	 the	Wnt,	 Fgf	 and	Notch	

signalling	 pathways	 as	 well	 as	myogenic	 transcription	 factors	 such	 as	 Tbx	 and	 Hairy	 to	

understand	 muscle	 development	 and	 tail	 elongation	 in	 the	 absence	 of	 RA,	 a	 signaling	

pathway	that	has	been	lost	during	O.	dioica	evolution	due	to	the	high	propensity	of	this	

species	to	lose	genes.	 	



PhD	DAY	GenMicEst	2018	

	

	 	48	

P11:	Oikopleura	dioica	braveheart:	a	cardiogenic	loser,	but	not	a	heartless	chordate	
	

A.	Ferrández-Roldán,	A.	Almazán-Almazán,	R.	Albalat,	C.	Cañestro	

	

Departament	de	Genètica,	Microbiologia	i	Estadística,	and	Institut	de	Recerca	de	la	

Biodiversitat	(IRBio),	Universitat	de	Barcelona,	Barcelona	(Spain)	

Correspondence:	canestro@ub.edu	

	

Recent	increase	in	genomic	data	reveals	that	gene	losses	are	abundant	in	metazoans.	Little	

is	known,	however,	about	how	gene	loss	can	impact	the	evolution	of	the	mechanisms	of	

development.	As	a	case	study,	we	investigate	how	gene	losses	affected	the	cardiogenetic	

toolkit	in	the	chordate	Oikopleura	dioica.	After	the	first	description	of	the	heart	in	1903	by	

Saliensky,	our	work	provides	the	first	modern	atlas	of	its	development	and	describes	the	

cell	 lineage	fate	map	of	all	cardiac	progenitors	up	to	tailbud	stage.	Our	data	reveals	that	

cardiac	precursor	cells	derive	from	the	most	anterior	muscular	cells	and	migrate	from	the	

tail	into	the	trunk,	very	similar	as	in	ascidians.	In	O.	dioica,	however,	precursor	cells	finally	

migrate	and	fuse	to	form	the	heart	primordium	in	the	left	side	of	the	animal,	rather	than	in	

the	 midline	 as	 in	 ascidians.	 Our	 exhaustive	 in	 silico	 survey	 for	 all	 cardiogenic	 factors	

conserved	in	other	chordates	reveals	important	differences	in	O.	dioica	regarding	its	early	

signaling	 pathways	 as	 well	 as	 cardiac	 transcription	 factors	 involved	 in	 migration,	

differentiation	 and	 cardiogenesis.	 Thus,	 our	work	 reveals	 that	 despite	 the	highly	 similar	

process	 of	 early	 heart	 development	 between	 O.	 dioica	 and	 ascidians,	 the	 former	 is	 a	

braveheart	 by	 pushing	 its	 developmental	 mechanisms	 to	 their	 functional	 limits,	

deconstructing	 its	 cardiac	 genetic	 toolkit	 with	 several	 gene	 losses,	 absence	 of	 cardiac	

expression	and	lack	of	action	of	developmental	signaling	pathways	that	are	fundamental	to	

make	a	heart	in	other	chordates.	
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Among	the	numerous	classes	of	RNAs,	long	non	coding	RNAs	(lncRNAs)	are	similar	in	terms	

of	expression	and	gene	structure	to	the	mRNAs	but	lack	the	potential	to	encode	proteins.	

Over	the	last	years,	lncRNAs	have	been	proven	to	play	important	roles	in	gene	regulation,	

and	have	shown	to	be	involved	in	many	key	developmental	processes.	However,	the	low	

sequence	 conservation	 of	 lncRNAs	 has	 hindered	 the	 identification	 of	 deep	 orthologues	

among	 distantly	 related	 species,	 hence	 the	 evolutionary	 dynamics	 of	 lncRNAs	 has	 been	

scarcely	studied,	and	few	data	are	known	at	evolutionary	key-nodes	of	animal	evolution.	

We	aim	 to	 identify	 the	 lncRNA	 complement	 in	 the	 cephalocordate	 amphioxus,	 the	best	

proxy	to	the	key	evolutionary	node	of	the	origin	of	chordates	and	vertebrates.	For	this,	we	

used	strand	specific	RNA-seq	data	from	several	adult	tissues	and	developmental	stages	of	

Branchiostoma	lanceolatum.	We	used	first	the	CPAT	software	in	order	to	assess	the	coding	

potential	of	each	canonical	transcript,	then	a	selection	of	probably	non	coding,	multiexonic	

gene	structures	 (at	 least	2	exons)	and	a	minimum	length	of	300	nucleotides.	Transcripts	

were	blasted	using	blastx	against	the	non	redundant	protein	database,	and	the	ones	that	

did	not	had	a	significant	hit	were	filtered	again	with	hmmer	searches	to	eliminate	the	ones	

with	similarity	to	conserved	protein	domains	upon	6-frame	translation.	This	yielded	around	

1700	transcripts	that	were	classified	according	to	their	relative	position	among	coding	genes	

into	intergenic,	antisense,	intragenic	or	overlapping.	Using	the	intergenic	portion	(lincRNAs)	

we	have	developed	the	scripts	for	finding	conserved	microsynteny	between	Branchiostoma	

lanceolatum,	 Homo	 sapiens,	 Danio	 rerio,	 and	 Strongylocentrotus	 purpuratus,	 and	more	

organisms	will	follow	soon.	This	approach	pointed	at	some	candidates	that	are	being	tested	

right	 now.	 Some	 of	 the	 current	 and	 future	 work	 includes	 In	 Situ	 Hybridization	 and,	 if	

possible,	knock-outs	with	CRISPR.	
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In	marine	biology,	the	classic	point	of	view	presented	the	sea	as	an	open	space	allowing	a	

rather	homogenous	dispersion	of	species.	However,	scientists	accumulated	evidences	that	

some	oceanic	discontinuities	could	affect	marine	species	distribution.	In	this	research,	we	

have	analyzed	the	spatial	and	temporal	genetic	differentiation	of	the	portunid	marine	crab	

Liocarcinus	 depurator	 using	 a	 527	 pb	 fragment	 of	 the	 Cytochrome	 Oxidase	 I	 (COI)	

mitochondrial	gene.	The	main	aim	was	to	collect	samples	across	 the	three	permanent	o	

semi-permanent	oceanic	barriers	 found	along	 the	Atlantic-Mediterranean	 transition	and	

western	 Mediterranean	 area:	 Gibraltar	 Strait,	 Almeria-Oran	 Front	 and	 Ibiza	 Channel.	

Collections	were	carried	out	in	2016	and	compared	with	previous	analyses.	The	populations	

sampled	were	Cadiz,	West	Alboran,	East	Alboran,	Alicante,	Valencia	and	Ebro	Delta.	The	

most	genetic	diverse	collections	were	Cadiz	and	West	Alboran,	which	may	be	explained	by	

the	contribution	from	other	Atlantic	populations.	As	in	previous	studies,	two	haplogroups	

were	found	being	the	first	one	(ATL)	more	abundant	in	Atlantic	samples	and	Mediterranean	

areas	with	strong	Atlantic	influence,	whereas	the	second	one	(MED)	was	mainly	observed	

in	 the	 remaining	Mediterranean	 populations.	 The	most	 outstanding	 result	 for	 the	 2016	

analysis	was	that	the	main	oceanographic	barrier	separating	Atlantic	from	Mediterranean	

populations	 of	 L.	 depurator	 was	 located	 between	 West	 and	 East	 Alboran.	 More	 years	

deserve	to	be	studied	to	assess	whether	this	discontinuity	is	stable	over	time,	and	we	are	

working	in	this	direction.		
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High	 turbidity	 in	 source	water	 is	 a	 problem	 for	 purification	 and	 disinfection	 of	 drinking	

water,	 leading	 to	 higher	 costs	 and	 often	 temporary	 turning	 off	 of	 treatment	 plants.	

Therefore,	 reliable	 turbidity	 forecasting	 can	 improve	 water	 management	 efficiency.	

Furthermore,	relating	precipitation	patterns	to	streams	turbidity	may	allow	to	use	projected	

trends	for	precipitation	to	predict	future	availability	of	water	sources.	The	purpose	of	this	

study	is	to	establish	a	turbidity	forecasting	methodology	for	water	streams	using	recorded	

precipitation	as	a	predictor.	Linear	models	are	used	to	obtain	forecasting	values	and	local	

regression	 is	 performed	 on	 residuals	 to	 get	 confidence	 intervals.	 Data	 from	 a	 North	

American	river	is	used	to	showcase	the	methodology.		
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Osteoporosis	is	a	common	disease	characterized	by	decreased	bone	mineral	density	(BMD)	

and	 an	 increased	 fracture	 risk.	 It	 is	 determined	 by	 environmental	 and	 additive	 genetic	

susceptibility	 factors.	 In	 a	 meta-analysis	 by	 Estrada	 et	 al.	 (2012),	 56	 loci	 were	 found	

associated	with	BMD,	14	of	which	were	also	associated	with	osteoporotic	fracture.	Notably,	

the	list	was	enriched	for	genes	of	the	Wnt	pathway.	To	better	understand	the	role	of	Wnt	

pathway	genes	in	determining	osteoporosis,	we	aimed	at	exploring	the	allelic	architecture	

of	SOST,	WNT16	and	DKK1	with	an	emphasis	in	their	coding	regions.	We	resequenced	all	

the	 exons	 and	 intronic	 flanking	 regions	 in	 two	 extreme	 BMD	 groups	 from	 the	 BARCOS	

cohort	of	Spanish	postmenopausal	women.	Selected	variants	were	then	genotyped	in	the	

full	 cohort	 and	 tested	 for	 association	 to	 BMD.	 Initially,	 17,	 3	 and	 13	 single	 nucleotide	

variants	 were	 identified	 in	 WNT16,	 SOST	 and	 DKK1,	 respectively.	 Seven	 SNPs	 showing	

biased	 frequencies	 in	 the	 two	 extreme	 groups	 and	 6	 rare	 variants	 located	 in	 putative	

regulatory	elements	were	genotyped.	Significant	results	were	obtained	for	an	intronic	SNP	

(rs142005327)	 in	 WNT16	 and	 for	 all	 the	 missense	 variants	 in	 WNT16	 (rs2908004,	

p.G72R/p.G82R;	 rs2707466,	 p.T253I/p.T263I)	 and	 SOST	 (rs17882143,	 p.V10I).	 The	

associated	SNPs	are	in	linkage	disequilibrium	with	the	respective	GWAs	hits.	A	rare	variant	

(rs570754792,	 SOST)	 was	 found	 in	 3	 women	 whose	 BMD	 was	 below	 the	 mean	 of	 the	

BARCOS	cohort.	Our	results,	suggest	that	missense	variants	in	SOST	and	WNT16	are	most	

likely	to	influence	BMD.		 	



PhD	DAY	GenMicEst	2018	

	 53	

P16:	Irrigation	water	as	a	source	of	viral	contamination	in	vegetables	
	

S.	Martínez-Puchol
1
,	X.	Fernández-Cassi

1
,	M.	Rusiñol

1
,	N.	Timoneda

1,2
,	JF.	Abril

2
,	S.	Bofill-

Mas
1
,	R.	Girones

1
.	

	

1.	Laboratory	of	Virus	Contaminants	of	Water	and	Food;	Department	of	Genetics,	

Microbiology	and	Statistics,	University	of	Barcelona;	Barcelona,	Spain.	

2.	Computational	Genomics	Lab,	Department	of	Genetics,	Microbiology	and	Statistics,	

University	of	Barcelona;	and	Institute	of	Biomedicine	(IBUB),	University	of	Barcelona;	

Barcelona,	Spain.	

	

Foodborne	 illnesses	 suppose	 an	 important	 public	 health	 problem.	Among	 all	 foodborne	

etiological	 agents,	Noroviruses	 (NoV)	 are	 the	 cause	 of	more	 than	 100	million	 infections	

worldwide.	Raw-eaten	vegetables	are	susceptible	to	cause	food-related	diseases	and	the	

microbiological	 quality	of	 irrigation	water	 is	 of	 importance	when	 considering	 the	 risk	of	

contamination.	 The	 aim	of	 this	 study	was	 to	 evaluate	 viral	 presence	 in	 irrigation	water,	

vegetables,	food	handlers	and	surfaces	from	a	ready-to-eat	vegetables	(RTE)	plant	as	well	

as	in	lab-grown	parsley	irrigated	with	river	water.	

Viral	 particles	 were	 concentrated	 from	 43	 RTE	 vegetables	 and	 35	 surface	 samples	 by	

applying	CEN	protocols.	Viruses	present	in	32	food	handlers’	samples	and	in	12	lab-grown	

parsley	samples	were	concentrated	by	ultracentrifugation.	58	water	samples	used	for	the	

irrigation	 of	 RTE	 vegetables,	 and	 2	 river	 water	 samples	 used	 to	 irrigate	 parsleys	 were	

concentrated	by	a	Skimmed	Milk	Flocculation	based	protocol.	Human	faecal	contamination	

in	 all	 cases	 was	 assessed	 by	 quantification	 of	 Human	 Adenoviruses	 (HAdV)	 and	 NoV	

Genogroup	 I	 (GGI)	 and	 II	 (GGII)	 by	 (RT)-qPCR.	 Metagenomic	 assays	 from	 parsley	 were	

performed	using	an	Ilumina	Miseq	platform.	

All	RTE	vegetables,	surfaces	and	handlers’	samples	tested	negative	for	all	the	viruses.	All	

RTE	vegetables’	 irrigation	water	 samples	were	negative	 for	NoV	GGI	and	GGII	while	 the	

13.79%	were	positive	for	HAdV,	as	well	as	the.	The	irrigated	parsley	and	the	two	river	water	

samples	were	also	positive	 for	HAdV.	Regarding	metagenomics,	 several	 viral	pathogenic	

families	were	detected.	

The	risk	of	contamination	during	vegetable	production	strongly	depends	on	the	irrigation	

water	source.	The	presence	of	viruses	 in	water	used	for	 irrigation	of	vegetables	that	are	

consumed	 raw	 should	 be	 monitored	 in	 order	 to	 avoid	 foodborne	 viral	 diseases.	

Metagenomic	viral	 study	show	a	high	diversity	of	viral	 sequences	 in	parsley	 surface	and	

water	 suggesting	 that	 other	 less	 studied	 viral	 pathogens	 may	 be	 transmitted	 through	

improperly	irrigated	food.	
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A	signaling	center	is	a	region	that	instructs	the	fate	of	the	surrounding	cells,	and	thus	directs	

a	 patterned	 growth.	 The	 activity	 of	 signaling	 centers	 relies	 in	 the	 secretion	 of	 signaling	

molecules,	or	morphogens,	which	are	received	and	 interpreted	by	the	surrounding	cells.	

Signaling	 centers	 are	well	 studied	 in	 embryonic	models.	 However,	 their	 requirement	 in	

adult	 tissues	 during	 their	 normal	 homeostasis	 or	 in	 regenerative	 processes	 is	 poorly	

understood.	In	planarians,	flatworms	that	are	able	to	regenerate	any	missing	body	part,	it	

is	assumed	that	the	anterior	and	the	posterior	tips	behave	as	signaling	centers.	 It	 is	also	

known	 that	 the	 secreted	 molecules	 Wnt1	 and	 Notum	 provide	 posterior	 and	 anterior	

specificity	to	each	center,	respectively.	Thus,	inhibition	of	wnt1	generates	heads	in	posterior	

and	inhibition	of	notum	generates	tails	in	anterior.	However,	the	molecular	networks	and	

the	cellular	interactions	that	enable	the	formation	of	the	proper	signaling	centers	during	

the	regenerative	process	remain	unknown.	To	board	this	question	we	are	performing	ATAC-

seq	analysis	of	anterior	and	posterior	regenerating	blastemas	of	wild-type,	wnt1	RNAi	and	

notum	 RNAi	 animals	 to	 identify	 Cis-regulatory	 (CREs)	 specific	 of	 anterior	 and	 posterior	

regeneration.	The	transcription	factors	related	to	the	CREs	found	as	well	as	the	target	genes	

regulated	by	them	will	be	also	identified	and	functionally	analyzed.	Preliminary	results	show	

the	existence	of	 several	 specific	CREs	of	anterior	and	posterior	blastemas.	Furthermore,	

with	the	aim	to	understand	the	cellular	behavior	that	underlies	the	establishment	of	the	

posterior	 signaling	 center,	we	are	performing	a	 single	 cell	 sequencing	 (SCS)	of	posterior	

blastemas.	Current	results	show	the	existence	of	11	different	cell	populations	which	analysis	

is	in	process.	 	
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The	oil	drilling	process	generates	large	volumes	of	waste	with	inadequate	treatments.	Here,	

oil	 drilling	 waste	 (ODW)	 microbial	 communities	 demonstrate	 different	 hydrocarbon	

degradative	 abilities	 when	 exposed	 to	 distinct	 nutrient	 enrichments	 as	 revealed	 by	

comparative	 metagenomics.	 The	 ODW	 was	 enriched	 in	 Luria	 Broth	 (LBE)	 and	 Potato	

Dextrose	 (PDE)	 media	 to	 examine	 the	 structure	 and	 functional	 variations	 of	 microbial	

community.	 Two	metagenomes	were	 sequenced	 on	 Ion	 Torrent	 platform	 and	 analyzed	

using	MG-RAST.	The	STAMP	software	was	used	to	analyze	statistically	significant	differences	

amongst	 different	 attributes	 of	 metagenomes.	 The	 microbial	 community	 diversity	

presented	 in	 the	 different	 enrichments	 was	 distinct	 and	 heterogeneous.	 The	metabolic	

pathways	 and	 enzymes	 were	 mainly	 related	 to	 the	 aerobic	 hydrocarbons	 degradation.	

Moreover,	 our	 results	 showed	 efficient	 biodegradation	 after	 15	 days	 of	 treatment	 for	

aliphatic	hydrocarbons	(C8-C33)	and	polycyclic	aromatic	hydrocarbons	(PAHs),	with	a	total	

of	about	50.5%	and	46.4%	for	LBE	and	44.6%	and	37.9%	for	PDE,	respectively.	The	results	

obtained	 support	 the	 idea	 that	 the	 enzymatic	 apparatus	 have	 the	 potential	 to	 degrade	

petroleum	compounds.		 	
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Bacterial	 nucleoid-associated	 proteins	 play	 a	 dual	 role.	 They	 contribute	 to	 nucleoid	

structure	and,	in	addition,	modulate	gene	expression.	The	H-NS	protein	is	widespread	in	γ-

Proteobacteria	and	has	been	best	studied	in	E.	coli	and	related	genera.	The	E.	coli	hns	gene	

encodes	a	137-amino-acid	protein	with	a	molecular	mass	of	15.4	kDa.	H-NS	binds	to	DNA	in	

a	 non-sequence-specific	 manner,	 but	 with	 a	 preference	 for	 intrinsically	 curved	 AT-rich	

regions.	Genome-wide	ChIP-seq	and	microarray	studies	have	identified	the	set	of	genes	that	

are	modulated	by	H-NS.	They	are	mainly	located	in	HGT	DNA,	but	core	genome	genes	are	

also	modulated	by	H-NS.	HGT	genes	that	are	modulated	by	H-NS	are	also	comodulated	by	

the	 Hha	 protein.	 A	 general	 rule	 in	 several	 enterobacterial	 isolates	 as,	 for	 instance,	

Salmonella	and	E.	coli	strains,	is	the	presence	of	a	paralogue	of	the	hns	gene	(the	stpA	gene)	

in	their	genomes.	In	addition,	orthologues	of	hns	are	also	encoded	in	several	conjugative	

plasmids.	The	role	of	the	StpA	protein	in	E.	coli	has	not	yet	been	well	characterized.	The	

StpA	protein	is	overexpressed	in	hns	mutants	and,	 in	this	background,	overexpression	of	

the	 paralogue	 appears	 to	 attenuate	 the	 phenotype	 of	 the	 hns	mutant.	Otherwise,	 stpA	

deletion	has	only	minor	effects	on	E.	coli	phenotype.	

	A	recent	genomic	analysis	performed	by	our	group	has	shown	that,	unlike	many	other	E.	

coli	strains,	the	chromosome	of	the	strain	042	encodes	a	new	paralogue	of	the	hns	gene,	

hns2.	We	present	in	this	communication	information	about	the	biological	role	of	this	new	

member	of	the	H-NS	family	of	proteins.	

We	found	that	H-NS2	expression	is	significantly	lower	than	that	of	H-NS.	H-NS2	modulates	

a	 subset	of	 the	H-NS	modulated	genes,	mainly	HGT	genes.	The	obtained	data	 suggest	a	

specialized	role	for	H-NS2	modulating	HGT	DNA.	The	observed	low	expression	levels	of	H-

NS2	together	with	the	likely	enhanced	sensitivity	to	proteolysis	suggest	that	enterobacterial	

strains	 expressing	 this	 regulator	 may	 specifically	 derepress	 HGT	 genes	 under	 stress	

conditions	without	altering	other	H-NS	specific	functions	such	as	chromosome	architecture	

or	modulation	of	core	genes.		
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The	use	of	somatic	coliphages	as	indicators	of	fecal	and	viral	pollution	in	water	and	food	has	

great	 potential	 due	 to	 the	 reliability,	 reproducibility,	 speed	 and	 cost	 effectiveness	 of	

methods	for	their	detection.	 Indeed,	several	countries	already	use	this	approach	in	their	

water	 management	 policies.	 Although	 standardized	 protocols	 for	 somatic	 coliphage	

detection	 are	 available,	 user-friendly	 commercial	 kits	 would	 facilitate	 their	 routine	

implementation	in	laboratories.	The	new	method	presented	here	allows	detection	of	up	to	

1	somatic	coliphage	in	under	3.5	h,	well	within	one	working	day.	The	method	is	based	on	a	

modified	Escherichia	coli	strain	with	knocked-out	uidB	and	uidC	genes,	which	encode	the	

transport	 of	 glucuronic	 acid	 inside	 cells,	 and	 overexpressing	 uidA,	 which	 encodes	 the	

enzyme	b-glucuronidase.	The	enzyme	accumulated	in	the	bacterial	cells	only	has	contact	

with	 its	 substrate	after	 cell	 lysis,	 such	as	 that	caused	by	phages,	 since	 the	strain	cannot	

internalize	the	substrate.	When	the	enzyme	is	released	into	the	medium,	which	contains	a	

chromogen	analogous	to	glucuronic	acid,	it	produces	a	change	of	color	from	yellow	to	dark	

blue.	This	microbiological	method	for	the	determination	of	fecal	pollution	via	the	detection	

of	 culturable	 microorganisms	 can	 be	 applied	 to	 diverse	 sample	 types	 and	 volumes	 for	

qualitative	(presence/absence)	and	quantitative	analysis	and	is	the	fastest	reported	to	date.	
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Drosophila	wing	imaginal	discs	are	able	to	regenerate	following	different	types	of	 injury,	

which	 leads	to	the	reconstruction	of	normal	adult	wings.	Recent	studies	pointed	out	the	

importance	 of	 oxidative	 stress	 in	 driving	 the	 cellular	 response	 for	 wound	 repair	 and	

regeneration.	Upon	apoptotic	stimuli	or	physical	injuries,	a	burst	of	reactive	oxygen	species	

(ROS)	 is	generated	 in	 the	wing	disc	epithelium.	This	 results	 in	 the	activation	of	different	

signalling	pathways	(as	JNK	and	p38)	that	are	required	for	regeneration.	A	key	issue	is	to	

unveil	 how	 reactive	 oxygen	 species	 (H2O2	 in	 particular)	 spread	 from	 cells	 that	 are	

committed	to	die	to	the	surrounding	ones,	however	the	mechanism	of	ROS	propagation	is	

poorly	understood.	In	this	study,	we	focus	on	two	different	Drosophila	aquaporins:	AQP	and	

Drip	as	putative	mechanisms	of	oxidative	stress	propagation.	Our	results	indicate	that,	in	

stressing	 conditions,	AQP	 is	 a	 key	element	of	 cell-to-cell	 communication	 facilitating	ROS	

diffusion	 across	 membranes,	 thus	 allowing	 the	 onset	 of	 the	 regenerative	 stimulus.	

Interestingly,	while	AQP	 loss	of	 function	 impairs	 the	 regenerative	process,	no	significant	

defects	were	observed	with	Drip,	suggesting	that	the	function	in	regeneration	is	not	shared	

among	all	aquaporins.	 	
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Regeneration	capability	varies	greatly	not	only	between	species	but	also	between	tissues	

and	organs	or	developmental	stages	of	the	same	species.	The	mechanisms	behind	these	

different	 regenerative	 capabilities	 are	 ultimately	 determined	 by	 a	 complex	 interplay	 of	

regulatory	 elements	 functioning	 at	 the	 level	 of	 chromatin.	Resetting	of	 gene	expression	

patterns	 during	 injury	 responses	 is,	 thus,	 shaped	 by	 the	 coordinated	 action	 of	 genomic	

regions	 that	 integrate	 the	 activity	 of	 multiple	 sequence	 specific	 DNA	 binding	 proteins.	

Drosophila	 imaginal	 discs,	 which	 show	 a	 high	 regenerative	 capacity	 after	 genetically	

induced	 cell	 death,	 are	 a	 great	model	 to	 interrogate	 the	 chromatin	 function	 trough	 the	

regeneration	process.	Using	genome-	wide	approaches	(RNA-seq	and	ATAC-seq)	at	different	

tissue	recovery	time-points	we	have	identified	the	regulatory	elements	and	the	expression	

profile	dynamics	governing	the	process.	Our	findings	point	to	a	global	co-regulation	of	gene	

expression	and	provide	evidence	for	a	regeneration	program	driven	by	different	types	of	

Damage	 Responsive	 Regulatory	 Elements	 (DRRE).	 Among	 them,	 novel-DRRE	 are	 found	

acting	exclusively	in	the	damaged	tissue,	and	cooperating	with	DRRE	co-opted	from	other	

tissues	 and	 developmental	 stages.	 Altogether,	 our	 results	 decipher	 the	 regulome	 of	

regeneration	and	shed	light	to	the	existence	of	a	specific	toolkit	to	drive	the	regenerative	

capacity.	
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Glia-neuron	 interactions	are	 crucial	during	development	and	 the	 correct	 function	of	 the	

adult	nervous	system.	The	mammalian	CLCN2	chloride	channel	is	widely	expressed	in	the	

brain.	While	its	expression	in	oligodendrocytes	and	astrocytes	is	related	to	K+	buffering	in	

myelinated	processes,	its	physiological	role	in	other	glial	types	is	unknown.	We	turned	to	

the	Drosophila	 visual	 system	 as	 a	 convenient	 structure	 to	 address	 glial	 cell	 biology	 and	

glianeuron	 interactions.	We	have	detected	expression	of	the	CLCN2	Drosophila	homolog	

gene	ClC-a	in	cortex	glia	and	several	other	glial	types	in	the	developing	brain.	Mutations	in	

ClC-a	 result	 in	 brain	 compartimentalization	 defects	 due	 to	 cortex	 glia	 impaired	 ionic	

function.	 We	 focused	 on	 the	 ClC-a	 expressing	 glial	 barrier,	 which	 acts	 a	 landmark	 for	

photoreceptor	axon	guidance.	The	glia-photoreceptor	interaction	in	early	development	of	

the	 visual	 system	 is	 mediated	 by	 Slit/Robo	 signaling.	 Slit	 secretion	 from	 glial	 cells	 is	

necessary	 for	 the	 correct	 guidance	 of	 photoreceptors.	 Similar	 to	 optic	 lobe	 specific	 slit	

mutations,	ClC-a	mutant	animals	showed	defects	in	photoreceptor	axon	guidance.	Through	

detailed	developmental	analysis	we	have	characterized	the	formation	of	the	barrier,	 the	

glial	 types	 contributing	 to	 the	 barrier	 and	 their	 Slit	 expression	 in	wild	 type	 and	mutant	

animals.	Our	 findings	 indicate	 that	ClC-a	 is	 required	during	development	 for	 the	 correct	

assembly	of	the	glial	barrier	and	Slit	signaling.	We	propose	that,	in	addition	to	its	relevance	

in	 adult	 brain	 physiology,	 glial	 ionic	 homeostasis	 is	 an	 important	 aspect	 of	 brain	

development.	
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Kahoot!	
How	much	 have	 you	 learnt	 from	 the	 PhD	Day?	 Check	 it	 at	 the	 end	 of	 the	 day	with	
Kahoot!		

Kahoot!	is	a	game-based	classroom	response	system	and	educational	platform	that	will	

allow	all	PhD	Day	participants	compete	and	have	fun,	by	answering	a	quiz	related	to	all	
the	talks	of	the	event.	

You	 can	 easily	 join	 the	 PhD	 Day	 quiz	 by	 playing	 Kahoot!	 directly	 on	 the	 website	
(https://kahoot.it/)	or	downloading	the	app	in	your	App	Store.					

Let’s	see	how	fast	you	are.	There	is	a	price	for	the	winner!		

	

Science	Capsules	
In	order	 to	share	experiences	and	knowledge	related	to	science	techniques,	 troubles	

and	concerns	we	all	may	have,	the	PhD	Day	has	created	the	Science	Capsules.	These	
Capsules	will	consist	in	small	discussion	groups	at	the	end	of	the	congress	addressing	
several	main	topics	of	interest.	

During	the	day,	there	will	be	a	paper	list	in	the	Margalef	Hall	where	you	will	be	able	to	
note	down	those	topics	you	would	like	to	discuss	and	learn	about.	At	the	same	time,	
you	can	also	join	other	topics	already	listed.	

Those	 topics	 with	 more	 participants	 will	 be	 selected	 for	 discussion,	 splitting	
participants	into	small	groups	all	over	the	Aula	Magna	and	the	Margalef	Hall.	

The	 organizers	 will	 not	 be	moderating	 the	 different	 talks,	 as	 this	 part	 of	 the	 day	 is	
thought	to	be	a	good	opportunity	for	all	of	us	to	share,	teach	and	learn.		

	

Speed	Networking	
Do	you	want	 to	 know	better	 your	 colleagues	 from	 the	Department?	You	will	 have	1	

minute	to	talk	about	your	research	and	1	minute	to	hear	about	other’s	work,	rotating	

between	 different	 assistants.	 Take	 advantage	 of	 these	 2	 minutes	 to	 generate	
synergies.		

At	the	end	of	this	Speed	Networking	Session	we	will	have	a	Beer	Session,	join	us	if	you	
are	willing	to	know	more	about	each	other!	
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