Curriculum Vitae
Francisco Garcia Garcia

Resumen

Desde hace 11 afios estoy formando parte del equipo cientifico del Centro de Investigacion
Principe Felipe en Valencia (CIPF), donde nuestro objetivo es la investigacion basica en
biomedicina con orientacién traslacional, abarcando campos de interés como la medicina
computacional. Ademéas desde el inicio de 2018 estoy liderando la unidad de investigacion
en Bioinformatica y Bioestadistica (http://bioinfo.cipf.esfubb/), donde nuestra actividad
investigadora esta orientada al desarrollo de métodos y recursos computacionales que
permitan la resolucién de problemas clinicos y bioldgicos.

Mis principales intereses en investigacion se centran en el desarrollo de nuevas
metodologias de anlisis de datos 6micos y su integracion, en el marco de la Biologia de
Sistemas, incluyendo la siguientes lineas de investigacion:

e Métodos de enriquecimiento funcional en estudios de microARNs que permiten
la interpretacién funcional de diferentes abordajes transcriptomicos a nivel de gen,
microARN y su integracion.

e Métodos de metaanalisis funcional de estudios émicos que proporcionan
resultados de interés global en una serie de estudios protedmicos, metabolémicos o
transcriptémicos de una determinada enfermedad o un conjunto de ellas.

e Desarrollo de software que permita convertir los datos producidos por las nuevas
tecnologfas de alto rendimiento (NGS, la protedmica, la metabolomica) en
informacién biomédica (itil en el diagnéstico y prondstico.

e Disefio e implementacién de estas metodologias en los estudios biomédicos que
permitan la adecuada perspectiva de género, aportando calidad en la investigacion
y en las précticas profesionales para la salud.

Estoy muy interesado en la comunicacién cientifica y el desarrollo de metodologia docente
en la ensefianza de la Bioinformatica, Biologia Computacional y Bioestadistica, por ser
aspectos fundamentales en la comprension, integracion y desarrollo de estas areas dentro
de grupos cientificos multidisciplinares. Por ello participo frecuentemente como colaborador
docente en diversas actividades profesionales y universitarias.

Previamente a esta etapa bioinformatica, he estado trabajando durante 5 afios en diferentes
actividades profesionales biomédicas en el ambito de la Estadistica aplicada a la Salud
Publica y Epidemiologia, participando en proyectos de investigacion sobre la evaluacion del
impacto de riesgos ambientales en la morbilidad y mortalidad de la poblacion.



En estos enlaces se describe detalladamente mi trayectoria cientifica-técnica:

http://bioinfo.cipf.es/faarcia
http://bioinfo.cipf.es/ubb/

Formacion

Doctor en Biomedicina y Biotecnologia. Universidad de Valencia. 2016.

Master en Bioestadistica. Universidad de Valencia. 2012.

Licenciado en Técnicas y Ciencias Estadisticas. Universidad de Valencia. 2005.
Diplomatura de Estadistica. Universidad de Barcelona. 2001.

Experiencia profesional

STATISTICAL ADVISER RESEARCHER EXTERNAL TEACHER
Institut Marqués Centro de Investigaridn Principe Felipe Universitat de Valéncia

STATISTICIAN ASSOCIATE LECTURER ASSOCIATE LECTURER
Generalitat de Catalunya. D'epartament de Salut Universitat de Valéncia Universitat Politécnica de Valéncia

LECTURER ASSOUIATE LECTURER
Universitat de Barcelona Unijversitat Politécnica d4 Valencia
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Actuales actividades cientificas y profesionales:

e Jefe de la Unidad de Bioinformatica y Bioestadistica en el CIPF, desde febrero de
2018.

e Investigador en el CIPF desde septiembre 2007.

e Coordinador docente y profesor en el master de Bioinformatica de la Universidad de
Valencia, desde octubre de 2015.

® Miembro de la Comision de Coordinacion Académica del master en Bioinformatica
de la Universidad de Valencia, desde octubre de 2017.

e Colaborador docente en la Escuela Valenciana de Estudios de la Salud (EVES),
Generalitat Valenciana, desde febrero de 2005.



Anteriores actividades cientificas y profesionales:

e Profesor asociado en el departamento de Estadistica y Calidad de la Universidad
Politécnica de Valencia, durante los periodos: diciembre 2012 - marzo 2013 y
septiembre 2014 - octubre 2015.

e Profesor asociado en el departamento de Estadistica e Investigacion Operativa de la
Universidad de Valencia, en el periodo: octubre 2009 - enero 2012,

e Asesor estadistico en el Instituto Marquées de Barcelona, durante el periodo: julio
2007 - marzo 2010.

e Profesor asociado en el departamento de Bioestadistica de la Universitat de
Barcelona, en el periodo: octubre 2006 - septiembre 2007.

e Estadistico del Registro de Mortalidad de la Generalitat de Catalunya, durante el
periodo: noviembre 2005 - agosto 2007.

e Becario de investigacion en la Escuela Valenciana de Estudios para la Salud, en el
Hospital Universitario “La Fe” y en la Universidad Miguel Herndndez de Alicante,
durante el periodo: septiembre 2002 - noviembre 2005.

A continuacion describo mi trayectoria cientifica, detallando los principales logros
cientifico-técnicos obtenidos, los intereses y los objetivos cientifico-técnicos a medio/largo
plazo, organizados en los tres grupos indicados en la estructura de baremacién de
méritos de la convocatoria.
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MINISTERIO: MINISTERIO DE CIENCIA, INNOVACION Y UNIVERSIDADES

CENTRO GESTOR: TASA: DERECHOS DE EXAMEN | N° DE JUSTIFICANTE: 7000015846852
SECRETARIA GENERAL DE COORDINACION DE

POLITICA CIENTIFICA CODIGO: 001 -

ARO DE LA CONVOCATORIA I 2 | 0 | | 8

DATOS PERSONALES

1.NIF/NIE 2. Primer apemdo 3. Segundo apellido 4. Nombre

52704795L GARCIA GARCIA FRANCISCO

5. Fecha Nacim. 6. Sexo 7. Nacionalidad 8. Correo elsctrénico

Dia Mes Hombr ([ X N fgardos @ gmail.com
o|5|1|1]s|a Mujer ESPANOLA -

9. Teléfonos ds contacto 10. Domicilic, Calle o plaza y nimero 11.Cédigo postal
665149021 SANTA CRUZ, 6, 5 46003

12. Municipio 13. Provincia 14. Pais

VALENCIA VALENCIA ESPARA

CONVOCATORIA

15. Cuerpo, Escala, Grupo Profesional o Categorfa
CIENTIFICOS TITULARES DE OPIS

16. Especialidad, area o asignatura

2017 BIOLOGIA COMPUTACIONAL,

17. Forma de Acceso

L1

18. Ministerio/Organo/Entidad convocante

MINISTERIO DE CIENCIA, INNOVACION Y UNIVERSIDADES

19, Fecha BGE 20. Provincia examen

Dia , Mes , Ao
1peloy7j18

21. Grado Discapacidad

| 0

22. Reserva discapacidad

J

23 Encaso de discapacidad, adaptacion que se solicita

24, TITULOS ACADEMICOS OFICIALES

Exigido en la convocatoria:
DOCTOR

Otros titulos:

Consients verificacién de Sl

25. DATOS A CONSIGNAR SEGUN LAS BASES DE LA CONVOCATORIA

Datos A:

Datos B:

Datos C:
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| rte: .4 .
meore %049 16/09/2018 10:01:41
Tipo de pago: TARJETA DE CREDITO NRC:
7900015846852T3CAOFF17
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CAIXABANK
DATOS DE REGISTRO
Numero de registro: Fecha:
20180111658810 16/09/2018
Oficina: Hora:
REGISTRO ELECTRONICO 10:01:48
FORMULARIO DE SOLICITUD REGISTRADO
Documento: Hash:

7900015846852.html

af05¢f27ac41a0d23fa5558819fc74b4

DOCUMENTOS ADJUNTOS A LA SOLICITUD

Documento: Hagh:
doctor_fgg.pdf bc54418331ec44e6bf3dd2ced0aaldbal
Documento: Hash:

CV_garciagarciafrancisco.pdf

1a881c44420ae71fb5ed5e52b72ff4ea

Cédigo CSV

IPS-ae99-e1d4-8642-6258-3d19-b9f2-90e1-7490

Inscripcion de Pruebas
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Expediente
FRANCISCO GARCIA GAR
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Apartado A.

A.l. La participacion en proyectos de I+D.
A.1.1. Disefo, planificacion y ejecucibn de proyectos
competitivos de  investigacion con financiacion
conseguida.
A.1.2. Disefio, planificacion y ejecucién de proyectos
competitivos de investigacion, solicitados durante el 2018
y en proceso de resolucion.

A.2. La direccion o coordinacion cientifica de grupos, de
proyectos de investigacion; de equipamientos o de
instalaciones singulares.

A.2.1. Coordinacion cientifica de grupos.

A.2.2. Direccion de instalaciones singulares.

A.3. Las contribuciones cientificas o tecnolégicas realizadas,
valorando la calidad y repercusion de los trabajos originales de
investigacion publicados o de las patentes licenciadas.

A.4. La redaccion y publicacién de libros o capitulos de libros
gue sean resultado de un trabajo cientifico.

A.5. La redaccion de articulos publicados en revistas
cientificas.






A.1. Participacién en proyectos de | + D

A.1.1. Colaboracién en la planificacién y ejecucion de proyectos competitivos de
investigacion

1.

New strategies for molecular target discovery and design of new therapeutic
approaches against cancer. 1D project: BIO2014-57291-R. Instituciones: Ministerio
de Economia y Competitividad. Financiacion: 302.500 euros.
Duracién:01/01/2015-31/12/2017. Investigador principal: Joaquin Dopazo.

Understanding the mechanisms of the disease and prioritizing candidate genes
under a systems perspective. ID project: BIO2011-27069. Instituciones: MICINN.
Financiacién: 272250 euros. Duracién: 01/01/2012-31/12/2014. Investigador
principal: Joaquin Dopazo.

CIBER Rare Disease. Entidad Financiadora: Instituto de Salud Carlos 1. Duracién:
01-01-2006 hasta 31-12-2009. Investigador principal: Joaquin Dopazo.

Development of tools of new generation for gene expression data analysis and
implementation in the improves GEPAS platform. Nodo INB. Entidad Financiadora:
Genoma Espafia. Instituciones participantes: ISCII/INB. Duracién: 30-09-2007 al
31-12-2013. Investigador principal: Joaquin Dopazo.

Infancia y Medio Ambiente (INMA). Entidad Financiadora: Instituto de Salud Carlos
NI, ISCIIl GO3/176. Instituto colaborador: Escuela Valenciana de Estudios para la
Salud. Generalitat Valenciana. Investigador principal: Ferran Ballester.

Assessment and prevention of acute health effects of weather conditions in Europe
(PHEWE). Entidad Financiadora: Unién Europea. Instituto colaborador: Escuela
Valenciana de Estudios para la Salud. Generalitat Valenciana. Investigadores
principales: Ferran Ballester, Carmen lfiiguez.

Environment and Health Information System (ENHIS). Entidad Financiadora: Unidn
Europea y Organizacién Mundial de la Salud. Instituto colaborador: Escuela
Valenciana de Estudios para la Salud. Generalitat Valenciana. Investigadores
principales: Ferran Ballester, Carmen Ifiguez.

A European information system on air pollution and health (APHEIS). Entidad
Financiadora: Unién Europea. Instituto colaborador: Escuela Valenciana de Estudios
para la Salud. Generalitat Valenciana. Investigadores principales: Ferran Ballester,
Carmen Ifiiguez, Santiago Pérez-Hoyos.
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PRINCIPE FELIPE

CENTRO DE INVESTIGACION

Don Enrique Alborch Dominguez, mayor de edad, con DNI 19.473.597-A actuando en calidad de
Director de la Fundacién CENTRO DE INVESTIGACION PRINCIPE FELIPE (en adelante, el CIPF), Fundacién
privada de caracter cultural, naturaleza permanente y sin animo de lucro, con domicilio en Valencia,
Eduardo Primo Yufera, n2. 3, CP 46012, con CIF nim. G-46923421,

CERTIFICA

Que el Dr. Francisco Garcia Garcia, con NiF. n2 52.704.795L, ha participado desde el 3 de septiembre de
2007 en los siguientes proyectos de investigacién dirigidos por el Dr. Joaquin Dopazo Blazquez:

Titulo del proyecto: CIBER Rare Disease
Entidad Financiadora Instituto de Salud Carlos i1t
Duracién: 01-01-2006 hasta 31-12-2009

Titulo del proyecto: Development of tools of new generation for gene expression data analysis and
implementation in the improves GEPAS platform. Nodo INB.

Entidad Financiadora: Genoma Espafia

Entidad: ISCII/INB. 30-09-2007 al 31-12-2013

Titulo del proyecto: Understanding the mechanisms of the disease and prioritizing candidate genes
under a systems perspective. BI0O2011-27069

Entidad financiadora Ministerio de Ciencia e Innovacidn

Duracion: 01-01-2012 hasta: 31-12-2014

Presupuesto: 272.250€

Titulo del proyecto: New strategies for molecular target discovery and design of new therapeutic
approaches against cancer. Bl02014/57291-R

Entidad financiadora Ministerio de Economia y Competitividad

Duracién: 01-01-2015 hasta: 31-05-2017

Presupuesto: 302.500€

Y para que asi conste, firm ia 23 de mayo de 2017

PRINCIPE Fg

"CENTRO DE IN
v
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CON LA FINANCIACION DE:

§ GENERALITAT VALENCIANA TR

4 Fongo Burdpao
CONSELLERIA DE SANITAT e Dazamolo Regonal



%GENERAUTAT
& VAIENCIANA

CONSELLERIA DE SANITAT
SUBSECRETARIA PARA LA AGENCIA
VALENCIANA DE LA SALUD

ESCUELA VALENCIANA DE ESTUDIOS
PARA LA SALUD (EVES)

Juan de Garay, 21
46017 VALENCIA
Tel. 96 386 93 69
Fox 96 386 9370

D. FERRAN BALLESTER DIEZ, Técnico de la Unidad de Epidemiologia de la Escuela
Valenciana de Estudios para la Salud (EVES), y como tfutor del becario D. Francisco Garcia
Garcia

CERTIFICA:

Que D. Francisco Garcia Garcia, es beneficiario de una beca para formacién y
colaboracién en proyectos de investigacion de la EVES, desde el dia 10 de agosto de 2002,
adjudicada por Resolucion de 29 de julio de 2002, del Conseller de Sanidad (DOGV num.
4311 de 9-8-2002), con una dedicacion total de 35 horas semanales, realizando ias tareas
que se detallan a continuacion:

- Colaboracion en proyectos de investigacion de la Unidad (especiaimente en los proyectos
PHEWE, APHEIS, TEMPRO-EMECAM E INMA).

- Examen de la calidad y andlisis descriptivo de otras bases de datos (Diabetes, SIDA,
CMBD, Asma,...)

- Mantenimiento del sistema de informacidon bibliogréfica de la Unidad (busqueda,
recuperacion, gestion de referencias bibliogréficas).

- Actividades formativas (participacién en cursos de Epidemiologia y Estadistica) asi como en
las tareas generales de la Unidad (sesiones, seminarios, talleres...)

Durante el periodo del disfrute de esta beca, que continua en la actualidad, ha
demostrado en todo momento gran interés y responsabilidad en las tareas encomendadas.

Y para que asi conste, a los efectos oportunos, expido este certificado en Valencia a
dieciocho de julio de dos mil tres.

/C o “)
/ )
| N ke J/
VoR® !\ \\_‘/\}’( \

El Director General de la Escuela
Valencia de Estudios para la Salud

% GENERALITAT VALENCIANA

N CONSELLERIA DE SANITAT
Escola Valenciana d'Estudis per a la Salut
VALENCIA

Fdo.: Rafael Peset Pérez



A.1. Participacién en proyectos de | + D

A.1.2. Participacion en el desarrollo de tareas de captacidon de recursos para la
ejecucion de proyectos de investigacién

Participacion en la elaboracién de memorias cientificas para la solicitud de ayudas en los
siguientes proyectos de investigacion:

® “Caracterizacién molecular y funcional (modelos celulares) de distrofias retinianas
esporadicas o autosémicas dominantes. Estrategia molecular combinada de mapeo
y secuenciacién exémica". Grupos colaboradores: CIBERER U714, U704, U758 y
Plataforma BIiER (Genémica Computacional del CIPF). Solicitud de ayudas a las
Acciones Cooperativas y Complementarias Intramurales (ACCI) del CIBERER
durante el afio 2016.

e ‘“Estudio metabolémico en pacientes cistindricos: Identificacién de factores
implicados en la litiasis de cistina”. Grupos colaboradores: CIBERER U730 y
Departamento de Gendémica Computacional del CIPF. Solicitud de ayuda Merck de
investigacion durante el afio 2016.

e "Medicina personalizada en la préctica clinica: manejo del big data genémico".
Grupo solicitante: Departamento de Genémica Computacional del CIPF. Solicitud
de ayuda: Premios Educacién Médica convocados por la Fundacién Lilly-UCM
durante el afio 2015.






A quien pueda interesar:

Dr. JOAQUIN DOPAZO, JEFE DE GRUPO DE GENOMICA COMPUTACIONAL EN EL CENTRO
DE INVESTIGACION PRINCIPE PELIPE (CIPF)

CERTIFICA:

Que  FRANCISCO GARCIA GARCIA, investigador del Departamento de Genémica
Computacional del Centro de Investigacién Principe Felipe, ha participado en Ia
elaboracién de memorias cientificas para la solicitud de ayudas en los siguientes
proyectos de investigacién:

“Caracterizacién molecular y funcional (modelos celulares) de distrofias retinianas
esporadicas o autosémicas dominantes. Estrategia molecular combinada de mapeo y
secuenciacién exémica". Grupos colaboradores: CIBERER U714, U704, U758 y Plataforma
BiIER (Gendémica Computacional del CIPF).  Solicitud de ayudas a las Acciones
Cooperativas y Complementarias Intramurales (ACCI) del CIBERER durante el afio 2016.

“Estudio metabolémico en pacientes cistindricos: Identificacién de factores implicados en
la litiasis de cistina”. Grupos colaboradores: CIBERER U730 y Departamento de
Genomica Computacional del CIPF. Solicitud de ayuda Merck de investigacién durante el
afio 2016.

"Medicina personalizada en la préctica clinica: manejo del big data gendémico". Grupo
solicitante: Departamento de Genémica Computacional del CIPF. Solicitud de ayuda:
Premios Educacién Médica convocados porla Fundacién Lilly-UCM durante el afio 2015.

Y para que conste a los efectos oportunos, firmo este documento en Valencia a
31 de Octubre de 2016.

Fdo.: Dr. Joaquin Dopazo






A.l. Participacion en proyectos de | + D

A.1.2. Diseiio, planificacion y ejecucién de proyectos competitivos de investigacion,
solicitados durante el 2018 y en proceso de resolucion:

Durante el afio 2018 estoy participando en la concesién de ayudas a Proyectos de de 1+D+i
«Retos investigacién» del Ministerio de Ciencia, Innovacion y Universidades, como
investigador principal, en el proyecto “Deteccién y comprension de las diferencias de
género en salud mediante enfoques big data”.

También de forma coordinada con otros grupos de investigacién, estamos formando
parte de los siguientes procesos competitivos para la obtencion de financiacion de diversos
proyectos:

1. GEN-LUNG. Identification of Gender-specific Markers of Lung Cancer: Tools for
Improved Diagnosis, Treatment, and Public Education. Funding organization:
http://gender-net-plus.eu/

2. CLANS (Consequences of Loneliness Across Nations Study). Loneliness in Europe:
approaching health, gender and life circumstances for effective actions in adverse
consequences' prevention from West to East. Funding organization:
http://gender-net-plus.eu/

3. T-CANCEROMICS: Transdisciplinary Precision Medicine in Pediatric and Adult
Cancer Patients Employing Integrative Omics. Funding organization: La Caixa.
Investigacién en Salud.

4. Energy metabolism in inherited peripheral neuropathies. Funding organization:
Fundaciéon BBVA.

5. Understanding the role of splicing factor PRPF8 in pathogenesis of retinitis
pigmentosa. Funding organization: Fundacion Ramon Areces.

6. microARNs procedentes de exosomas, su papel en el dialogo intercelular y como
biomarcadores de la neuroinflamacién asociada con el consumo de alcohol durante
la adolescencia: Diferencias de género. Funding organization: Fundaciéon Ramoén
Areces.






A.2.

La direccion o coordinacion cientifica de grupos, de

proyectos de investigacion; de equipamientos o de
instalaciones singulares.

A.2.1. Coordinacion cientifica de grupos.

Desde febrero de 2018 coordino el grupo de investigacion en Bioinformatica y Bioestadistica
del CIPF (http:/bioinfo.cipf.es/ubb/), que esté integrado por:

1 jefe de unidad.

1 investigadora postdoctoral.

2 investigadores predoctorales.

7 estudiantes de méster en Bioinformética.
1 técnico bioinformatico senior.

El objetivo principal de esta unidad es la investigacion en nuevos métodos y herramientas
de andlisis computacional en Biomedicina y Biotecnologia.

Siendo los objetivos especificos:

Desarrollo de nuevas metodologias de analisis computacional.

Docencia sobre métodos de andlisis de datos y herramientas bioinforméticas.
Administracién y coordinacion cientifica del uso de la infraestructura computacional
del CIPF.

Colaboracién cientifica con el resto de grupos de investigacion del CIPF en el &mbito
de la Biologia Computacional.

Establecimiento de alianzas en otras &reas de conocimiento con diversas
instituciones de investigacién, en las que el andlisis computacional es la base de la
investigacioén biomédica o biotecnoldgica.

Crear sinergias con los objetivos estratégicos y operacionales establecidos por la
Conselleria de Sanidad Universal y Salud Publica.







A.2. La direccién o coordinacién cientifica de grupos, de
proyectos de investigacion; de equipamientos o de
instalaciones singulares.

A.2.2. Direccion de instalaciones singulares.

Mi responsabilidad como jefe de la unidad de investigaciébn en Bioinformatica y
Bioestadistica incluye la coordinacion cientifica de usos y administracion de una
instalaciéon singular como es la infraestructura computacional del Centro de
Investigacion Principe Felipe, cofinanciada por la Conselleria de Sanidad Universal y
Salud Publica, y fondos FEDER, cuyo coste total fue de 900.000 euros.

La instalacion esta formada por un clister de computo compuesto por 44 nodos de
computacién, con un total de 600 CPU's y con una memoria RAM acumulada de 11
TeraBytes. Utiliza un sistema de almacenamiento de ficheros distribuido denominado Lustre,
que cuenta con una capacidad de 1 PetaByte, con disponibilidad para albergar y procesar
datos de proyectos de investigacién en la Comunidad Valenciana. Ademas dispone de un
segundo cluster de programacién distribuida, orientado a investigacién en imagen
biomédica. Estas infraestructuras son complementarias para la generacién de nuevo
conocimiento que permita la mejora de los servicios de Salud Pdblica en sus diversas
dimensiones clinicas, asistenciales y cientificas, mediante el estudio de grandes volimenes
de datos.

Esta infraestructura es un referente por dos motivos:

1. Desde el punto de vista técnico es el centro de procesamiento de datos con mejor
dotacién computacional para almacenamiento y computo de Comunidad Valenciana,
orientado especificamente para la investigacién biomédica.

2. Funcionalmente es un referente porque se ha configurado como un recurso
compartido para todas las unidades y centros de investigacién que trabajan en
Biomedicina en la Comunidad Valenciana. De modo que los investigadores pueden
acceder de forma remota a la infraestructura, para ejecutar sus estrategias
computacionales de sus estudios de investigacion, sin necesidad de disponer de un
claster propio, con su correspondiente administracion y mantenimiento de los
equipos.

La instalacién, administracién, promocién y coordinacion cientifica del uso de este
equipamiento incorpora las siguientes fases en las que estamos trabajando de forma
continuada:



1. Generacién de protocolos de solicitud de uso de la infraestructura computacional.

2. Creacibn de documentos y herramientas para el uso de los recursos
computacionales (sistema de colas, configuracién de conexiones, jupyter notebook).

3. Actividades de promocion y difusidbn en institutos de investigacién sanitaria,
hospitales y otras entidades de investigacion biomédica.

En estos enlaces hay disponible informacion complementaria sobre esta infraestructura
singular:

e Kick-off:

hitp://mww.cipf.es/documents/10157/ad3b4f83-d270-43e7-8cbe-cea9e836a2ff

e Descripcién técnica: http:/bioinfo.cipf.es/ubb/?page_id=2




A.3. Las contribuciones cientificas o tecnolégicas
realizadas, valorando la calidad y repercusion de los
trabajos originales de investigacion publicados o de las
patentes licenciadas.

Desarrollo de nuevas herramientas web para el analisis de datos genémicos.

fwmoney  wdnsy Leund

e Descripcién.
Los métodos computacionales tienen un papel fundamental en la resolucion de
problemas clinicos y biolégicos. La generacion de grandes cantidades de datos
procedentes de tecnologias de alto rendimiento y el incremento de informacion
accesible en bases de datos biolégicos, han potenciado la demanda de nuevas
metodologias capaces de relacionar ambos elementos.

Para hacer frente a esta necesidad de la comunidad de investigacion biomédica, nos
planteamos como objetivo el disefio e implementacion de métodos de analisis de
datos genémicos en herramientas web que faciliten de forma accesible y resolutiva,
el uso de recursos computacionales a todos los investigadores.



Resultados cientificos:
Disefio y desarrollo de cinco herramientas web de analisis de datos genémicos,
generando 3 publicaciones en revistas cientificas y 8 contribuciones en congresos.

Babelomics 5 (http://babelomics.biginfo.cipf.es)

Suite para el analisis de datos émicos y su caracterizacién funcional.

Alonso, R., Salavert, F., Garcia-Garcia, F., Carbonell, J., Bleda, M., Garcia-Alonso,
L., Sanchis-Juan, A., Pérez-Gil, D., Marin-Garcia, P., Sanchez, R., Cubuk, C.,
Hidalgo, M., Amadoz, A., Hernansaiz-Ballesteros, R., Alemén, A., Tarraga, J.,
Montaner, D., Medina, I., Dopazo, J.

BiERapp (http://bierapp.babelomics.org/)

Anotacion y priorizacion de variantes en estudios de variacion gendémica con
secuenciacién de exomas.
Aleman, A., Garcia-Garcia, F., Salavert, F., Medina, |., Dopazo, J.

TEAM (http://team.babelomics.org/)
Andlisis de datos de secuenciacién dirigida y disefio de paneles de genes.

Aleman, A., Garcia-Garcia, F., Medina, ., Dopazo, J.

CSVS (http://csvs.babelomics.org/)

CIBERER Spanish Variant Server. Base de datos de la variacion genética espafiola.
Aleman, A., Garcia-Garcia, F, Salavert, F., Medina, M., Medina, |., Dopazo, J.

PanelMaps

Herramienta para la visualizaciéon y deteccion de variacién de nimero de copias en
paneles de genes.

Juanes, J. M., Garcia-Garcia, F., Dopazo, J., Arnau, V.

Préximas metas.
1. Desarrollo de nuevas versiones de las herramientas web descritas y
preparacion de sus respectivas publicaciones.
2. Disefio, implementacion y desarrollo de la herramienta MetaFun que
permitira la integracién y caracterizacion funcional de estudios 6micos

mediante técnicas de metaandlisis, incluyendo la perspectiva de género.



A quien pueda interesar:

Dr. JOAQUIN DOPAZO, JEFE DE GRUPO DE GENOMICA COMPUTACIONAL EN EL CENTRO
DE INVESTIGACION PRINCIPE PELIPE (CIPF)

CERTIFICA:

Que FRANCISCO GARCIA GARCIA, investigador del Departamento de Gendmica
Computacional del Centro de Investigacién Principe Felipe, ha contribuido en el
disefio, desarrollo, implementacion y difusién de nuevas herramientas web
para el andlisis de datos émicos, generando 3 publicaciones en revistas cientificas y
8 contribuciones en congresos que se detallan a continuacion:

Babelomics 5 (http://babelomics.bioinfo.cipf.es)

Suite para el andlisis de datos 6micos y su caracterizacion funcional.

Alonso, R., Salavert, F., Garcia-Garcia, F., Carbonell, j., Bleda, M., Garcia-Alonso, L.,
Sanchis-juan, A., Pérez-Gil, D., Marin-Garcia, P.,, Sanchez, R., Cubuk, C., Hidalgo, M.,
Amadoz, A., Hernansaiz-Ballesteros, R., Aleman, A., Tarraga, J., Montaner, D., Medina, |.,
Dopazo, J.

BiERapp (http://bierapp.babelomics.org/)

Anotacién y priorizacién de variantes en estudios de variacion gendémica con
secuenciaciéon de exomas.

Alemén, A., Garcia-Garcia, F., Salavert, F., Medina, I., Dopazo, .

TEAM (http://team.babelomics.org/)
Analisis de datos de secuenciacién dirigida y disefio de paneles de geness.
Aleman, A., Garcia-Garcia, F., Medina, |., Dopazo, ).

CSVS (http://csvs.babelomics.org/)
CIBERER Spanish Variant Server. Base de datos de la variacion genética espafola.
Aleman, A., Garcia-Garcia, F, Salavert, F., Medina, M., Medina, |., Dopazo, J.



PanelMaps

Herramienta para la visualizacién y deteccién de variacién de ndmero de copias en
paneles de genes.

Juanes, J. M., Garcia-Garcia, F., Dopazo, J., Arnau, V.

Y para que conste a los efectos oportunos, firmo este documento en Valencia a
31 de Octubre de 2016.

Fdo.: Dr. Joaquin Dopazo



A.4. La redaccion y publicacién de libros o capitulos de
libros que sean resultado de un trabajo cientifico

1. Web applications jn teaching statistics and analysis of genomic data. Teaching statistics.
Experiences of Innovation. Add Editorial. Pages: 201-209. Feb 2013. Francisco
Garcia-Garcia, David Montaner Gonzalez.

de la en Catalufia, 1999-2004. Servei d'Informacié i Estudis.
Departament de Salut. Generalitat de Catalunya, 2007. Francisco Garcia-Garcia, Anna
Puigdefabregas, Rosa Gispert, Jaume Doménech.

Salut. Generalitat de Catalunya, 2007. Francisco Garcia-Garcia, Anna Puigdefabregas,
Rosa Gispert, Jaume Doménech.

3. Andlisis de |a mortalidad en Catalufia, 2005. Servei d’informaci6 i Estudis. Departament de

4. Andlisis de la mortalidad en Catalufia. 2004. Servei d’'Informacié i Estudis. Departament de

Salut. Generalitat de Catalunya, 2006. Francisco Garcia-Garcia, Anna Puigdefabregas,
Rosa Gispert, Jaume Doménech.
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asignaturas de Estadistica de los grados dentro de las Ciencias REFLEXIONES Y AN >_|_w_m DE LA SITU >O_OZ SOBRE LA
SSRGS ad INNOVACION DOCENTE EN ASIGNATURAS DE
ESTADISTICA EN EL CONTEXTO DEL EEES

METODOLOGIAS DOCENTES INNOVADORAS. HERRAMIENTAS Y METODOS PARA
PARA LA DOCENCIA ESTADISTICA 129

Innovacion educativa en el laboratorio: Una mejora en el rendimiento

académico 131

Una propuesta alternativa para el aprendizaje del célculo de

probabilidades en el Grado de Ingenieria Mecdnica 141
Mathematica 8 como recurso docente en Estadistica Empresarial 153
rkTeaching: un paquete de R para la ensefianza de Estadistica 167

La teoria de juegos como herramienta paro obtener datos empiricos sobre
el comportamiento de los agentes econémicos: una aplicacién para la

ensefianza en Estadistica. 181

RECURSOS PARA LA INNOVACION DOCENTE: NUEVAS TECNOLOGIAS PARA LA
DOCENCIA EN ESTADISTICA 191

Blog de Estadistica por y para los alumnos 193

Aplicaciones web en docencia Estadistica y andlisis de datos genémicos __ 201

Tutorials dinamics per a la docéncia en assignatures d’estadistica:
I'aprofitament de les TIC davant de la transformacic del paradigma

docent en el context de I'EEES 211

LISTADO DE AUTORES/AS 227




UPD (Unitat per a la integracié de Persones amb Discapacitat) (2012). Consells practics per a
la docéncia: atencié a les persones amb discapacitat. La Fundacié de la Universitat de
Valéncia: Valgncia.

Zaartu, L. (2002): “Aprendizaje colaborativo: Una nueva formacién de dialogo interpersonal y

en red”, El Principe. <http://www.elprincipe.com/academia/telef/notas/index56.shtmi>,
consultada el 17 d’octubre de 2004.

226

Alvarar

Aquino Llinares

Benitez Marquez

Cabrer
Calatayud

Escriva
Fedriam Martel

Galiana

Garcla
Garcfa-Cérceles
Garcia Garcia
Garcia Pello
Gamez
Hontangas

Irles

Lépez Tamayo

Martfnez
Martinez Verdu

Mateu

Montaner

Moreno

Oliver

LISTADO DE AUTORES/AS

(Por orden alfabético segtin apellido. Los datos aparecen tal como los autores los han hecho
constar en sus respectivos articulos)

Elisabeth

Nieves

Marfa Dolores

Bernardi
Pablo

Maria
Eugenio M.

Laura

Laura
Belén
Francisco
Verdnica
Verdnica
Pedro
Jesls

lardi

Maria Luisa
Rosario

Guillermo

David

Elena

Amparo

Metodologia de las CC del
Comportamiento
Departamento de
Economia, Métodos
Cuantitativos e Historia
Econdémica.

Dpto, de Estadistica y
Econometria

Dpto. Economiz Aplicada
Metodologia de las CC del
Comportamiento
LINEEX-ERICES
Departamento de
Economia, Métodas
Cuantitativos e Ha2,
Econdmica
Departamento de
Metodologha de las
Ciencias del
Comportamienta
-Smnono_owv de las CC del
Comportamiento
Dpto. De Andl
econémico

Instituto de Gendmica
Computacional

Dpto. De Andlisis
econémico
Metodologia de las CC del
Comportamiento
Metodologia de las CC del
Comportamiento

Departamento de
Econometria, Estadistica y
Economia Espafiola

Dpto. de Economia
Aplicada

Departamento de
Bioinformatica /
Departamento de
Estadktica e Investigacion
Operativa

Metodologia de las CC del
Comportamiento
Departamento de
Metaodologia de las

227

Universitat de Valéncia
Universidad Pablo de
Olavide

Universidad de Mélaga

Universitat de Vaiéncia
Universitat de Valéncia

Unwversitat de Valéncia

Universidad Pablo de
Olavide

Universitat de Valéncia

Universitat de Valéncla
Universitat de Valéncia
Centro de Investigacion
Principe Felipe
Universitat de Valéncia
Universitat de Valéncia
Universitat de Valéncia
Florida Universitaria
Universidad de Barcelona
Florida Universitaria
Universitat de Valéncia
LESSAC - Burgundy Schoo!
of Business / Universitat
de Valéncia

Centro de Investigacion
Principe Felipe /
Universitat de Valéncia

Unlversitat de Valéncia

Universitat de Valéncia
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Analisi territorigl de la mortalitat a ( ‘atalunys, 1999-2004

Autors

Francisco Garcia, Anna Puigdefabregas, Rosa Gispert, Jaume Doménech

(Servei d’Informaci6 i Estudis. Direccié General de Recursos Sanitaris. Departament de
Salut)

Agraiments

Xavier Puig (Universitat Politécnica de Catalunya).

Alfred Gibert, Purificacié Molina, Silvia Zaragoza, Gloria Ribas i Sergi Cruz

(Servei d’Informacié i Estudis. Direccid General de Recursos Sanitaris. Departament de
Salut)

Referéncia recomanadsa

Francisco Garcfa, Anna Puigdefabregas, Rosa Gispert, Jaume Doménech. Analisi
territorial de la mortalitat a Catalunya, 1999-2004. Barcelona: Departament de Salut,
Generalitat de Catalunya, 2007
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Analisi de la mortalitat a Catalunya, 2004

Director General de Recu|:§os Sanitaris
Rafael Manzanera

Subdirector General de Servels Sanitaris
Lluis Torralba

Responsable de I'edicié
Rosa Gispert

Redaccio i Analisi de les dades
Francisco Garcla

Anna Puigdefabregas

M® del Mar Torné

Assessor clinic
Jaume Doménech
Codificadors ’
Alfred Gibert
Purificacié Molina
Silvia Zaragoza

Processament de dades
Gloria Ribas

Suport a I'edicid
Sergi Cruz

Desenvolupament informatic i métodes de calcul
T-Systems

AZERTIA

Xavier Puig

Referéncia recomanada:
Servei d'informacio i Estudis, Anafisi de la mortalitat a Catalunya, 2004
Barcelona. Departament de Salut, Generalitat de Catalunya, 2006.
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Analisi e la mortalitat a Catalunya, 2005

Director General de Recursos Sanitaris
Rafael Manzanera

Subdirector General de Serveis Sanitaris
Lluis Torralba

Responsable de 'edicid
Rosa Gispert

Redaccid i Anilisi de les dades
Francisco Garcia
Anna Puigdefabregas

Assessor
Jaume Domenech

Codificadors
Alfred Gibert
Purificacié Molina
Silvia Zaragoza

Processament de dades
Gloria Ribas

Suport a I'edicié
Sergi Cruz

Desenvoiupament informatic i métodes de calcul
T-Systems

AZERTIA

Xavier Puig

Referéncia recomanada.
Servei d'Informacié i Estudis, Analisi de la mortalitat a Catalunya, 2005
Barcelona. Departament de Salut, Generalitat de Catalunya, 2007.
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A.5. La redaccidon de articulos publicados en revistas
cientificas

Mi participacién en el desarrolio de nuevos métodos de analisis de datos genémicos, el
disefio y la implementacién de nuevas herramientas webs bioinformaticas y la actividad
desarrollada en diversos proyectos colaborativos con grupos pertenecientes a diversas
organizaciones como CIBERER, Instituto Nacional de Bioinformatica y otros centros de
investigacion y clinicos nacionales e internacionales, han producido 44 publicaciones (34
en el primer cuartil). Durante los (ltimos 5 afios se han generado 26 publicaciones.

Indicadores de produccidn cientifica: indice h 21, indice i10 31, citas 1381 (15 septiembre
2018).

1. Prognostic value of quantitative ctDNA levels in non small cell lung cancer patients.
M Torrente , V Calvo , D Perez-Callejo , L Gutiérrez , F Franco , C Pérez-Barrios , M
Barquin , A Royuela , F Garcia-Garcia , C Bueno , A Garcia-Grande , C Camps , B
Massuti , E Sotomayor , A Romero. Oncotarget. 2018. Oncology, rank: 36/213, Q1,
IF: 5.168.

2. Integration of transcriptomic and metabolic data reveals hub transcription factors
involved in drought stress response in sunflower (Helianthus annuus L.) S Moschen,
J Di Rienzo, J Higgins, T Tohge, M Watanabe, S Gonzéilez, M Rivarola, F
Garcia-Garcia, J Dopazo, HE Hopp, R Hoefgen, A Fernie, N Paniego, P Fernandez,
R Heinz. Plant Molecular Biology (2017). doi:10.1007/s11103-017-0625-5.
Agricultural and Biological Sciences, rank:80/289, Q2, IF: 3.905.

3. Global transcriptome analysis of primary cerebrocortical cells: Identification of genes
regulated by triiodothyronine in specific cell types. Gil-lbafiez P, Garcia-Garcia F,
Dopazo J, Bernal J, Morte B. Cereb Cortex. 2017 Jan 1;27(1):706-717. doi:
10.1093/cercor/bhv273. Neurosciences, rank: 17/256, Q1, IF: 8.285.

4. Genomic expression differences between cutaneous cells from red hair color
individuals and black hair color individuals based on bioinformatic analysis. P
Gimenez-Xavier, A Visconti, J Nsengimana, F Garcia-Garcia, G Tell-Marti, MJ
Escamez, J Newton-Bishop, V Bataille, M del Rio, J Dopazo, M Falchi, Susanna
Puig. Oncotarget. Dec 2016. Oncology, rank: 36/213, Q1, IF: 5.168.

5. Mutations in TRAPPC11 are Associated with a Congenital Disorder of Glycosylation.
L Matalonga, M Bravo, C Serra Peinado, E Garcia-Pelegri, O Ugarteburu, S Vidal, M
Llambrich, E Quintana, P Fuster-Jorge, MN Gonzalez-Bravo, S Beltran, J Dopazo, F
Garcia-Garcia, F Foulquier, G Matthijs, P Mills, A Ribes, G Egea, P Briones, F Tort
and M Girés. Human Mutation. Nov 2016. DOI: 10.1002/humu.23145. Genetics &
Heredity, rank: 23/166, Q1, IF: 5.089.



10.

11.

12.

13.

Dysfunctional mitochondrial fission impairs cell reprogramming. J Prieto, M Leon, X
Ponsoda, F Garcia-Garcia, R Bort, E Serna, M Barneo-Mufioz, F Palau, J Dopazo, C
Lopez, J Torres. Cell Cycle. 2016 Oct 18:0. DOI: 10.1080/15384101.2016.1241930.
Cell Biology, rank: 68/187, Q2, IF: 3.952.

Identification of the Photoreceptor Transcriptional Co-Repressor SAMD11 as Novel
Cause of Autosomal Recessive Retinitis Pigmentosa. M. Corton, A. Avila-Fernandez,
L. Campello, M. Sanchez, B. Benavides, M. I. L6pez-Molina, L. Fernandez-Sanchez,
R. Sanchez-Alcudia, L. R. J. da Silva, N. Reyes, E. Martin-Garrido, O. Zurita, P.
Fernandez-San José, R. Pérez-Carro, F. Garcia-Garcia, J. Dopazo, B.
Garcia-Sandoval, N. Cuenca & C. Ayuso. Scientific Reports 6, Article number: 35370
(2016) doi:10.1038/srep35370. Multidisciplinary Sciences, rank: 7/63, Q1, IF: 5.228.

Integrated Gene Set Analysis for microRNA Studies. Garcia-Garcia F, Panadero J,
Dopazo J, Montaner D. Bioinformatics 2016; doi: 10.1093/bioinformatics/btw334.

The transcriptomics of an experimentally evolved plant-virus interaction. J Hillung, F
Garcia-Garcia, J Dopazo, J Cuevas, S Elena. Sci Rep. 2016 Apr 26;6:24901. doi:
10.1038/srep24901. Biotechnology & applied Microbiology, rank: 15/161, Q1, IF:
5.766. Substance Abuse, rank: 2/18, Q1, IF: 4.547.

Gender differences in the inflammatory cytokine and chemokine profiles induced by
binge ethanol drinking in adolescence. M Pascual, J Montesinos , M Marcos, JL
Torres, P Costa-Alba, F Garcia-Garcia, FJ Laso, C Guerri. Addiction Biology. Oct
2016. Substance Abuse, rank: 2/18, Q1, IF: 4.547.

Serum metabolomic profiling facilitates the non-invasive identification of metabolic
biomarkers associated with the onset and progression of non-small cell lung cancer.
Puchades-Carrasco, L., Jantus-Lewintre, E., Pérez-Rambla, C., Garcia-Garcia, F.,
Lucas, R., Calabuig, S., ... & Pineda-Lucena. Oncotarget. 2016 Feb 12. doi:
10.18632/oncotarget.7354. Oncology, rank: 36/213, Q1, IF: 5.008.

267 Spanish exomes reveal population-specific differences in disease-related genetic
variation. Dopazo J, Amadoz A, Bleda M, Garcia-Alonso L, Aleman A, Garcia-Garcia
F, Rodriguez JA, Daub JT, Muntané G, Rueda A, Vela-Boza A, Lopez-Domingo FJ,
Florido JP, Arce P, Ruiz-Ferrer M, Méndez-Vidal C, Arnold TE, Spleiss O,
Alvarez-Tejado M, Navarro A, Bhattacharya SS, Borrego S, Santoyo-Lépez J,
Antifiolo G. Mol Biol Evol. 2016 Jan 13, doi: 10.1093/molbev/msw005. Biochemistry
& Molecular Biology, rank: 5/289, Q1, IF: 13.649.

Assessment of targeted next generation sequencing as a tool for the diagnosis of
Charcot-Marie-Tooth disease and hereditary motor neuropathy. V Lupo, F
Garcia-Garcia, P Sancho, C Tello, M Garcia-Romero, L Villarreal, A Alberti, R
Sivera, J Dopazo, S Pascual-Pascual, C Marguez-Infante, C Casasnovas, T Sevilla,
C Espinés. The Journal of Molecular Diagnostics. Jan 2016. DOI:

http://dx.doi.ora/10.1016/j.jmoldx.2015.10.005. Pathology, rank: 7/79, Q1, IF: 5.201.



14.

15.

16.

17.

18.

19.

20.

Differential features between chronic skin inflammatory diseases revealed in new
psoriasis and atopic dermatitis skin-humanized mouse models. M Carretero, S
Guerrero-Aspizua, N lllera, V Galvez, M Navarro, F Garcia-Garcia, J Dopazo, J L
Jorcano, F Larcher and M del Rio. J Invest Dermatol. 2016 Jan;136(1):136-45. doi:
10.1038/JID.2015.362. Dermatology, rank: 1/61, Q1, IF: 6.915.

Screening of CD96 and ASXL1 in 11 patients with Opitz C or Bohring-Opitz
syndromes. Urreizti R, Roca N, Trepat J, Garcia-Garcia F, Aleman A, Orteschi D,
Marangi G, Neri G, Opitz JM, Dopazo J, Cormand B, Vilageliu L, Balcells S, Grinberg
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Retinitis pigmentosa (RP), the most frequent form of inherited retinal dystrophy is characterized by
progressive photoreceptor degeneration. Many genes have been implicated in RP development, but
several others remain to be identified. Using a combination of homozygosity mapping, whole-exome
and targeted next-generation sequencing, we found a novel homozygous nonsense mutation in
SAMD11 in five individuals diagnosed with adult-onset RP from two unrelated consanguineous Spanish
families. SAMD11 is ortholog to the mouse major retinal SAM domain (mr-s) protein that is implicated
in CRX-mediated transcriptional regulation in the retina. Accordingly, protein-protein network analysis
revealad a significant interaction of SAMD11 with CRX. Immunoblotting analysis confirmed strong
expression of SAMD11 in human retina. Immunolocalization studies revealed SAMD11 was detected in
the three nuclear layers of the human retina and interestingly differential expression between cone and
rod photoreceptors was observed. Our study strongly implicates SAMD11 as novel cause of RP playing
animportant role in the pathogenesis of human degeneration of photoreceptors.

Retinitis Pigmentosa (RP, [MIM #268000]) is the most frequent cause of inherited retinal dystrophy (IRD), with
an estimated global incidence of 1:4000 individuals®. This condition is characterized by progressive loss of pho-
toreceptor function and viability, ultimately leading to blindness, Subjects diagnosed with RP initially complain
of night blindness and progressive peripheral constriction of their visual field due to primary rod photoreceptor
dysfunction, Central vision loss is also frequently presented as a secondary outcome in advanced disesse course
due to cone photoreceptor involvement. Large phenotypic variations have been reported between individuals,
with a variable onset of the disease from childhoad to adulthood?,
RP is inherited in most cases as a Mendelian trait: autosomal recessive in 30% of patients, autosomal dom-
: inant in 20% and X-linked in 10%. Approximately 40% of RP patients represent isolated cases™. A remarkable
characteristic of RP is their enormous allelic and genetic heterogeneity. To date, more than 3,000 mutations in
at least 60 genes have been reported to cause non-syndromic autosomal recessive RP (arRP)%, most of which are
mutated only in a small fraction of patients. Combining Sanger sequencing and targeted-capture next-generation
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ABSTRACT: Congenital disorders of glycosylation (CDG)
are a heterogeneous and rapidly growing group of diseases
caused by abnormal glycosylation of proteins and/or lipids.
Mutations in genes involved in the homeostasis of the en-
doplasmic reticulum (ER), the Golgi apparatus (GA), and
the vesicular trafficking from the ER to the ER-Golgi
intermediate compartment (ERGIC) have been found to
be associated with CDG. Here, we report a patient with
defects in both N- and O-glycosylation combined with a
delayed vesicular tramsport in the GA due to mutations
in TRAPPC11, a subunit of the TRAPPIIl complex.
TRAPPI is implicated in the anterograde transport from
the ER to the ERGIC as well as in the vesicle export from
the GA. This report expands the spectrum of genetic al-
terations associated with CDG, providing new insights for
the diagnosis and the understanding of the physiopatho-
logical mechanisms underlying glycosylation disorders.
Hum Mutat 00:1-4, 2016, © 2016 Wiley Periodicals, Inc.

KEY WORDS: CDG; TRAPPC11; Golgi; endoplasmic
reticulum; vesicle trafficking
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Congenital disorders of glycosylation {CDG) are a heteroge-
neous and rapidly growing group of diseases caused by abnormal
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glycosylation of proteins and/or lipids. Human CDG include muta-
tions in genes involved in the homeostasis of the endoplasmic retic-
ulum (ER) and the Golgi apparatus (GA) machinery, CDG patients
show a highly heterogeneous clinical phenotype, usually presenting
with symptoms during the neonatal period or infancy. The course
of the disease is generally severe and the affected individuals show
multiorgan involvement including central nervous system, mus-
cle, liver, endocrine system, and coagulation abnormalities [Willett
etal., 2013; Freeze et al,, 2015]. Although the altered glycoconjugates
are diverse, the diagnosis of these individuals relies on the analysis
of the glycosylation pattern of serum proteins. Serum transferrin
(Tf) is the N-glycoprotein most widely used as a tool to detect N-
glycosylation defects. In addition, apoCIIl analysis, a mucin-type
O-glycoprotein, is also useful to detect O-glycosylation defects. In
fact, the aberrant glycosylation patterns of these proteins are reliable
biomarkers that point to the potential molecular defects underlying
these diseases: defects of N-glycan assembly (CDG-1), N-glycan pro-
cessing (CDG-II), or combined defects of N- and O-glycosylation.

Mutations in genes involved in the homeostasis of the ER and the
GA as well as those implicated in the vesicle trafficking from the ER to
the ER-Golgi intermediate compartment (ERGIC) have been found
to be associated with CDGs. Indeed, mutations in genes encoding
for proteins implicated in vesicular Golgi transport, such as the Con-
served Oligomeric Golgi (COG) complex subunits [COGI (MIM#
606973), COG2 (MIM# 606974), COG3 (MIM# 606975), COG4
(MIM# 606976), COG5 (MIM# 606821), COG6 (MIM# 606977),
COG7 (MIM# 606978), and COG8 (MIM# 606979)] were first de-
scribed as a cause of N-glycosylation type II and O-glycosylation
defects {Rosnoblet et al., 2013]. In recent years, the implemen-
tation of next-generation sequencing technologies has contributed
decisively to the description of new CDGs and allowed the identifi-
cation of new disease-causing mutations in genes encoding for pro-
teins implicated in the homeostasis of the GA [ATP6VOA2 (MIM#
611716), TMEM165 (MIM# 614726), and TMEM199 (MIM#
616815)].

Using whole-exome sequencing, we have identifieda CDG patient
with a defect in N- and O-glycosylation combined with a delayed
ER to Golgi trafficking due to mutations in TRAPPCII (MIM#
614138), a subunit of the TRAPP III complex.

© 2016 WILEY PERIODICALS, INC.
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The MCIR gene plays a cruclal role in pigmentation synthesis. Loss-of-function
MCIR variants, which impair protein function, are associated with red hair color
(RHC) phenotype and increased skin cancer risk. Cultured cutaneous cells bearing
loss-of-function MCIR variants show a distinct gene expression profile compared to
wild-type MCIR cuitured cutaneous cells. We analysed the gene signature associated
with RHC co-cultured melanocytes and keratinocytes by Protein-Protein interaction
(PPI) network analysis to identify genes related with non-functional MCIR variants.
From two detected networks, we selected 23 nodes as hub genes based on topological
parameters. Differential expression of hub genes was then evaluated in healthy
skin biopsies from RHC and black hair color {BHC) individuals. We also compared
gene expression in melanoma tumors from Individuals with RHC versus BHC. Gene
expression in normal skin from RHC cutaneous cells showed dysregulation in 8 out
of 23 hub genes (CLN3, ATG10, WIPI2, SNX2, GABARAPL2, YWHA, PCNA and GBAS).
Hub genes did not differ between melanoma tumors in RHC versus BHC individuals.
The study suggests that healthy skin cells from RHC individuals present a constitutive
genomic deregulation associated with the red hair phenotype and identify novel genes
involved in melanocyte biology.

Melanin synthesis is controlled by the melanocortin
receptor type 1 (MCIR) which encodes a 7-pass

Human cutaneous pigmentation is dependent transmembrane G-protein-coupled receptor. In wild-type
on melanin pigment production (eumelanin and MCIR melanocytes, activation of the receptor by the
pheomelanin) by epidermal and follicular melanocytes. a-melanocyte stimulating hormone (0-MSH) promotes
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Dysfunctional mitochondrial fission impairs cell reprogramming

Javier Prieto™’, Marian Leén™, Xavier Ponsoda
Manuela Barneo-Mufioz

, Francisco Garcia-Garcia
» Francesc Palau™', Joaquin Dopazo ™, Carlos Lépez-Garcia®, and Josema Torres

, Roque Bort", Eva Serna’,

*Department of Biologia Celular, Biologfa Funcional y Antropologia Fisica, Universitat de Valéncia, Burjassot, Spain; Compurtationa! Genomics
Department, Centro de Investigacion Principe Felipe, Valencia, Spain; “CIBER de Enfermedades Raras (CIBERER), ISCIil, Valendia, Spain; *Unidad de
Hepatologia Experimental, CIBEREHD, IiS La Fe., Valencia, Spain; Unidad Central de Investigacién-INCLIVA, Universidad de Valencia, Vatencia, Spain;

finstitut de Recerca Pediatrica Hospital San Joan de Déu, Barcelona, Spain

ABSTRACT

We have recently shown that mitochondrial fission is induced early in reprogramming in a Drp1-
dependent manner; however, the identity of the factors controlling Drp1 recruitment to mitochondria was
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unexplored. To investigate this, we used a panel of RNAI targeting factors involved in the regulation of
mitochondrial dynamics and we observed that MiD51, Gdap1 and, to a lesser extent, Mff were found to
play key roles in this process. Cells derlved from Gdap1-null mice were used to further explore the role of
this factor in cell reprogramming, Microarray data revealed a prominent down-regulation of cell cycle
pathways in Gdap1-null cells early in reprogramming and cell cycle profiling uncovered a G2/M growth
arrest in Gdap1-null cells undergoing reprogramming. High-Content analysis showed that this growth
arrest was DNA damage-independent. We propose that lack of efficient mitochondrial fission impairs cell
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Teprogramming by interfering with cell cycle pragression in a DNA damage-independent manner,

Introduction

Mitochondria join by fusion and divide by fission, The balance
between mitochondrial fission and fusion determines the shape
and function of these organelles. Given the importance of mito-
chondria for cell homeostasis, these 2 processes play an active
role in the regulation of cell growth, survival and cell death.
Importantly, mutations in genes encoding for proteins control-
ling mitochondrial fusion and fission have been linked to a
wide range of human diseases, underscoring the importance of
understanding the regulation of mitochondrial dynamics in dif-
ferent biological processes.

Mitofusin-1 and -2 (Mfnl and Mfn2) and Optic atrophy 1
(Opal) proteins located in the outer and inner mitochondrial
membranes, respectively, are known to mediate the fusion of
this organelle. The Dynamin related protein-1, Drp1 is a key
factor which mediates mitochondrial fission. ' Mitochondrial
fission starts with the formation of an initial constriction in the
mitochondria at contact sites with the endoplasmic reticu-
lum. "' Activated Drpl is then recruited to the constricted
mitochondrial membrane, forming a ring that eventually frag-
ments mitochondria in a GTPase-dependent manner.
Recruitment of activated Drpl to the mitochondrial surface is
mediated by accessory proteins located at the external mem-
brane of these organelles and include Mitochondrial fission fac-
tor, Mff, Mitochondrial fission protein 1, Fisl and
Mitochondrial elongation factor 1 and 2, Mieft/MiD45 and

Mief2/MiD51, respectively, though the exact details of
the interplay between activated Drp1 and the different factors
on the mitochondrial surface are not completely known. The
GDAP1 gene (MIM #606598) is linked to Charcot-Marie-Tooth
disease’ " and has been shown to play a role in regulating mito-
chondrial dynamics in human. ' Although the mechanisms
whereby GDAP1 participates in the regulation of mitochon-
drial dynamics are not fully understood, its overexpression led
to the fragmentation of the mitochondrial network in human
cells whereas knockdown of GDAPI enhanced the tubular
aspect of these organelles in mammalian” * and insect * cells.

Somatic cells from mouse or human origin can be reprog-
rammed to induced-Pluripotent Stem (iPS) cells by forced
expression of Oct4 (also known as Pousfl), Kif4, Sox2 and
eMyc {named as OSKM herein). Our previous work has
uncovered the importance of mitochondrial fission controlled
by a Drpl-ERK axis in cell reprogramming. Here, we have
investigated the importance of the factors involved in Drpl
recruitment to mitochondria in OSKM-induced cell reprog-
ramming using an RNAi approach and found that MiD51 and
Gdap1 were the factors whose reduction affected both processes
the most. By exploring in detail the role of Gdapl in cell
reprogramming, we found that dysfunctional mitochondrial
fission caused by lack of this protein impairs cell reprogram-
ming by interfering with cell cycle progression in a DNA dam-
age-independent manner.
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ABSTRACT

Heavy binge drinking in adolescence can canse long-term cognitive and behavloral dysfunctions. Recent experimental
evidence indicates the participation of immune system activation in the effects of ethanol in the adolescent brain and
suggests gender differences. The present study aims to assess plasma cytokine and chemokine levels in male and female
adolescents and young adults during acute alcohol intoxication and to correlate these results with the toll-like receptor
4 (TLR4) response. The potential role of the TLR4 signaling response was also assessed in plasma and prefrontal cortex
(PFC) of adolescent wild-type and TLR4-knockout male and female mice with binge ethanol treatment. The results
showed that alcohol intoxication increased the plasma levels of several cytokine and chemokine [interferon-y, interleu-
kin (IL)-10, IL-17A, 11-1B, [L-2, 14, IL-6, IL-8, fractalkine, monocyte chemoattractant protein 1 {MCP-1) and mac-
rophage inflammatory protein 1o (MIP-1a)] and the upregulation of TLR4 mRNA levels occurred in intaxicated
females, while elevation of colony-stimnlating factor was only observed in the plasma of males. In wild-type female ad-
olescent mice, intermittent ethanol treatment increased the levels of several cytokines (IL-17A and IL-1 B) and
chemokines (MCP-1, MIP-1a and fractalkine) in PFC and in serum (IL-17A, MCP-1 and MIP-1a}, but significant dif-
ferences in the fractalkine levels in PRC were observed only in male mice, No changes in serum or prefrontal cortex
cytokine and chemokine levels were noted in ethanol-treated mele or female TLR4-knockout mice. Qur findings re-
vealed that females are more vulnerable than males to inflammatory effects of binge ethanol drinking and suggested
that TLR4 is an important target of ethanol-induced inflammation and neuroinflammation in adolescence.

Keywords Adolescent humans, adolescent mice, gender difference, inflammation, TLR4.
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INTRODUCTION aleohol binge drinking during a developmental stage of
adolescent brain maturation. Thus, alterations in cortica)
and white matter structure (Squeglia, Jacobus, & Tapert
2014), deficits in memory, poor academic performance
(Hanson, Cummins, Tapert, & Brown 2011), as well as
visual learning {Sanhueza, Garcia-Moreno, & Exposito

2011) and executive function impairments (Goudriaan,

Heavy alcohol binge drinking is increasing in adolescents
from different Puropean countries (Danielsson,
Wennberg, Hibell, & Romelsjo 2012), including some
Mediterranean ones where a shift from natural moderate
wine alcohol consumption to heavy binge drinking has

been noted (Peretti-Watel, Beck, & Legleye 2006; Tur,
Puig, Pons, & Benilo 2003), which can lead to many
alcohol-related problems among adolescents (Dandelsson
et al. 2012). Evidence obtained from human and experi-
mental animals has shown the harmful consegquences of

© 2016 Saciety for the Study of Addiction

Grekin, & Sher 2007; Scaife & Duka 2009) have been re-
ported in adolescents with alcohol abuse. Alcohol con-
sumption in adolescence continues into adulthood and
is Blso associated with later alcohol problems and alcohol
dependence (Hermos, Winter, Heeren, & Hingson 2008).

Addiction Biology
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Abstract

Motivation: Functional interpretation of miRNA expression data is currently done in a three step
procedure: select differentially expressed miRNAs, find their target genes, and carry out gene set
overrepresentation analysis. Nevertheless, major limitations of this approach have already been
described at the gene level, while some newer arise in the miRNA scenario.

Here, we propose an enhanced methodology that builds on the well-established gene set analysis
paradigm. Evidence for differential expression at the miRNA level is transferred to a gene differan-
tial inhibition score which is easily interpretable in terms of gene sets or pathways. Such trans-
ferred indexes account for the additive effect of several miRNAs targeting the same gene, and also
incorparate cancellation effects between cases and controls. Together, these two desirable charac-
teristics allow for more accurate modeling of regulatory processes.

Resuits: We analyze high-throughput sequencing data from 20 different cancer types and provide
exhaustive reports of gene and Gene Ontology-term deregulation by miRNA action.

Availsbility and Implementation: The proposed methodology was implemented in the
Bioconductor library mdgsa. hitp://bioconductor.org/packages/mdgsa. For the purpose of reprodu-
cibility all of the scripts are available at https://github.com/dmantaner-papers/gsadmirna

Contact: david.montaner@gmail.com

Supplementary information: are available at Bioinformatics online.

1 introduction

MicroRNAs (miRNAs) are small non-coding RNA molecules which
participate in post-transcriptional gene regulation ({7: snd Hanann,
2004). They bind 1o target mRNAs with partial complementarity,
causing translational repression or target degradation (W9zi 22 4L,
26313). Aberrant miRNAs expression has been reporred to be linked
to disease (Jiang vz L, 2002) and s0 many genomic experiments are
now being conducted with the aim of clarifying the relationship be-
tween miRNA levels and phenotype. These experiments generally
use microarrays or high-throughput sequencing to record miRNA
expression between different hiological conditions, followed by
differential-expression analysis to evaluate the association of each

©The Author 2016. Published by Dxford University Prass.

miRNA to phenotype. It is common in such analyses to first select
the significamly different miRNAs, and then explore their target
genes 1o infer possible functional consequences of the deregulation of
these miRNAs, Gene function databases, such as the Gene Ontology
{GO) (Ashbwrner =2 7l. 2000), KEGG (Kanchisa and Limin, 200 or
Reactome (Inahi-Tepe «f 41, 205.7) are commonly used in this second
step. Some authors prefer to first annotate miRNAs onto the func-
tions of their targer genes, and then do the functional interpretation
at the miRNA level (Birszard o al, 20185 Goderd and van iy,
2013). Despite being less instinctive or intuitive, this approach has
been shown to reduce the effect of biased database information. This
two-step paradigm, known as over representation analysis (ORA),

2809
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Models of plant-virus interaction assume that the ability of a virus to infect a host genotype depends
on the matching batween virulence and resistance genes. Recently, we evolved tobacco etch
potyvirus (TEV) lineages on different ecotypes of Arabidopsis thaliana, and found that some ecotypes
selected for speclalist viruses whaereas others selected for generalists. Here we sought to evaluate the
transcriptomic basis of such relatlonships. We have characterized the transcriptomic responses of five
ecotypes infected with the ancestral and evolved viruses. Genes and functional categories differentially
expressed by plants infected with local TEV isolates were identified, showing heterogeneous responses
among ecotypes, although significant parallelism existed among lineages evolved in the same ecotype.
Although genes involved in immune responses were altered upon infection, other functional groups
were also pervasively over-represented, suggesting that plant resistance genes were not the only
drivers of viral adaptation. Finally, the transcriptomic consequences of infection with the generalist
and specialist lineages were compared. Whilst the generalist induced very similar perturbations in the
transcriptomes of the different ecotypes, the perturbations induced by the specialist were divergent.
Plant defense mechanisms were activated when the Infecting virus was specialist but they were down-
regulated when infecting with generalist.

Emerging viruses are recognized as a threat not only to human health but also for crops, livestock and even for
endangered wild species. Most RNA viruses are characterized by their high genetic variability due to replication

. without error proof, short generation times and very large populations'=5, It is difficult to predict and, even more,

{ to control the amount and fate of RNA virus genetic diversity during outbreaks and seasonal epidemics, and
certainly RNA viruses are of main pathological, epidemiological, ecological, and evolutionary interest. Emerging
viruses are the result of the complex interaction of host pathogen dynamics and environmental factors such as the
number of reservoir and potentially susceptible hosts and transmission vectors**57, As generally accepted, host
penetic diversity is a significant factor in the emergence, spread, and prevalence of infectious diseases, but it is not
clear how much of such diversity is required to change the evolutionary fate of a virus®. Consequently, to better
understand the evolution of viruses as obligate cellular parasites, it is essential to study them through a different
perspective, focusing on where they thrive. Most evolution experiments performed with plant viruses to address
the role of host diversity in the evolutionary fate of viral populations have focused in the use of different host
species®”. By contrast, very few studies have experimentally explored the role of within-host species diversity in
resistance and susceptibility genes into the evolution of plant viral pathogens.

Arabidopsis thaliana L. is an excellent experimental system to study the role of intraspecific variability in the
evolution of vira! pathogens. A. thaliana ecotypes have a unique ecology and are adapted to specific environ-
ments, as opposed to differing only in genotype from other varieties®. Susceptibility to viral infection varies
among ecotypes®: while some allow for long-distance movement out from the inoculated to non-inoculated
leaves, other only support replication in inoculated leaves but not systemic movement. In the well studied case

Ynstituto de Biologla Maleculary Celular de Plantas, Conseja Superior de Investigaciones Cientificas-UPV, Campus
UPV CPI 8E, Ingeniera Fausto Elio s/n, 46022 Val&ncia, Spain. 2Computational Genomics Department, Centro de
Investigacidn Principe Felipe (CIPF), Eduardo Primo Yifera 3, 46012 Valincia, Spain. *Bioinformatics of Rare
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Lung cancer (LC) is responsible for most cancer deaths. One of the maln factors
contributing to the lethality of this diseasa is the fact that a large proportion of
patients are diagnosed at advanced stages when a clinical intervention is unlikely
to succeed. In this study, we evaluated the potentia! of metabolomics by 'H~-NMR to
facilitate the identification of accurate and reliable biomarkers to support the early
diagnosis and prognosis of non-small cell lung cancer (NSCLC).

We found that the metabolic profila of NSCLC patients, compared with healthy
individuals, is characterized by statistically significant changes in the concentration
of 18 metabolites representing different amino acids, organic acids and alcohols,
as well as different lipids and molecules involved in lipid metabolism. Furthermore,
the analysis of the differences between the metabolic profiles of NSCLC patients at
different stages of the disease revealed the existence of 17 metabolites invoived in
metabolic changes associated with disease progression.

Our results underscore the potential of metabolomics profiling to uncover
pathophysiological mechanisms that could be useful to objectively discriminate NSCLC
patients from healthy individuals, as well as between different stages of the disease.

Lung cancer (L.C) is the most common cause of
cancer death worldwide, accounting for approximately
12% of all cases of cancer, with an incidence of almost
two million new cases annually worldwide [1]. The
average five-year LC survival rate in early-stage, operable,
non-small cell lung cancer (NSCLC) is approximately 50-
70%. However, the five-year survival rate drops to 2-5%
for patients diagnosed after their tumors have spread

distantly [2]. At present, the diagnosis is primarily based
on symptoms and detection often occurs at late stages,
thus resulting in a very poor prognosis. If the diagnosis
could be shifted to early stages, then the overall morbidity
for this disease could be dramatically altered.

Recent studies have shown that LC screening using
Low Dose Computed Tomography (LDCT) is effective
in reducing mortality [3]. However, the large proportion
of individuals with indeterminate nodules, the high costs
involved and the limited resources available, demand the
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Abstract

Recent results from large-scale genomic projects suggest that allele frequencies, which are highly relevant for medical
purposes, differ considerably across different populations. The need for a detailed catalog of local variability motivated
the whole-exome sequencing of 267 unrelated Individuals, representative of the healthy Spanish population, Like in other
studies, a considerable number of rare variants were found (almost one-third of the described variants). There were also
relevant differences in allelic frequencies in polymorphic variants, including ~10,000 polymorphisms private to the
Spanish population. The allelic frequencies of variants conferring susceptibility to complex diseases (including cancer,
schizophrenia, Alzheimer disease, type 2 diabetes, and other pathologies) were overall similar to those of other pops-
lations. However, the trend is the opposite for variants linked to Mendelian and rare diseases (including several retinal
degenerative dystrophies and cardiomyopathies) that show marked frequency differences between populations,
Interestingly, a correspondence between differences in alfelic frequencies and disease prevalence was found, highlighting
the relevance of frequency differences in disease risk. These differences are also observed in variants that disrupt known
drug binding sites, suggesting an important role for local variability in population-specific drug reslstances or adverse
effects. We have made the Spanish population variant server web page that contains population frequency information
for the complete list of 170,888 variant positions we found publicly available (http://spv.babelomics.org/), We show that
it if fundamental to determine population-specific variant frequencies to distinguish real disease associations from
population-specific polymorphisms.

Key words: population variability, exome sequencing, disease variants, pharmacogenomic variants.
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Accepted for publication . . . . i . .

October 14, 2015. Charcot-Marie-Tooth disease is characterized by broad genetic heterogeneity with >50 known

disease-associated genes. Mutations in some of these genes can cause a pure motor form of he-
reditary motor neuropathy, the genetics of which are poorly characterized. We designed a panel
comprising 56 genes associated with Charcot-Marie-Tooth disease/hereditary motor neuropathy. We
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(CIPF), ¢/ Eduardo Primo validated this diagnostic tool by first testing 11 patients with pathological mutations. A cohort of 33
Yifers, 3, 46012 Valencia, affected subjects was selected for this study. The ONAJB2 ¢.3524+1G>A mutation was detected in two
Spain. E-mail: coopic s aipt cases; novel changes and/or variants with low frequency (<1%) were found in 12 cases, There were
€5, no candidate variants in 18 cases, and amplification faited for one sample. The DNAJB2 ¢.352-+-1G>A

mutation was also detected in three additional families. On haplotype analysis, all of the patients
from these five families shared the same haplotype; therefore, the DNAJBZ ¢.352-++16>A mutation
may be a founder event. Our gene panel allowed us to perform a very rapid and tost-effective
screening of genes involved in Charcot-Marie-Tooth disease/hereditary motor neuropathy. Our
diagnostic strategy was robust in terms of both coverage and read depth for all of the genes and
patient samples. These findings demonstrate the difficulty in achieving a definitive molecular
diagnosis because of the complexity of interpreting new variants and the genetic heterogeneity that
is associated with these neuropathies. (J Mol Diagn 2016, W; 1-10; Hiin 7/t cov 0/ 70,1316/
Limolds 201% 10.005)

Charcot-Marie-Tooth (CMT) disease is the most frequently This collaborative joint project was avw byt Dtcoaiona Fart

inherited neu.rological di§order and has a pxw?valence of l.in Discascs Research Consortium and funded by grants IR1}/TREAT-CMT (3
2500 population. CMT displays broad genetic heterogeneity and P112/00453 from the Instituto de Salud Carlos II (ISCIM)—Sub- (4
with a common clinical phenotype. Because both motor and direccitn General de Evaluacion y Fomento de Ju Investigacién within the
sensory nerves are affected, CMT is also categorized as a gmjﬂwzlﬂ( D:f :he Nﬂiiosal: gED h:s I Pllaﬂ- N}fl;ndedfby the European

: egion: velopment Fund. C.E. a “Miguel Servet” contract funded
hereditary motor and- Se.nsory neuropath)_r. Wheafonlymotor bygglmm CPI114/00002 from the ISCI and the Centro de Investigacion
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Psoriasis and atopic dermatitis are chronic and relapsing inflammatory diseases of the skin affecting a large
number of patients worldwide. Psoriasis is characterized by a T helper type 1 and/or T helper type 17 immu-
nological response, whereas acute atopic dermatitis lesions exhibit T helper type 2-dominant inflammation.
Current single gene and signaling pathways-based models of inflammatory skin diseases are incomplete.
Previous work allowed us to model psoriasis in skin-humanized mice through proper combinations of in-
flammatory cell components and disruption of barrier function. Herein, we describe and characterize an animal
model for atopic dermatitis using similar bioengineered-based approaches, by intradermal injection of human
T helper type 2 lymphocytes in regenerated human skin after partial removal of stratum corneum. In this work,
we have extensively compared this model with the previous and an improved version of the psoriasis model, in
which T helper type 1 and/or T helper type 17 lymphocytes replace exogenous cytokines. Comparative
expression analyses revealed marked differences in specific epidermal proliferation and differentiation markers
and immune-related molecules, including antimicrobial peptides. Likewise, the compaosition of the dermal
inflammatory infiltrate presented important differences. The availability of accurate and reliable animal models

for these diseases will contribute to the understanding of the pathogenesis and provide valuable tools for drug

development and testing, -
Journal of Investigative Dermatology (2016) 136, 136-145;

Atopic dermatitis (AD) and psoriasis (PS) are the most common
chronic inflammatory diseases of the skin. Both pathologies
are associated with a skin barrier defect that correlates in de-
gree with the severity of the lesions, although they present
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unique characteristics regarding immune cell involvement
and gene expression patterns (i 2005), AD is character-
ized by an immunological imbalance leading to the predom-
inance of T helper type 2 (Th2) cells in acute skin lesions,
whereas T helper type 1 (Th1) and T helper type 17 (Th17)
constitute the main lymphocyte subpopulations found in
psoriatic plaques. During chronification of atopic skin disease,
the immunologic response switches toward the Th1 type. The
involvement of Th17 andfor Th22 lymphocyte subpopulations
in AD disease has also been discussed (o ot 21, 2ina;
Wegrales = al. 7009). For both inflammatory skin diseases,
several animal models have been developed, most of them
based an transgenic and knockout mice (Maniienin, 7508,
Cudjonsstn el 2L, 2007 fiv er al, 2009). However, differ-
ences between mouse and human skin architecture and im-
mune function reveal major limitations in the use of these
animal models for drug discovery and pathophysiological
studies. Moreover, manipulating a single gene usually does not
recapitulate the full phenotype of such complex inflammatory
skin diseases. In this regard, the xenatransplantation model
recreates more accurately the microenvironment found in
human skin diseases (Foshncice 2t al |, 1856, Wrnne-Smih and
Mickoloff, 1934). Nonetheless, a major drawhback to the use of
xenotransplantation models is the limited number of animals
that can be obtained harboring large and homogeneous
skin samples. In our laboratory, we have developed a

el © 2015 The Authors. Published by Elsevier, Inc. on behalf of the Society for Investigative Dermatology.
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Opitz C syndrome (OTCS, also known as the C trigonocephaly
syndrome, MIM #211750) is a rare disorder of trigonocephaly and
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associated hypertelorism, multiple buccal frenula, limb defects,
wide alveolar ridges, visceral anomalies, redundant skin, hypoto-
nia, psychomotor, and mental retardation, Less than 60 cases are
known worldwide [Opitz et al., 2006].

Although the molecular basis of OTCS and its inheritance are
unknown, this disorder was recently associated with mutations in
the CD96 gene (Cluster of Differentiation 96, also called TACTILE
for “T cell activation increased late expression,” MIM *606037)
[Kaname et al., 2007). In an OTCS individual, these authors
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Abstract

Thyroid hormones, thyroxine, and triiodothyronine (T3) are crucisl for cerebral cortex development acting through regulation of
gene expression. To define the transcriptional program under T3 regulation, we have performed RNA-Seq of T3-treated and
untreated primary mouse cerebrocortical cells. The expression of 1145 genes or 7.7% of expressed genes was changed upon T3
addition, of which 371 responded to T3 in the presence of cycloheximide indicating direct transcriptional regulation. The results
were compared with available transcriptomic datasets of defined cellular types. In this way, we could identify targets of T3
within genes enriched in astrocytes and neurons, in specific layers including the subplete, and in specific neurons such as
prepronociceptin, cholecystokinin, or cortistatin neurons. The subplate and the prepronociceptin neurons appear as potentially
major targets of T3 action. T3 upregulates mostly genes related to cell membrane events, such as G-protein signaling,
neurotransmission, and ion transport and downregulates genes involved in nuclear events associated with the M phase of cell
cycle, such as chromosome organization and segregation. Remarkably, the transcriptomic changes induced by T3 sustain the
transition from fetal to adult patterns of gene expression. The results allow defining in molecular terms the elusive role of
thyroid hormones on neocortical development.

Key words: development, gene regulation, subplate, transcriptomics, thyreid hormones

Introduction alters cognitive development and causes profound neurological
The thyroid hormones (TH) thyroxine (T4) and 3,5,3'triiodo-)- impairment ( ; }. An example
thyronine (T3) exert important actions during vertebrate devel- s the dramatic phenotype caused by mutations of the specific
opment, for example, amphibian metamorphosis ( TH transporter MCTE (monocarboxylate transporter 8). MCTS

; ) and are crucial for mammalian brain de-  mutations impair T4 and T3 transport through the blood-brain
velopment ( R ). TH deficiency during maturation barrier causing the profound intellectual deficit and neurclogical

© The Author 2015, Published by Oxford University Press. All rights reserved. For Permissions, please e-mail: journals.permissions@oup.com
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Summary

Leaf senescence is a complex process, which has dramatic consequences on crop yield. In
sunflower, gap between potential and actual yields reveals the economic impact of senescence.
Indeed, sunfiower plants are incapable of maintaining their green leaf area over sustained
periods. This study characterizes the leaf senescence process in sunflower through a systems
bioclogy approach integrating transcriptomic and metabolomic analyses: plants being grown
under both glasshouse and field conditions. Our results revealed a correspondence between
profile changes detected at the molecular, biochemical and physiological level throughott the
progression of leaf senescence measured at different plant developmental stages. Early
metabolic changes were detected prior to anthesis and before the onset of the first senescence
symptoms, with more pronounced changes ohserved when physiological and molecular variables
were assessed under field conditions. During leaf development, photosynthetic activity and cell
growth processes decreased, whereas sucrose, fatty acid, nuceotide and amino acid metab-
olisms increased. Pathways related to nutrient recycling processes were also up-regulated.
Members of the NAC, AP2-ERERP, HB, bZIP and MYB transcription factor families showed high
expression levels, and their expression level was highly correlated, suggesting their involvement
in sunflower senescence. The results of this study thus contribute to the elucidation of the
molecular mechanisms involved in the onset and progression of leaf senescence in sunflower
leaves as well as to the identification of candidate genes involved in this process.

Keywords: sunflower, leaf
senescence, transcriptomics,
metabalomics, data integration,
candidate genes.

senescence, a massive degradation of photosynthetic proteins

Introduction takes place. In addition, Martinez et a/. (2008) and Carridn et al.

Leaf senescence is a complex process, controlled by multiple
genetic and environmental variables, which has strong impact on
crop vield (Gregersen et al., 2013). In sunflower, the fourth most
important oil crop worldwide, the senescence process reduces the
capacity of plants to maintain their green leaf area for longer
periods, thus leading to economic losses (Aguirrezédbal et al.,
2003; Dosio et al., 2000). In different crops, including sunflower,
a delay in leaf senescence thus has an important impact on yield,
by maintaining photosynthetic leaf area especially during the
reproductive stage (DelaVega et al., 2011; Gregersen et al,,
2013; Kusaba et al.,, 2013; Sadras et al., 2000a,b). During leaf

(2013) demonstrated that the accumulation of small ‘senescence-
associated vacuoles’ (SAVs) with intense proteolytic activity in
senescing leaves of soya bean and Arabidopsis thaliana is
associated with chloroplast protein breakdown. This finding
suggests autophagy is involved in the process. Considering the
complexity and dynamic nature of these processes, embarking on
an experimental systems biology approach is crucial in under-
standing the leaf senescence process (Guo, 2013). At the
transcriptional level, the regulation of senescence has been well
studied in model species such as A. thaliana (Gepstein et al.,
2003; Lim et al, 2003; Lin and Wu, 2004). Furthermore, this

| Please cite this article as: Moschen, S., Bengoa tuani, S., Di Rienzo, J.A., Caro, M.P., Tohge, T., Watanabe, M., Hollmann, J., Gonzélez, S, Rivarola, M., Garcia-
Garcia, F., Dopazo, J., Hopp, H.E., Hoefgen, R., Fernie, A.R., Paniego, N., Fernandez, P. and Heinz, R.A. (2015) Integrating transcriptomic and metabolomic analysis
to understand natural leaf senescence in sunflower. Plant Bictechnol. J., doi: 10.1111/pbi. 12422 |
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ARTICLE 1NFO ABSTRACT

Artidle history: - FMR1 upremutation female carriers are at risk for Fragile X-associated primary ovarian insufficiency (FXPO1).
Received 2 March 2015 Insights from knock-in mouse mode! have recently demonstrated that FXPOI fs due to an increased rate of follicle
:mme:;'lee: 'lﬂsf;?u":‘f:;;’;m 12 May 2015 depletion or an impaired development of the growing follicles. Molecular mechanisms responsible for this

reduced viability are still unknown. In an attempt to provide new data on the mechanisms that lead to FXPQI,
we report the first investigation involving transcription profiling of total blood from FMR? premutation female
carviers with and without FXPOL A total of 16 unrelated female individuals (6 FMRT premutated females with

Available enline oo

ma;ﬁﬁumﬁan FXPOI; 6 FMR1 premutated females without FXPOL; and 4 no-FXPOI females) were studied by whole human
EXFOl genome oligonucieotide microarray (Agilent Technologies). Fold change analysis did not show any genes with
Female infertility significant differential gene expressian, However, functional profiling by gene set analysis showed large number
Docyte maturation of statistically significant deregulated GO annotations as well as numerous KEGG pathways in FXPOI females,

These results suggest that the impairment of fertility in these females might be due to a generalized deregulation
of key signaling pathways involved in cocyte maturation, In particular, the vasoendotelial growth factor signal-
ing, the inositol phosphate metabolism, the cell cycle, and the MAPX signaling pathways were found to be
down-regulated in FXPOI females. Furthermore, a high statistical enrichment of biological processes involved
in cell death and survival were found deregulated among FXPO! females, Our results provide new strategic
approaches to further investigate the molecular mechanisms and potential therapeutic targets far FXPOI not
focused in a single gene but rather in the set of genes involved in these pathways.

© 2015 Elsevier B.V. All rights reserved.

- 1. [ntroduction
Abbreviations: POI, primary ovarianinsufficiency; POF, premature ovatian failure; FSH,

follicle-stimulating hormone; FXPO, Fragile X-associated primary ovarian insufficiency:
FMRP, Fragile X mental retardation protein; FXS, Fragile X syndrome; FXTAS, Fragile
X-associated tremor/ataxia syndrome; GO, Gene Ontology; KECG, Kyoto Encyclopedia of
Genes and Genomes; FDR, False Discovery Rate; VEGF, vasoendotelial growth factar,
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Primary ovarian insufficlency (POI), previously referred as prema-
ture ovarian failure (POF), is defined as the occurrence of amenorrhea
for at least 4 months, before the age of 40 in women, accompanied
with alteration of specific serum markers levels (follicle-stimulating
hormone (FSH) >40 IU/. and estradiol <50 pg/mL) {Nelson, 2009).

Genetic factors affecting the ovary and the uterus are common
causes of infertility. In fact it is reported that 7% of POI cases have a ge-
netics etiology (Bachelot et Jl., 2009), involving genes with various
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ABSTRACT

Babelomics has been running for more than one
decade offering a user-friendly Interface for the func-
tional analysls of gene expression and genomie data.
Here we present lts fifth release, which includes sup-
port for Next Generation Sequencing data including
gene expression (RNA-seq), exome or genome re-
sequencing. Babelomics has simplified Its interface,
being now more intuitive. Improved visuallzation op-
tlons, such as a genome viewer as well as an inter-
active network viewer, have been Implemented. New
technical enhancements at both, cllent and server
sides, makes the user experience faster and more
dynamic. Babelomics offers user-friendly access to
a full range of methods that cover: (I) primary data
analysis, (il) a variety of tests for different experimen-
tal designs and (ill) different enrichment and network
analysis algorithms for the interpretation of the re-
sults of such tests In the proper functlonal context.
In addition to the public server, local coples of Babe-
lomics can be downloaded and installed. Babelomics
is freely avallable at: hitp:i/www.babelomics.org.
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Present addresses:

INTRODUCTION

Babelomics is an integrative web-based platform for the
functional analysis of transcriptomic and genomic data.
Named after the tale ‘The Babel library’ (1), a master-
piece by the famous Argentinean writer Jorge Luis Borges
that describes an infinite library containing all the possible
books, Babelomics has been running formore than 10 years,
becoming rapidly a classic in the field of functional analy-
sis. Its first version, published in 2005 (7), consisted of a col-
lection of methods for functional enrichment analysis (7,4)
based on different biologically relevant terms (GO; Gene
Ontology, KEGG, elc.). Since then, Babelomics has re-
leased new versions that incorporated transcriptomics pri-
mary data analysis methods from the GEPAS (©-9) (a web
tool discontinued by the end of 2012). The functionality
of these new versions was complemented with more func-
tional analyses, such as network analysis (10,11), or text-
mining (1 7). Also, the possible data types were expanded to
single nucleotide polymorphisms (SNPs) and thus Genome
Wide Association Analysis (GWAS) could be carried out in
Babelomics ( ). In terms of software, Babelomics has
evolved by adopting increasingly efficient web technologies.
Thus, from the plain HTML of the initial versions (2,14),
Babelomics was re-engineered to use SOAP web services
and Web 2.0 technology features, such as AJAX in the 2008
release (13). Later, in the 2010 release ( ), the backend
was rewritten in Java while an extensive use of JavaScript at
the client side was made, The continuous adoption of new
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Abstract

Retinitis pigmentosa (RP} is a group of progressive inherited retinal dystrophies that cause visua! impairment as a result of
photoreceptor cell death. RP is heterogeneous, both clinically and geneticaily making difficult to establish precise genotype—
phenotype correlations. In a Spanish family with autosomal recessive RP (atRP), homozygosity mapping and whole-exome
sequencing led to the identification of a homozygous mutation (£.358_359delGT; p.Ala122Leufs*2) in the ZNF408 gene. A
screening performed in 217 additional unrelated families revealed another homozygous mutation (¢.1621C>T; p.Arg541Cys) in
an isolated RP case. ZNF408 encodes a transcription factor that harbors 10 predicted C2H2-type fingers thought to be implicated
in DNA binding. To elucidate the ZNF408 role in the retina and the pathogenesis of these mutations we have performed different
functional studies. By immunochistochemical analysis in healthy human retina, we identified that ZNF408 is expressed in both
cone and rod photoreceptors, in a specific type of armnacrine and ganglion cells, and in retinal blood vessels, ZNF408 revealed a
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Abstract

least the 10% of the full-length reference signal,

tumor and normal breast samples (P = 0.689).

tumor samples,

Keywords: BRCA1, Splicing, Breast cancer

Background: BRCA! is a key protein in cell network, invalved in DNA repair pathways and cell cycle. Recently, the
ENIGMA consortium has reported a high number of alternative splicing (AS) events at this locus in blood-derived
samples. However, BRCA] splicing pattern in breast tissue samples is unknown. Here, we provide an accurate
description of BRCA? splicing events distribution in breast tissue samples.

Methods: BRCAT splicing events were scanned in 70 breast tumor samples, 4 breast samples from healthy
individuals and in 72 blood-derived samples by capillary electrophoresis (capillary EP). Molecular subtype was
identified in afl tumor samples. Splicing events were considered predominant if their relative expression level was at

Results: 54 BRCA] AS events were identified, 27 of them were annotated as predominant in at least one sample.
45q, A13, A9, A5 and ¥ 1aA were significantly more frequently annotated as predominant in breast tumor samples
than in blood-derived samples. Predominant splicing events were, on average, more frequent in tumor samples than
in normal breast tissue samples (P = 0.010). Similarly, fikely Inactivating splicing events (PTC-NMDs, Non-Coding, A5
and A18) were more frequently annotated as predominant in tumor than in normal breast samples (P = 0.020),
whereas there were no significant differences for other splicing events (No-Fs) frequency distribution between

Conclusions; Qur results complement recent findings by the ENIGMA consortium, demonstrating that 8RCA? AS,
despite its tremendous complexity, is similar in breast and blood samples, with no evidences for tissue specific AS
events. Further on, we condlude that somatic inactivation of BRCA7 through spliciogenic mutations is, at best, a rare
mechanism in breast carcinogenesis, albeit our data detects an excess of likely inactivating AS events in breast

Background

Germ-line inactivating mutations in the breast cancer sus-
ceptibility gene BRCA1 (OMIM#113705) confer a marked
hereditary predisposition to breast and ovarian cancer
(HBOC). Yet, the role of BRCAI as a driving gene in spor-
adic breast cancer is, at best, far from clear. Early studies
identified a very low proportion of somatically acquired

* Correspondence: atocha 10@hotmail com; mdhoya@hotmail com
"Molecular Oncology Laboratoy, Instituto de Investigacién Saniaria San
Carios, Center affiliated to the Red Tematica de Investigacién Cooperativa
(RD12/0036/006), Instituto Carlos {ll, Spanish Ministry of Economy and
Competitivy, 28040 Madrid, Spain

Full list of authar information is avallable at the end of the article

() Bioted Central

BRCAI inactivating mutations in sporadic breast cancer
[1]. Recent efforts aimed at elucidating the cancer
genome have confirmed this view. According to the
COSMIC database (http:/ /cancersanger.acuk/cancergenome/
projects/casmic/; last accessed 08/01/2015), BRCAI somatic
mutations are very rare, regardless of the breast cancer
subtype analyzed (0.61% of breast cancer samples overall,
0.44% of basal-like breast cancers) While the analysis of
somatic mutations does not support a major role for
BRCA1 in sporadic breast carcinogenesis, other evidences
suggest that altered transcriptional regulation, rather than

© 2015 Romero et 4, licensee Biohed Central. This Is an Open Access sriicle distributed under the temms of the Creative
Commons Attribution License (http/creativecommons.org/licenses/by/44), which permits unrestricted use, distrbution, and
reproduction in any medium, provided the original work is properly credited, The Creative Commons Public Domain

Dedication waiver (http/creativecommons.org/publicdomain/zero/1.0/) applies to the data made available in this article,
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Abstract

remain present in adulthood.
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Data Avatlabllity: The authors confirm that all data « g the findk

Background: Intrauterine growth restriction {IUGR} induces fetal cardiac remodelling and dysfunction, which persists
postnatally and may explain the link between low birth weight and increased cardiovascular montality in adulthood.
However, the cellular and molecular bases for these changes are still not well understood. We tested the hypothesis that
IUGR is assoclated with structural and functional gene expression changes in the fetal sarcomere cytoarchitecture, which

Methods and Results: IUGR was induced in New Zealand pregnant rabblits by selective ligation of the utero-placental
vessels. Fetal echocardiography demonstrated more globular hearts and signs of cardiac dysfunction in IUGR. Second
harmonic generation microscopy (SHGM) showed shorter sarcomere length and shorter A-band and thick-thin filament
interaction lengths, that were already present in utero and persisted at 70 postnatal days (adulthood). Sarcomeric M-band
(GO: 0031430) functional term was over-represented in IUGR fetal hearts.

Conclusion: The results suggest that IUGR induces cardiac dysfunction and permanent changes on the sarcomere,

Alez-Tendere A, Garda-Caiadilla P, Crispi F, Garcla-Garcla F, et al. (2014) Py
Intrauterine Growth Restriction. PLo5S ONE 9{11): 113067, dak10.1371/journal.pone.0113067
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Introduction

Intrauterine growth restricion (TUGR) is a major cause of
perinatal mortality and long term morbidity [1] affecting up to 7-
10% of pregnancies. IUGR results in low birth weight, which has
been epidemiologically associated with an increased risk of
cardiovascular disease in adulthood [2], This association is thought
to be mediated through fetal cardiovascular programming. Fetuses
with TUGR suffer from chronic oxygen and nutrients restriction
[3], which triggers an adaptive hemodynamic cardiovascular
adaptation [4,5] associated with iz ulere volume and pressure
overload [6]. Consequently, IUGR fetuses and newborns show
signs of cardiovascular remodelling and dysfunction, including
reduced annular peak velocites [7] and increased carotid intima-
media thickness [8]. These fetal changes persist postnatally, as
shown in human children [9] and in adult animal models [10,11].

PLOS ONE | www.plosone.org

Although the effects of TUGR on cardiac organ remodelling have
been characterized, the features of cardiac fetal programming at
subcellular scale are poorly documented. Identifying cellular and
molecular pathways involved in the fetal cardiac programming
may provide a better understanding into the pathogenesis of the
disease and could be an opportunity to design therapeutic
interventions reducing the burden of cardiovascular disease from
early life.

The sarcomere is the basic fanctional unit of the cardiac
contractile machinery. Changes in sarcomere structure and its key
proteins have been observed in experimental models of cardiac
dysfunction and failure [12-14]. In a previous study, we
demonstrated that chronic pre-natal hypoxia induced permanent
post-natal changes in the content and isoforms of sarcomeric
proteins, including titin and myosin [10]. Interestingly, in another
recent study in human hearts, we have demonstrated that severe
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The striking similarity displayed at the mechanistic level betwesn tumorigenesis and the
generation of induced pluripotent stem cells and the fact that genes and pathways rele-
vant for embryonic development are reactivated during tumor progression highlights the
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ven by the SRR2 enhancer from the Sox2 gene promoter {named S4+ reporter), to isolate
cancer stem cells (CSCs) from breast cancer cell lines. The S4+- pluripotency transcriptional
reporter allows the isolation of cells with enhanced tumorigenic potential and its activa-
tion was switched on and off in the cell lines studied, reflecting a plastic cellular process.
Microarray analysis comparing the populations in which the reporter construct is active
versus inactive showed that positive cells expressed higher mRNA levels of cytokines (IL-
8, 116, TNF) and genes (such as ATF3, SNAI2, and KLF6) previously related with the CSC
phenotype in breast cancer.

Keywords: Son2, broast stom cell, plurij Y, rep EMT

INTRODUCTION cells (1). Nearly 40 years latter, these ideas and questions are still

Cancer stem cells (CSCs) play a central role in tumor progression
and recurrence, but our knowledge of their biology and origin
is still limited. The lack of good CSC markers in solid tumors
could explain our limited understanding of its biology and ham-
pers the development of more efficient chematherapy treatments.
In breast cancer, fluorescent substrates (like Aldefluor), DNA dyes
(such as Hoechst 33342 or Rhodamine 123 for the isolation of
the side population) or different combinations of surface markers
(CD24, CD44, CD133, CD49f, CD29, CD50, CD14) can be used
10 isolate little overlapping cell populations displaying enhanced
tumor-initiating potential. To better understand the origin and
dynamics of breast CSCs and to be able to use this knowledge
to develop novel therapeutic approaches, new isolation methods
and/or more specific combinations of markers are needed.
Cancer and developmental biology scientists realized over a
century ago that genes and pathways relevant to cancer overlap
with fetal development as reflected in the reactivation of embry-
onic genes during tumor progression. Consequently, the question
was raised of whether tumors could arise from transformation of
tissue stem cells or “retro-differentiation” of more differentiated

www.frontiersin.org

hot spots in cancer research. The “retro-differentiation” concept
can be now translated as cellular plasticity, a process by which non-
stem differentiated cells can spontaneously acquire stem cell-like
characteristics (2). This phenomenon has important implications
for cancer therapy and a big impact on our current view of the
CSC hypothesis. The CSC model holds that tumors are organized
in a cellular hierarchy in which CSCs are the only cells with unlim-
ited proliferation potential and responsible for tumor growth and
propagation. Originally, the CSC hypothesis was a linear model
with the CSC on the top of the hierarchy and the more differenti-
ated cells on the bottom, but the concept of cellular plasticity and
experimental observations are challenging this model (3),

It is striking that the similarity observed at the mechanistic level
between tumorigenesis and the generation of induced pluripotent
stem (iPS) cells from fibroblasts as described by Takahashi and
Yamanaka (4). The production of these iP$ cells required the over-
expression of four transcription factors, Oct4, Sox2, KIf4, and c-
Myc, although KIf4 and c-Myc can be replaced by Lin28 and Nanog
(5) and may even be dispensable. The efficiency of this repro-
graming process is extremely low and remains so far an in vitro

November 2014 | Volume 4 | Article 308 | 1
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ABSTRACT

Disease targeted sequencing is galning importance
as a powerful and cost-effective application of high
throughput sequencing technologies to the diagno-
sis. However, the lack of proper tools to process the
data hinders its extensive adoption. Here we present
TEAM, an intuitive and easy-to-use web tool that
fills the gap between the predicted mutations and
the final diagnostic in targeted enrichment sequenc-
ing analysis. The tool searches for known dlagnostic
mutations, corresponding to a disease panel, among
the predicted patient’s variants. Dlagnostic variants
for the disease are taken from four databases of
disease-related varlants (HGMD-public, HUMSAVAR,
Clinvar and COSMIC.) If no primary diagnostic vari-
ant is found, then a list of secondary findings that
can help to establish a diagnostic is produced. TEAM
also provides with an Interface for the definition of
and customization of panels, by means of which,
genes and mutations can be added or discarded to
adjust panel definitions. TEAM Is freely avallable at:
http://team.babelomics.org.

INTRODUCTION

Precision medicine relies on the transition from conven-
tional to molecular biomarker-based diagnostics for treat-
ment decisions. The recent development of the new genera-
tion of sequencing technologies makes rapid and econom-
ical genome sequencing possible and, consequently accel-
erates the ratio of biomarker discovery. However, although
exome- and genome-sequencing are increasingly affordable
for research, disease-targeted testing presents a number of
advantages that makes it an invaluable tool in the diagnos-

tic evaluation (7). Actually, the American College of Med-
ical Genetics and Genomics recommends that exome or
genome sequencing approaches should only be applied to
those cases in which disease-targeted testing is unlikely to
return a positive result in a timely and cost-effective manner
or is directly negative. Along these lines, a few months ago
the first Food and Drug Administration (FDA) authoriza-
tion for next-generation sequencer for clinical applications
was granted (). Looking for known diagnostic variants in
known disease genes optimizes the resources in a clinical
context which drastically reduces the risk of occurrence of
unsolicited, incidental findings (?), especially when these are
not actionable (which is often the case) (4), Multiplexing as-
says with panels of disease genes allows high precision di-
agnostic of cancer subtypes or hereditary diseases at quite
affordable prices.

To our knowledge, despite the increasing use of this
typc of diagnostic tools (see ,
there are no open bicinformatic tools available to deal
with the results of such tests (beyond the conventional,
general-purpose commercial software provided by the in-
strument manufacturers). Here we present Targeted Enrich-
ment Analysis and Management (TEAM), a web-based so-
lution for the definition, analysis and management of panels
of genes for targeted enrichment sequencing for diagnostic
purposes. TEAM allows users to define their own panels of
genes and use them for diagnostic in an intuitive and easy-
to-use environment. Moreover, despite TEAM being a web
application, the entire patient’s sequencing information is
managed locally thus avoiding any problem of data privacy
or confidentiality.
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ABSTRACT

Whole-exome sequencing has become a tundamen-
tal tool for the discovery of disease-related genes
of familial diseases and the identification of somatic
driver varlants in cancer. However, finding the causal
mutation among the enormous background of indi-
vidual variability in a smalfl number of samples is
still a big challenge. Here we describe a web-based
tool, BiERapp, which efficiently helps in the identifi-
cation of causative varlants in family and sporadic
genelic diseases. The program reads lists of pre-
dicted variants (nucleotide substitutions and indels)
in affected individuals or tumor samples and con-
trols. In family studies, different modes of inheritance
can easily be defined to filter out variants that do not
segregate with the disease along the family. More-
over, BIERapp integrates additional information such
as allelic frequencies In the general population and
the most popular damaging scores to further nar-
row down the number of putative variants in succes-
sive flltering steps. BIERapp provides an interactive
and user-friendly interface that Implements the fil-
tering strategy used in the context of a large-scale
genomic project carried out by the Spanish Network
for Research in Rare Diseases (CIBERER) in which
more than 800 exomes have been analyzed. BiERapp
is freely available at: http://blerapp.babelomics.org/

INTRODUCTION

Recent advances in high-throughput sequencing technolo-
gies have made it possible to sequence whole genomes or

“To whom correspondence should be addressed. Tel: +34 963 289 680; Fax: +34 963 288 701 ; Bmail: jdopazo@cipf.es

Present address;

exomes at unprecedented speeds and low costs, In particu-
lar, targeted sequencing of exomes has been extensively and
successfully used to discover disease genes in Mendelian dis-
orders (1,2) or in cancer (3,4). However, with more than 30
000 variants found per exome ( ), finding disease-causing
genes is a cumbersome, time-consuming task that often re.
quires intensive human intervention (5).

In spite of the obvious need for tools that facilitate the
gene prioritization process, there are no many open solu-
tions currently available ( ). Most of the available tools
cover the primary analysis (QC, alignment and variant call-
ing) (7- ) that ends up in a list of variants found in sequenc-
ing experiments (VCF file) that can be annotated with dif-
ferent programs, such as VARIANT (10), ANNOVAR (1 1),
etc

In the case of inherited diseases or de novo syndromes,
the availability of sequencing data of parents, siblings or
close relatives can significantly help in the process of finding
candidate disease genes. Actually, more sophisticated tools
can use such information to help in the detection of disease-
causing variants segregating along family pedigrees (12,13)
or somatic mutations in cancer (14). These tools increase the
precision of the calling process but lack, in some cases, user-
friendliness and fail to provide other filtering steps, The only
tool that enables more filtering steps, KGGSeq (15), is a
command line application,

BiERapp fills the gap that leads from the list of predicted
variants (VCF file) to the final candidate disease-gene list
by providing an interactive, web-based, easy-to-use frame-
work. The tool allows for the consecutive application of
filters that include segregation in familial cases {with dif-
ferent inheritance modes that can be easily defined), allelic
frequencies in the general population, mutational conse-
quences and other that narrow down the number of putative
variants to a small number of promising candidate variants.
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Abstract

Light-grown Arabldopsis thallana cell suspension culture (ACSC) were subjected to mild photooxidative damage with
Rose Bengal (RB) with the aim of gaining a better understanding of singlet oxygen-mediated defence responses in
plants. Additionally, ACSC were treated with H,O, at concentrations that induced comparable levels of protein oxida-
tion damage. Under low to medium light conditions, both RB and H,0, treatments actlvated transcriptional defence
responses and Inhibited photosynthetic activity, but they differed In that programmed cell death (PCD) was only
observed in cells treated with RB. When dark-grown ACSC were subjected to RB in the light, PCD was suppressed,
indicating that the singlet oxygen-mediated signalling pathway in ACSC requires functional chloroplasts. Analysis of
up-regulated transcripts in light-grown ACSC, treated with RB in the light, showed that both singlet oxygen-respon-
sive transcripts and transcripts with a key role in hormone-activated PCD (i.e. ethylene and jasmonic acid) were
present. A co-regulation analysis proved that ACSC treated with RB exhibited higher correlation with the conditional
fluorescence (fiu) mutant than with other singlet oxygen-producing mutants or wild-type plants subjected to high
light. However, there was no evidence for the up-regulation of EDS1, suggesting that activation of PCD was not asso-
ciated with the EXECUTER- and EDS1-dependent signalling pathway described in the fiu mutant. Indigo Carmine
and Methylene Viclet, two photosensitizers unabie to enter chloroplasts, did not activate transcriptional defence
responses in ACSC; however, whether this was due to their location or to thelr inherently low singlet oxygen quantum
efficiencies was not determined.

Key words: Arabidopsis cell cultures, photosensitizers, programmed cell death, reactive oxygen species, Rose Bengal, singlet
oxygen, transcriptional defence responses.

Abbreviations: AGSC, Arabidopsts thafiana call suspension cultures; Chl, chiorophyli; DAB, 3,3'"-diaminobenzidine tetrahydrochioride; DNPH, 2,4-dinitrophenyihy-
drazine; ET, ethylene; EX, EXECUTER; FDA, fluocrescein diacelate; HL, high light; IC, indigo carmine; JA, jasmonic acid; LL, low light; MV, Methylene Violet; OPDA,
12-oxophytodienolc acid; PGD, programmed cell death; Pehiide, protochlorophyliide; RB, Rose Bengal, ROS, reactive oxygen species; SA, salicylic acid.
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Germiine mutations in CDKN2A and/or red hair color variants in MC1R genes are
assoclated with an increased susceptibllity to develop cutaneous melanoma or non
melanoma skin cancer.

We studled the impact of the CDXKN2A germinal mutation p-G101W and MCIR
variants on gene expression and transcription profiles assoclated with skin cancer.
To this end we set-up primary skin cell co-cultures from siblings of melanoma prone-
familles that were later analyzed using the expression array approach.

As a result, we found that 1535 transcripts were deregulated in CDKN24 mutated
cells, with over-expression of immunity-related genes (HLA-DPB1, CLEC2B, IF144,
IFI44L, IFI27, IFIT1, IFIT2, SP110 and IFNK) and down-regulation of genes playing
a role in the Notch signaling pathway. 3570 transcripts were deregulated in MCIR
variant carriers. In particular, genes related to oxidative stress and DNA damage
pathways were up-regulated as well as genes assoclated with neurodegenerative
diseases such as Parkinson’s, Alzheimer and Huntington.

Finally, we observed that the expression signatures indentified in phenotypically
normal cells carrying CDKN2A mutations or MC1IR variants are maintained in skin
cancer tumors (melanoma and squamous cell carcinoma). These results indicate
that transcriptome deregulation represents an early event critical for skin cancer
development.

Barcelona, Spain
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Intrauterine growth restriction (TUGR) affects 7-10% of pregnancies and
is associated with cardiovascular remodeling and dysfunction, which
persists into adulthood. The underlying subcellular remodeling and car-
diovascular programming events are still poorly documented. Cardiac
muscle is central in the fetal adaptive mechanism to TUGR given its high
energetic demands. The energetic homeostasis depends on the correct
interaction of several molecular pathways and the adequate arrangement
of intracellular energetic units (ICEUs), where mitochondria interact with
the contractile machinery and the main cardiac ATPases to enable a quick
and efficient energy transfer. We studied subcellular cardiac adaptations
to TUGR in an experimental rabbit model. We evaluated the ultrastructure
of ICEUSs with transmission electron microscopy and observed an altered
spatial arrangement in TUGR, with significant increases in cytosolic space
between mitochondria and myofilaments. A global decrease of mitochon-
drial density was also observed. In addition, we conducted a global gene
expression profile by advanced bioinformatics tools to assess the expres-
sion of genes involved in the cardiomyocyte energetic metabulism and
identified four gene modules with & coordinated over-representation in
TUGR: oxygen homeostasis (GO: 0032364), mitochondrial respiratory
chain complex [ (GO:0005747), oxidative phosphorylation (GO:
0006119), and NADH dehydrogenase activity (GO:0003954). These
findings might contribute to changes in energetic homeostasis in TUGR.
The potential persistence and role of these changes in long-term cardio-
vascular programming deserves further investigation.

cardiomyocyte intracellular organization; energetic metabolism; fetal
cardiac programming; intracellular energetic units; intrauterine growth
restriction

INTRAUTERINE GROWTH RESTRICTION (IUGR), due to placental
insufficiency, affects up to 7-10% of pregnancies and is a
major cause of perinatal mortality and long-term morbidity (1).
Low birth weight, most likely due to 1UGR, is strongly asso-
ciated with increased risk of cardiovascular mortality in adult-
hood (7). This association is thought to be mediated through
fetal cardiovascular programming. 1UGR fetuses suffer from a

Address for reprint requests and other correspondence: E. Gratac s, Dept. of
Maternal-Fetal Medicine, ICGON, Hospital Clinic. Sabino de Arana, 1 08028
Barcelona, Spain (e-mail: gratacos@clinic.ub.es).
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chronic restriction of oxygen and nutrients (47), which triggers
the initiation of a variety of adaptive structural (12, 14, 46, 51)
and metabolic responses (25) due to a pressure/volume over-
load and, subsequently, with the objective of providing a more
efficient myocardial performance. As a consequence, IUGR
fetuses and newborns show signs of cardiovascular remodeling
and altered function (21, 13, 14).

The effect of hypoxia and nutrient restriction during preg-
nancy in cardiac development and function has been previously
studied, demonstrating the association of IUGR to a cardiac
remodeling. Maternal hypoxia has been related to changes in
cardiac structure and function (37, 38, 49), increased cardiac
collagen content (50), and changes in cardiomyocyte prolifer-
ation and apoptosis (6, 28) and to long-term effects increasing
cardiac susceptibility to ischemia-reperfusion injury by causing
changes on myocardial energetic metabolism (39, 55), How-
ever, the underlying cvents of cardiac remodeling in IUGR at
subcellular scale still remain poorly understood. The heart is an
organ with high-energy requirements in the form of ATP to
ensure proper functioning (29). Efficient energetic homeostasis
depends on the correct arrangement of snbeellular organelles.
A close spatial interaction between mitochondria and the sar-
comere contractile filaments is esscntial to ensure adequate and
quick transportation of ATP. This is reached by the intracel-
lojar energetic units (ICEUs), which arc structural and func-
tional units, consisting of mitochondria located at the level of
the sarcomeres between Z-lines interacting with surrounding
myofilaments, sarcoplasmic reticulum, cytoskeleton, and cyto-
plasmic enzymes, that promote an endogenous cycling of
adenine nucleotides between mitochondria and ATPases (40,
44, 45). Alterations in ICEUs arrangement together with an
impaired local energetic regulation of the main cardiac AT-
Pases have been described in cardiac pathophysiological pro-
cesses (24). In addition, cardiomyocyte energetic homeostasis
is regulated by a complex interaction of molecunlar pathways,
mainly involving energy production through oxidative phos-
phorylation in the mitochondria (48). It has been widely
described that disruption of mitochondrial oxidative phosphor-
ylation plays a critical role in the development of heart failure
(26, 35, 52). The oxidative phosphorylation takes place in the
mitochondrial electron transport chain. It is composed of five
complexes; in the complex 1 the enzyme NADH dehydroge-
nase catalyzes the reaction (2). Deficiencies in complex 1

http:/fwww.ajpheart.org
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Mammosphere Formation in Breast Carcinoma Cell Lines
Depends upon Expression of E-cadherin
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Tumors are heterogeneous at the celiular level where the ability to maintain tumor growth resides in discrete cell
populations. Floating sphere-forming assays are broadly used to test stem cell activity in tissues, tumors and cefl
lines. Spheroids are originated from a small population of cells with stem cell features able to grow in suspension
culture and behaving as tumorigenic In mice. We tested the ability of eleven common breast cancer cell lines
representing the major breast cancer subtypes to grow as mammospheres, measuring the abllity to maintain cell
viability upon serial non-adherent passage. Only MCF7, T47D, BT474, MDA-MB-436 and JIMT1 were successfully
propagated as long-term mammosphere cultures, measured as the increase In the number of viable cells upon serial
non-adherent passages. Other cell lines tested (SKBR3, MDA-MB-231, MDA-MB-468 and MDA-MB-435) formed cell
clumps that can be disaggregated mechanically, but cell viability drops dramatically on their second passage.
HCC1937 and HCC1569 cells formed typical mammospheres, although they could not be propagated as long-term
mammosphere cultures. All the sphere forming lines but MDA-MB-436 express E-cadherin on their surface. Knock
down of E-cadherin expression in MCF-7 cells abrogated its ability to grow as mammaspheres, while re-expression
of E-cadherin in SKBR3 cells allow them to form mammospheras. Therefore, the mammosphere assay is suitable to
reveal stem like features in breast cancer cell lines that express E-cadherin,
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introduction

The cancer stem cell model of tumor growth gives us a
framewark ta explain the intra-tumor heterogeneity observed in
tumors and is supported by the fact that only a specific subset
of cancer cells within the original tumor are able to propagate
tumor growth, when transplanted into immunosuppressed
mice, resembling the heterogeneity displayed by the original
tumor [1]. In many ways cancer stem cells (CSCs) are similar
to normal stem cells: both types of cells share the self-renewal
abilty and they are able to generate differentiated
descendants. CSCs are likely responsible for tumor growth,
metastatic expansion of the tumor and relapse after surgery or

PLOS ONE { www.plosone.arg

chemotherapy. Despite their role as central players in cancer
biology, our knowledge about their biology and origin is still
very limited. CSCs may arise from normal tissue stem cells
harboring transforming mutations or from more differentiated
cells that during tumor progression acquire stem celt traits 2.
Breast cancer cells with a CD44*/CD24% surface phenotype
were found to have tumor-initiating properties with stem-cell
like features and invasive ability [3], however it is unclear
whether their presence in a tumor has clinical implications [4].
Furthermore, CD44*/CD24"%- cells are more frequent in basal
breast tumors (and particularly high in BRCA1 mutated tumors)
suggesting that the cancer stem cells are not restricted to those
markers [5]. Although there is no definitive consensus on the
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Role of CPI-17 in restoring skin homoeostasis in cutaneous field
of cancerization: effects of topical application of a film-forming
medical device containing photolyase and UV filters
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Abstract: Cutaneous field of cancerization (CEC) is caused in
part by the carcinogenic effect of the cyclobutane pyrimidine
dimers CPD and 6-4 photoproducts (6-4PPs). Photoreactivation
is carried out by photolyases which specifically recognize and
repair both photoproducts. The study evaluates the molecular
effects of topical application of a film-forming medical device
contgining photolyase and UV filters on the precancerous field
in AK from seven patients. Skin improvement after treatment
was confirmed in all patients by histopathological and molecular
assessment. A gene set analysis showed that skin recovery was
associated with biological processes invalved in tissue

homoeostasis and cell maintenance, The CFC response was
associated with over-expression of the GPJ-17 gene, and a
dependence on the initial expression level was observed

(P = 0.001). Low CPI-17 levels were directly associated with pro-
inflammatory genes such as TNF (P = 0.012) and IL-1B

(P = 0.07). Our results suggest a role for CPI-17 in restoring
skin homoeostasis in CFC lesions.

Key words: actinic keratoses — CPI-17 ~ cutaneous field of cancerization —
expression array — PPPIRI4A
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Background

Cutaneous field of cancerization (CFC) is associated with gemomic
alterations due to the carcinogenic effect of sun exposure (1) and
comprises actinic keratoses (AKs) and squamous cell carcinomas
(SCCs) (2). UV radiation, particularly UVRB, promotes the produc-
tion of cyclobutane pyrimidine dimers (CPDs) and 6-4 photo-
products (6-4PPs) which subsequently interfere with biological
processes that are critical for cell viability (3). The nucleotide exci-
sion repair (NER) system is employed by mammal cells to remove
UV-induced DNA damage (4). However, whereas 6-4PPs are effi-
ciently recognized and removed by the NER system, CPDs recog-
nition and removal is poor (5.6). Many organisms have an
additional repair mechanism named photoreactivation, which is
carried out by photolyases which specifically recognize and repair
cither CPDs or 6-4PPs (7). The potential of DNA photolyases in
skin cancer prevention has been increasingly recognized. Beneficial
effects after transferring @ CPD photolyase into mammals have
been obteined in transgenic mice (8). Tramsgenic expression of

photolyases showed a 40% increase in CPD lesion repair,
improved resistance against UV-induced effects suppressing the
formation of skin carcinomas. Furthermore, topical application of
liposome formulations with CPD photolyases onto human skin
provides protection against UVB-induced darpage (9).
Questions addressed

We explored the molecular effects of topical application of Eryfo-
tona® AK-NMSC (Eryf-AK; ISDIN, Barcelona, Spain), a film-
forming medical device containing Repairsomes® (photolyase in
liposomes and UV filters), in patients with CFC.

Experimental design

For experimental design and procedures see Data S1.

Results

Three of seven patients with CFC (AK Pretreatment biopsies) pre-
sented a complete histological clearance, one patient presented his-
tological clearance in more than 80% of the sample, and three
additional cases presented partial histological improvement
associated with inflammation. Based upon the histopathology

| s

© 2013 John Wiley 8 Sons A/S. Published by John Wiley & Sons Ltd
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Epidemiological and experimental studies suggest that fiber and
phenolic compounds might have a Pprotective effect on the devel-
opment of colon cancer in humans. Accordingly, we assessed the
chemopreventive efficacy and associated mechanisms of action
of a lyophilized red grape pomace containing proanthecyanidin
(PA)-rich dietary fiber [grape antioxidant dietary fiber (GADF)]
onl spontaneons intestinal tumorigenesis in the Apc™™* monse
model, Mice were fed a standard diet (control group) or a 1%
(w/w) GADF-supplemented diet {GADF group) for 6 weeks.
GADF supplementation grestly reduced intestinal tumorigen-
esis, significantly decreasing the total number of polyps by 76%.
Moreover, size distribution analysis showed a considerable reduc-
tion in all polyp size categories [diameter <1 mm (65%), 1-2mm
(67%) and >2mm (87%)]. In terms of polyp formation in the
proximal, middle and distal portions of the smalt intestine, a
decrease of 76, 81 and 73% was observed, respectively. Puiative
molecular mechanisms underlying the inhibition of intestinal
tumorigenesis were investigated by comparison of microarray
expression profiles of GADF-treated and non-treated mice. We
observed that the effects of GADF are mainly associated with the
induction of a G, cell cycle arrest and the downregulation of genes
related to the immune resporse and inflammation, Our findings
show for the first time the efficacy and associated mechanisms of
action of GADF against intestinal tumorigenesis in ApcMin mice,
suggesting its potential for the prevention of colorectal cancer.

Introduction

Most grape dietary fiber and phenolics accumulate in the fruit skins,
seed and pulp, which after the manufacture of grape juice and wine
remains as pomace. After production, this processed raw material
becomes a by-product and is used as fertilizer, animal feed or dis-
posed in dumps, being a great waste of health-prometing compounds.

Abbreviations: Apc, adenomatous polyposis coli; FC, fold change; GADF,
grape antioxidant dietary fiber; KEGG, Kyoto Encyclopedia of Genes and
Genomes; PA, proanthocyanidin,

tinal polyposis in Apc™™* mice: relation

As there is some evidence suggestin g that dietary intake of vegetables
and fruits, rich in fiber and phenolic compounds, is associated with a
decrease in the risk of developing colorectal cancer (%), further study
of these by-products mey help to define their application as colon can-
cer chemopreventive agents.

Grupe antioxidant dietary fiher (GADF), here in the form of lyo-
philized red grape pomace, is a wine processing by-product from red
grape that is rich in dietary fiber and phenolics. It contains a large
amount (13% w/w) of non-extractable polymeric PA, mainly (epi)
catechin-based polymers that are part of the dietary fiber fraction
together with lignins and polysaccharides. Dauring its transit along
the intestinal tract, the small soluble phenolics are absorbed and the
remaining PA progressively release (epi)catechin units that are then
absorbed and metabolized. The remaining polymeric PA is cleaved by
the intestinal microbiota into smaller species such as phenolic acids,
which in tum are absorbed and metabolized (?). Previous studies in
male Wistar rats have shown that GADF reduces mucosal apapto-
sis, probably due to modulation of the glutathione redox system and
endogenous antioxidant enzymes (). Recently, Lizdrraga er al. )
reported that the inclusion of GADF in the mouse diet protects the
normal colen tissue against polyp development through alterations
in the expression of tumor Suppressor genes and proto-oncogenes as
well as the modulation of enzymes pertaining to the xenobiotic detox-
ifying system and endogenous antioxidant cell defenses. Together,
these results suggest that GADF could be an effective chemopreven-
tive agent against colorectal cancer, Howeve , the efficacy of GADF
as a chemopreventive agent needs to be established in well-defined
preclinical models of colon cancer before embarking on clinical trials,

The Apc™™* mouse is a model of colon cancer that harbors a dom.
nant germ-line mutation at codon 850 of the homolog of the human
adenomatous polyposis coli (Apc) gene, which results in a defective
protein product that predisposes the mice to spontaneously develop pre-
neoplastic intestinal polyps (5), APC function is linked to the Wt sign-
aling pathway, in which it operates by activating -catenin degradation,
Therefore, mutation of the Apc gene produces cytosulic accumulation
and an increase in the nuclear franslocation of B-catenin. In the nucleus,
B-catenin activates the transcription factor T cell factor/lymphoid
enhancer factor, giving rise to an increase in the expression of genes
regulating cell proliferation and predisposing the cells to the formation
of tmors. Mutations in the Apc gene have been directly implicated in
the development of both human familial adenomatous polyposis and
sporadic colorectal cancer (). Hence, the Apc™™ mouse model is
considered an analog of human intestinal tumorigenesis and has been
widely used to study the effects of dietary and pharmaceutical agents
on human colon cancer prevention, Here, we assessed the efficacy and
associated molecular mechanisms of action of GADF consumption on
spontaneous intestinal tumarigenesis in Apc™™ mice,

Materials and methods

Grape antioxidan: dietary fiber

GADF was obtained from red grapes (the Cencibel variety) harvested in the
vimuge year 2005 in La Mancha fegion in Spain, as described in the Spanish
patents registered under the numbers 2259258 and 2130092, The percentage
composition of GADF used in this work was as follows: dietary fiber, 7310.8
(58+0.8 comprising an indigestible fraction of insoluble compounds such as
lignin and PAs and 16+0.]1 of o soluble fraction constituted by pectins and
hemicellulose); polymeric PAs assaciated with insoluble dietary fiber, 15=0,2;
fat, 8:+0.5; protein, 11:£0.5 and ash, 5+0.2. More than 100 phenolic compounds
(not associated with dietary fiber) such as phenolic acids, anthocyanidins,
catechins and other flavonoids have been detected in GADF (-).

Animals and diet

We used male ApcM™™ mice aged 5 weeks from Jackson Laboratories (Bangor,
ME). Animals were housed in plastic cages a1 22°C and 50% humidity, with

© The Author 2013, Published by Oxford University Press. All rights reserved. For Permissions, please email: journals.permissions @oup.com 1881
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Background: Genome-wide expression analysis using microarrays has been used as 3 research stm?g_y to dis-
covery new biomarkers and candidate genes for a number of diseases. We aim to find new biomarkers for the
prediction of acute coranary syndrome (ACS) with a differentially expressed mRNA profiling approach using
whole genomic expression analysis in a peripheral blood cell model from patients with early ACS.

Methods and results: This study was carried out in two phases, On phase 1 a restricted dlinical criteria
(ACS-Ph1, n = 9 and CG-Phi, n = 6) was used in order to select potential mRNA biomarkers candidates.
A subsequent phase 2 study was performed using selected phase 1 markers analyzed by RT-qPCR using a
larger and independent casuistic (ACS-Ph2, n = 74 and CG-Ph2, n = 41). A total of 549 genes were faund
to be differentially expressed in the first 48 h after the ACS-Ph1, Technical and biological validation further
confirmed that ALOX15, AREG, BCI2A1, BCL2LY, CA1, COX7B, ECHDC3, IL18R1, IRS2, KCNE1, MMP9, MY14 and

TREML4, are differentially expressed in both phases of this study,

Conclusions: Transcriptomic analysis by microarray technology demonstrated differential expression during a
48 h time course suggesting a potential use of some of these genes as biomarkers for very early stages of ACS,
as well as for monitoring early cardiac ischemic recovery.

1. Introduction

Cardiovascular diseases, including acute coronary syndrome (ACS),
are the leading cause of death in developed countries. Inappropriate
diagnosis of ACS, particularly acute myocardial infarction (AMI), may
lead to high mortality rates, while unnecessary admissions to cardiac
care units may waste financial and medical resources [1]. The identifi-
cation of new circulating biomarkers that provide early and specific
diagnosis of acute cardiac injury has been proposed to improve diagno-
sis {2,3).

Genomic wide expression analysis using microarray has become a
useful tool for the detection of new biomarkers, with multiple appli-
cations, such as the classification of different subtypes of ovarian

* Carresponding author at: Federa} Univetsity of Rio Grande do Norte, Av. General
Cordeira de Faria s/n, 59012-570, Natal, RN, Brazil, Tel: +- 55 84 3342 9824; fax: + 55
84 3342 9833,

E-mail addresses: viviansiblges@hotmaileom, viviansilbiger@ufrnet br
(V.N. Silbiger).

0008-8981 © 2013 Elsevier B.V. Open access under the
http:/fds.doorg/10.1016/,cca.2013 03011

© 2013 Elsevier B.V. Open access under the

cancer [4], the definition of transcriptional changes associated with
smoking [5] and the evaluation of drug response {6].

Microarray studies of human disease are often limited by chal-
lenges in obtaining human tissues and by the lack of models that ef-
fectively capture clinically relevant disease features {7]. In this
context, transcriptional profiling from whole-blood cells by microar-
ray analysis has become an alternative in a search for genetic bio-
markers of heart failure {8). The dynamic and interactive properties
of blood give rise to the possibility that subtle changes occurring
within the body, such as changes in association with a disease process
or in response to an injury, may leave ‘footprints’ in blood [7}, This ap-
proach has emerged in recent years as surrogate markers of several
complex diseases including inflammatory process and malignant
diseases [9],

In this study, our main goal was to identify new biomarkers with a
differentially expressed mRNA profiling approach using whole genomic
expression analysis in a peripheral blood cell model from patients with
early ACS followed-up over the first 48 hour-period after admissionina
hospital emergency room.
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Abstract

chemaopreventive Potential against colorectal cancer,

Editer: Manlio Vinciguerra, University College Landon, United Kingdom
15, 2012; A

R, tmed M, s
3

Chemoprevention is a pragmatic approach to reduce the ris
related death In western countries, In this regard, maslinic acid (MA), a pentacyclic triterpene extracted from wax-like
coatings of olives, is known to inhibit proliferation and induce apoptosis in calon cancer cell lines without affecting normal
intestinal cells. The present study evaluated the chemopreventive efficacy and associated mechanisms of masinic acid
treatment on spontaneous intestinal tumorigenesis in Apc™™* mice. Twenty-two mice were randomized into 2 groups:
control group and MA group, fed with a maslinic acid-supplemented diet for six weeks. MA treatment reduced total
intestinal polyp formation by 45% (P<0.01). Putative molecular mechanisms associated with suppressing intestinal
polyposis in Apc™™ mice were investigated by <omparing microarray expression profiles of MA-treated and controf mice
and by analyzing the serum metabolic profile using NMR techniques. The different expression phenotype induced by MA
suggested that it exerts its chemopreventive action mainly by inhibiting cellsurvival signaling and inflammation. These
changes eventually induce Gl-phase cell cycle arrest and apoptosis. Moreover, the metabolic changes Induced by MA
treatment were associated with a protective profile against intestinal tumorigenesis. These results show the efficacy and
underlying mechanisms of MA against Intestinal tumor development in the ApcM™* mice model, suggesting its

Chtatlon: Sdnchez-Tena S, Reyes-Zurita FJ, Diaz-Moralli 5, Vinardell MP, Reed M, et al (2013) Maslinic Add-Enriched Diet Decreases Intestinal Tumorigenesis in
Apcie pice through Transcrip and Metabolomi Reprogramming. PLoS ONE 8(3): e59392, dnl:10.1371Ijoumal.pone.ﬂ()59392

 February 14, 2013; Published March 18, 2013
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Introduction

Chemoprevention based on the use of bioactive plant
compounds has emerged as a Ppractical approach to decrease the
risk of various cancers, including colorectal cancer, which is one of
the most frequent malignancies and one of the leading cauges of
cancer-related death in western countries, Familial adenomatous
polyposis (FAP), a hereditary colorectal cancer predisposition
syndrome, is caused by a mutated adenomatous Ppolyposis cali (4#¢)
gene. FAP patients develop numerous colonic adenomas progress-
ing to colorectal cancer and small intestinal adenomas in most
cases. Interestingly, the Apchin/+ mouse, a common animal model
of intestinal tumorigenesis, harbors a mutation in the same gene

PLOS ONE | www.plosone.org

that causes FAP and, like FAP patients, develops large numbers of
intestinal tumors at an early age [1]. Therefore, the ApcMin/+
mouse model is considered to be an analog of human intestinal
tumorigenesis and is extensively used to study chemotherapeutic
agents for humans.

Natural products have been exploited for treatment of human
diseases for thousands of years, Mashinic acid (MA}, a nawra)
pentacyclic triterpene, is widely present in dictary plants, especially

activities, such as anti-viral [2] and antidiabetogenic [3] functions,
Mare recently, some studies have shown that MA has anti-cancer

March 2013 | Volume 8 | lssue 3 | es9392
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Abstract

Oligonuclectide-based microarrays with accurate gene coverage represent a key strategy for transcriptional studies in
orphan species such as sunflower, H, annuus L, which lacks full genome sequences, The goal of this study was the
development and functional annotation of a comprehensive sunflower unigene collection and the design and validation of
a custom sunflower oligonuclectide-based microarray. A large scale EST (>130,000 ESTs) curation, assembly and sequence
annotation was performed using Blast2GO (www.blast2go.de). The EST assembly comprises 41,013 putative transcripts
(12,924 contigs and 28,089 singletons). The resulting Sunflower Unigen Resource {SUR version 1.0} was used to design an
oligonucleotide-based Agilent microarray for cultivated sunflower. This microzrray includes a total of 42,326 features: 1 A7
Agllent controls, 74 control probes for sunflower replicated 10 times (740 controls) and 40,168 different non-control probes,
Microarray performance was validated using a model experiment examining the induction of senescence by water deficit.

package. The analyses based on p-values calculated by eBayes (p<0.01) allowed the detection of 558 differentially
expressed genes between water stress and control conditions; from these, ten genes were further validated by qPCR. Over-
represented ontologies were identified using FatiScan in the Babelomics suite. This work generated a curated and trustable
sunflower unigene collection, and a custom, validated sunflower oligonucleotide-based microarray using Agilent
technology. Both the curated unigene collection and the validated oligonucleotide microarray provide key resources for
sunflower genome analysis, transcriptional studies, and molecular breeding for crop improvement.

Citatlon: Fernandez P, Soria M, Blesa D, DiRienzo J, Moschen S, et al. (2012) Development, Characterization and Experimental Validation of a Cultivated Sunflower
(Helianthus annuus L) Gene Expression Oligonucleotide Microarray. PLoS ONE 7{10): e45699. dol:) 0.1371/Journal.pore.0045898
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Introduction ecological environments imposed during the last 10 years hy
increasin, ean and maize production. Advances in sunflower

Sunflower (Heianthus anmuus L) is an important source of edible genonicsgs::zcb 1995 have grcaft)ly enhanced the development and
oil and its uses have expanded to include new markets like biofuels, application of ncw tools for crop improvement [2,3,4], and
biolubricants and biopha;maceutit}als [1]. Sunflower breeding for promoted the expansion of sunflower uses, However, sunflower
agronomic trait improvement, including yield, resistance to genome sequencing was not approached until the advent of next-
herbicide, abiotic and biotic stresses, has contributed to yield generation sequencing technologies [5] and is still in progress. In
maintenance counteracting the competition for favorable agro- this context, providing new insights into the sunflower genome is

PLOS ONE | www.plosone.org 1 Qctober 2012 | Volume 7 | lssue 10 | e45899



Stem Cell Rev and Rep (2012) 8:905-916
DO! 10.1007/512015-012-9364-9

IL183 Induces Mesenchymal Stem Cells Migration
and Leucocyte Chemotaxis Through NF-«<B

Rubén Carrero - Inmaculada Cerrada - Elisa Lledé -
Joaqufn Dopazo - Francisco Garcia-Garcia -
Mari-Paz Rubfo + César Trigueros -

Akaitz Dorronsorg - Ampare Ruiz-Sauri -

José Anastasio Montero - Pilar Sepiilveda

Published online: 31 March 2012

© The Avthor(s) 2012, This article is published with open access at Springerlink.com

Abstract Mesenchymal stem cells are often transplanted
into inflammatory environments where they are able to
survive and modulate host immune responses through a
poorly understood mechanism. In this Paper we analyzed the
responses of MSC to IL-1B: a representative inflammatory
mediator. Microarray analysis of MSC treated with iL-18
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revealed that this cytokine activateds a set of genes related to
biological processes such as cell survival, cel] migration, cell
adhesion, chemokine production, induction of angiogenesis
and modulation of the immune response. Further more
detailed analysis by real-time PCR and functional assays
revealed that IL-1p mainly increaseds the production of
chemokines such as CCL35, CCL20, CXCL1, CXCL3,
CXCL5, CXCLs, CXCL10, CXCL11 and CX4CL1, interleu-
kins IL-6, IL-8, IL23A, IL32, Toll-like receptors TLR2,
TLR4, CLDN1, metalloproteins MMP1 and MMP3, growth
factors CSF2 and TNF-a, together with adhesion molecules
ICAM1 and ICAM4, Functiona] analysis of MSC prolifera-
tion, migration and adhesion to extracellular matrix compo-
nents revealed that IL-18 did not affect proliferation but also
served to induce the secrefion of trophic factors and adhesion
to ECM components such as collagen and laminin, IL-1B
treatment enhanced the ability of MSC 1o recruit monocytes
and granulocytes in vitro. Blackade of NF-kf transcription
factor activation with IkB kinase beta (IKKB) shRNA
impaired MSC migration, adhesion and leucocyte recruitment,
induced by IL-1B demonstrating that NF-xB pathway is an
important downstream regulator of these responses, These
findings are relevant to understanding the biological Tesponses
of MSC to inflammatory environments.

Keywords Mesenchymal stem cells - Interleukin
1B - Chemotaxis - Migration and adhesion

Introduction

Mesenchymal stem cells have become a therapeutic option for
scveral pathologies like myocardial infarction, osteogenesis

4@ springec



Vivas et al. BMC Medical Genomics 2011, 4:86
http://www.biomedcentral.com/1755-8794/4/86

RESEARCH ARTICLE = =

BMC
Medical Genomics

_Open/Access

Early peroxisome proliferator-activated receptor
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Abstract

Background: The progression towards type 2 diabetes depends on the allostatic response of pancreatic beta cells
to synthesise and secrete enough insulin to compensate for insulin resistance. The endocrine pancreas is a plastic
tissue able to expand or regress in response to the requirements imposed by physiological and pathaphysiological
ctates associated to insulin resistance such as pregnancy, obesity or ageing, but the mechanisms mediating beta
cell mass expansion in these scenarios are not well defined. We have recently shown that ob/ob mice with genetic
ablation of PPARy2, a mouse model known as the POKO mouse failed to expand its beta cell mass. This phenotype
contrasted with the appropriate expansion of the beta cell mass observed in their obese littermate ob/ob mice.
Thus, comparison of these models islets particularly at early ages could provide some new insights on early PPARy
dependent transcriptional responses involved in the process of beta cell mass expansion

Results; Here we have investigated PPARy dependent transcriptional responses occurring during the early stages

of beta cell adaptation to insulin resistance in wild type, ob/ob, PPARy2 KO and POKO mice. We have identified
genes known to regulate both the rate of proliferation and the survival signals of beta cells. Moreover we have

also identified new pathways induced in ob/ob islets that remained unchanged in POKO islets, suggesting an |
Important role for PPARy in maintenance/activation of mechanisms essential for the continued function of the beta

| cell.

Conclusions: Our data suggest that the expansion of beta cell mass observed in ob/ob islets is associated with
the activation of an immune response that fails to occur in POKO islets. We have also indentified other PPARy
dependent differentially regulated pathways Including cholesterol blosynthesis, apoptosis through TGF$ signaling

and decreased oxidative phosphorylation.

Background

Although the hallmark of obesity associated type 2 dia-
betes (T2D) is the decrease in insulin sensitivity, the
development of hyperglycemia requires the failure of the
allostatic response of the B-cells to respond by produ-
cing enough insulin to overcome the functional defect
in insulin action [1]. One of the strategies the endocrine
pancreas uses to adapt to changes in insulin resistant
requirements associated with different physiological

* Correspondence: gema.medina@ugces
'Universidad Rey Juan Carlos. Dpto. de Bioquimica, Fisiologla y Genética
Molecular. Avda.de Atenas 3/n. 28922, Alcorcon. Madrid. Spain

Full list of author information is avaliable at the end of the article

O RioMed Central

states, such as pregnancy, obesity, or ageing, is to
expand the B-cell mass. Thus, in all these states insulin
resistance leads to an increased production of insulin to
maintain euglycemia [2]. Despite the increased require-
ments, the majority of individuals remain euglycemic by
adequately increasing their §-cell mass and by adjusting
their stimulated insulin secretion. However, when the
allostatic P-cell adaptation fails, hyperglycemia will
develop. Under conditions of allostatic overload, there is
an association between pregnancy with gestational dia-
betes and obesity and ageing with T2D [3].

In humans and animal models, it has been widely
recognised that B-cell failure is an essential factor

@ 2011 Vivas et al; licensee BioMed Central Ltdl, This is an Open Access anicle distributed under the terms of the Creative Commons
Attribution License thitpy/creativecommons.org/licenses/by/20), which permits unrestricted use, distriution, and reproduction in
any medium, provided the original work is properly cited.
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Does singlet oxygen activate cell death
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Can Arabldopsis cell suspenslan cultures (ACSC) provide a useful working modal to investigate geneticatly-controlled
defense responses with signaling cascades starting In chioroplasts? In order to provide a convincing answer, we ana lyzed
the early transcriptional profile of Arabidopsis cells at high fight (HL). The results showed that ACSC respond to HL in a
manner that resembles the singlet oxygen (0,}-mediated defense responses described for the conditional Ruorescent
{ffu} mutant of Arabidopsis thafiana. The flu mutant is characterized by the accumulation of free protechlorophyliide
(Pchiide) in plastids when put into darkness and the subsequent production of '0, when the light is on. In ACSC, 0, is
produced in chloroplasts at Hl. when excess excitation energy flows into photosystem H (PSH). Other reactive oxygen
species are also produced in ACSC at HL, but to a lesser extent. When the HL stress ceasas, ACSC recovers the initlal rate
of oxygen evolution and cell growth continues. We can conclude that chioroplasts af ACSC are both photosynthetically
active and capable of initlating '0,-mediated slgnaling cascades that activate a broad range of genetically-cantrolled
defense responses. The upregufation of transcripts assoclated with the blosynthesis and signaling pathways of OPDA
{12-oxophytadienoic acld) and ethylene (ET) suggests that the activated defense responses at HL are governed by these
twa hormones. In contrast to the flu mutant, the '0,-mediated defense responses were Independent of the upregulation
of £DS1 (enhanced disease susceptibllity) required for the accumulation of salicylic acid (SA) and genetically-cantrolled
cell death. Interestingly, a high correlation In transcriptional expression was also observed between ACSC at HL, and the
abal and max4 mutants of Arabidopsis, characterized by defects in the biosynthesis pathways of abscisic acid (ABA) and

strigelactones, respectively.

'0, Photoproduction In Thylakoids of Wiid-Type
Plants and the fiu Mutant of Arabidopsls thailana

Plants exposed to HL produce reactive oxygen species (ROS)
in chloroplasts when the electron transport chain of thylakoid
membranes becomes over-reduced and the ground state molecu-
lar oxygen participares as an electron or energy acceptor of photo-
system I (PSI) and PSIL.! The antioxidant systems in chloroplasts
can cope with ROS production if the light stress is moderate or
does not perdure; however, ROS can have a detrimental effect on
cells if the ROS production eventually overwhelms the antioxi-
dant systems. Out of all ROS, 'O, has been proposed to be the
major ROS produced at HL.*? In the conditional fuorescent (flu)
mutant of Argbidopsis thaliana, the chlorophyll precursor Pchlide
accumalates in thylakoids and low/medium light irradiance
catalyzes the 'O, production at high amounts.** Interestingly,

*Correspondente to: Juan B. Areliano; Fmai® jJuan arellano@irasacsic.es
Submitted: 08/31/11; Revised: 09/28/1°; Acceptea: 09/29/°1
DO 104161/psb.6.17.18264
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'O, can be both 2 very cytotoxic ROS and a signaling molecule.
Thanks to several research studies on the fx mutant over the last
decade,®® a better understanding of the 'O,-mediated defense
responses in plants has emerged. On the one extreme, a geneti-
cally acclimatory response is proposed when the '0, production
is low in the fu mutant, With a greater rate of '0, production,
programmed cell death (PCD) is activated, a defense process
that is genetically controlled by two chloroplast-located proteins
denoted Executer] (EX1) and Executer2 (EX2).° On the other
extreme, when free Pchlide is highly concentrated in plastid
membranes 'O, is produced massively during illumination, caus-
ing chemical oxidative damage. In this latter case, cell death is no
longer under genetic control.

In wild type plants, although 'O, is constitutively produced
in chloroplasts, its praduction can be enhanced in PSII, through
the radical pair mechanism,' when its acceptor side becomes
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The early transcriptional defense responses and reactive oxygen species (ROS) production in Arabidopsis (Arabidopsis thaliana)
cell suspension culture (ACSC), containing functional chloroplasts, were examined at high light (HL). The transeriptional
analysis revealed that most of the ROS markers identified among the 449 transcripts with significant differential expression
were transcripts specifically up-regulated by singlet oxygen (*O,). On the contrary, minimal correlation was established with
transcripis specifically up-regulated by superoxide radical or hydrogen peroxide. The transcriptional analysis was supported
by fluorescence microscopy experiments. The incubation of ACSC with the 'O, sensor green reagent and 2',7'-dichloro-
fluorescein diacetate showed that the 30-min-HL-treated cultures emitted fluorescence that corresponded with the production
of 'O, but not of hydrogen peroxide. Furthermore, the in vivo photodamage of the D1 protein of photosystem II indicated that

the photogeneration o

10, took place within the photosystem II reaction center. Functional enrichment analyses identified

transcripts that are key components of the ROS signaling transduetion pathway in plants as well as others encoding
transcription factors that regulate both ROS scavenging and water deficit stress. A meta-analysis examining the transcriptional
profiles of mutants and hormone treatments in Arabidopsis showed a high correlation between ACSC at HL and the fluorescent
mutant family of Arabidopsis, a producer of !0, in plastids. Intriguingly, a high correlation was also observed with ABA
deficient] and more axillary growth4, two mutants with defects in the biosynthesis pathways of two key (apo)carotenoid-derived
plant hormones (i.e. abscisic acid and strigolactones, respectively). ACSC has proven to be a valuable system for studying early

transeriptional responses to 1L stress.

Oxygenic photosynthesis is the biological process
that sustains life on Earth. In this light-driven reaction,
water is split and molecular oxygen is released as a by-
product. The molecular oxygen that accumulates in the
atmosphere is vital for aerobic organisms, but it can also

become a precursor of (undesirable) reactive oxygen
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species (ROS) that can induce oxidative damage in cells
and therefore place the life of aerobic organisms in
jeopardy (Halliwell, 2006). In plants, ROS can be gen-
erated during photochemical energy conversion. High
light (HL) is a stress factor responsible for direct inhi-
bition of the photosynthetic electron transport chain in
chloroplasts, leading to the generation of ROS in several
locations: singlet oxygen (1O,) in PSII, superoxide rad-
ical (O,7) in PSI, and hydrogen peroxide (H,O,) in the
chloroplast stroma and also in peroxisomes through
the photorespiratory cycle (Niyogi, 1999; Asada, 2006).
Consequently, plants are obliged to cope with ROS
generation in order to maintain plastid redox homeo-
stasis. Together with the ROS detoxification pathways
in chloroplasts, there are other active ROS fronts in
organelles such as mitochondria and peroxisomes as
well as in other plant cell compartments such as the
cytosol, the apoplast, and the cell wall that also require
strict control {(Apel and Hirt, 2004; Gechev et al., 2006).
Although all these detoxification pathways seem to
indicate that ROS play a detrimental role in plant cells,
ROS generation can become an advantage rather than a

Plant Physiology®, July 2011, Vol. 156, pp. 1439-1456, www.plantphysiol.org © 2011 American Society of Plant Biologists 1439
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ABSTRACT

Babelomics is a response to the growing necessity
of integrating and analyzing different types of
genomic data in an environment that allows an
easy functional interpretation of the resuits.
Babelomics includes a complete suite of methods
for the analysis of gene expression data that
include normalization (covering most commercial
platforms), pre-processing, differential gene expres-
sion {case-controls, multiclass, survival or continu-
ous values), predictors, clustering; large-scale
genotyping assays (case controls and TDTs, and
allows population stratification analysis and correc-
tion). All these genomic data analysis facilities are
integrated and connected to multiple options for the
functional interpretation of the experiments.
Different methods of functional enrichment or
gene set enrichment can be used to understand
the functional basis of the experiment analyzed.
Many sources of biological information, which
include functional (GO, KEGG, Biocarta, Reactome,
etc.), regulatory (Transfac, Jaspar, ORegAnno,
miRNAs, etc.), text-mining or protein-protein inter-
action modules can be used for this purpose. Finally
a tool for the de nove functional annotation of se-
quences has been included in the system. This
provides support for the functional analysis of
non-model species. Mirrors of Babelomics or
command line execution of their individual

components are now possible. Babelomics is avail-
able at http://www.babelomics.org.

INTRODUCTION

High-throughput technologies such as transcriptomics
(microarrays)  proteomics, large-scale genotyping
[genome wide association studies (GWAS)], next gener-
ation sequencing, etc., produce huge amounts of data of
unfeasible interpretation without the application of auto-
matic procedures for functional profiling (1). The idea
behind this new version of Babelomics is to intcgrate
primary (normalization, calls, etc.) and secondary [signa-
tures, predictors, associations, Transmission/disequilib-
rium tests (TDTs), clustering, etc.] analysis tools within
an multiple-purpose platform that allows relating some
of these genomic data and/or interpreting them by
means of different functional enrichment or gene set
methods. Such interpretation is made not only using func-
tional definitions [GO (2), KEGG (3), Biocarta, Interpro
(4), reactome (5)] but also regulatory information
[Transfac (6), Jaspar (7), ORegAnno (8)] protein-protein
interactions (9), text-mining module definitions (10) and
the possibility of producing de nove annotations through
the Blast2GO system (11),

Babelomics (12,13) as well as Gene Expression Pattern
Analysis Suite (GEPAS) (14,15) have been uninterruptedly
running for more than 8 years. Currently, Babelomics have
an average of more than 200 experiments analyzed per day,
respectively, (http://bioinfo.cipf.es/webstats/babelomics/
awstats.babelomics, bioinfo.cipf.es.htmtl), distributed
among many different countries (http://bioinfo.cipf.es/
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Abstract N ,
Motivation: Time-course microarray experiments study the progress of gene-expression along
time across one or several experimental conditions. Most developed analysis methods focus on the
clustering or the differential expression analysis’ of genes and. do not intégrate functional
information, The assessment of the functional aspects of time-course transcriptoinics data Feqbireé ,
the use of approaches that exploit the activation dynamics of the functional categories to. where
genes are annotated. ' -

Methods: We present three novel methodalogies for the functional assessment of time-course
microarray data. i) maSigFun derives from the maSigPro method, a regression-based strategy to
model time-dependent expression patterns and identify genes with differences across series.
maSigFun fits a regression model for groups of genes labeled by a functional class and selects those
categories which have a significant model. ii) PCA-maSigFun fits a PCA model of each functional
class-defined expression matrix to extract orthogonal patrerns of expression change, which are
then assessed for their fit to a time-dependent regression model. iii) ASCA-functional uses the
ASCA mode! to rank genes according to their correlation to principal time expression patterns and
assess functional enrichment on 2 GSA fashion. We used simulated and experimental datasets to
study these novel approaches. Results were compared o alternative methodologies.

Results: Synthetic and experimental data showed that the different methods are able to capture
different- aspects -of the relationship -between ‘genes, functions and co-exXpression that are
biologically- meaningful. The methods should not be considered as competitive but they provide
different insights into the molectlar and functional dynamic events taking place within the biological
system under study
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We present a novel approach for the analysis of transcriplomics data that integrates functional annotation of
gene sets with expression values in a multivariate fashion, and directly assesses the relation of functional
features to a multivariate space of response phenotypical variables. Multivariate projection methods are used
in obtain new correlated variables for a ser of genes that share a given function. These new functional

variables are then related to the response variables of interest. The analysis of the principal directions of the
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introduction

Gene expression profiling is used to sturdy the gene regulatory basis
of phenotypic or developmental characteristics. Statistical analysis of
transcriptomics data is nor'mal]y addressed through a two-step
process: first. a statistical test is performed to derive a P value for
the association of individual gene expression values o the phenatype
or experimental condition!s), and a number of “significant genes~ are
selected on the basis of an arbitrary Pvalue threshold. Most commonly
used methods apply modifications of the ¢ statistics or ANQVA to
generate hypothesis testing of differential expression {! 4[. Secondly,
selected genes are further analyzed to identify their relevant
association to cellular functionalities 15.6]. Fisher's exact test, the
Kolmogorov-Smirnov test, or the chi-squared are common statistics to
identify functional classes with a significant enrichment within the
pool of differentially expressed genes 171 This widely used approach
presents a number of drawbacks. On one hand, the univariate nature
of the by-gene statistical assessments implies that any informative
correlation pattern within gene expression will he ignored. On the
other hana, strang P value cerrections need to be applied to deal with

" Corresponding authoi Fax: +34 6 328 97 01

multivariate regression allows for the identification of gene function features correlated with the phenotype.
Twu different rranscriptomics studies are used to illustrate the statistical and interpretative aspects of the
methadology. We demonstrate the superiority of Lhe proposed mathod over cquivalent approaches.

© 2008 Elsevier Inc, All rights reserved.

the concomitant multiple lesting scenarios and this can seriously
hamper the identification of significant features on large datasets {2},
Furthermore. as functional assessments—which paradoxically have
their foundation on the correlated nature of gene activity—are
performed after univariate gene selection, results are dependent on
the P value cutoff of choice, which can be problematic. Thus, too strict
P value thresholds may lead to univariately nonsignificant genes (that
are in fact significant in the multivariate space, but remain
undetected) while too permisive cutoffs may result in muoltivariate
impaortant features getting Jost among irrelevant information. Finally,
when the target phenotype.is not composed by a single variable but 3
space of different measurements (e.g.. age, gender, different clinical
parameters), the evaluation of differential expression under a
univariate strategy can imply multiple and difficult assessments.
Multivariate approaches to genc expression analysis try to overcome
these limitations, Principal component analysis (PCA). factor analysis. and
multiple correspondence analysis are mujtivadate space reduction
methodelogies thar exploit the correlation structure in the data to
identify relevant patterns of varization [ 10;. These approaches have been
applied to the analysis of transcriptomics datz and have showed thei
potential in capturing relevant associations in the multivariate expression
space that would escape to univariate analysis [ 11 131, Several authors
have proposed differenr strategies for deriving gene-associated

’ Please cite this article as; A. Couesa, et al, Direct functional assessment of the composite phenotype through multivariate pr&ectio?

strategies, Genomics (2008), doi: a0 b veeno 2GR DA
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ABSTRACT

Gene Expression Profile Analysis Suite (GEPAS) is
one of the most complete and extensively used web-
based packages for microarray data analysis. During
its more than 5 years of activity it has continuously
been updated to keep pace with the state-of-the-art
in the changing microarray data analysis arena.
GEPAS offers diverse analysis options that include
well established as well as novel algorithms for
normalization, gene selection, class prediction,
clustering and functional profiling of the experiment.
New options for time-course (or dose-response)
experiments, microarray-based class prediction,
new clustering methods and new tests for differ-
ential expression have been included. The new
pipeliner module allows automating the execution
of sequential analysis steps by means of a simple
but powerful graphic interface. An extensive
re-engineering of GEPAS has been carried out
which includes the use of web services and Web
2.0 technology features, a new user interface with
persistent sessions and a new extended database of
gene identifiers. GEPAS is nowadays the most
quoted web tool in its field and it is extensively
used by researchers of many countries and its
records indicate an average usage rate of 500
experiments per day. GEPAS, is available at hitp://
wWww.gepas.org.

INTRODUCTION

Since its introduction in the mid 1990s (1), microarrays
have revolutionized the way in which the research

community addresses biological problems. Its success
relays on its application to classify types of tumours (2),
predicting disease outcome (3) or even the response to
treatments (4). These practical applications of micro-
arrays, despite them not being free of criticisms (5), have
definitively fuelled the use of the methodology. In this
scenario, the real bottleneck in the use of microarray
technologies comes from the data analysis step (6). The
web-based package Gene Expression Profile Analysis
Suite (GEPAS) has been growing during the last 5 years
(7-10) trying to keep pace with the state-of-the-art in
algorithms for high-throughput gene expression data
analysis as well as responding to the demands of the
microarray community.

Although originally designed to analyse microarray
data, the most important modules of GEPAS are not
tied to the technology or to the microarray platforms
used to extract the data on gene expression. GEPAS is
rather oriented to analyse high-throughput gene cxpres-
sion data and to test different types of genome-scale
hypotheses.

GEPAS is not a web server of a simple tool, but it
constitutes one of the largest resources for integrated
microarray data analysis available over the web. GEPAS
is used by researchers worldwide as can be seen in the
usage map, where all the sessions are mapped to its
geographic location (http://bioinfo.cipf.es/access_map/
map.html). By the end of year 2007, an average of 500
experiments per day were being analysed in GEPAS. The
recent release 4.0 presented here includes new modules,
new tests in elready existent modules, technical improve-
ments (GEPAS is now based on web services technology
and includes Web 2.0 features) and a more powerful and
intuitive interface which includes graphical tools to define
workflows and persistent private sessions.

*To whom correspondence should be addressed. Tel: +34 96 328 96 80; Fax: 434 96 328 97 01; Email: jdopazo@cipf.es
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RESUMEN

Objetivo: Describir las prevalencias de exposicién declarada a riesgos laborales en mutjeres embarazas y
analizar su relacidn con caracteristicas sociodemogréficas y laborales a partir de la informacién recogida en
la cahorte INMA-Valencia.
Meétodos: La cohorte INMA-Valencia se inicia en 2004 con 855 mujeres embarazadas residentes en la
provincia de Valencia. En la semana 32 de gestacién se recogi6 informacidn, mediante entrevista personal
con cuestionario estructurado, sobre caracteristicas sociodemogrificas (edad, nivel de estudios, pais de
nacimiento), condiciones de empleo (actividad, ocupacidn, tipo de contrato, tipo de jornada) y exposicién
laboral autorreferida a carga fisica y riesgos psicosociales, fisicos, quimicos v biolégicos, en Jas mujeres con
un trabajo remunerado durante el embarazo (n = 649).
Resultados: Las prevalencias de exposicién laboral declarada a carga fisica, riesgos psicosociales y riesgos
fisicos (incluyendo radiaciones no jonizantes) fueron, respectivamente, del 56%, 63% y 62%, La prevalencia
de exposicién decfarada a riesgos quimicos (incluyendo productos de limpieza) fue del 22%, y del 6% a los
riesgos biolégicos. En general, la exposlcitn referida a riesgas laborales fue més frecuente en las mujeres
mds jovenes, con nivel edticativo bajo, no espafiolas y trabajadoras temporales y autbnomas.
Conclusiones: En este estudio se cuantifica por primera vez en Espaiia la prevalencia de exposicién
declarada a riesgos laborales en una muestra de base poblacional de mujeres embarazadas, Segiin los datos
obtenidos parece necesario reforzar las medidas de vigilancia y control de estas exposiciones, algunas de
ellas asociadas consistentemente con efectos negativos sobre [a reproduccion y el desarrollo.

© 2008 SESPAS, Publicado por Elsevier Espafia, S.L. Todos los derechos reservados.

Prevalence of exposure to occupational risks in pregnant Spanish workers (the
INMA Project-Valencia)
ABSTRACT

Objective: To describe the prevalence of exposure to occupational risks among pregnant women and
analyze its relationship with personal and occupational characteristics using information collected in the
Childhood and Environment (Infancia y Medio Ambiente [INMA])-Valencia cohort study.

Methods: The INMA-Valencia cohort study started in 2004 with 855 pregnant women lving in Valencia,
Spain. Data on sociodemographic variables (age, education and country of birth) and occupational
conditions (activity, eccupation, type of contract, working hours and self-reported occupational exposure

- to physical load and psychosocial, physical, chemical and biological risks) in women with paid employment

during pregnancy (n = 649) were collected through face-to-face interviews with a structured question-
naire in week 32 of pregnancy.
Results: The prevalences of reported exposure to physical and psychosocial load and to physical poliutants
(including non-jonizing radiations) were 56%, 63% and 62%, respectively, The prevalence of reported
exposure to chemicals (including cleaning products) and biological pollutants was 22% and 6%,
respectively. In general, the characteristics most dosely associated with exposure to occupational risks
were younger age, non-Spanish nationality, lower education, having a temporary contract or being self-
employed.
Conclusions; This study is the first to quantify the prevalence of exposure to occupational risks during
pregnancy in a Spanish population-based sample. According to the data observed, surveillance and control
actions should be intensified in pregnant workers, as some of the observed occupational exposures have
been consistently associated with detrimental reproductive and developmental effects,

© 2008 SESPAS. Published by Elsevier Espafia, SL All rights reserved,
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RESUMEN

Fund to; Los efectos de la cc inacién atmosférica
sobre la salud han sido chjeto en las diltimos afios de numerosos estu-
dios que han permitido cuantificar la asociacién entre ambas El obje-
tivo de este trabajo es llevar a cabo la Evaluacidn del Impacto en
Salud (EIS) ealenlando los beneficios que se obtendrian al cumplir
los objetivos establecidos por 1z Di 1999/30/CE en relacién
con las particulas en suspansion. :

Métodos: Sc ha valorado el impacto en salud de la contamina-
¢ion atmosférica por particulas en suspension, peralo que se han uti-
lizado dos indicadores distintos: Humos Negros (HN) (Barcelona,
Bilban, Valencia) y particulas en suspensidn menores de 10 pm
{PM,,) (Bilbao, Madrid y Sevilla). Lot indicadores de salud fueron
la mortalidad por todas las causas, por causa respiratoria y por causa
cardiovascular, € ingresos hospitalarios urgentes por cavsa respirato-
ria y cardiovascular. El EIS se ha realizado medianie el célculo de da
fraccidn atribuible a la contaminacién por particulas, En el caso de
PM10 se ha calculedo el impacto debido a efectos de la contamina-
¢i6n & corto plazo, los acumulados hasta 40 dfas despuds, y a largo
plazo. Para HN tnicamente s¢ han calculado efectos a corto plazo.
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ABSTRACT

Health Impact Evaluation of Particle
Air Pollution in Five Spanish Cities.
European APHEIS Project

Background: The health effects of air pollution have been
analyzed in numerous studies over recent years, thus having made
it possible to quantify the relationship between the two. This stady
is aimed at analyzing the theoretical benefits which would be achie~
ved by meeting the air quality objectives set forth under EC Direc-
tive 1999/30/EC with regard to suspended particles,

Methbods: The exposure measurement was taken for Black Smo~
ke (Barcelona, Bilbao, Valencis) and suspended particles under 10
pm (PM, ) (Bilbao, Medrid y Sevilla). The health indieators calcula-
tec were the mortality due to all canses and respiratory and cardio-
vasculer causes, and emergency hospital admissions and mortality
due lo respiratory and cardiovascular causes. In the case of PM,, the
impact has been ealculated becanse its effects to short-term, within a
period of up to 40 days following exposure, and 10 Jong-term, For
Black Smoke the effecis only has been caiculated to shori-term.

Results: The daily levels of M, from exceeding 50 ug/m’ in
Bilbao, Madrid and Sevilla cause the earlier death of 1.4/100,000
individuals per year because its effects, The effect within 2 period of
up to 40 days following exposure is of 2.8 deaths/100,000. The total
number of deaths per year which may be later due o Jong-term expo-
sure if the yearly average is lowered to 20 ug/m? is 68/100,000.
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Expression profiling shows differential molecular pathways and
provides potential new diagnostic biomarkers for colorectal
serrated adenocarcinoma

Pablo Conesa-Zamora', José Garcia-Solano™*, Francisco Garcia-Garcia?, Maria del Carmen Turpin®>, Javier Trujillo-
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Serrated adenocarcinoma (SAC) 1s a recently recognized colorectal cancer (CRC) subtype accounting for 7.5 to 8,7% of CRCs. It
has been shown that SAC has a poorer prognosis and has different malecular and immunohlstochemical features compared
with conventional carcinoma (CC) but, to date, only one previous study has analyzed Its mRNA expression profile by
microarray, Using a different mlcroarray platform, we have studied the molecular signature of 11 SACs and compared It with
that of 15 matched CC with the aim of discerning the functlons which characterize SAC biology and vatldating, at the mRNA
and proteln level, the most differentially expressed genes which were also tested using a validation set of 70 SACs and 76
CCs to assess thelr diagnostic and prognostic values, Microarray data showed a higher representation of morphogeneslis-,
hypoxia-, cytoskeleton- and vesicle transport-related functions and also an overexpresslon of fascini (actin-bundling protein
associated with Invasion) and the antiapoptotic gene hippocalein in SAC all of which were validated both by quantitative
real-time PCR (gPCR) and immunohistochemistry. Fascinl expression was statistically associated with KRAS mutation with
88.6% sensltivity and 85.7% speclficlty for SAC diagnosls and the posiivity of fascini or hippocalcin was highly suggestive
of SAC diagnosis (sensitivity = 100%). Evaluation of these markers in CRCs showling histological and molecular
characteristics of high-level microsatellite instability (MSI-H) also helped to distingulsh SACs from MSI-H CRCs. Molecular
profiling demonstrates that SAC shows activation of distinct signaling pathways ard that Immunchistochemical fascin1 and
hippocalcin expression can be rellably used for Its differentlation from other CRC subtypes,

Serrated adenocarcinoma (SAC) has been recently recognized recently validated in a series of 81 cases,* its frequency ranges
in the latest WHO classification of tumors of the digestive from 7.5 to 8.7% of all CRCs** and it has been shown to
system as a new subtype of colorectal cancer (CRC)." Criteria have a worse prognosis than conventional carcinoma (cc).t
for its histological diagnosis have been proposed® and Accordingly, SAC displays a higher frequency of adverse

Key words: serrated adenocarcinoma, microarray analysis, fascin, hippocalcin, colorectal cancer, microsatellite instability

Abbreviations: AUC-ROC: area under receiver operating characteristic curve; CC: conventional carcinoma; CIMP; CpG island methylation
phenotype; CRC: colorectal carcinoma; EMT: epithelial-mesenchymal transition; GO: gene ontology; GSA: gene set enrichment analysis;
hMSI-H CRC: colorectal carcinoma displaying histological features of high-level microsatellite instability; HR: hazard ratio; THC:
immunohistochemistry; MSI: microsatellite instability; MSI-H: high-level MSI; MSI-L: low-level MSI; MSS: microsatellite stability; gPCR:
quantitative polymerase chain reaction; SAC: serrated adenocarcinoma; SD: standard deviation; WHO: World Health Organization
Additional Supporting Information may be found in the online version of this article.
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b PHYSICS AND TECHNOLOGY : APPLIED DOSIMETRY E.G. EPID, GEL, QUALITY ASSURANGE

target volume to recelve at least 80.0Gy delivered in § fractions. The image
sot wae imported into tomotherapy TPS as a pafient image set for treatment
planning end as a phantom imege set for delivery quality assurance verifi-
cation. Radiographic film Kodak EDR2 {Kodak, Rochester NY) was placed
at the couch tabis top below the phantom (coronal plans) during Iradiation
sa as to measure the exit dose. Delivery was repeated with the introduction
of varlous lateral shifts and inhomogeneities to the phantom. Calculated exh
dose planes were extracted from the DQA analysis sofiware and compared
with measured fitms.

Resulta: Agresment between calculated and measured exit dose planes for
the original setup was shown to be within 10%. This discrepancy may be
largely assoclated wih the low absolute dosss recorded (< 1Gy). However,
good spatial agreement was achieved. Comparison profiles of the caiculated
and measured exit dose planes between the 2cm lateral shift and original
setup indicate Insufficlent sensitivity of the film measurements to distinguish
the expected differences and patternssee Figure 1. Simllar concluslons were
reached for Scm Lateral shifts as well as when relatively farge inhomogeneities
ware Introduced.

Concluslons: Based on preliminary results, film-based, in vivo dosimetry
may be sultable for lung SBRT dose delivery verification but was shown not
to be sensitive [n the detection of rigid body shifts and inhomogeneltles. Fur-
ther studies diffarant treatment sites are planned to determine i fllm-based,
In vivo dosimetry can bs used as a secondary technique for patlent setup
verification,
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CLINICAL IMPLEMENTATION OF DAILY IN VIVO MESUREMENTS
USING MOSFET DETECTORS
8. Karthkeyan , N. Jomet 2, P. Carrasco de Fez 2, F. Garcia 3, V. A. B

Reddy !, D. Manigandan 4, T. Eudalde 2, M. Ribas 2

L APOLLO CANGER HOSPITAL, Radiation Oncology, Madras, india

2 HOSPITAL DE LA SANTA CREU | SANT PAU, Radiofisica y Radioprotaceitn,
Barceiona, Spain

3 CENTRO INVESTIGACION PRINGIPE FELIPE, Blolnformatics Department,
Valencla, Spaln

% ANNA UNIVERSITY, Physics, Chennai, India

Purpose: in vivo dose measurements during each session are useful to de-
tect random and systematic errors in dose dellvery. The use of detectors with
build-up caps to accurately measure entrance dose is not recommended as
there Is a risk to cause a dose reduction In part of the PTV. A method using
two MOSFETs an the skin of the patient, with and without a cap, Is proposed.
Both are used, one next fo the other, on the tirst day for each of the treal-
ment fielda. The one used with a cap is calibrated ta give entrance dose and
placed at fleld centre. The reading and position of the second detector in mV
is recorded. If entrance dose Is within tolerances the reading of the second
detector I5 taken as the reference for dally measurements. In case of op-
posad fields the MOSFET without a cap was not moved, L2, for the second
field it would be placed at the exit side. This method was tested in a Cobalt
Unit and can be extended to other units.

Materlals: The staps followed were: calibration and study of the intrinsic
precision and correction factors, validation of the method in phantoms and

cinlcal measurements. A study of the perturbation caused by this detector
with and without the cap was performed. Calibration and correction factors
for a set of TN-502-RD MOSFETs were determined with no cap and with two
hemispherical caps of plastic water (pw) and brass with 1 and 0.6 cm mdil
respactively to give entrance dose. As MOSFET have a limited lifetime Gy, a
statistical approach to determine the optimal sample slze and Irradlation dose
was followad. Uncertainty in entrance dose measurements was calculated
and talerance levels were set. Measurements uging phantoms of different
thickness and A/P fields making contralled set-up emors were performed to
check the sensitivity of the procedure. Measurements on a series of patients
are presented.

Resulta: Distributions of readings of § MOSFETs alternately iradiated with
0.5 Gy and 1 Gy till they became ussless were oblained. For both doses the
distribution was normal, the SO was 1.5% and 0.8% for 0.5 and 1Gy respec-
tively and the mean/dose coincided. For calibration purposes a sample of 3
readings with 1 Gy was considered optimal, The mean was calculated and
an uncentalnty equal to 1.6% was assigned. The correction factors for SSO,
flald size and wedges for the two different caps were equal 1o unity within un-
certainty. As the brass cap decreased the dose in a 6% at 5om depth while
tha pw In 2%, the latter was preferred for patient measurements. Ditference
in responss of the bare MOSFET with field size was 35% higher than that
of an l.c. Similar behaviour was found for SSD and wedges. This is conve-
nient for lts use as second detector as errors in field size, SSD and wedges
are easlly detected. This secand detector, sefting 5% tolerance lavel, detects
differences In field size of 5% of total area, in 2cm SSD and differences In
2em thickness when placed at the exit. The uncertalnty on entrance dose
determination In patients is mainly due to the detector’s intrinsic precision.
Concluslona: The verification method uslng & second detector Is sensible
enough to detect errors >5% in daily treatment defivery without compromising
the doss to tha PTV. This study was partially financed by FIS Pi041884 and
UICC grant ICRETT No: ICRA7/054.
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CLINICAL TRIAL OF A CUSTOMISED PLASTIC SCINTILLATION
DOSIMETER FOR HDR BRACHYTHERAPY

J. Lambert ?, N. Suchowerska 2, M. Jackson 2, Y. B. Yin !, D. McKenzie !,
S.Law!

! UNIVERSITY OF SYDNEY, School of Physics, Lidcombe, NSW, Australia

7 RovaL PRINGE ALFRED HOSPITAL, Radiation Oncology, Sydney, Austraiia

Purpose: We have developed a plastic scintillation dosimeter [BrachyFOD ™
for QA of HDR brachytherapy. The sensitive volume is 4 x 0.5mm permitiing
it to ba inserted into a urethral catheter to give real time measurements of
dose. Readout is achieved in teas than 0.5 secand intervals Clinical triala
with prostate patients have acerued 12 patients by early 2008. The dosimeter
performance Is promising. Clinical experience has led to modifications of the
dosimeter design in two key areas: self checking for the integrity of the signal
pathway and the Inclusion of a positive location system.

Materials: Following ethics and TGA approval, 12 patients have been re-
cruited to 1est the arachyFoo“‘gﬁmrmance in a clinical trial, which com-
menced in 2007. The BrachyFOD'“'was located In the urinary catheter In the
urethra for prostate HDRA palients. The measured dose to the urethra was
compared to the calculated urethral dose as determined by the CT dosimetry
treatment plan.

Results: The additional Intervention of inserting the BrachyFOD™inta the
urinary cathatar wag well tolerated by patients, with no physlcal difficulties
encountered for insertion. The extra time taken for insertion was no more
than 3 minutes. For 70% of patients the measured dose was whhin 10% of
the caiculated dose. In the remaining cases the measured and calcutated
dose were not In agreement. Although the measured dose In these cases
may have been real, uncertalnty motivated two modifications in the dosimeater
design. The first was a seif chacking protacol of the light signal pathway
enabling us 1o dlagncse and correct for any change in signal propagation
and coupling. The sacond was tha addition of a redio-opaque marker in the
dosimeter design , enabling us to accurately locate it relative to the patient
frame of reference. The constraints of ethics approval for this stage of the
clinical trial did not permit any changses to the treatment should the measured
and calculated doses differ.

Concluslons: The Improved design of BrachyFOD™will give confidence to
the clinician that the measured dose is sufficiently reliable ta support inter-
vention In the troatment should departures from the prescribed dose be de-
tected. Early results from clinical trials show this dosimeter provides useful
Information, Is easy to use and minimally affects the treatment procedurs.
ACKNOWLEDGEMENTS: The authars acknowledge the following funding in
support of this research: NSW Cancer Council Grant RG-06-02 ARC Linkage
Grant supported by: Bandwidth Foundation, CMS alphatech, Sydney Cancer
Foundation.
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' FUNCTIONAL PROFILING OF THE
‘ PERIPHERAL BLOOD CELLS TRAN-
SCRIPTOME TO STUDY CARDIOVAS-

| CULAR BIOMARKERS . |

Vivian N. Silbiger

Faculdade de Ciéncias Farmacéutica,
Universidade De Sao Paulo, Brazil.
viviansilbiger AT hotmail.com

A.D. Luchessi!, L.G.L. Neto!, C.P. Pastorellil,
RD.C. Hirata!, ES. dos Santos’, MFE
Sampaio?, A, Avezum?, LS. Piegas?, L
Quintela, M. Brién3, A. Carracedo?, D.
Montaner?, E Garcia?, J. Dopazo?, M.H.
Hiratal

1 Faculdade de Ciéncias Farmacéutica, Uni-
versidade de Sdo Paulo, Brazil.

2 Instituto Dante Pazzanese do Estado de Séo
Paulo, Brazil.

3 Centro Nacional de Genotipado (CEGEN),
Instituto de Medicina Legal, Universidad de
Santiago de Compostela, Spain.

4 Bioinformatics Department- Centro de In-
vestigacion Principe Felipe, Valencia, Spain.

A transcriptomic experiment was carried
out to study the global gene expression in
peripheral blood cells (PBC) to study sur-
rogate biomarkers for the early diagno-
sis of myocardial infarction (MI). We se-
lected 9 MI patients within 8h after MI
event, 5 without prior treatment (1MI)
and 4 treated (2MI), and 7 healthy con-
trols (GC). Blood samples were obtained
for RNA extraction by PAXgene system
(Qiagen). PBC mRNA expression profiles
were assessed by Affymetrix GeneChip
Human Exon 1.0 ST array. Signals were
normalized using iterPLIER algorithm
and limma model from oneChannelGUI

package was applied to evaluate the dif-
ferential gene expression. Comparisons
of interest where 1MI versus GC and
2MI versus GC. The functional interpre-
tation of this comparisons in terms Gene
Ontology (biological process) were per-
formed using FatiScan methodology im-
plemented in Babelomics. The functional
modulest over-expressed in both classes
were exploed to get gene signatures that
generally identified MI. In this study it
was possible to select 14 GO biological
processes with adjusted pvalue < 0.05
that were common in both comparisons.
The total number of genes selected by
functional profiling was 1373. Functional
evaluation of the PBC is a useful tool
to investigate cardiovascular biomarkers
that may be involved in the early stages
of ML
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| A COMPUTATIONAL APPROACH
TO IDENTIFY WHOLE GENOME |
HOMOZYGOSITY MAPPING ACROSS
MULTIPLE SNP MAPPING EXPERI-
MENTS

Roberta Spinelli

Institute of Biomedical Technologies, Seg-
rate, Milan (ITB-CNR)

roberta.spinelli AT itb.cnr.it
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1 Institute of Biomedical Technologies, Seg-
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Chapter 1. Punctional Genomics and Systems Biology 29

Evaluaciéon experimental de una micromatriz de alta

densidad para el girasol.

Di Rienzo, J.A.%, Fernéndez, P.2, Moschen, S. %*, Principi, D.3, Conesa, A.?, Garcfa, F. %, Blesa,
D. %, Dosio G.%, Aguirrezabal L.1, Dopazo, J.?, Heinz, R.A? y Paniego, N.2

! Facultad de Ciencias Agropecuarias, Universidad Nacional de Cérdoba
2 Instituto de Biotecnologfe, CICVyA-INTA Castelar, Buenos Aires.
8 Facultad de Ingenieria, Universidad de Buenos Aires
4 Unidad Integrada FCA - INTA Balcarce
5 Centro de Investigacidn Principe Felipe, Valencia, Espafia
dirienzo@unc.edu.ar

El objetivo de este trabajo fue evaluar el desempefio de una micromatriz de alta densidad
(chip) para girasol cultivado (Helianthus annuus), de aproximadamente 42K unigenes. Esta micro-
matriz fue desarrollada recientemente para su utilizacién en estudics de expresién génica asociados
a la respuesta a estreses bidticos y abiéticos que tienen lugar en ¢l marco de una red de laborato-
rios del Ambito piiblico y privado en Argentina [1][2]. La micromatriz incluye asimismo controles
negativos y 80 genes previamente caracterizados para respuesta a estreses como controles positivos
[3]). En este trabajo se analizaron estadisticamente los resultados de un ensayo experimental para.
la validacidn de la micromatriz. Este consistid en la comparacién de la expresién génica bajo
dos condiciones experimentales: control no estresado (CT) vs estrés hidrico (EH). Se evalué la
consistencia del chip en reconocer tanto las diferencias de expresién entre los tratamientos, como
la similitud entre las réplicas biolégicas dentro de tratamientos. Se consideraron las correlaciones
entre chips para el foreground y el background, los coeficientes de variacién dentro de chips para
foreground y background y la habilidad para detectar los controles positivos y negativos. El anilisis
preliminar sugiere una adecuada funcionalidad del chip.
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1. Fernandez P, Blesa D, Principi D, Fusari C, Soria. M, Reynares C, Angelone L, Delfino S, Conesa,
A, Tapia E, et al: Sunflower Functional Genome Database, a curated unigene database
to support functional diversity studies en sunflower. In LA-ISCB 2010; 13-16 de marzo;
Montevideo, Uruguay. 2010

2. Fernandez P: Andlisis gen6mico de girasol: Desarrollo de colecciones de ESTs y de
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Transcriptome variation in human keratinacytes and melanacyies regarding the genomic status
of COKN2A and MCIR genes
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estas jornadas. S poardn presertar papers'y postess rélac ton i8s Encionaitis g & Perfil d#t Congreso. Estos podrai ser rasul dz Tabsjos de Invest or
estados de avance o dexarTiiigs especiicos que por vu origmaiidad o potzr ‘aciid’ & jmpacts eh la agromtustrin o ol sector pilblico, Prstfte da intsids de joa' distingos actares de
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Titule: "Disefio expenimental apicado al disefio de hibrdacon en chps muti-arregh’
Autor/es: DI RIENZO JA.. PELUFFO, L: BLESA, D.; FERNANDEZ , P.: GARCIA, F.. LIA V.;
PRINCIPI, D.: EHRENBOLGER, F.: CONESA. A.; DOPAZO. J.. PANIEGO. N.; HEINZ.
RA.
Lugar: Cordoba
Reunién; Jornada, 40 Jornadas Argenlinas de Agromformatica; 2011
Resumen: Ura miciativa conjunta det Insituto de Bistecnologia, CICYYA. INTA Gastelar. Argentmoy el

Centro de Investigacidn Principe Felipe, Valenda, Espaila, permiild ef desarrolo de una
matriz de alia densidadde oligonudestidos {chip) para el girasol (Hehanthus
annuus).nduyendo aproxmadamented2K unigenes. B proposiio e esta maatva fue &
anabss de 108 perfies de expresdn génica en respuesia a factores bouens y abwices.
Estos estudios s2 Sevan a cabo en una red delaboratorios inancisdos a traves del
proyecio ANPCYT PAE 37100, que representan ios seclorespibioos, gubernamentales y
privadosen ia Argentina. La disponibiidad de este chip ha dado y daréd origen una serie de
proyecios de gendmxa funconal en piracol, Elchip. basado en t=cnclbgla Agliant. cuenia
oon un diseno de tuatro micromarrices [arregios) por 44 K sondas ¥ aue permite hibrdar
simuttaneamente cualro muestras. La dspendiided de cualro amegios por chip,
representa una ventan desde et punto de vista del disefio experimental, pero al mismo
liempo ntroduce Una mnovacki que oepe ser considerada ianto aY momento del disefio
de fas hibridaciones ooino en & anifisis estadislico posterior.
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Using high-throughput technologies to improve stress tolerance
characteristics in sunflower

Francisco Garcia-Garcia'?, Paula Fernandez®, Ana Conesa', Norma Paniego®, Ruth Heinz,
Lucila Peluffo®, Veronica Lia*, Laura de la Canal®, Karina F. Ribichich?, Raquel Chan®, Julio
Di Rienzo”and Joaquin Dopazo'?

!Functional Genomics Node, National Institute of Bioinformatics, CIPF, Valencia, Espafia
Department of Bioinformatics, Centro de Investigacion Principe Felipe, Valencia, Espafia
*Instituto de Biotecnologfa, CICVyA-INTA Castelar, Buenos Aires, Argentina

“Comisién Nacional de Investigaciones Cientificas y Técnicas — CONICET, Argentina
*Universidad Nacional Mar del Plata, Argentina

®Universidad Nacional del Litoral, Santa Fe, Argentina

"Universidad Nacional de Cérdoba, Cérdoba, Argentina

Sunflower (Helianthus annuus L.) is one of the most relevant crops as a source of edible oil.
Advances in sunflower genomics have greatly enhanced the development and application of
new tools for crop improvement, and promoted the expansion of sunflower uses to new
markets like biofuels, biolubricants and biopharma. In this context, the power of throughput
technologies allow us to bring new insights into the genomic information that would become
a key tool to afford an efficient system for molecular breeding.

Gene expression chip was designed specifically for sunflower. After its validation, microarray
analysis has been performed concerning various siress situations: water deficit as a
physiological event that induces senescence, resistance to sclerotinia, application of root-
modifying treatments (jasmonic acid, ibuprofen) and application of endogenous transcription
factors. Blast2GO [1] has been used to generate the functional annotation and the suite of
tools, Babelomics [2], allowed us to analyze microarray data.

RNA-seq assays will include a study of quantification of expression (lllumina) and an
observational study with standard libraries (454) to build a catalog of transcripts which will be
used to assemble a reference genome for the mapping. The first study will be on different
levels of resistance to sclerotinia.

This work generated the first custom sunflower oligonucleotide-based microarray under
Agilent technology, validated for its application to transcriptional studies of sunflower
subjected to different growth and/or developmental conditions.

The use of high-throughput technologies allow us functional genomic characterization of
sunflower. This information is useful to improve the characteristics of tolerance to biotic and
abiotic stress.

[1] Babelomics: an integrative platform for the analysis of transcriptomics, proteomics and
genomic data with advanced functional profiling. Ignacio Medina et al. NAR-00461-Web-B
(2010).

[2] Blast2GO: a universal tool for annotation, visualization and analysis in functional
genomics research. Ana Conesa et al. Bioinformatics, 21, pp. 3674-3676 (2005).



Intrauterine growth restriction is associated with a maturation delay of cardiac energetic
microdomains.

FCVB (Frontiers in cardiovascular Biology)-EBAC. April 2012, London.
A. Gonzalez-Tendero, |. Torre, F. Garcia-Garcia, J. Dopazo, E. Gratacos
Cardiovascular Research { 2012 ) 93 ( Suppl. 1 ), S109

Abstract: P558

Intrasuterine growth restriction s assodated with a maturation delay of cardiac energetic microdomains

Authors:
A. Gonzalez-Tendersl, 1. Torre!, F. Garcia-Garcia2, 1. Dopazo?, E. Gratacos!, IHespital Clinic, IDIBAPS, Department of Maternal-Fetal
Medicine - Barcelona - Spain, 2Department of Bioinformatics and Genomics, Centro de Investigacidn Principe Felipe - Valancia - Spain,

Topic{a):
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Citation:
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Purpose: Intrauterine growth restriction (IUGR) affects 7-10% of pregnancies and s associated with cardiovascular remodeliing and
dysfunction persisting into adulthood, resulting in dilated and less efficient hearts. However, the precise underlying mechanism is poorly
understoed Cardiac muscle s the central argan in the fetal adaptive mechanism to IUGR. Besidas, it is among the highest ATP consumer
organs. At subrellular fevel, sarcoplasmic reticulum Cal+-ATPase {SERCA) and myosin-ATPase in the sarcomere thick filaments are the
main enerdgy consumers. During heart development, the maturation of an organized spatial arrangement of mitochondrial network around
SR and myofilaments, namely energetic microdomains, otcurs. Since it s well documented that 2 close proximity between the
mitochondria network and cardiac ATPases enable tha quick and efficient energy transference fnsuring a proper function, the objective of
the present study was to evaluate the state of the energetic microdemains between mitachandria and myofilamants in an: animal model of
IUGR.

Methods: TUGR was induced in & New Zéaland pregnant rabbits by a surgical standard protocoh At 30 days of gestation a caesarean
seciion was perforimed and hearts were obtained. IUGR-gene expression profile was anslyzed In & pafred control and {UGR rabbit fetuses
with a gene expression microarray from the rabbit gerome. Results were analyzad ustng a bioinformatic gene set analytic togl, in order to
detect coordinated variation in blocks of genas function. Morphometric analysis of enargetic microdomalns was performed in 3 different
left vantricular areas from 3 paired control and IUGR rabbit fetuses, using transmissiop electron micrascopy imaging.

Results: Gene set analysis identifled two gene modules with a coordinated over-representation in IUGR: mitochondrial respiratory chain
comiplex 1 ¢GO:0005747) and NADH dehydrogenase activity (GO:PD03954). Additionally, IUGR fetuses showed an increased area of
cytoplasm between mitochondria network and myofibrits (128000 + 7822 nm2} than the normatly growth control fietuses (31010 £ 6072
nm2) (p < 0.05).

Conciuslens; Resuits presented here suggest that mitechondrial energetic state Is impaired under IUGR, and this is accompanied by a

delayed maturation of cardiomyocyte energetic microdomains between mitochondria network and myofilaments. Together, these results

point to a decreased efficiency in the energy supply from mitochondria to the sarcomere myosin-ATPase, contributing to the global
contractile dysfuncticn, previously documentad in IUGR.



Sarcomere permanent morphometric changes underlie cardiac programming in
intrauterine growth restriction.

FCVB (Frontiers in cardiovascular Biology)-EBAC. April 2012, London.
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Sarcomere permanent morphometric chenges undaeriie cardiac programming In Intysutarine arowth restriction
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Citation:
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Purpose: Intrauterine growth restriction {IUGR) Is assoclated with cardiovascular remodeliing and dysfunction persisting inte adulthood,
resulting in dilated and less efficient hearts. However, evidence of direct fetal programming of cardlac eytoarchitecture is scarce, and the
underlying mafecutar mechanisms remain to be elucidated. Here we show that JUGR Is assoclated with direct changes of Sarcomere
morphomeatry that persist in adulthood and altered fetal gene expression of sarcomere components that are in line with the reported
dilation of the heart. These results identify an important mechanism within the process of fietal programming of cardiac disease st the
subcellular scate.

Methods: TUGR was Induced in 8 New Zealand pregnant rabbits. Puppies were assigned to: 1) fetal (30 days of gestaton) or i} young adult
{70 days postnatally) groups. Fetal cardiac function was assessed by echocardiography. IUGR-gene expression profile was analyzed by a
bioinformatic gene set analytic tool. Sarcomere quantitative morphometric changes were assessed by multiphoton microscopy based on
the SHG signal, called second harmonic generation microscopy (SHGM).

Resylts: Fetal echocardiography showed that ductus venosus snd sartic isthmus pulsatiiity index were increased in IUGR rabbits,
revaaling a reduced cardiac perfermance. Additionally, both systelic and diastolic cardiac function was compromised by IUGR, Mustrated
by a lewer systofic ring displacemeant and annular veloclty, and an increased isovalumatric relaxation time. Gene set analysis suggested
that the sarcomeric M-band (GO: 0031430) functional term was over-representad in IUGR hearts (p < 0.001). Results provided by SHGM
showed that resting sarcomere length, defined by the distances between the two Z-discs, was shorter in TUBR fetuses (p < 0.01).
Bistances betwean intrasarcomeric A-bands was also shorter uader IUGR (p < 0.03). Additionally, thick-thin filaments overlap was also
shorter in IUGR fetuses (p < 0.D5). We assessed the postnatal persistence of all sarcomere morphometric changes in adult myocardium

tp < £.05).

Conclusion: Results reported here suggest that IUGR intduces permanent changes of cardiac sarcomeras in fetal life to cope with the
adverse intrauterine environment. Importantly, these changes persist postnatally and might #xplain the stiffer and less contractile hearts
of adult IUGRs, resembling halimarks of high-pressure cardiac dissase models. Since sarcomere changes parsist in adulthood, this could
be one of the molecular mechanisms leading to abnormal cardlac function in IUGR that may explain a proportion of cardiomyopathies with
fetal origin.
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Topical appli of a film-farming
actinic keratoses: role of CPI-17 gene
1 Puig-Butille,’ M Potrory,* C Badenas,' | Malvehy,? C Trullas, F Garcia-Garcia,* | Dopaze® and
5 Pulg’ 1 Melanoma Unft, Blochemistry and Molecular Genetics Service, Hospital Clinic of
Barcelona, IDIBAPS, CIBER de Enfermedades Raras-instituto de Safud Carles ill, Barcelona,
Spain, 2 Melanoma Unit, Dermatology Department, Hospital Clinic of Barcelona, (DIBAPS,
CIBER de Enfermedades Raras-instituto de Safud Carlos I, Barcefona, Spain, 3 ISDIN,
Barcelona, Spain and 4 Dep of Biolnfc jcs-Functional Genomics Node, National
Institute of Bioinformatics, CIPE CIBER de Enf taclas Raras-Instituta de Salud Cados i,
Valencia, Spain

Actinic keratoses (AK) are precancerigenous lesions which are caused in part by the carcinogenic
effect of the UV genotaxic photoproducts cyclabutane pyrimidine dimmers CPD and 6-4 photo-
products {6-4PPs). Phatoreactivation is a repair mechanism carried out by photolyases which specif-
leally recognize and repair either CPDs or 6-4PPs. Beneficial effect of such enzyme into AK treat-
ment has been recenty postulated. The aim of the study was to analyze the molecular effect of
photolyase in 7 AK patients by expression array approach and bioinformatics methods. Skin recov-
ery after treatment was confirmed in all patients by histopathological and molecular data which
found overrepresentation of genes with bialogical functions involved in cell-cell communication,
cell adhesion and homeostasis, The AK response was assoclated to overexpresston of CPI-17 gene
and determined by the initial expressian level of the gene (P-value=0.001). Low levels of CPI-17
were directly associated to proinflamatory genes such as TNF (P-value=0.012) and IL-1B (P-
value=0.07). Gene set analysls found that skin recovery was associated to binlogical process involved
in tissue homenstasis and cell maintenance. This study suggests a role of CP1-17 gene in reconsti-
tution of skin homeostasis in AK lesions,

dical device containing photolyase and UV filtess in
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Mitotic catastrophe is implicated in the resistance of basal
therapy
A luamanz,' Y Gilaberte,” A Damian,’ E Camasco," § Lucena,' M Calvo,' | Dies-Almeida’ and
A Zamamén' 1 Biology, Universidad Autonoma of Madrid, Madrid, Spain and 2 Hosplta! San
Jorge, Huesca, Spain
Basal cell carcinomas (BCO) are frequently observed in white poputation. Many of them arise as a
consequence of a constitutive activation of Sanic Hedgehog pathway due to in the PTCH
gene, although other DNA alterations should be also considered, Photodynamic Therapy (PDT) with
methyl-aminolevulinic acid (MAL) offers excellent results in the treatment of BCC. MAL, acts s a
precursor of protoporphyrin (X (PpIX) and accumulates, tn tumors tissues. Subsequent Ircadiation
with visible light generates reactive oxygen species, which are responsible of tumoraf cell death,
Howevet, as it happens in ather cancer therapies, PTD is not always effective. Therefare, itis nec-
essary 10 characterize the BCC response to MAL-PDT in order to optimize it ar, eventually, to com-
bine it with other therapies ta completely the tumour. We have compared the response ta
MAL-PDT on a human BCC cell line obtained from a tumor located In the face and a cell line
obtalned from BCC induced by chronlc UV-iradiation in a ptch+/- mice (A157); the histology per-
formed before the stablisment of the cell culture confirmed that the induced tumors were BCC . We
demanstrate that murine cell lines are mare sensitive to PDT than the human BCC cells. Lethal
conditions for AJ57 (85%) caused death mainly by necrosis, On the opposite, the same conditions
induced 50% cell death in the human line. In this case, we identified disorganization of micro-
tubules, increased number of cells in division with altered spindles, heterogeneity both in cell and
Jeus size and multinucleated cells. Cell cycle analysis by flow cytometry confirmed the increased
number of cells in G2-M and polyploidy 24 and 48 hours after PDT. In parallel, TUNEL assay revealed
a high number of cells in apaptosis. These results indicate that POT caused mitatic catastrophe in
BCC human cell line fol lowed, mainly, by apoptasis with DNA disposed in the metaphiase plate.

i cells to photody
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Genetic Susceptibifity In Familial And Multiple Melanoma Patients In Central italy

i, € Pellegrini, D Kostaki, M Suppa, A Piccioni, A Antonini and K Perls Department of
Dermatology, University of LAqulia, UAquila, italy
Inherited melanoma susceptibility genes can be stratified by risk prefile into high-penetrance genes
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TLR4 as a negative regulator of | yte proliferation
-Weiss, SN Frelberger, | Kleiber-Schaaf, P Dziunycz, LE French and G Hafbauer

Dermatology Cllnic Zurich, University Hospital Zurich, Zurich, Switzerland
Pruliferation and differentiation are two sequential processes which drive the maturation of normal
keratinocytes till they reach their full differentiation status. However, zbnormal proliferation of ker-
atinocyte Is also a characteristic feature of tumor cells Including squamous cell carcinoma (SCC)
cells. In this study, we want to deli the inverse relationship t the proliferation of ker-
atinocytes and the pathogen-associated molecular pattern receptor TLR4. We abserved that TLR4
surface expression in normal primary keratinocytes increases with subsequent passages in cell cul-
ture, in contrast, the expression of TLR4 in established highly proliferative squamous cel} carci-
noma (SCC) cell lines was low, similar to the exp in normal k ytes at low passag

bers. We found a stimulating effect of TLR4 blockade by a specific antibody on the prolifera-
tion rate of keratinocytes. In response to antibody-mediated blockade of TLR4, keratinocyte prolif-
eration increased greally as assessed by the incorporation of BrDU. As an altemative blocking methad,
we abrogated the interaction between TLR4 and its accessary protein MDII using a specific block-
ing peptide. Keratinocytes reacted with increased proliferation, though not ta the same degree as
achieved by direct blocking of TLR4. Based on our results we hypathesize that TLR4 is a negative
regulator of keratinacyte proliferation and may be associated with the progression of SCC of the
skin. Such a regulatory function of TLR4 in keratinocyte proliferation has not been investigated yet,
This study delineates the regulatory role of TLR4 in keratinocyte proliferation and thus provide impor-
tant Insight into the homeostasis of normal and tumor keratinocytes. Better und ding of a reg-
ulatory role for TLR4 is the basts for a later use in a therapeutic setting to stop keratinocyte prolif-
eration such as in squamous cell carcinoma of the skin and to induce keratinocyte proliferation such
as In wound healing.
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Changes in susvivin subcellular localization corvelates with different stages of differentiation
s normial and cancerous skin

K Dallaglio." T Petrachi,' A Marconi,' P Morandi,' A Maiorana? and C Pincelli' 7 Laboratory of
Cutaneous Blology, Institute of Dermatology, University of Modena and Reggio Emilia,
Modena, italy and 2 Department of Lab and Pathologlc Anathomy, Unlversity of
Maodena and Reggio Emilia, Modena, ltaly

The IAP (Inhibitor of Apoptosis Protein} protein survivin is detected in few adult cells, while It is
highly expressed In hyperproliferative conditions, including cancer. Nuclear survivin facilitates cell
cycie entry, whereas the cytoplasmic pool protects cells from apoptosis. Survivin is overexpressed
in cultured keratinacyte stem cells (KSC), and protects them from anoikis and UVB-induced apap-
tosls. As stem keratinocytes appear o be at the origin of squamous cell carcinoma (SCQ), we eval-
wated survivin expression in normal and cancerous skin in vivo, by using a highly sensilive immuno-
hystochemistry (IHC) assay. We first demonstrated thatsurvivin is not only localized In the cytoplasm
but also in the nucleus of normal adult keratinocytes, as also shown by westem blotting, Nuclear
survivin is detected in basal and in few suprabasal keratinocytes. Nuclear survivin positive cells
were detected one every 10/11 basal keratinocytes. Suprabasal keratinocytes displaying nuclear sur-
vivin alsa express CK10. Nuclear, but not cytoplasmi ivin expression dramatically increases
in actinle keratosis and In SCC in situ, as compared to normal epideris, and further increases in
5CC lesions. In addition, nuclear survivin is highest in poery differentiated SCC and mestly local-
izes In deep, invasive lesions. Finally, in SCC cells, nuclear survivin positive cells seems to express
1ess CK10 as compared to normal skin, Alltogether, these data suggest that survivin subcel lular local-
ization with |k yte differentiation and is lated with undifferentiated and
more invasive SCC phenotype.
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miRNA-205 in benign, premalignant and malignant skin

SH Omland, CM Lerche, E Biskup and R Gniadecki Dermatolagy, Faculty of Health Sciences,

University of Copenhagen, Bispebjerg Hospital, Capenhagen, Denmark

MicmRN/’\s (miRNAs} are a group of short non-coding RNA mofecules that control gene expression
iptional. They have emerged as regulators in oncogenesis. The role of MiR-205 in can-

and low-penetrance alletes. High-penetrance factors are expressed in familial clustering of mef

and include mutations in CDKN2A andCDK4, In addition to high-penetrance genes, variants in the
MCIR gene, one of the major determinants of hair and skin pigimentation, have been classified as
“low-risk’ melanoma susceptibitity alleles. Recently, the MITF gene has been identified as a novel
melanoma-predisposing gene with the E318K variant defined as an intermediate risk variant. To
determine the confribution of these candidate genes to melanoma genetic predisposition in patients
from central ltaly, we recruited 52 familial melanoma (FM) patients from 34 kindreds with at least
two docurnented cases and 20 sporadic multiple primary melanoma (MPM) patients. Genetic analy-
sls of CDOKN2A (exons 1 alpha, 1 beta, 2 and 3), CDK4 (exon 2), MCIR (entire coding region) and
MITF (exan 9) was performed by direct sequencing in all pati Five germiine missense muta-
tions in the CDKN2A gene were identified in 6/52 (11%) FM patients fram 5/34 (15%) families and
1420 (5%) sporadic MPM patient: VS9A, N711, HB3Q and P114L, mapping in exon 2 and T3IM
mapping In cxon 1 beta. In addition to disease-associated mutations, 3 polymorphisms In the
CDKN2A gene were detected: A148T in axon 2 in 7/52 (13%} FM patients and 1/20 {5%) sporadic
MPM patient, IV53+29 3'UTR in 12/52 (33%) FM patients and 4/20 (20%) sporadic MPM patient
and IV5+69 in 3/52 (6%) FM patients and 5/20 (25%) sporadic MPM patients. MCI1R variants were
identified in 30% of patients with the most frequently d; { variants being V6DL, R151C, Y152X,
R160W, and P268R. No germline mutations were Identified in the specific hot spot of COK4 or in
MITF exon 9, In conclusions, our results indicate that CDKN2A mutations account for a small pro-
pottion of FM and sporadic MPM cases in our population, in line with other Italian studies, sug-
gesting a major role for low-penetrance genes and environmental factors.

[
cer is not well established, MiR-205 has recently been shown to be downregulated in malignant
melanoma and parlly effecting it's posttranscriptional role by targeting the 3’URT part of E2F, an
important regulatar of cell cycle. Moreover miR-205 seemed to be involved In senescence of
I cells. The expression of miR-205 in epithelial skin has recently been found to be broadly
expressed in nearly all stratified squamous epithella. The same group found MIR-205 highly expressed
in aggressive oral squamous cell carcinama (SCC) ines with lower levels inminimally invasive SCC,
suggesting miR-205 acting as a tumor promoter in aggressive SCC. The purpase of our study was to
visualize the expression of miR205 in benign, premalignant and malignant skin by in situ hybridiza-
tion {ISH), The material constituted of formalin-fixed paraffin-embedded lissue les from nor-
mal skin (6), keratoacanthomas (6), basal cell carci {6), actinic } (6), Bawen's disease
(6) and squamaus cell carcinomas {12); 6 well differentiated and 6 undifferentiated. We investigated
the level of miRNA-205 expression by ISH using a rabust one-day protocol based on the use of
double digoxigenin-labeled LNA-DNA chimeric probe developed by Exigon (Vedbaek, Denrmark)
We used a concentration of has-miR-205 of 50nM. We found a broad expression of miRNA in all
stratified squamous epithelia. There was a tendency to upregulation of miR-205 in pre-malignant
and malighant epithelia compared 1o | epithelia, evaluated es more intense blue staining after
ISH. The exp was rather homog and we were not able ta idenlify specific cells with
higher expression of miRNA-205. Our findings correlate well with previous findings of up-regula-
tion of MIRNA-205 in aggressive oral SCC. To further evaluate and quantify the levels of miRNA-
205 in malignant skin conditions real-time q-PCR will be performed.
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Soluble GnT.V shift toward M2 macmlphage in transgenic mouse skin

059

AKato," MTerao," A Kimura,' MYutani,' H Murota,' E Miyoshi® and | Katayama' 1 Dermatology,
Osaka University Graduate School of Medicine, Suita, japan and 2 Molecular Biochemistry
and Clinical Investigation, Osaka University Graduate School of Medicine, Suita, Japan
Oligosaccharldes are involved in a variety of human diseases. Glycosyllransferases are present in
the Golgi apparatus and are released from cells after cleavage in pathalogical conditions. N-acetyl-
glucosaminyitransferase V (GnT-V} Is involved in the biosynthesis of betal -6GIcNAc branching on
N-glycans and has been implicated in tumor progression and is, Recently, we have found
that GnT-V is alsu involved in skin homeostasis. In contrast, a secreted type of GnT-V (soluble GnT-
V) itself is reported to promate angingenesls, which Is completely different from its original func-
tion as a glycosyltransferase (BC 277, 2002), and this might afso play a role in tumor invasian,
metastasis, and wound healing. In this study, we further explored the novel function of soluble
GnT-V (sGnT-V) by analyzing the skin phenatype of sGnT-V transgenic mice (sGnT-V Tg). We found
that the early stage but not mid and late stage wound healing was delayed in sGnT-V Tg mouse
skin. Inflammation is a feature of early stage wound healing. As a result from delayed wound heal-
ing, mRNA expressians of proinflammatory cytokines such as TNFa, IL-6, and IL-1p were decreased
on day 2 wound skin in sGnT-V Tg mice. Recently it Is reported that M1 macrophage plays a role
in the early stage of inflammation and M2 macrophage is important in mid 1o Jate stage fissue pro-
liferation during wound healing, The expression of arginase |, the marker of M2 macrophage were
increased on day2 wound skin and the ratio of {arginase | positive macrophage / total macrophage)
were higher in normal skin and day2 wound skin in sGnT-V mice. These results suggest that decrease
in early stage wound healing might be the result of dominant M2 macrophage in sGnT-V Tg mouse
skin. Increased M2 macrophage might also contribute to tumor expansion In the tumor-microenvi-
ronment.
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Decline of vascular adjustment to pressures in the early stages of aging

L Decorps, D Sigauda-Roussel and B Fraomy FRE CNRS 3310, UCBLY, LYON, France

In healthy skin, focal application of low pressures induces  protective pressure-induced vasodila-
tion (PIV) that Is lost in advanced aging. When PIV is absent, skin blood flow directly decreases
under low pressures, leading to an early ischemia, Aging is associated with high risk of pressure
ulcers (PU) that partly depends on the intrinsic skin properties to withstand mechanical stress, includ-
ing vascular capaciies. Our alm was to test the vascular capacities of the skin to adapt against low
and high pressures in the early stages of aging {12-month mature rats compared ta 6-month young
Wistar rats), Using laser Doppler flowmetry, we measured skin blood flow in response ta low pres-
sures applied at 11.1 Pa’s (PIV) and the post-ischemic reactive hyperemia fllowing a 3-min appli-
cation af 28.8 kPa, Since PIV requires an intact endothelial function, we also evaluated the endothe-
lium-dependent and -independent respanses to acetykcholine (Ach) and to soditam nitroprusside
(SNP), respectively. PV was reduced in mature rats compared to young rats, indicating a defective
ability bo resist to very low pressures. As a consequence, the statistical decrease in skin blood flow
was chserved for local pressure as low as 2.3 kPa for mature rats, whereas it occurred at 6.3 kPa for
young rats, At higher p st-ischemic reactive h ia was also reduced in mature

 the post YP
rats compared to young rats, indicating a defective ability of the blood vessels ta resume and main-

MALDI mass spectrometry imaging reveals a significantly altered proteome during wound-
induced scar f .

TIL Shaw, I Tarig, A Mitchell, HL Byers and GR Coulton Division of Biomedical Sciences, St.
George's, University of London, Londan, United Kingdom
Scar formation Is the inevitable and y ur ble ¢ | of tissue damage, and mis-
regulation can lead to the development of pathological scarring sich as keloids. in developed coun-
tries alone, it is estimated that ~100 million peaple each year will be left with a scar following sur-
gery; moreover, there are - 11 million people with keloid scars, Despite the high incidence and
debilitating nature of both normal and keloid scars, we still lack effective treatments. The lack of

understanding about exactly which molecules ar c¢ ing to, or are responsible for, scar for-
mation Is impeding progress in developing targeted thempeutics for their This project
used MALDI Mass Spectrometry imaging to identify a sig of i { during scar

formation, Scars resulting from excisional skin wounds made to the dorsal skin of adult male mice
were collected at 7 or 14 days post wounding, freshly frozen, cryosectioned, coated with matrix
optimised for the detection of proteins in the 2-20kDa range, and imadiated with a nitrogen laser
beam at 80 micron intervals across the tissue sections, The resulting mass spectra revealed a sig-
nificantly and reproducibly altered proteomic signature In scarred versus nurmal dermis. Specifi-
cally, proteins having mass-to-charge values (m/z; ~equivalent to mass in Daltans) of ~2797, ~4743,
~6284 and 6657 were expressed at higher intenslties in sear vs normal tissue en Day 7, and the
up-regulation of 3 had resolved by Day 14. Peaks at mvz ~4970 and ~6284 showed a significant
up-regufation in scar tissue on Day 14 past woumding. On-going work is facused on: 1) identifica-
tion of the protein(s) represented by the dilferentially-expressed peaks; 2) using MALD! imaging
and our established “scar signature” to evaluate the anti-fibratic potential of novel therapies, and;
3) comparison of the “scar signature” observed in skin to other fibrotic tissues, The results of this
work are hoped ultimately to be of prognastic, diagnastic, or therapeutic value.
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Micracirculatory and clinical effects of a new Evodia rutaecarpa fruit extract after topical
treatment of human skin

B Portes, V Bardin, v Charton, G Passaro, E Peyrot, F Durousset, 5 Lopis-Presle and F Demarne
R&D, Gatltefosse SAS, Saint Priest, France

The aim of this study was first, tomodulate the human skin microcireulation with a new plant extract
and then, 10 measure the possible benefits on skin condition, in vivo. Reconded to the Chinese
Pharmacopaeia, Evodia rutaccarpa (Rutaceae) is a fast-growing shrub of Asian origin. Its fruit is
known to hold small amounts of indolequinazoline and quinolone alkalolds. Among them, rutae-
carpine and evadiamine seems i ing for their vasorel properties, described after oral
intake. Nitric Oxide (NO) is the most important factor involved in the endothelial regulation of vas-
cular function. Using DAF-FM specific probe, we d a significant llular NO release
by buman dermal microvascular endothelial cells, after a 24h treatment with the Evodia rutaecarpa
fruit extract tested at 1% (+ 169.2%, p=0.01). Blood vessels relaxation was then studied on human
skin explants, after a 24h topical treatment with the plant extract formulated at 1%. Afer histolog-
ical prepamtion, microscapy coupled to digital image analysi: led a statistically significant
increase of the vessels [umen diameter, in papillary and upper part of reticular dermis, This vasodi-
lation was measured either in basal conditions (+ 275%, p=0.0002) or after preliminary noradren-

tain biood flow when the cause of ischemia is removed, These vascular alterations to p

were associated with a reduced vasodilation to Ach without changes in vasodilation to SNP, indi-
cating an endothellal dysfunction. In conclusion, the vascular adjustments of the skin to low and
high pressures decline in the early stages of aging. It wauld be Interesting to study how this age-
refated decline of the microvascular adjustments to pressures could participate to the increased PU
incidence largely reported in eldery people.
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Lactobacillus Rhamnosus GG increases the re-epithelialization rate of model wounds by stim-
ulating keratinocyte migration

W Mohammedsaeed,' C O'Nil,* A McBain® and § Cruickshank! 7 University of Manchestey;
Manchester, Unlted Kingdom, 2 University of Manchester, Manchester, United Kingdom, 3
University of Manchester, Manchester, United Kingdom and 4 University of Manchester,
Manchester, United Kingdom

Many studies have d d the imp: e of probiatics and their potential therapeutic effects
within the gut (Maria, 2008).Recently, the possible therapeutic effects of problotics in other tissues
has also begun to be investigated. Comparatively few studies have evaluated the use of topical pro-

alin-induced ictian {+ 252%, p=0.004). These results illustrated the expected effect of
NO on smooth muscle vascular cells. Finally, in 2 monocentric, randomized, double-blind, der-
matologically-controlted clinical trial, the extract formulated at 3% has been compared ta its placebo,
after twice daily application for 28 days. High resolution Laser Doppler blood perfusion Imager
evidenced the Increased blood flow {+11.5%, p=0.02) on the cheekb Skin texture fi
brightness and camplexion enhancement were also dinically assessed. To our knowledge, that the
first time that the use of an Evodia rutarcarpa fruit extract is reported for its efficacy an skin micro-
clreutation and consequently on skin condition

063

Transcriptome profiling in a delayed wound h
genes implicated in extracellular imatrix r 8 p
L. Martfoez-Santamaria,' C Conli,? F Garcla-Garcfa,® § Liames, L Retamosa,’ A Holguln,’
N lllera,’ ) Dopazo,’ M Del Rio' and M Escémez' 1 Regenerative Medicine Unit, CIEMAT and
Centro de Investigacidn Biomédica en Red en Enfermedades Raras (CIBLRIR) U714
Department of Bloengineering, Universidad Carlos W, Madrid, Spain, 2 Department of
Molecular and Cellular Medicine, College of Medicine, Texas A&M Health Science Center
TAMHSC, College Station, TX, 3 Department of Bioinformatics, CIPF and Centro de
Investigacién Biomeédica en Red en Enfermedades Raras (CIBERER) U715 Functional
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biatics in relation to the skin. In this study, we have conducted preliminary i gations into wheth
a well known probictic, Lactebacillus Rhamnosus GG (LGG), can Increase the rate of re-epithe-
lialization in a model wound. Primary human keratinocytes (NHEK) were grown in proprietary
medium until confluent. A scratch was then made in the monolayer using a sterile 1000-ul-pipet
tip. The rate of re-epithelialization of the scratch was compared in d layers and mono-
layers treated with and LGG lysate made using108CFU/m! bacterial cells, The LGG lysate signifi-
candly accelerated re-eplthelialisation of the scratches such that by 18 and 24hours, 92+1.6% and
97x1.5% respectively (P=0.02, n=3) of the scratch area was re-epithelialized compared with 7121.1%
and 8141,3% respectively in control monolayers. In vitra proliferation and migration assays using
MTT assay and Trans-well migralion assay respectively demanstrated that LGG lysate significantly
increased NHEK proliferation and migration rates relative to controls. However, the dominant mech-
anism was migration because scratches in cell cultures treated with the inhibitor of proliferation,
mitomycin C still re-epithelialized significantly faster in the presence of the LGG lysate than con-
trols (p=0.02). These data demonstrate that lysates from Lactobacillus Rhamnosus GG increase re-
pithelialization by stimulation of keratinocyte migration.The use of problotic lysates potentially
offers new options to develop treatments that could imprave wound heallng,

G ics Node, Natonal Institute of Bloinformatics, Valencia, Spain and 4 Tissue Engineering
Unit, Centro Comunitario de Sangre y Tejidos de Asturias (CCST) and Centro de Investigacidn
Biomédica en Red en Enfermedades Raras (CIBERER) U714, Oviedo, Spain

Chronic ulcers management remains a major clinical challenge since pathagenic mechanisms
responsible for healing impairment are not fully und d. Alterations | granul tissue
forrmation appeared as a major cause of the delayed closure in a diabetes-induced delayed human-
ized wound healing model recently established in our lab y. Furth - ofsuch
diabetic wounds with bi

yod, /

d dermis improved the healing response by triggering granula-
tion tissue maturation, Alming ta dissect the malecular mechanisms responsible for the delayed
healing in the model, global gene expression studies rendered a total of 49 differentially regulated
transcripts. Most of them were related to extracellular matrix leling and callagen deposition,
as revealed by functional enrich lysis. Remarkably, ml y data supported granulation
tissue alterations observed in the humanized diabetic wound healing model that were in tum, res-
cued after bloengineered dermis treatment, In conclusion, our dala may shed light on the mecha-
nisms involved in wound healing impalrment. Therefore, these findings may have a relevant impact
in the design of innovative therapeutic ches for the of diabetic wounds that could

also be exlended to the management of ‘hard-to-heal wounds of other etiologies
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The presence of red hair MCIR enhance mel sun-indoced susceptibility in a
CDKNZ2A skin-humanized mice model of cutaneous familiar melanoma

M Escimez' | Puig-Butllle? C Badenas! P Aguilera? C Camera L Martiez-Santamarfa,!
M Retamosa,’ ALVARQ Meana,’ M Del Rio' and S Puig? { Regenerative Medicine Unit, CIEMAT
and Centro de Investigacién Biomédica en Red en Enfermedades Raras (CIBERER) U714
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Differential sensitlvity of pigmented and non pigy cell lines to vitamin D3
analogs Wasiewicz T, Slaminski AY, Kutner A, Zmijewski MA Department of Histology, Med-
ieal University of Gdansk, Gdansk, Poland Department of Pathology and Laboratory Medi-
cine, UTHSC, Memphis, TN, USA; Pharmaceutical Research Institute, Warsaw, Poland

i Zmijewskl,' T Wasiewicz,' A Slominski® and A Kutner® 7 Depariment of Histolagy,,Medical

q 1

Dep of Bioeng ing, Universidad Carlos Ili, Madrid, Spain, 2 Mel: 1a Unit,
Hospital Cinic & IDIBAPS (institut d'investigacions Biomedigues Agusti Pi i Sunyer) and
Centro Investigacién Biomédica en Red en Enfermedades Raras (CIBERER), Barcelona, Spain
and 3 Tissue Engineering Unit, Centro Comunitario de Sangre y Tejidos de Asturias (CCST)
and Centro de Investigacidn Biomédica en Red en Enfermedades Raras (CIBERER) U714,
QOviedo, Spain

Melanoma is the leading world cause of death from skin cancer heing a polygenic multifactorial
disease involving environmental factors and genetic susceptibility. High susceptibility germline
mutations in CDKN2A and CDK4 genes combined with jow-medium penetrance MCI1R gene vari-
ants have been iated | prone familles. The p.G101W, the most cammon CDKN2A
mutation in Mediterranean European Countries is also frequent in USA. Additionally, MC1R vari-
ants responsible for red-hair increase melanoma risk in p.G101W melanoma families. We have

University of Gdansk, Gdansk, Poland, 2 Department of Pathology and Laboratory Medicine,
University of Tenmessee Health Science Center, Memphis, TN and 3 Pharmaceutical Research
fnstitute, Warsaw, Poland

Melanoma catsse majorlty of skin cancer related deaths, but still sucgical intervention is preferred
method of treatment. Vitamin D was shown ta inhibit growth and induce differentiation of melanoma
cancer cells, but excessive vitamin D Intake leads to hypercalcaemia. Vitamin [ analogues with
modified side-chaln show potentlally law calcemic activity, but thelr antiproliferative properties
need to be evaluated. Experi were [ d using mouse melanoma cell line (816F10) and
human melanoma cell lines (SKME! 188, A 375 and WM 98) and antiproliferative properties of
vitamin D analogs: calcipotriol, calcifediol, pD3, 21-OHpD3 viability tests (MTT, SRB) were tested.
Expressional snalysis of the genes cading proteins responsible for vitamin D metabolism (CYP24A1,
CYP2R1, CYP3A4, CYPZ7BY, CYP27A1) and function (VDR, RXR, Pdia3) was performed using
PCR or qPCR and selectively confimed by Westem-blot. It seems that activity of vitamin D analogs

developed a skin-humanized mousc model by orthotopic transplantation of a bloengineered skin
containing keratinocytes/metanocytes and fibrablasts from members of two mel e fam-
ilies: two werep, G101W carriers and iwo MCTR red-hair variant carriers. The mode! faithfully repro-
duced the physiopathological characteristics of the donor's sidin in terms of photo-type, DNA dam-
age (dimmers) and UV-response (p53) induction. Consequently, double mutant skin with CDKNZA
p.G101W mutation and two red-hair potymorphisms was more susceptible ta sun-induced melanoma
through the production of pyrimidine dimmers and reduction of p53 dependent DNA repalr.

742

Detection of prohormone convertase PC5/6 in normal and fi d human melanocytes
N Welss, A Stegemann, C Weishaupt, T A. Luger and M Béhm Dept. of Dermatalogy, University
of Miinster, Minster, Germany

Prohormone convertases (PCs} are a family of Ca2+dependent serine proteases which Include
PC1/PC3, PC2, PC4, paired basic amino acid-cleaving enzyme 4, PCS, PC7, subtilisin kexin isoe:?-

depends on the level of expression of vitamin D receptor and co-receptor. In case of human melanoma
cell lines, WM 98 and A375 show much higher sensitivity to vitamin D analogs treatment when
compared to SKMEL 188. Expl of this ph cauld be different pattern of VDR Iso-
forms expressed in those: cell lincs, There are also indication that short side-chained vitamin O ana-
logues treatment did nol resulted in efficient translocation of VDR receptor despite significant antipro-
liferative activity of those compounds. Summarizing differential gene expression may influence
sensitivity of melanoma cells to vitamin D analogues and their activity may not be exclusively
dependent on VDR receptor.
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IL-2 therapy is accompanied with increased number of activated T regulatory lymphocytes in
peripherat blood of melanoma patients

Aallll, A Moses, A Stelmaszczyk-Emmel, M Pashenkov, € Wagner, G Stingl and SN Wagrer
Department of Dermatology, Medical University of Vienna, DIAID, Vienna, Austria

Mel is the most malignant skin cancer, In opposite to targeted therapies immunotherapies

zyme-1 (SKI-1), and neura! apoptosis-regulated convertase-1. Until now, the tole of PCs, especially

are panied with less significant but long lasting clinical responses. Heee, regulatory T lym-

PC1/3 and PC2, in pigment cells has been mainly investigated in the conlext of pracessing of proo-
plomel in, the pi for alpha-melanocyte-stimulating hormone. However, there is increas-
ing ewidence that PCs may.play an important role in cellular transformation, acquisition of a tumori-
genic phenotype and metastasis in a number of solid tumors. We recently identified $KI-1 as a
possible novel target for melanoma therapy. To check if additional members of the PC family could
play a role in biology we per J an in vitro expression analysis of PCS/6 in normal
human melanocytes (NHM) and a panel of 8 human melanoma cells lines derived from different
stage of disease progression, Expression of PC576 was examined by semi-quantitative RT-PCR, real-
time RT-PCR, Western i oblotting and immunofl ence analysis. PC5/6 expression was
significantly increased at mRNA level in & out of 8 melanoma cell lines compared to NHM. This
could be confirmed at protein level, I fl 1ce analysis disclosed cytoplasmic localiza-
tion of PC5/6 in melanoma cells. Via in silico promoter analysis we detected several p tran-
scription factor binding sites for transeription factors that are typically activated by melanocyte mito-
gens as well as by extracellular and intracellular st . Hi r, only tunicamycin, an
endoplasmic reticulum stressor, increased PC5/6 expression in NHM, Our prefliminary data indi-
cate that PC5/6 Is expressed by human pigment cells in vitro with more abundance of PC5/6 mRNA
and protein in melanoma cells. At present we focus on immunohistochemical studies of PC5/6 in
melanoma specimens as well as on functional analysis of PC5/6 using gene knock-down, These data
should clarify if PC5/6 is a noved target for melanoma therapy.
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The re2910164 G>C polymorphism in microRNA-146a is associated with the incldence of
malignant melanoma

S_Eukushima, T twakiri, M Jinnin, ) Yamashita, N Honda, Y Inoue and H lhn Dermatology and
Plastic Surgery, Kumamota University, Kumamoto, Japan

MicroRNA-146a {mIR-146a) Is one of the microRNAs (miRNAs) implicated in the pathogenesis of
various cancers, R ly, single nucleotide polymorphisms (SNPs) located In miRNAs themselves,

phocytes (Tregs} are shown to be of significant importance deciding for the autcame of clinical
responses. The aim of our study was to evaluate the frequency of Tregs in human mefanoma patients
after IL-2, Interferon, conventional chemotherapies and CpG vaccine treated as compared to untreated
patients and healthy controls. Tregs are considered to be CD4+/CD25high/FoxP3+. CDEA is known
a5 activation and CD62L as LN homing marker. In healthy controls, of PBMCs were 1%
CD4+/CD25high. 87% of CD4+/CD25high were FoxP3+ (Tregs). 73% of CD4+/CD25high/FaxP3+
cells were expressing CD621 where expression of the CD69 was 0,2%. The frequency of Tregs in
peripheral blood of me! patients was comparable t healthy controls. Interestingly, the expres-
sion of CD69 by Tregs was significantly higher in patients as d to healthy con-
trols, however no difference In the expression of CD62L was abserved. IL-2 therapy was accom-
panied with Increased number as well as expression of CI69 by Tregs as compared to untreated as
well as interferon or CpG vaccine but not chemotherapy Ireated patients, n oppasite to our expec-
tation, Increased frequency of Tregs in IL-2 treated patients was carelated with better clinical response.
Our results der that: a) the frequency of activated Tregs is significantly higher in melanoma
patients as compared to healthy conrols, b} IL-2 therapy is accompanied with increased frequency
of activated Tregs as compared to d, interferon or CpG vaccine reated patients and finally,
)i d frequency of d Tregs In IL-2 trealed patients was accompanied with better clin-
ical response and overall survival. Our results demand further exploration of the rale of Tregs in
melanoma patlents treated with different immunatherapeutic strategjes.
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Protein-protein interaction netwarks in cocultured mel.
the genomic status of COKN2A and MCTR genes

A Pulg-Butillé,* G Tell,* M Escamez,” F Garcia,* L Martinez,’ C Badcnas,' } Dapazo,* M Dol Rfo®
and S Puig' 1 Melanoma Unit, Haspital Clinic & IDIBAPS (institut dlnvestigacions
Biomédiques Agustl Fi i Sunyer), Centro Investigacin Biomédica en Red en Enfermedades
Raras (CIBERER), Barcelona, Spain, 2 Melanoma Unit, Hospital Clinic & IDIBAPS {institut
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so-called MIRSNPs, have atiracted attention for their passible i in the pathogenesis of
varlaus diseases. Such MIRSNPs may have functional roles, due to the altevation of miRNAs. In this
study, we investigated whether MIRSNP rs2910164 in miR-146a is involved In the pathogenesis of
malignant melanoma (MM). DNAs were collected from 50 patients with MM and 107 controls and
genotyped by polymerase chain reaction-rstriction fragment, We found significant differences in
the frequency of genotype distribution between controls and patients with MM, On the other hand,
we could not find any significant difference in refationship between genatype distribution and clin-
ical manifestation, In addition, the mini free energy miR-146a and its complemen-
tary strand with G allele is estimated at -26.8 kealimol while that of C allete is at -24.0 kcal/mol,
suggesting that the MIRSNP 152910164 is functional, Taken together, miR-146a may be involved in
the marbidity of MM, and patients with CG genotype have a higher risk to develop MM.

§130 Joumal of Investigative Dermatology (2012}, Volume 132

ol igacions Biomadiques Agusti Pi ] Sunyer), Barcelona, Spain, 3 Medicina Regenerativa.
Div.Biomedicina Epitefial, CIEMAT, Centro Investigacién Biomédica en Red en Enfermedades
Raras (CIBERER), Madrid, Spain and 4 Bioinfc ics Dep , Centro de Investigacién
Principe Felipe (CIFF), Centro Investigacion Biomédica en Red en Enfermedades Raras
{CIBERER), Valencla, Spain
To Identify molecul. rk fated to presence of either germline mutations in CDKN2A or
variants in MCIR genes which may be related with the biological impactof both genes into melanoma
susceptibility. Expression data from cocultured keratinocytes and mefanocytes from CDKN2A mutant

I families was extracted and analyzed using Whole Human Genome Micraamay 4x44K
(Agllent). Two patients were CDKN2A mutation carriers and two were MCTR red hair colour vari-
anis carrlers. Differential gene expression data (1535 transcripts deregulated in CDKNZA mutated
cells and 3570 in MCIR variants carriers) were analyzed by SNOW fz statistical analysis of pro-
tein-protein interaction networks). Statistically significant networks were identified among down
regulated genes. Overall, 24.7% of them in CDKN2A mutants and 27.8% in MC1R variants carri-
ers were locallzed In networks. The network cores were genes involved in autophagy pracess
(e.8 GABARAPL2,SQSTM! and LC3). Mareover, a network formed by 28.5% of upregulated tran-
scripts in MC1R variants cells also reaches the significance. In this case, the netwaork core was com-
posed by genes playing a rolein oxidative phospharylation and mithocondrial ribosome (e.g., GBAS
and (CT1), Our results suggest that variants In both MCIR and CDKN2A gene pramote autaphagy
deregulation in skin cell types. Also, we have identified genes involved in the elevated cellular lev-
els of reactive oxygen species in MCIR variant carriers.
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OC26: CARDIAC FUNCTION IN SPECIFIC
CONDITIONS

0C26.01

Fetal cardiac output: measurement by four dimensional
power Doppler and artificial neural networks. Results from a
sheep model

J. Bello-Muiioz'?, J. Peiré®, P. Oliveros Orozco'?,
F. Soldado’, E. Carreras Moratonas', L. Cabero!

! Fetal Medicine, Hospital Vail d’Hebron, Barcelona, Spain;
2Qbstetricia i Ginecologia, Universidad Auténoma de
Barcelona, Bellaterra, Spain; 3 Pediatric Surgery, Hospital Vall
d’Hebron, Barcelona, Spain

Objectives: Non invasive measurement of fetal vascular flow remains
an elusive matter, accuracy of current tools is very limited and relies
mainly in operator skills. The aim of our study was to develop
a tool for indirect flow measurement, accurate and repeatable, by
using power Doppler signal, Real time three dimensional ultrasound
(4DPD) and mathematical image data simulation and adjustment
tools based on artificial neural networks (ANN).

Methods: Six pregnant sheep with adequately controlled gestational
age of 125 days (near term) were surgically instrumented to access
fetal ascending aorta by transventricular catheterization. Cardiac
output was measured by Fick thermodilution, as well as by pulsed
Doppler. Several sets of 4DPD volumes were taken during the
procedure. Measurements were stored in an electronic datasheet.
Pearson’s correlation coefficient and simple linear regression were
obrained. Linear equation matrix were generated and obtained data
was evaluated through an error adjustment process by employing an
artificial neural network software (ANN),

Results: A rotal of 30 sets of measurements in controlled conditions
were collected during the study period. A mean of six measurements
by cardiac cycle were digitally obrained from the velocity curve. A
six by six matrix of data was designed for cvery measurement.
Mean velocity at every time was calculated and compared to
actual data, intraclass correlation coefficient (95% CI) was 0.9
(0.73-0.99). ANN predicted calculated measurements in 99% of
cases.

Conclusions: 4DPD might be a reliable, accurate, non invasive tool
for fetal vascular flow measurement.

0C26.02
Maternal hyperglycemia affects first trimester fetal cardiac
function in normal hearts

S. Turan, O. M. Turan, A. Desai, J. Miller, C. Harman,
A. Baschat

Departinent of Ob/Gyn and Reproductive Sciences,
University of Maryland, Baltimore, MD, USA

Objectives: In vitro animal studies suggest that hyperglycemia
impairs fetal cardiac function early in gestation by affecting neural
crest signaling. We aimed to study if evidence of first trimester
myocardial dysfunction is detectable in fetuses of women with
pregestational diabetes mellicus {(DM).

Methods: Women with DM had fetal echocardiography at 11-14
weeks’ gestation (GA) using a segmental approach, Cardiac preload,
diastolic function, global myocardial performance and placental
afterload were studied by Doppler of the ductus venosus [DV),
mitral and tricuspid E/A rativs, left and right ventricular Tei index
and umbilial artery (UA) respectively, DM patients were matched
for GA, UA and DV Doppler with normal controls,

Results: After exclusion of structural cardiac anomalies 60 DM
and 60 controls were studied at 12.6 weeks (11.1~13.6). UA
aad DV pulsatility indices {median 2.22 and 0.99) and nuchal
translucency was {(median 1.5 mm) were similar between cases and
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controls. DM patients had lower mitral E/A ratios [0.55 + 0.08
vs. 0.52£0.08 in controls, P =0.03). Left and right ventricular
Tei indices were significantly higher in diabetics [0.51 £ 0.08 vs.
0.48 £0.1; 0.51£0.08 vs. 0.45£0.08 in controls, P < 0.04 and
< 0.001]. This lower global myocardial performance was due to
prolonged myocardial relaxation especially in diabetics with a
HbAle >7. (0.001 for all parameters). No correlation between
cardiac performance parameters and DV and UA indices were
observed.

Conclusions: We demonstrate significant differences in first trimester
diastolic myocardial performance in fetuses of diabetic mothers
compared with non-diabetic controls. The decrease in myocardial
performance was more marked with increasing hyperglycemia, and
appears independent of preload and afterload. Impaired neural
crest signaling offers a biologically plausible explanation and our
ability to document these changes rhis early in pregnancy opens
potential new avenues to monitor and modify maternal glycemic
control before cardiac remodeling such as myocardial hypercrophy
develops.
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Bivinformatic analysis of genes regulating myocardiocyte
contractile function in a rabbit model of cardiac dysfunction
due to intranterine growth restriction

E. Eixarch', I. Torre!, M. Illa*, L. Iruretagoyena',
1. Amar-Roldan', F. Crispi', F, Figueras', F. Garcia?,
J. Dopazo?, E. Gratacés'

! Department of Maternal-Fetal Medicine (ICGON), Hospital
Clinic-University of Barcelona, Barcelona, Spain;
2Department of Bioinformatics and Genomics, Centro de
Investigacion Principe Felipe (CIPF), Valencia, Spain

Dbjectives: To assess the existence of functional differences in blocks
of penes regulating key steps in the contractile machinery of the
myocardiocyte in a rabbit model of cardiac dysfunction due to fetal
growth restriction (FGR).

Mecthods: A FGR model was created in 5 pregnant rabbits,
40-50% of uteroplacental vessels of one horn were ligated ar 25d
of gestation, and cesarean section was performed at 30d. Fetal
cardiac function assessment was performed in 15 cases and controls
before delivery including: ductus venosus (DVPI) and aortic isthmus
pulsatility index (AolPl},left ejection fraction (EF) and isovolumetric
relaxation time (IRT). After delivery, hearts of 6 pairs of cases
and controls were selected at random and gene expression profile
was analyzed with a rabbit DNA microarray in ventricular tissue.
Genes involved in key elements of mycoardiocyte contractility,
including calcium homeostasis and sarcomere contractiliy were
analyzed with two kinds of bioinformatics analysis: differential
single-gene expression analysis and FatiScan analysis to assess
coordinated differences in blocks of genes involved in complex
functions.

Results: DVPL, AolPl and IRT were significantly increased in FGR
{Table 1), FatiScan analysis demonstrated the sarcomeric M-band
structure, including critical genes in sarcomere structure and function
such as titin, obscuring and myomesisn, was significantly over-
expressed in FGR versus healthy control hearts.

Conclusions: Cardiac dysfunction in a rabbit model of FGR is asso-
ciated with functional changes of genes regulating myocardiocyte
contractility, Since these genes are alsv involved in genetic car-
diomyopathies, these findings suppost further research to elucidate
the presence of epigenetic changes leading to permanent cardiac
dysfunction in FGR.

Ultrasound in Qbstetrics & Gynecology 2010; 36 (Suppl. 1): 1-51
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0C26.03: Table §. Cardiac function aramerers in stud- ..rou; s

Gontro! Ligature P
DvT| 0.75 (0.25) 1.33 (0.75) 0.008
AolPT 1.05 (0.45) 3.85(1.16) 0.019
EF {%) 84.1 (8.2) 82 (24.6) n.s.
RT ms) 381(7.7) 50.1112.4) 0.004
0C26.04

Cardiac function between 11 and 35 weeks® gestation
and nuchal translucency thickness in trisomy 21 fetuses

S. B, Clur’3, J. Ottenkamp'3, C. Bilardo?

! Pediatric Cardiology, Academic Medical Centre,
Amsterdam, Netherlands; 2 Obsterics and Gynecalugy,
Academic Medical Centre, Amsterdam, Netherlands;
3CAHAL, Centre for Congenital Heart Anomalies,
Asmsterdam-Leiden, Netherlands

Objectives: The increased nuchal translucency (NT} is a marker
for trisomy 21 (Tri21) and for cardiac defects (CHDs), Cardiac
dysfunction has been postulated in Tri21 fetuses, We aimed to study
cardiac function throughout gestation in these feruses.

Methods: Echocardiography was performed on 49 trisomy 21
fetuses and 190 eukaryotic controls with normal hearss, (86 with
a normal NT and 104 with a NT >95% percentile), berween
11 and 35 weeks’ gestation. Measurements included: E- and A-
wave peak velocity, E/A velocity ratio and E/TVI ratio over the
atrioventricular valves, myocardial performance index, semilunar
valves peak velocity (PVel)and acceleration time (AT), stroke valume
{SV) and cardiac output (C) and the ductus venosus pulsatility index
for veins at 11-14 weeks® gestation (DVFIV).

Results: 11-13.9 weeks’ gestation: In Tri21 fetruses the semilunar
valve PVels and tricuspid valve (TV) A-wave velocity were
significantly reduced and TV E/A ratio and DVPIV significantly
increased compared to normal NT controls. 14 and 21.9 weeks’
gestation: Aortic PVel, mitral {MV) and TV E- and A-wave velocities
and MV E/TVI were significantly reduced in Tri21 fetuses without
CHD compared to controls. 22 and 35 weeks’ gestation: In Tri21
fetuses with normal hearts the TV E- and A-wave velocity, right
ventricular SV, aortic PVel and left ventricular CO were significa ntly
reduced compared to normal N'T' controls.

Conclusions: Tri21 fetuses have abnormal cardiac function
irrespective of the NT thickness or presence of CHD. We found
evidence for increased preload in early gestation wich increased
afterload thereafter along with biventricular systalic and diastolic
dysfunction.

0C26.05
Assessment of longitudinal myocardial function of the right

ventricle in fetuses with congestive heart failore nsing tissue
Doppler imaging

E. Sinkovskaya, S. Horton, E. Berkley, A, Abuhamad

Department of Obstetrics and Gynecology, Fastern Virginia
Medical School, Norfolk, VA, USA

Objectives: The aim of this study was to analyze the systolic
and diastolic myocardial function of the right ventricle (RV) in
fetuses with congestive heart failure (CHF) using tissue Doppler
imaging (TDJ).

Methods: Myocardial funcrion of the RV was assessed in 42 normal
fetuses and 67 fetuses with CHF between 27 and 39 weeks’ of
gestation. Detailed echocardiography combined with pulse and tissue
Doppler was performed in all cases. To determine the degree of CHE,
cardiovascular score {CVS) was evaluated on each subject. TDI data
was obrained at the level of 4-chamber view by placing the sample

Ultrasound in Obstetrics & Gynecology 2010; 36 (Suppl. 1); 1-31
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volume at the lateral part of the tricuspid annulus, Pre-ejection (51),
systolic {2}, early diastolic (E’) and late diastolic {A’) myocardial
velocities were assessed. Ratio of peak velocities in early and late
diastole (E'/A"), ratio of peak velocities in early diastole measured by
pulse and tissue Doppler (E/E’) and Tei-index were also calculated.
Results: The CVS in fetuses with CHF ranged from 8 1o 0
(mean 6= 1.5). This parameter strongly correlated with TDI-
Tei-index (r = —0.62; P < 0.01), TD!-Tei-index was significandy
higher in the group with CHF compared o normal {0.76 +0.11
vs. 0.53 +£0.08; P < 0.001). Ratio F/E’ was also preater in fetuses
with CHF (10.542.3 vs, 5.8 & 1.1; P < 0.01). In subgroup with
CHF and CVS > 5 mean E’ was significantly lower than in fetuses
without CHF (3.8 + 0.41 vs. 6.2+0.59; P <0.001) and S1 was
elevated (12.33:1.5 vs. 524 1.3; P < 0.01), however mean $2,
A’ and EYA' were within normal limits. In fetuses with CVP
=35 the following changes of myocardial velocities were noted:
E’ significantly decreased or absent (mean 1.2 4:0.9), A’ significantly
increased (mean 15.4 +2.3), S2 and EVA’ significantly decreased
{mean 2.4+ 0.8 and 0.38 £ 0.09 respectively). A deerease in all
myocardial velocities was associated with poor outcome.
Conclusions: Our results validate the potential clinical applicabilicy
of TD) technique in assessment of cardiac function in fetuses
with CHF.

0C26.06
Fetal circulatory dynamics in presence of simple TGA

J. Blanc!, J. Fouron', M. Raboisson!, I. Huggon®,
S. Sonesson?, F. Proulx3, A. Bozio®, Y. Ville?, R. Gendron'

!Pediatrics, CHU St Justine, University of Montreal,
Montreal, QC, Canada; 2 Pediatrics, Karolinska Instiiutet,
Stockholm, Sweden; } Obstetrics, Centre Hospitaler
Intercommunal de Poisy-St-Germain, Poissy, France;

? Pediatrics, King's College Hospital, London, United
Kingdom; SPediatric Cardiology, Hépital Cardiologique
Louis-Pradel, Lyon, France

Objectives: To characterize the prenatal circulatory dynamics of
simple transposition of the great arerics (TGA).

Methods: A study group of 36 fetuses with TGA was compared
to 77 normal fetuses (controls) matched for gestatjonal age. In
all cases, Doppler recordings and diameter measurements were
available above the aortic and pulmonary valves as well into the
ductus arteriosus (DA). Blood flow through the lungs {flow above the
pulmonary valve minus net flow through the DA} was calculated. In
the TGA group, flow through the foramen ovale (FO) was assumed
to be equal to the net flow through the DA. Sccond (T2) and third
(T3) trimester data were analyzed separately.

Results: The mean gestational ages of the control and TGA groups
were 24344 and 23.442.7 respectively for T2, 31 +3.7 and
33 £ 2.6 respectively for T3. Tablc 1 summarizes the actual cardio-
circulacory data observed in the rwo groups. Contrarily to the
conerol group, the TGA shows a preponderant LV throughout T2
and T3, a higher lungs flow in T2, a lower QRYV and an elevated
QFO in T3.

Conclusions: The distribution of CCO of feruses with TGA is
quite different from normals. The clinical implications of these spe-
cific featurcs, especially at the level of the lungs, deserve furcher
investigations.
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Thursday, November 15% Thursday, November 15"

IN-SILICO PROTEIN-PROTEIN INTERACTION NETWORKS IN CO-
CULTURED MELANOCYTES AND KERATRNOGYTES: EVIDENCES OF
AUTOPHAGY GENES INVOLVED IN MELANOGENES!S

Tell, Gemma'; Puig-Butille, Joan Anton®; Escamez, Maria José?; Garcia-
Garcla, Francisce®; Martinez, Lucia®; Badenas, Celia1; Dopazo, Joaquin®;
del Rie, Marcela® Puig, Susana’

(1) Melsroma Unit, Hospital Cilnic & IDIBAPS (institut d’lnvestigacions
Biomédiques Agusti Pi i Sunyer} Barcelons, Spain; (2} Medicinz Regensrativa,
Divisidn Blomedicina Epiteliel, CIEMAT, (3) Bioinformatics Department,
Centro da Investigacion Principe Fefpa (CIPF)

Individuals cartying germinal mutations in COKN2A gene and/cr non
functiorat variants (RHC) in MC1R gene show an increased susceptibility
to develop melanoma. To date, the effect of germinal CDKN2A mutation
and RHC MC1R variants in skin cells has been poorly studied. Malanocyle
growth and behaviour Is controlied by keratinocytes control throtigh
a complex system of paracrine growth factors and cell-cell adhesion
malecules which regulate the epidermal homeostasis, Thus, in-vitro studies
focused exclusively on melanocytes not refiect the in-vivo conditions,

The aim of the study was to identfy molecular natworks associated to
presence of either germline mutations in CDKN2A or RHC varlants in
MC1R genes which may be related with the biclogical impact of both
genes into melanoma susceptibility.

Keratinocytes and melanccyles were obtained from two palr of siblings
belonging from two familial melanoma pedigrees regarding their germinal
status of both genes. After enzymatic digestions cells were co-cultured and
the global RNA was analyzed by expression arrays.

Differential gene expression data (1535 transcripts deregulated in CDKN2A
mutated cells and 3570 in MG1R variants carriers) was analyzed by the
wab-based tool SNOW.

Statistically significant networks were identified among down regulatad
trangoripts. Overall, 24.7% of genes in CDKN2A mutants and 27.8%
In MC1R variants carriers were connected in molecular networks, The
network cores were genes involved in autophegyc vacuole formation
{GABARAPL2, MAP1LCSA, ULK1) or co-regulators of autophagy and/or
apoptosis (SMAD3, NFKB1, SOSTM1, PRKAAT, GLN3).

28.6% of upregulated transcripts in RHC MC1R cells carrying variants
were in a hetwork In which the core was composed by genes playing a
role In oxidative phospharylation and mithocondrial ribcsome (GBAS, ICT1
and PRKAAY).

Our results suggest that variants in both genss promote autophagy
deregulation in skin cell types. Also, we have identifled genes invoived
in the celiular lovels of reactive oxygen species in MC1R variant carriers.

Experimental Studies

Thursday, November 15%

DISTRIBUTION OF MC1R VARIANTS AMONG MELANOMA SUB-
TYPES: P.R163Q IS ASSOCIATED WITH LENTIGO MALIGNA MEL-
ANOMA IN A MEDITERRANEAN POPULATION

Badenas, Celia*; Puig-Butille, Joan Anton® Carrera, Cristina’; Kumar,
Rajiv’; Garcia-Casado, Zaida', Aguilera, Paula'; Maivehy, Josep';
Nagore, Eduardo®; Puig, Susana’

(7) Melanoma Unit, Hospital Clinic & IDIBAPS (Institut d'Investigacions
Biomédiques Agust! Pi i Sunyer) Barceiona, Spain; (2) CIBERER,
Barcslona, Spain; (8) German Cancer Research Center, Heidelberg,
Germany; (4) Department of Molecular Biclogy, Instituto Valenciano
de Oncologia, Valencia, Spain

Melanoma tumour is classifled into clinico-histopathological subtypes
which may be associated with different genatic and host factors. Few
studies have focused on the role of MG1R gene beyond the study of
melanoma rigk in individuals.

The aim was to analyze whether cartain MC1R variants are associated
to particular melanoma subtypes with specific clinico-histopathological
features.

Clinic-pathological data of primary melanoma tumours derived from
1679 patients and the germinal status of MC1R gene were Included
in the study.

We detecled 53 MC1R variants (11 synonymous and 43 non-synon-
ymous). Recurrent non-synonymous variants were p.V60L (20.9%),
p.V82M (11.7%), p.D294H (9.4%), p.R151C sB.B% , p.R160W (6.2%),
p-R163Q (4.2%) p.R142H (3.3%), p.1155T (3.84%%), p.V122M (1.5%)
and p.DB4E (1%). Melanoma subtypes showed differences in num-
ber of total MC1R variants (P-value=0.028) and number of Red hair
colour variants (P-value=0.035). Furthermore, an association between
the p.R163Q variant and lentigo maligna melanoma subtype was de-
tected under a dominant model of heritance {OR: 2.16 95%IC: 1.07-
4.37; P-value=0.044), No association was found between p.R163Q
and skin phototype, eye colour or skin colour indicating that the as-
sociation was independently cf the role of MC1R in pigmentation. No
association was obsetved between MG1R polymorphisms and the
other melanoma subtypes,

Our findings suggest that certain MC1R variants could increase the
melanoma risk by msans of their impact in pathways other than
pigmantation and therefore be linked to specific etiopathological
melanoma subtypes.

a7

CAPTURING THE BIOLOGICAL |MPACT OF THE STATUS OF CDKN2A
AND MC1R GENES IN COCULTURED HUMAN KERATINOCYTES AND
MELANQCYTES: IDENTIFICATION OF DEREGULATED PATHWAYS
Pulg-Butille, Joan Anton’; Tell, Gemmsa®; Escamez, Maria José®; Garcla-
Garcia, Francisco!, Martinez, Lucia®; Badenas, Celia"; Dopazo, Joaguin';
del Rio, Marcela’; Puig, Susana'

g)_o rl’\;fgwrom Unit, Hospital Clinic & IDIBAPS, Instlut d'invest

lona, Spain; (3) M Reg , Biorm Epitekal, CIEMAT;
(4) Bioinformatics Depariment, Centro dg Investigacidn Principe Felioe (CIFF}

individuals carrying germline mutations in CDKN2A and/er red bair colour
varianits (RHC) MC1R genes show an increased risk 1o develop melanoma.
So far, the global blolo%:cal impact of germinal p.G101W CDKN2A mutation
or nenfunctional MC1R variants has been poorly studied in skin cells, In
addition there is no infermation combining genotyps status of both genes.
The aim of this study was to evaluate the global effect of germinal CDKN2A
mutations (p.G101W) and MC1R RHC variants in the transcriptoms of
primary skin cells.

Human keratinocytes and melanocytss from two pairs of siblings from
two familial melanoma pedigrees were obtained. Transcriptome variation
within primary keratinocytes and melanocyles cocultures was analyzed
by expression array methodology. The resulis fram the differential gene
expression analysis were evalusted by functional analysis to Identify
biological processes and sighaling pathways significantly overrepresentad
in the set of desregulated genes.

Overall, 1536 transcripts were deregulated in CDKNZA mutated cells,
finding a downregulation of gsno:crlaying a role Iin Notch signaling pathway
and 5 biologlcal processes related with gene expression regulation.
Coculiures carrying MC1R varisnis ehowed 3570 transcripts deregulated. in
the sat of up?ulated genes was found an overrep viation of ipt
invoived In oxidative stress pathways, DNA repair pathways (Mismatch repair,
Nuclectide excislon repalr, Base excision repalr and Homaologous recomblna-
tion) and in signaing pathways associated to neurodegenerative diseases
such as Perkinson's, Alzheimer and Huntington. In contrast, downrsgulated
genes were associated to lysosome and endocytosis pathways which are
directly related with melanosoms transfer from melanocytes to surrounding
keratinocytes or with biological functions linked to melanin synthesis and an-
gofenesis.

In summary, key molecular functions and/or pathways that are d lated
due to afterations in melanoma susceplibility gene have besn elucidated
using a coculture eystem which in tum, could be involved in initiation/
progresslon of the disease.

Case Reports

Thursday, November 157

PROLIFERATING PERINEAL ULCERATIONS
Nikkels, Arjen F; El Hayderl, Larg; Jacquemin, Denise
CHU Sart Tilman, Belgium

Background: Rapidly proliferating squamous csll carcinoma (SCC) is
4 rare, but the most fearad complication of hidradenitis suppuretiva
{HS) of the anogenital region.

Case report: A 43-year-old man presentsd painful praliferations on
his buttocks, progressively increasing In size. The lesions affected
particularly the borders of the ulcerations of the longstanding HS,
Besides multiple cutaneous cysts, recuming perianal abscesses, mul-
tiple perineal sinuses, extensive scar tissue and facial acne scars, his
prior medical history was unremarkable. Clinical exarmination revealed
multiple and easily bleeding tumers. Bilateral inguinal painful lymph-
adenopathies were evidenced. A PET SCAN showed hyperfixation of
both inguinal lymph node areas. MRI reveated subcutaneous exten-
sion of the tumors. A skin blopsy revealed medium grade squamous
cell carcinoms. Despite multiple surgical imerventions, the patient
rapidly died of disseminatad SCC carcinomatosis.

Conclusion: Rapid recognition of HS-asscciated SCC is crucial
as the survival rate is approximately 50% at 2 years. Wide surgical
resection with grafting is the only curative thetapeutic option as HS-
associated SCC does hot respond to chemotherapy. Radiotherapy Is
only considered as pailiative option.
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IN-SILICO PROTEIN-PROTEIN INTERACTION NETWORKS IN CO-
CULTURED MELANOCYTES AND KERATINOCYTES: EVIDENCES OF
AUTOPHAGY GENES INVOLVED IN MELANOGENESIS

Tell, Gemma’; Puig-Butills, Joan Anton'; Escamez, Marfa José?; Garcia-
Garcia, Francisco’; Martinez, Lucia?; Badenas, Cefia1; Dopazo, Joaquin®;
del Rio, Marcela®, Puig, Susana®

(1) Melanoma Unll, Hospltal Clinic & IDIBAPS (Institut oinvestigacions
Biomédiques Agusti PiiSunyar) Barcelons, Speln; (2)Medicina Reganerative,
Divisidn Biomadicina Epitelisl, CIEMAT; (3) Biomformatics Department,
Centro de Investigacidn Frincipe Felips (CIFF)

Individuals carrying germinal mutations in CDKN2A gene and/or non
functional variants (RHC) in MC1R gane show an increassd susceptibility
o davelop melanoma. Ta date, the effect of germinal COKN2A mutetion
and RHC MC1R variants in skin cells has been poorly studied. Melanooyle
growth and behaviour Is controlled by keratinotytes contral thraugh
a complex system of paracrine growth factors and celi~cell adhesion
molecules which regulate the epidermal homeostasis. Thus, in-vitre studies
focused exclusively on melanocytes not reflect the in-vive conditions.
The alm of the sludy was to identify molecular networks associaled to
presence of either germline mutations in COKNZA or RHG variants in
MC1R genes which may be related with ths bicloglcal impaci of both
genes into melanoma susceptibility.

Keratinocytes and melanocytes were obtained from two pair of siblings
belonging from twe familial melanoma pedigrees regarding thelr gsrminal
status of both genes. After enzymatic digestions cells were co-cultured and
the global RNA was analyzed by exprsssion amays.

Differential gens expression data (1535 transcripts deregulated in CDKN2A
mutated cells and 3570 in MC1R variants carriers) was analyzed by the
web-based tool SNOW.

Statistically significant networks were identified among down regulated
transcripts. Overall, 24.7% of genes in CDKN2A mutants and 27.8%
in MCIR variants carmiers were connected in molecular natworks. The
network cores ware %aanes Involved in autophagyc vacuole formation
{GABARAPL2, MAPILC3A, ULK1) or co-ragulators of autophagy and/or
apoptosis (SMAD3, NFKB1, SQSTM1, PRKAAT, CLN3).

28.5% of upregulated transcripis in RHC MC1R cells carrying variants
were in a network in which tha core was composed by genes playing a
rale in oxidative phosphorylation and mithocondrial ribosome (GBAS, ICT1
and PRKAAT).

Our results suggest that variants in both genes promote autophagy
dereguiation In skin cell types. Also, we have identified genes involved
in the celluler fevels of reactive oxygen species in MC1R varlant carriers.
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DISTRIBUTION OF MC1R VARIANTS AMONG MELANOMA SUB-
TYPES: P.R163Q IS ASSOCIATED WITH LENTIGO MALIGNA MEL-
ANOMA IN A MEDITERRANEAN POPULATION

Badenas, Gella’; Puig-Butille, Joan Antor?; Carrers, Cristina’; Kumar,
Rajiv’; Garcia-Casado, Zaida'; Aguilera, Paula’; Matvehy, Josep';
Nagore, Eduardo®; Puig, Susana'

(1) Melanoma Unit, Hospital Clinic & IDIBAFS (institut d'Investigacions
Biomédigues Agusti Pi i Sunyer) Barcelona, Spain; (3} CIBERER,
Barcelona, Spain; (3) German Cancer Research Center, Heldelberg,
Germany; (4) Deparimant of Molacular Biology, Instituto Velencleno
de Oncologia, Valencia, Spain

Melanoma tumour s classified into clinico-histopathological subtypes
which may be associeted with different genetic and host factors. Few
studies have focused on the role of MG1R gene beyond the study of
melanoma risk in individuals.

The aim was 1o analyze whether certain MC1R varlants ere associsted
to particular melanoma subtypes with specific clinico-histopathological
features.

Clinic-pathological data of primary melanoma tumours derived from
1679 patients and the germinal status of MC1R gene were included
in the study.

We detected 53 MC1R varlants (11 synonymous and 43 non-synon-
ymous). Recurrent non-synonymous variants were p.V60L {20.9%),
p.VB2M (11.7%), p.D204H (9.4%), p.R151C (8.8%), p.R1I6OW (6.2%),
p.R163Q (4.2%) p.R142H (3.3%), p.l155T (3.8%), p.VI22M (1.5%)
and p.DB4E (1 %h Melanoma subtypas showed diffsrences in num-
ber of total MG1R variants (P-value=0.028) and humber of Red hair
colour variants (P-value=0.035). Furthermore, an association between
the p.R163Q variant and lentigo maligna mefanoma subtype was de-
tected under & dominant model of hetitance (OR: 2.16 959IC: 1.07-
4.37; P-value=0.044). No association was found between p.R163Q
and skin phototype, eye colour or skin colour indicating thet the as-
sociation was independently of the role of MC1R in pigmentation. No
assoclation was obsetved between MC1R polymorphisms and the
other melanoma subtypes.

Our findings suggest that certain MC1R variants could increass the
melanoma risk by means of their impact in pathways other then
pigmentation and therefore be linked to specific etiopathological
melanoma subtypes.
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CAPTURING THE BIOLQOGICAL IMPACT OF THE STATUS OF CDKN2A
AND MC1R GENES IN COCULTURED HUMAN KERATINOGYTES AND
MELANOCYTES: IDENTIFICATION OF DEREGULATED PATHWAYS
Puig-Butille, Joan Anton'; Tell, Gemma?; Escamez, Maria Jos&®, Garcia-
Garcia, Francisco; Martinez, Lucia®; Badenas, Calla’; Dopazo, Jeaquin®;
del Rio, Marcela®; Puig, Susana’

(1) Melanorma Unit, Hospital Clinic & IDIBAPS, Institut investigacions
Blonﬁmh_uesAgusﬂl?ilS'gnyen Barvelona, Spain; (2) Hospital Clinic ofe Barce-
fone, Spain; {3) Medlcina Reg , Division Biomedicing Epitelial, CIEMAT:
{4) Bioinformatics Department, Gentro de investigacidn Princips Fellpe (CIPF)

Individuals camrying germiine mutations in GDKNZA and/or red hair colour
variants (RHC) MC1R genes show an Increased sk to develop melanoma,
So far, the global biclogicel impacl of genminal p.G10TW CDKN2A mutation
ar nonfunctional MC1R variants has been poorly studied in skin cells, in
addition there is no information combining genotype status of both genes.
The alm of this study was to evaluate the global efiect of gemminal CDKN2A
mutations {p.G101W} and MC1R RHC variants In the transeriptome of
primary skin cells.

Human keratinocytes and melanocytes from two pakrs of siblings from
two familial melanoma pedigrees were obtalnad. Transeriptome variation
within primary keratinocytes and melanocytes cocultures was analyzed
by expression aray methodology. The resuits from the diffsrential gene
expression analysis wers evaluated by functional analysis 1o Identify
biological processes and signaling pathways significantly overrepresented
in the set of desreguiated genes.

Overall, 1636 transcripts were deregulated In CDKNZA mutated cells,
finding a downregulation of genes playing a role in Notch signaling pathway
and 5 biological processes related with gene expression regulation.
Gooultures camying MC1R varlants shawed 3570 transcripts deregulated. In
the set of upregulated genes was found an o ion of transcripts
Involved in oxidative stress pathways, DNA repair pathways (Mismatch repair,
Nucteotide excisicn repalr, Base excision repalr and Homologous recombing-
tion) and In signaling pathways associated to newrcdegenerative diseases
such as Parkinson’s, Alzheimer and Huntington. in contrast, downregulated
genes were asscciated 10 lysosome and endocytosis pathways which are
diractly related with metanosome transfer from melanceytes to surrounding
karahnooylas or with biologice! functions linked to metanin synthesis and an-
giogenesis.

In summary, key molecular functions and/or pathways that are deragulated
dus ta alterations in melanome susceptibility gene have been elucidated
using a coculture system which In tum, could be involved in inttiation/
progression of the dissase.

Case Reports
‘Thursday, November 15"

PROLIFERATING PERINEAL ULCERATIONS
Nikkels, Arjen F; E) Hayderi, Lara; Jacquemin, Denise
CHU Sart Tiiman, Belgium

Background: Rapldly proliferating squamous call carcinoma (SCQC)is
2 rare, but the most feared complication of hidradenttis suppurativa
{HS) of the anogenitel region.

Case report: A 43-year-cld man presented painful proliferations on
his butiocks, progressively increasing in size. The lesions affected
particularly the borders of the ulcerations of the longstanding HS.
Besides multiple cutaneous cysts, recurring perianal absceszes, mul-
tiple perineal sinuses, extensive scar tissue and facial acne scars, his
prior medieal history was unremarkable, Clinicel examination revealed
multiple and easily bleeding tumors. Bllateral Inguinal painful lymph-
adenopathies were evidenced. A PET SCAN showed hyperfixation of
both inguinal tymph node areas. MR revealed subcutaneous exten-
slon of the tumors. A skin biopsy revealed medium grade squamous
celi carclnoma. Despite multiple surgical interventions, the patient
rapidly died of disseminated 8CG carcinomatosis.

Conclusion: Rapid recognition of HS-assoclated SCG is crucial
as the survivel rate is approximately 50% at 2 years, Wide surgical
resection with grafting is the only curative therapeutic option as HS-
associated SCC does not respond to chemotherapy. Radiatherapy is
only considered as palliative option.
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ATYPICAL SPITZ TUMOR AND METASTATIC MALIGNANT
MELANOMAS ARISING IN GIANT CONGENITAL MELANOGYTIC
NEVUS: A CASE REPORT

Chol, Soo Jong; Chol, Jae Yon

Pusan National University Hospital, Busan, Korea

Purpose: A varlety of malignancies have been reported to arise within
congenital melanocytic nevus{CMN), but rarely atypical spitz tumor
with metastatic malignant melanoma. We raport a very unusuel case
of atypical spitz tumor with metestatic malignant melanoma arising
in glant CMN.

Methods: A 25-year-old female presented with a protruding nodule
(3 em x 2 em x 1.5 om) that developed within & giant CMN on her
left ghuteal region and flank region. After excislon, histopatholgic
evaluation showed elypical spitz tumor with spitzoid features
distinguished from malignant melanoma. We recommended further
evaluation and proper management but, she refused following our
counsal.

Results: 9 months later, multiple palpable masses were found on the
left shoulder and both thighs, end diagnosed as metastatic malighart
melanomas. We thought that glant CMN was the origin of metastatic
malignant melanoma, so wide excision on left giuteal and flank region
and reconstruction were performed with palligtive chemotherapies.

Despite 5 years of therapies, metastatic malignant melanomas were
found continuously and patlent dled.

Conclusion: Ws experienced 25-year-old female who had atypical
spitz tumor and metastatic malignant melanoma  arising in glant
CMN, which Is very uncommon. So, we report an vaty uncommon
case of atypical spitz tumor and mstasiatic malignant melanomas
arising in giant CMN to discuss about our experience with relevant
Joumal discussion.

Case Reports

Thursday, November 15%

EFFECTIVE CLEARANCE OF ACTINIC KERATOSIS WITH IMIQUI-
MOD 3.75%: CASE STUDY CONFIRMING THE NEED FOR REPEAT
IMMUNE STIMULATION WITH TWO TREATMENT CYCLES

Gupta, Qitish

Department of Dermatology, Monkiands Hospital, NHS Lanarkshire,
Alrdrie, UK

Aim of the Investigation: Imiquimod 3.75% Is a new large field
treatment for actinic keratosis . Imlquimod stimulates an immune
responss ta destroy dinicelly visible lesions in the treated area and
can aiso revesl and treat subelinical lesions that were praviously not
detectable. To fully assess the efficacy of Imiquimod 3.75%, novel
efficacy parameters such as the reduction in lesion count from Lmax
(maximunm lesion count during treatment) have been introduced which
take Into account the dlearance of clinical and subelinical leslons. The
aim of this case study was 1o confirm the need for two treatment
cycles with imiquimod 3.75% to ensure effective clearance of both
clinical and subclinical AK lesions.

Materials, Subjects and Methods: The patient was treated with
Imiquimod 3.75% as part of a vehicle-controlled, double-blind study.
The patient applied <2 sachets of treatment to the affected area
each day for two weeks. This was followed by a period of two weeks
without treatment, and then & second cycle of treatment. The patient
was followed-up for a further elght weeks.

Results: This patient was white, male, 78.7 years old and had Latino
ethnicity. The palient had 12 lesions at baseline with an increass to an
Lmax of 30 during the first treatment cycle. By week 4 the patient had
no clinical leslons; however during the sscond treatment cycle, 12
lesions becamne detectahle which cleared by wesk 10 with no further
lesions developing during the study.

Conclusions: Imiquimod 3.75% is currently the only treatment which
can detect and treat both clinical and subclinical AK lesions on the
entire face or balding scalp. For complete clearance of all leslons,
including all subclinical lesions, two treatment cycles are raquired.
These treatment cycles may lead to B more sUstained long-term
affect and possibly the best prevention of invasive squamous cell
carcinoma.
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MERKEL CELL CARCINOMA OF UNKNOWN PRIMARY ORIGIN.
CASE REPORT AND REVIEW OF PATHOLOGICAL FEATURES
BerioMi, Eduardo; Duprat Neto, Jodo Pedrsira; Molina, André
Sapata; Campagnari, Mariane; Macedo, Mariana Pstaccia; Pinto,
Clovis Antonio Lopes

A.C. Camargo Hospital, Sao Paulo, Brazii

Introduction: Merkel cell carcinoma MCG) is a rare neuroendocrine
tumor of the skin. MCC from an unknown primary origin (MCCUP)
can present a diagnostic and therapeutic challenge. When it happens
within the lymph nodes in the absence of a primary site, i is even
more rare and has only been reported sporadically.

Obljectives: To describe a MCC of unknown orlgin presented as nodal
disease, initially diagnosed as melanoma

Case report: We present a 68 years old male patient who developed
groin lymphadenopathy. No cutaneous lesions were found. Fine needle
aspiration (FNA) biopsy revealed malignant melanoma, No other site of
disease was found during staging and we performed groin and llac
lymphadenectomy, in which 5 from 20 lymph nodes had metastatic
diseass, also reported as melanoma. The patient developed wound-
healing problems and during its treatment he presented with a cervical
node. FNA was unable to dsfine the etiology so we performed
excisional blopsy of the node. The Imunohistochemistry (iHQ)
revealed MCC, which lead to a review of pravious diagnosis and they
were ell considered MCC. Re-staging revealed metestatic disesse In
retroperitoneum and in right adrenal gland. The patient was referred
1o chemotherapy.

Discusslon: Thers's a controversy in literature about MCC form a
regressed or unknown primary versus lymph nodal MCC. Nevertheless,
it represents & very aggressive disease. in our case, it's important to
discuss the impontance of IHQ in the differential diagnosis between
MCG and melanoma.

Case Reports
Thursday, November 15"

AN IMMUNE-RELATED, RARE ADVERSE EFFECT OF IPILIMUMAB:
AUTOIMMUNE NEPHRITIS; A CASE REPORT

Gorka, Eszter'; Juhasz, Edina?; Kasler, Miklos; Liszkay, Gabriefla!

(1) National Institute of Oncology, Budapest, Hungary; (2} Pe
Sandor Hospital, Budapest, Hungary . il

Iplimumab is the first immunotherapeutic agent with survival
prolonging effect in metastatic melanoma. its adverse effects are
related to the immune system. We present & patient with autoimmune
nephwitis thet is a rare side effect in the course of ipilimumab therapy.
According to the medical history of the 72-year old mals patient a
nodular melanoma (Clark V, Breslow 5 mm) was removed from the
back In 1988. Flve years later, in 2004, a new melancma {Clark IV,
Breslow 1.7 mm) was removed from the right shoulder region. Both
lesions were treated with adjuvant low dose interferon-a. Ghest GT in
December 2008 visualized multiple pulmonary metastases. Chemo-
therapy was Initiated. In spite of DTIC monochemotherapy followed
by differant combinations of chemotherapeutics the progression of
the pulmonary status was assoclated with adrenal and osseal prop-
agation by June 2011. Since no other relevant diseases had been
recorded in his history and the patfent was in a pood physical condi-
tion, 3mg/kg/cycle ipilimumab therapy was started within the frame
of the Expanded Access Programme (Bristol-Myers-Squibb). Double
cerebral metastases developed having completed the first cycle of
therapy, which was treated by stereotactic iradiation. Subsequent
to the thind ipilimumab trestment cycle, we observed Grads 2 der
matits, diarrhea and febrile state that responded to oral and local
steroids. We omitted the fourth treatment cycle because Grade 3
immune-originated nephritis developed. Blood chemistry resulted
creetinine 2007 umol/L, carbamide 42,8 mol/L, 250 mg/day methyl-
prednisolon turned 1o be ineffective so the patient needed continuous
haemodialysis. Imaging studies performed in Novamber 2019 did not
identify progression, nevertheless muitiple cersbral metastases wers
detected in March 2012.

The most frequent immune-related acverse events of Ipilimumab
are dermatologic, gastrointestinal or endocrine, however other
autoimmune diseases cannot be excluded, efther. Our patient
suffered from seriaus, haemodialysis-dependent nephritis while the
baslc disease was rot progressing for 9 months.



TiddlyWikiR: an R package for dynamic report writing.
David Montaner!”, Francisco Garcia-Garcial?

1. Biostatistics Department, Institute of Computational Medicine. Centro de Investigacién Principe Felipe. Valencia, Spain.
2. Spanish Institute of Bioinformatics.
*Contact author:

Keywords: Dynamic report, wiki.

TiddlyWiki is a single page wiki application. It is built in a unique HTML. file which includes CSS and
JavaScript besides the document content. As any other wiki system, users may add, modify, or delete
content using a web browser. Being a wiki, it has the advantage over plain HTML pages of the simplified
markup language and the easiness of edition. But unlike most other wiki applications, TiddlyWiki does not
need any installation; it does not even need being hosted in a web server. The single file that constitutes the
application is downloaded and kept locally while the edition is ongoing. It can be used as a local document
or it may be finally uploaded to a server and made accessible via Internet as any other HTML file.

TiddlyWiki content organization relies on chunks of information called tiddlers. Tiddler can be set to be
display in the document when it is first opened, or it can be accessed through the appropriated links when
necessary. This feature makes TiddlyWiki optimal for writing small statistical reports: a main document
can be display linearly by default while complementary information as for instance the explanation of the
statistical glossary can be kept in the background and accessed just when needed by the reader.

Being a single file a TiddlyWiki document can be straightforward used as a template for such statistical
reports. First the wiki system will allow for the quick edition of the text and for the specification of the
document lay out. Then, as TiddlyWiki is ultimately a text file, automatic routines may insert additional
information into the report as for instance tables of descriptive statistics, results form hypothesis testing or
links to plots that will be displayed within the document.

TiddlyWikiR is an R package for writing dynamic reports using TiddlyWiki as a template. It implements
S4 classes to organize and handle statistical results within R, and functions to insert those results into the
wiki file.

TiddlyWiki is published under an open source license which makes it very suitable to the R users community.

References:
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Are chioroplasts key organelles for determining susceptiblilty of apple and pear genotypes to fire blight?
K. Ertaninia, Z. Ghahremanj, H. Abdellahi

Expression of same PR genes of apples In responses to attack of Erwinia amylovora

M, Hassani, A. Salami, L. Hamzaban, H. Abdallahi, S, Sadeghnejad

Role of calclum dependent proteln kinases (CDPKS) in resistant and susceptible cultivars of Malus x
domestica in response to the pathogen Erwinia amylovora

Localization of phytoalexin blosynthesis in Pyrinae

D. Reckwell, D. Sirear, M.N.A. Khalil, H..l. Groeneveld, R. Hénsch, L. Beerhues
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Dasatinlb-Induced reduction of tumor growth s accompanied
by the changes In the immune profile in melanoma B16.0VA
mouse modal
M. liander', C. Hekim?, M. Vaha-Koskela?, P. Savola®, S. Téhtinen?,
A, Hemminki®, K. Porika’, 8. Mustjoki'. 'Hematolagy Research Unit Helsinki,
University of Helsinkl and Helsinki University Central Hospltal Cancer
Center, Helsinki, Finland, 2Cancer Gene Therapy Group, Transplantation
Laboratory & Hasriman Institule University of Helsinki, Helsinki, Finland

Background: Dasatinib, a tyrosine kinase inhibitor used in the treatment of
chronic myeloid leukemia and acute lymphoblastic leukemia, has been shown
to have immuncmodulatory effects in addition to direct oncokinase inhibition.
Recently, we observed that desatinib induces a rapid and marked mobilization
of lymphoecyles, which closely follows the drug plasma concentration. In
addition, in & subgroup of patients a clonal expansion of large granufar
lymphocytes occurs, which is carrelated with good therapy response.

As dasatinib-induced immunomodulatory effacts are not laukemia specific, we
aimed to cheracterize the anti-tumor immune responses in a syngeneic murine
melanoma model.

Materials and Methods: B16.0VA cells were implanted subcutaneously
to C57BLBJ mice. The mice (n=6/group) were treated daily i.g. either
with 30 mg/kg dasatinib or vehicle only. Blood was collected before tumor
transplaniation, before trestment, and on freatment days 4, 7 and 11. Tumor
volumes were measured manually and specific growth rate was caiculated
based on the first and the last day of the treatment. In addition o white blood
cell differential counts, immunophenotyping of blocd and tumor homogenats
was done by fiow eytomatry a-CD45.1, -CD8, -CO4, -CD8b end -NK1.1, and
-SIINFEKL-pentamer to detest B16.OVA-specific cells. To assess the functional
properties of lymphocytes, we used antibodies against CTLA-4 and PD-1, and
€D107. In addition, to study whether dasatinib has an effect an the cytotoxicity
of the nalve or the TCR-specific cylotoxic cells we mncubated splenocytes
Isolated from wild-type mouse and OT-] mouse spleen with B16.0VA cells
in presence of 100 nM dasatinib.

Results: On the 11" day of treatment, the tumor volumes were smaller
in dasatinlb group compared to control group, and there was a significant
decrease in the tumor growth rate (0.06 vs. D.18, p=0.01). Furthermore,
dasatinib treated mice had increased praportion of CD8+cells in the cireulation
(17.9% vs. 14.4%, p=0.005) and the CD4/CD8 ratic was significantly
decreased (1.39 vs. 1.52, p=0.04). During the tumor growth lhe mean
CTLA-4 expression on CD8+ cells increased from 1.2% to 9% in the control
group, whereas, in dasatinib group the increase was more modest (1.2%
fo 5.7%). Interestingly, 80% of tumor infiltrating CD8+ cells expressed PD1
antigen compared to <5% of PD1 positive CD8+ cells in the peripheral blood
suggesting lymphocyte anergy or exhaustion induced by tumor cells.

The results from the cytotoxicity assay are in accordance with the in vivo
findings and showed a significant enhancement In the cytotoxicity of both naive
and OT-1 T-cells spacifically due to dasatinib.

Conclusions: To conclude, dasatinib treatment slowed down the tumor
growth in B16.OVA mouse model, which could be associated with the
immunomedulatory effects of dasatinib. However, combinalorial treatment
regimens may be needed as dasatinib is not able to fully braak the immune
cell anergy induced by tumor calls.

Confilct of Interest: Other substantive relationships: Akseli Hemminki is
sharehalder in Oncos Therapsutics, Lid. Akseli Hemminki is employse and
shareholder in TILT Biotherapeutics Ltd, Kimmo Porkka snd Satu Mustioki
have recelved research funding and honorsria from Novartis and Bristol-Myers
Squibb, but these are not related fo this study.

[888) Differentially expressed functions and genes between serrated
adenocarcinoma and sporadic colorectal carcinoma showing
histological and molecular features of high level of microsatellite
nstabillty

M. Tur,in Sevilla’, R. Carbonell-Mufioz?, 1. Garcia-Solano®, D. Torres-
Moreno®, F. Gercig-Garcia‘, A. Conesa®, M. Perez-Guillermo?,

P. Conesa-Zamora®. 'Santa Lucie Universtty Hospitel, Certagena, Spain,
2Santa Lucia University Hospital, Clinical analysls, Carlagens, Spain, ?Santa
Lucia Universily Hospital, Pathology, Cartagena, Spain, * Principe Felipe
Research Center, Bioinformatics, Velencia, Spsin, S University Francisco of
Vitoria, Madrid, Spain

Introduction: Serrated polyp psthway is considered as an alternative
pathogenic route for non-conventional colorectal carcinomas {CRCs)
accounting for around 30% of CRC. Serrated polyps are characterised by
the high frequency of microsatellite instability (MSI) and BRAF mutation and
are commonly found adjacent to serrated adenocarcinomas (SAC), a recently
described histological subtyps of CRC showing worse prognosis and less
peritumoural lymphecytic Infiltrate than conventional CRC. However, previous
Independent studies have demonstrated that SAC are generally BRAF-native
and microsalellite stable (MSS). Both SAC and CRC with molecular and
histological features of high-level of MSI {MSI-H) have been proposed as

5219

end-points of the semated polyp pathway bt to date, there are no molecular
profiling studles assessing possible different functions and genes between
these two histological CRC subtypes.

Materlals and Msthods: The study population was based on a pravious sories
of CRCs. Twenty-two frozen SACSs and 9 sMSI-H specimens were selected for
this study, These cases were matched for age, gendey, location, Dukes' stage
and WHO grade. RNA extraction was performed using Qiacube and miRkNeasy
Mini Kit folowing the manufacturer's instructions (Qlagen, Hilden, Germany).
Three sMSI-H and 11 SACs were Included and hybridized using the Whole
Human Genome Oligo Microarray® Kit {Agilent) according to the purveyor
instructions. Gene expression data were analyzed by Gene Set Enrichment
Analysis (GSA) and different functional annotation datab: [KEGG dalab
end the Biologlcal Process, Molecular Function and Cellular Component from
Gene Ontology (G0). qPCRs were performed using SYBRgreen (Qiagen) in
a 7500 Fast Real Time PCR system (Applied Blasystems).

Resuits: Differentially expressed functions included the KEGG pathways
‘anfigen processing and presentation’, 'chemoking signaling pathway’,
‘cytokine—citokineR interaction' and ‘TLR signaling pathway'. A total of 440
significantly upregulated and 532 downregulated genes were found in SAC,
We selecled CRCP and CXCL 14 genes as upregulated in SACs and /CAM1
as upregulated in sSMSI-H.

Validation by gPCR confirmed higher iCAM7 expression in MSI-H {(p=0.0183)
whilst CRCP and CXCL14 expression showed the same rend as in the
amay but without reaching significance probably due to smal sample size.
ICAM1 protein expression by immunchistochemistry was also in agresment
with miercarray findings (preliminary data not shown).

Goncluslons: These resulls point out that SAC and sporadic MSI-H CRC
have dissimilar tumour biology features, Immune-related being one of the
most remarkable differentially expressed functions. Our findings suggest an
important role of ICAMT in Immune response to MSi-H tumors and could
partially explain why SACs seem to be less recognized by the immune
system.

No confiict of interest.

Co-expression of chimeric antigen receptor (CAR) and miRNAs
ta T colf therapy

M. Carnelro’, L. Chicaybam', M.H. Bonamino', *Nafional Cancer Instituts,
Molecular Carcinogenesis Program, Rio de Janwiro, Brazil

Background: Advances in the use of cytoloxic T lymphocyles modified with
chimeric antigen receptors (CARs) can be observed In clinical trials. Good
therapeutic responses in hematological tumors have been described with this
approach; athough there are still field to optimize this response. Precursor
B cell acute lymphoblastic leukemia (B-ALL) expressing the CD19 molecule
has been clinically targeted by CARs. To increase the antitumor response
we explored the assoclation of anti-CD19-41BB-zsta CAR (¢19BBt) and
microRNAs, described recently as modulalors of T cell activation. In this
context, miR-181a is an interesting candidate o co-axpression with CARs, due
toils role in regulating the MRNA expression of mulliple phosphatases, isading
to the reduction of the T cell recaptor activation signaling threshold. miR-182,
which has the ascribed function of increasing cell proliferstion by targeting the
transcription factor FoxO1, Is another potential targst to increase the capacity
of T cells to expand upon CAR medialed activation due to antigen recognition.
We aim co-express CARs and miR-181a or mIR-182 in primary T lymphocytes
in order to evaluate p tial functional impre its in antitumor responses
in vitro,

Material and Method: Peripheral bload mononuclear cells {PBMC's) from
healthy donors were electroporated with bidirecticnal Sleeping Beauly
transposon for simuktansous expression of the CAR and miRNA. Gene-
modified T cells were expanded and activated ex-vivo by co-culture with
iradiated L3838 cell line. The expression of a19BBL and mMRNAS and targets
were evaluated by FACS and RQ-PCR, respectively. In vitro expanded T
lymphocytes were phenotyped for memory population, CD8 + and CD4 +, and
evaluated for expression of activation markers and activity of lysis of target
pre-B ALL cell line Natm-6.

Results: The bidirectional system was efficient for the co-expression of
a19BBt. and the miRNA in human T cell with efficiencies ranging from 30
to 50%. Stmulated T lymphocytes expanded vigorously in vitra with miRNAs
groups expanding moare than contro! groups (55 fold expansion for mIR-187g
and 12 fold expansion for miR-182).

Conclusions: The co-expression of MRNAs and CAR seems fo impact the
rate of T lymphocyte expansion for cells expressing GARs. We are currently
expanding the number of donors evaluated and analyzing the Impact of
miRNA+CAR expression on the cytotoxic functions of T calls.

No conflict of intarast,
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B82-02
BIER platform: analyzing and understanding gencmic and biomedical data

Francisco Garcia-Garcia®, Alejandro Alemant, Joaquin Dopazo?
1Systems Genomics Centro de Investigacion Principe Falipe J(IPB, Valentia, £S, *Fundtional Genamics Node gNB).- BIER CISER de
Enfermedades Raras {CIBERER); Systems Genomics Centro de imestigacion Principe Felipe (CIPF), Valencia, £S

INTRODUCTION

BIER (Bioinformatics Platform for Rare Diseases; hupy/www.cibereres/bier) is 2 transversal working group whose
function is to provide experimental and clinical groups CIBERER, bioinformatic and technological support needed for
the Integration, analysis and interpretation of biomedical data {(structural and functional genomics, modeling and mo-
(ecular dynamics, metabolism, retationship networks genes-phenotypes/disease}.

METHODS

BIiER has designed pipelines for Genomics and Transcriptomics sequecing data analysis and develeped web tools to
analyze and prioritize genes or mutations for diseases, This bioinformatic and technological support includes advice
on the experimental design, analysis strategy and interpretation of data. Several training activities were carried out 10
facilitate the understanding and management of data.

RESULTS

Scientific collaborations took place among 19 groups CIBERER: 173 exomes were analyzed In 94 different families, Af-
ter including new methods in the pipeline, we reanalyzed 72 of the previous exomes to refine the selectlon of can-
didate variants. Recent publications include the discovery of two new mutations in the BCKDK gene, responsible of a
neurobehavioral deficlt in pediavric patients, new murations in different genes causing inherited retinal dystrophies
and metabolic diseases.

Several web tools were generated to analyze and improve the management of results:

1. BiERapp. A web-based interactive framework to assist in the prioritization of disease candidate genzs in whole-
exome secuencing studies.

2. ExomeServer. Created with the intention to provide the scientific and medical community, information about the
variability in the Spanish population. it is useful for fittering polymorphisms and local variants.

3. TEAM. A web tool for the design and management of panels of genes for targeted enrichment and massive sequen-
cing for clinical applications.
CONCLUSIONS

Interaction between research groups and BIER platform has been an important factor in web design and adjustment
tools for analyzing sequencing data and its interpretation.

The resuits obtzined from the analyzes have provided a better understanding of the genomic data of these diseases, as
well as the detection of biomarkers that can be used in the prevention, diagnosis and clinical therapy design.
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B5-07
Integrated Gene Set Analysis for microRNA Studies

Francisco Garcla-Garcfat, Joaquin Panadero?, Joaquin Dopazo®, David Montaner:
3Systems Genomics Lab, Centro de Investigocibn Printipe Felipe {OPF), Valencis, ES, ‘Genometra, Valencia, ES, SFunctional Genomics Node
{INB); BIER CIBER de Enfermedades Roras KIBERH{)%M Genomits Lob, Centro de Investigacion Principe Felipe (CIPF), Valencia, ES

INTRODUCTION From a systems biology perspective, gene set analysis {654) allow us to understand the molecuiar
basis of a genome-scale experiments. Gene set methods are much more sensitive than single enrichment methods
in detecting gene sets {defined as sets of genes with & common annotation) with a joint Implication in a genomic
experiment. But currently there are not GSA methods tailored for the miRNA context. In this work we present a novel
approach to the functional interpretation of mIRNA studies which keeps the advantages of the CSA,

METHODS We downloaded 20 datasets from The Cancer Genome Atlas (http://cant:ergenome.nlh.govj). containing
tumoral and normal samples. Differential expression analysis was carrled out for mRNA and miRNA levels {Biocon-
ductor library edgeR). Information from miRNA was transferred to gene level by adding its effects and generating a
new index which ranks genes according to their differential inhibition by miRNA activity across biological conditions.
Given such ranking statistics of the genes for each Junctionat class, we apply the logistic regression models for GSA.
P-values were corrected for maltiple testing using the method Benjamini and Yelutiel,

RESULTS This new approach has allowed to obtain a genamic functional profiiing for different cancers when using
miRNA data. in our study we used Gene Ontology terms (hrepy//www.geneontology.org/) to define gene sets, obtalning
detaited functional results for each ontology (biological process, cellular component and molecular function).

CONCLUSIONS This method may be successfulty applied in genomic functional profiling, ransferring miRNA data to
gene level so that GSA can be properly aplyed. Functlona{ results take advantzge of the knowiedge already available
in biological databases and can help to understand 13rge-scale experiments from a systems biology perspective.
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Material y métodos: Marco tedrico de ta CIF y Marco de Trabajo
para la Prictica de la Terapia Dcupacional (AOTA). Se presenta un
caso, varon de 50 aios con ictus hemorragico en ganglios de la
base, hemiparesia e hipoestesia derecha, alteracion de la memo-
ria, falta de iniciativa, apatia y anosognosia. Valoracion cualitativa
mediante la integracion del marco tedrico de la CIF y de ta AQTA.
Complementacion con valoraclén cuantitativa mediante (2 Functio-
nal Independence Measure {FiM} y Functional Assessment Measure
{FAM).

Resultados: Se observa una relacién entre las categorias selec-
cionadas en la CIF con los de la AOTA dentro de la terminologia
propia de Terapia ocupacional.

Conclusiones: La integracién de la CIF y el Marco de Trabajo
para [z Practica de ta Terapia Ocupacional {AOTA) podrian ser com-
plementarios en la practica clinica de terapia ocupacional en dano
cerebral adquiride como modelo conceptual de ta funcionalidad,
asi como guia de valoracion cuslitativa y en el establecimiente de
objetivos funcionales pudiendo ofrecer un lenguaje comin dentro
de un abordaje transdisciplinar.

Neurogenética

ANALISIS DE LA RELACION ENTRE LOS NIVELES DE
MERCURIO Y PLOMO EN SANGRE PERIFERICA Y LA
PATOGENESIS DE LA ESCLEROSIS MULTIPLE

l. Patazén Bru', E. Urcelay?, A. Garcia Martinez’,
R. Alvarez Lafuente?, R. Arroyo®, M, Gonzalez Estecha’ y J. Varadé!

'Serviclo de Andlisis Clinicos; Servicio de inmunologia, *Servicio
de Neurologia. Hospital Clinico Son Carios.

Objetivos: Estudios post-mortem en ninos y adultos mostraron
que una exposicién prolongada a la contaminacion atmosférica
estd asociade con neurcinflamacion. La exposicidn a metales
como el mercurio y el plomo ha sido barajada como posible agen-
te ambiental relacionado con el debut de enfermedades neurode-
generativas. Pretendimas investigar el impacte de los niveles de
mercurio y plomo en el desarsollo de esclerosis miltiple (EM} y su
posible carrelacitn con los principeles factoras genéticos de sus-
ceptibilidad identificados en los estudios de asociacion pangend-
micos.

Material y métodos: Analizamos 200 pacientes de EM y 200 con-
troles sanas, pareados par sexo y edad en el momento de la extrac-
cibn. La concentracién de plomo en sangre fue determinada por
espectrometria de absorcidn atdmica (EAA). Los niveles de metil-
mercurio en sangre fueron determinados por EAA y descomposicion
termal. El genotipado se realizo par tecnologia iPlex-5equenom y,
para evitar falsos positivos, p s 0,004 fueron consideradas estadis-
ticamente significativas.

Resultados: Las concentracianes de plomo mostraron diferen-
cias estadisticamente significativas entre enfermos y controles [p <
0,001: mediana (IQR} = 1,70 mg/\ (1,20-2,40) vs 1,30 mg/l (0,80-
2,20)]. Al segmentar {as cohortes (punto de corte: 0,2 mg pltomo/l)
y corrigiendo por edad y sexo se abserva una asociacidn marginal
(p = 0,06). Los niveles de mercurio no presentaron diferencias es-
tadisticamente significativas. Al sagmentar la cohorte de EM to-
mando como punto de corte 5,8 mg/dl de metilmercurio, solamen-
te el alelo rs11810217°T se encontro asociado con los niveles de
mercurio [p = 0,002; OR (iC95%) = 2,08 (1,26-3,44)).

Conclusiones: Los niveles de mercuric y plomo podrian estar
correlacfonados con la patogénesis de la EM, aunque se requiere
replicacion de estos resultados.

LXVI Reunién Anual de la Socledad Espafola de Neurologia

CARACTERIZACION DE UN MODIFICADOR GENETICO DE
GDAP1: IMPLICACIONES PARA LA NEUROPATIA DE
CHARCOT-MARIE-TOOTH

E. Calpena Corpas’, D. Pla Martin?, V. Lupo Barretta’,
€. Marquez Infante’, E. Rivas Infante’, R. Sivera Mascars®,
T. Sevilla Mantecon®, F, Palau Martinez? y C. Espinds Armero’

'Unidad de Genética y Gendmica de Enfermedades
Neuromusculares; *Unidad de Genética y Medicing Molecular.
Centro de Investivacién Principe Felipe (CIPF). *Servicio de
Neurologia; *Servicio de Anatomia Patoldgica. Hospital Virgen del
Roclo. *Servicia de Neurologio. Hospital Universitar! | Politécnic
La Fe.

Objetivos: La mutacion GDAPY p.R120W s respomsable de {a ma-
yoria de casos de neuropatia de Charcot-Marie-Tooth tipo 2K (CMT2K)
que cursa con una notable heterogeneidad clinica. El objetivo de
este trabajo es la ldentificacion de modificadores genéticos que pue-
dan participar del fenotipo y explicar dicha heterogeneidad.

Material y métodos: Seleccidn de genes candidatos a modifica-
dores funcionales de GDAP1 mediante estudio gendmico compara-
tivo y segiin criterios funcionales. Cribado mutacional del gen can-
didato en 24 pacientes con portadores de GDAP1 p.R120W. Analisis
de expresidn en tejidos de ratdn. Estudios celutares de colotaltza-
cion. Ensayos funcionales relacfonados con la entrada capacitativa
de calcio {store-cperated calcium entry, SOCE).

Resultados: Mediante estudio gendmico comparativo seleccio-
namos un gen candidato que actuaria como modificador funcional
de GDAP1, Este modificador se expresa en sistema nervioso pevifé.
rico y su sobreexpresion rescata defectos presentes en el modelo
de silenciamiento de GDAP1. En un paciente portador del cambio
GDAP1 p.R120W con un cuadro clinica severp, hemos identificado
un cambio en el gen modificador. Los estudios celulares y funciona-
les han demostrado que la combinacién de ambas mutaciones em-
peara drasticamente la actividad SOCE lo que podria explicar el
cuadro clinico mas grave de este paciente.

Conclusiones: La identificacion de un modificador funcional de
GDAP1 nos permite comprender el mecanismo de enfermedad aso-
ciado 2 las formas de CMT debidas a mutaciones en GDAP1 en ge-
neral, y en CMT2K en particular.

Financlacion: ISCIN {iR11/TREAT-CMT y CPOB/00053) cofinancia-
do por FEDER y CIBERER.

PANEL DE GENES PARA EL DIAGNOSTICO DE LA
ENFERMEDAD DE CHARCOT-MARIE-TOOTH Y DE LA
ATROFIA ESPINAL DISTAL

V. Lupo Barretta’, C. Tello Vicente!, F. Garcia Garcia?,

M. Garcia Romero?, |. Pascual Pascual?, L., Villarreat Pérez?,
C. Marquez infante’, C. Casasnovas Pons®, R. Sivera Mascarg®,
T. Sevilla Mantecén® y C. Espinds Armero’

‘Unidad de Genética y G ica de Enfermedad
Neuromusculares. Centro de Investigacion Principe Felipe {CIPF).
"Laboraterio de Biologia de Sistemas. Centro de Investigacion
Principe Felipe (CIPF). *Servicio de Neurcpediatria. Hospital
Universitario La Paz. *Servicio de Neurologia. Mospital Virgen del
Roclo. *Servicio de Neurologia. Hospital Universitari de Bellvitge.
*Servicio de Neurologia. Hospitat Universitari i Politécnic La Fe.

Objetlvos: Disefio, validacidn e implementacion de un panel de
57 genes implicadas en la enfermedad de Chartot-Marie-Tooth
|CMT) y la atrofia espinal distal (AED) con fines diagnésticos.

Matertal y métodos: Andlisis de 11 muestras con mutaciones co-
nocldas y de 33 muestras problema. El enriquecimiento y la captu-
ra de las secuencias génicas de interés se realizd con tecnologia
Haloplex (Agilert Technologies Inc.) v posterior secuenciacién ma-
siva. Los resultados se procesaron mediante et pipeline implemen-
tado por la herramienta DNAnexus. Lz confirmacion de los cambios
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Conclusion: In this feasibility study of 2 pilot community-based CT screening program
we found gene-based risk assessment was of interest to all screening volunteers, As
part of risk assessment, personalised SNP data made the greatest contribution to
overall assignment of kung cancer risk in association with established clinical variables
and significantly improved screening adherence. We conclude that gene-based risk
stratification helpsassignlung cancer risk ang appearstoimprove adherenceto screening.
Keywords: Lung cancer, risk prediction, single nucleotide polymorphism, adherance to
CT screening
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P1.06-004 Common Misconceptions About Lung Cancer Screening: A
Natlonwlde Survey Alexis Cortott, Laurent Greillier?, Chantal Toubout?, Frangois
Eisinger?, Xavier Pivots, Jérome Viguiers, Jean-Yves Blay’, Christine Lhomel?, Sébastien
Couraud®, : j % tHapital Calimette, Lile/France, *Hobpital Nord, Marseille/
France, *Kantarhealth, Montrouge /France, *Institut Poali Calmette, Marseille/France, 3CHU

de Besancon, Besangon/France, $Hopital Bretonneau, Tours/France, *Centra Léon Bérard,
Lyan/France, "Roche, Boulogne-Billancourt/France, ®Hospices Civils de Lyon, Lyon/

France, ®Hopital Paul Brousse, Villefuif/France

Background: The National Lung Cancer Screening Trial has demonstrated the efficacy
of lung cancer screening based on annual low-dose computed tomography (CT) scanning
in both former and current smokers. Nationwide lung cancer screening programs are
therefore expected to be implemented. Adhesion to these programs will depend largely
on public information regarding lung cancer screening. Here, we report on widespread
beliefs regarding lung cancer screening in the general population prior to any information
campaigns on lung cancer screening. Methods: The EDIFICE French nationwide
observational surveys, conducted every 3 years since 2005, set out to characterize
betaviors related to cancer screening. The 4th edition, EDIFICE 4, was conducted
by phone interviews of a representative sample of 1602 subjects aged between 40
and 75 years, using the quota methad, from June 12 to July 10, 2014. Attitudes and
opinians regarding colorectal, prostate, breast, cervical and lung cancer screening were
assessed. Results: For 43% of the French population, lung cancer screening is more
reassuring than distressing. This figure is lower than those reported for perceptions
of other screening programs, including colorectal cancer screening (51%) and breast
cancer screening (63% vs, 46.7% for lung cancer screening in the famale population),
Eleven percent of the respondents (N=162) declared having already undergone a lung
cancer screening test. For the vast majority (87%, N=140), this comprised a chest
X-ray and for 63%, {N=101) the chest Xray was not associated with anothar type of
examination. Respondent-declared ressons for not undergoing screening included
absence of risk tactors {36%), absence of respiratory symptoms {34%), absence of
physician recommendations for screening (29%) and futility (11%). Seven percent of
curent smokers and 32% of former smokers did not undergo screening because they
did not consider themselves at risk for lung cancer. Fear of the results pushed 9% of
current smokers fo avoid lung cancer screening. However, 22% of all respondents and
38% of current smokers declared their intention to undergo a lung cancer screening
test In the futwe. Conclusion: The general population has many misconceptions
of lung cancer screening. Implementation of nationwide lung cancer screening
programs should include information for the general public regarding selection ¢riteria,
techniques used and the benefits of lung cancer screening using low-dose CT scanning.
Keywords: lung cancer streeening, chest X-ray, risk factors
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PL.06-005 The Corrolation between Visceral Pleural Invasion in T1a Non-
Small Lung Cancer and Lymph Node Metastasis Mitsyhi i, Hiromitsu
Takizawa, Daisuke Matsgrnotg, Naoya Kawakita, Koichiro Kajiura, Hiroaki Taba,
Yukikiyo Kawakami, Syoji Sakiyama, Kazuya Kondo, Akira Tangoku Departmen of
Thoracl,Endocring Surgery and Oncology, institute of Biomedical Sciences, Tokushima
University Graduate School, Tokushima City/Japan

Backgrounq: Visceral pleural invasion (VPI) of non-small cell lung cancer (NSCLC) has
been recognized as apoor prognostic factor, Peripherallung cancers often Invade visceral
pleura » and positive VPl upstages the T category of tumors from Tlato T2a. In addition, it
is possible that peripheral lung cancers with positive VP causes lymph nodes metastasis
because of subpleural lymphovascular invasion, inthis study, we statistically analyzed the
correlation between VPl and lymph node metastasis. Methods: 129 patients with NSCLC
and a tumor diameter of < 2em underwent lobectomy or segmentectomy with systsmatic
lymph node dissection In Tokushima University Hospital between January 2008 to
December 2013. Excluding 11 patients who were not examined by FDG-PET before the
surgery, wereviewedthe medical records of 118 patientsto obtaininformationon age, sex,
CEA, SUVmay, CT findings, pathological VPl and lymph node metastasis. Results: Patient
characteristics were as follows: median age of 66.5 (range: 41-86); male female: 52/66;
histologic type adenocarcinoma/squamous cell carcinoma/other: 103/12/3, 13(36.1%)
of 36 patients who were suspected to be with visceral pleural invasion by preoperative CT
findings were diagr_msed with pathological viscera) pleural invasion. The mean SUVmax
on FDG-PET in patients with VPI was significantly higher than that of patients without
VPl(p=0.01). Pathqluglcal visceral pleural invasion was identified in 19(16.1%) of 118
patients and associated with high incidence of lymph node metastasis signficantly on
multivariable analyses (p=0.00). Concluston: VP! is important factors of lymph nods
involvernent in small peripheral fung cancers, It is difficult to identify VPI of peripheral
lung cancers by preoperative CT findings. FDG-PET may be useful for diagnose VP,
Keyworde: visceral pleural imvasion, lymph nodes metastasis, FDG-PET
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P1.05-006 Metabolomics by NMR Faclitates the Non-Invasive Diagnosis

and Staging of NSCLC x la*, Leonor Puchades-Carrasco’, Eloisa
Jantus-Lewinire?, Francisco Garcfa-Garcfa®, Rut Lucas?, Silvia Calabuig?, Ana Blasco®,

J Dopazc?, Carlos Camps*, Antonio Pineda-Lucena’ Structural Biochemistry Leboratory,
Centro investigacidn Principe Felipe, Valencia/Spain, *Molecuiar Oncology Laboratory,
Fundacion lnvestigacion Hospital General Universitario, Valencia/Spain, *Computational
Genomics Department, Centro Investigacién Principe Felipe, Velencia/Spain, *Department of
Medicai Oncology, Consorcio Hospitef General Universitario, Valencia/Spain

Background: Lung cancer (LC) is the most common cause of cancer death worldwide,
At present, the diagnosis is primarily based on symptoms and detection occurs at Jate
stages, thus resulling in a very poor prognosis. If the diagnosis could be shifted to
early stages, then the overall morbidity for this disease could be dramatically altered,
Metabolomics, an analytical platform used in combination with statistical techniques,
has been shown to be a very powerful approach for the understanding of biological
pathways Involved in the onset and progression of diseases. The objective of this study
was to identify, using metabolomics by NMR, 2 set of specific metabolites that could be
used for LC screening in the clinical context, Methods: Metaholic profies corresponding
to a training set of serum samples from early-stage {n = 66) and advanced-stage (n
= 69) NSCLC patients were obtained using 'H-NMR spectroscopy. A matched control
set of 71 serum samples from healthy subjects was also included. Furthermore, NMR
experiments were also performed for an external validation set consisting of 20 early-
stage and 20 advanced-stage NSCLC patients, 13 healthy individuals, and 27 benign
pulmonary disease patients {BPD). Rasults: Multivariate statistical modefing of the data
revealed that the serum of NSCLC patients, when compared with healthy individuals,
exhibit a specific serum metabolic profile (R2 = 0.931; Q2 = 0.873) characterized by
statistically significant differences in the concentrations of a number of lipids, organic
acids and amino acids. The metabolic profiles obtained for NSCLC patients and healthy
individuals were also different to that obtained for BPD patients, A similar analysis
performed to compare the serum metabolomic profie of NSCLG patients at early
&nd advanced stages of the disease {R? = 0.779; Q2 = 0.592) showed that disease
evolution hes also a reflection in the metabolic profie of patients, Furthermore, a
logistic regression analysis allowed the identification of a specific combination of five
metabolites (threonine, glutamine, lactate, choline and methanal) that_enables the
discrimination betw_eegl healthy individuals ang NSCLC patients with a 77,5% sensitivity

highlight the potential of metabolomics by H-NMR for identifying biological pathways
involved in the onset and progression of NSCLC, thus providing a sensitive, specific,
minimally invasive and easily implementable method in clinical practice tor the early
diagnosis of NSCLC and for the optimization of rigk profile models. Acknowledgements:
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CONGRESO NACIONAL DE GENETICA HUMANA - AEGH

XX REUNION ANUAL DE LA SOCIEDAD ESPANDLA DE GENETICA CLINICA Y DISMORFOLOGIA

(0026 PANEL DE GENES PARA EL DIAGNGSTICO DE LA ENFERMEDAD DE CHARCOT-MARIE-TODTH ¥ DE LA
ATROFIA ESPINAL DISTAL

Vincenzo Lupo', Francisco Garcle®, Paulg Sencho', Cristing Tello®, Mar Garcla-Romero®, Lillena Vilanesl’, M, Antonie
Alborif', Refael Sivera’, Joaquin Dopazo®, Semuel |. Pestual-Pascuaf, Celedonio Mérquez-infante’, Carlos
Casasnovas®, Teresa Sevilla’, Carmen Espinos®

'Centro de Investigacion Principe Felipe (CIPF) & CIBERER, Unidad de Genélica y Genémica de Enfermedades
Neuromusculsres (Valencia) Espafia

*Centro de Investigacién Principe Felipe (CIPF) & CIBERER, Unidad de Biologia de Sistemas (Valencia) Espana
Centro de Investigacion Principe Felipe (CIPF), Unidad ds Genética ¥ Genbmica de Enfermedades Neuromusculares
(Valencia) Espafta

*Hospilel U. La Paz, Servicio de Neuropediatria (Madrid) Espafia

*Hospitel U. Virgen del Roclo, Servicio de Neurologia {Sevilla) Espafia

Mospital U, do Balivitge, Servicia de Neurologla (Bercelona) Espafia

"Hospital U. i P. La Fe, Senvicio de Neurologia (Vefencie) Espsiia

®Hospitel U. La Paz, Servicio de Neurologla {Madrid) Espafia

1 Objetivos

Disefio, validacién e implementacién de un panel de 56 genes implicados en la enfermedad de
Charcot-Marie-Tooth (CMT) y la atrofia espinal distal (AED) con fines diagnésticos.

2 Material y Método

Andlisis de 11 muestras con mutaciones conocidas y de 33 muestras problema. £
enriquecimiento y la caplura de lag secuencias génicas de interés se realiz6 con tecnolagla
Haloplex (Agilent Technologies Inc.) y posterior secuenciacion masiva. Los resultados se
procesaron mediante el pipeline implementado por la herramienta DNAnexus. La confirmacidn
de los cambios detectados se realizé mediante secuenciacion de Sanger y cuando fue posible,
se llevaron a cabo andlisis de segregacion.

3 Resultados

La cobertura media resulté superior a 250x. Las mutaciones de las muestras control se
delectaron validando asi la téchica. De las muestras problema, en 14 casos se identificaron
cambios noveles y/o variantes anotadas con una frecuencla inferior a 1, y en 16 casos no se
detectaron cambios candidatos. La unica mutacion previamente descrita fue DNAJBZ
€.352+1G>A detectada en dos casos independientes.

4 Conclusiones

El panel de genes disefiado es coste-efectivo y nos permite realizar el analisis masivo de los
genes conocidos de CMT y AED. El diagnéstico genético de estas neuropatias es complicado
sobre todo porque muchas de las variantes nuclectidicas identificadas son raras y establecer
su caracter patologico exige estudios adicionales, ademas de que no se conocen todos los
genes implicados en estas neuropatias. Este dltimo aspecto queda patente por el nimera
relevante de casos que permanecen sin diagnéstico genético. Por dltimo, el desarrolio de esta
herramienta nos ha permitido identificar un efector fundador de la mutacion DNAJB2
¢.352+1G>A en nuestra poblacién ya que a partir de los resultados del panel, esta misma
mutacidn se ha identificado en otras dos famifias no relacionadas.

Financigcion: ISCIli (IR11/TREAT-CMT, CPII14/00002, P 2/00453) cofinanciado por FEDER y
CIBERER.
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09:00-09:45
09:45-10:00
10:00-11:00

11:00-12:00

12:00-13:30

12:00-12:15

12:15-12:30

12:30-12:45

12:45-12:55

12:55-13:05

13:05-13:15

13:15-13:25

13:30-15:00

15:00-16:30

15:00-15:15

15:15-15:30

15:30-15:45
15:45-15:55

15:55-16:05

Registro y montaje de pdsters
Blenvenida

Plenaria 1. Angel Raya. Director del Centro de Medicina Regenerativa de
Barcelona CMR[B]

Biomedical applications of induced reprogramming to pluripotency
Pausa café y seslén de pésters 1.

Sesién 1.

Moderadores: Daniel Martinez Martinez y Paula Sancho Salmersn

Tania Fuchsberger. inhibition of the APC/G-CDH1 ubiquitin ligase by amylold-B
causes glutaminase accumulation and excitotoxicity

Sonia Vicente-Rulz Pastor. Development of polymer-based combination
therapeutics for the treatment of castration-resistant prostate cancer (CRPC)

Galo Adridn Golg Serrano. Design and implementation of a melagenomics pipeline:
taxonomic assignment algorithm

Marcelino Telechea Ferndndez. EGF-induced acetylation of heterogeneous nuclear
ribonucleoprotsins is dependent on KRAS mutational status in colorectal cancer cells

Angela Jimeno Martin. BNA-interference screen: a tool to study the monoaminergic
system differentiation

Tiziano Balzano. Neuroinflammation and neurological alteratlons in hepatic
encephalopathy in chronic liver disease

Lucia Rodriguez Ferndndez. Papel de Ia calpalna-1 en la diferenciacion de
adipocitos

Comida

Sesidn 2.

Moderadores: Tania Ramirez Lamelas y Lorena Tremifio Agulls

Juan Eduardo Mejias Vericat. Impacto de los polimorfimos de nucledtido dnico en
los genes transportadores de antraciclinas en la quimioterapia en el tratamiento de
induccidn esténdar de Ia leucemia mieloide aguda

Estrella Rublo Solsona. Ankyrin Repeat and Kinase Domain Containing | (ANKK1):
papel en proliferacion, diferenciacidn y metabolismo celular en musculo esquelstico

Carlos Mora Martinez. Using worms to study brain evolution

Pablo Sdnchez Martin. UBE2N and P62 are componenls of the ublquitination
process mediated by the malin-laforin E3-ubiquitin ligase complex

Sandrine Isaac. Specific microbiome changes after antibiotic treatment enable
vancomycin-resistant enterococcus intestinal colonisation



16:05-16:15

16:15-16:25

16:30-17:00
17:00-18:30

21:30
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Marc Segarra Mondéjar. Synaptic activily enhances glucose metabolism In rat
cortical neurons o support neurite outgrowth

Remedlos Segura Sabater. Interaccién entre ER a y el microenlorno tumoral en
células de cdncer de mama MCF-7

Pausa café

Mesa redonda. Bioemprendedores; emprender en clencia

Manuel Pérez-Alonso (IMEGEN), Loreto Crespo Vila (Medigene Press), José
Luis Garcla Giménez (EpiDisease), Teresa Valdés (Bemygene Health

Company)

Cena del congreso

VIERNES 27 DE NOVIEMBRE DE 2015

10:00-11:30

10:00-10:15

10:15-10:30

10:30-10:45

10:45-10:55

10:55-11:05

11:05-11:15

11:15-11.25

11:30-12:30
12:30-13:30

13:30-15:00

Sesién 3.
Moderadores: Victor Lépez del Amo y Javier Pérez Herndndez

Lucla Gimeno Mallench. Estudio del papel protector y antioxidante de las
microvesiculas, activadas por polifenoles, en células madre

Sara Oltra Sanchls. Differential microRNA expression of Breast Cancer in very
young women: METABRIC and TCGA databases

Cristina Mas-Bargues. Clearing amyloid 8 by genistein as treatment of experimental
Alzheimer’'s

Sandra Atiénzar Aroca. Relationship between autophagy and excsomes derived
ARPE-19 cells: relevance of ethanol in RPE metabolism

Rachld Boutoual. Molecular mechanism of mitochondrial diseases associated with
defects in mitochondrial tRNA modification : MTO1-Hypertrophic Cardiomyopath y

Paloma Monllor Taltavull. Finding biomarkers in plasma of patients suffering from
mild cognitive impairment or Alzheimer's disease

Andrea Ahlcart Momplet. Ley de investigacidn biomédica: nacimiento e impacto de
los biobancos en la comunidad cientifica

Pausa café y sesién pésters Il

Plenaria 2.Daniel Mufioz-Espin. Centro Nacional de Investigaciones
Oncoldgicas.

A novel therapeutic tool that selectively targels senescent cells in
fibrotic disorders and cancer

Comida



15:00-15:30

15:30-17:00

15:30-15:45

15:45-16:00

16:00-16:156

16:15-16:25

16:25-16:35

16:35-16:45

16:45-16:55

17:00-17:30
17:30-19:00

19:00
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Charla. Daniel Ramdén. Director de Biopolis 8.L.. Gémo investigar en
una empresa privada

Seslén 4.
Moderadores: Ana Pilar Gdmez Escribano y Stefania Salsano

Cristina de Miguel Pastor. Influence of dietary lipids in oxidative stress breast
cancer model

Azahara Civera Tregén. Lack of GADP1 disturbs mitochondrial network dynamics
and ER interactions in a new mouse model of Charcot-Marie-Tooth neuropathy

Laura Remesal Gémez. Dopaminergic genetic program is conserved from
nemalodes to mammals

Mt José Esquembre Gratacés. Ovarian reserve screening in studenis of the
Universily of Valencia

Xavier Vidal Gémez. Accién del envejecimiento y Ia falla de estrégenos sobre la
produccion de superéxido vascular en respuesta al tromboxano A2

Joaquin Lilao Garzén. £l motivo RGD de fibronectina en la fibrilogénesis in vivo

Verdnica Lendinez Tortajada. Metilacidn de!l DNA en la neuropatia diabética

Pausa café

Mesa redonda. La vida después de la tesis: experiencias de posidocs
David Pla (Universidad de Colonia)

Marc Garcla-Garcerd (Institut Pasteur)

Miren Maicas (IBV)

Rosa Lépez (Universidad Cardenal Herrera — CEL)

Ana Martinez Arroyo  (Health and economics outcomes research)

Clausura del congreso y entrega de premios.
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P01-27. ANALISIS DE EXOMAS PARA EL DIAGNOSTICO DE NEUROPATIAS
PERIFERICAS

Ana Sdnchez-Monteaqudo, Vincenzo Lupo, Francisco Garcla-Garcia, Joaquin Dopazo, Teresa Sevilla,
Carmen Espinds.

Las neuropatias periféricas abarcan un gran grupo de formas clinicas con un amplio espectro de
fenotipos y una alta heterogeneidad genética. Destaca en este grupola enfermedad de Charcot-
Marie-Tooth (CMT) o neuropatia hereditaria sensitivo-motora que es el trastarno neurolégico
hereditario mds frecuente. Cuando s6lo los nervios motores estdn afectados, se denomina atrofia
espinal distal (AED) o neuropatla hereditaria motora. En ocasiones los pacientes presentan
ademds signos clinicos propios de ataxias, de paraparesia espéstica hereditaria e incluso,
esclerosis lateral amiotréfica, lo que dificulta todavia mas el diagndstico molecular, En los tltimos
afos, la secuenciacidn de exomas se ha convertido en una herramienta coste-efectiva para el
diagndstico genético, interesante principalmente para aquellas enfermedades genéticas con una
dificil correlacion genotipo-fenotipo, permitiendo examinar simuitdneamente todos los genes
implicados en neuropatias.

En este trabajo, se ha llevado a cabo la secuenciacién de exoma mediante la tecnologia llluminga en
ocho casos esporédicos no relacionados, con un diagnéstico clfnico inicial de CMT o AED. Los
datos obtenidos en la secuenciacién han sido procesados por los pipelines establecidos en el
Centro de Andlisis Genémico (CNAG) y en la Plataforma de Bioinformatica para las Enfermedades
Raras (BiER). En una primera fase, se han analizado las variantes obtenidas comunes a ambos
pipslines en una seleccién de 170 genes asociados a neuropatias periféricas hereditarias. En dos
casos se han identificado dos mutaciones previamente descritas como patoldgicas en los genes
FIG4 (p.l41T) y SOD71 (p.E22G), y en otros dos pacientes, cambios noveles probablemente
patolégicos en los genes BICD2 (p.S5W) y DAO (p.W320R). En los restantes cuatro pacientes se
continlia con el filirado de variantes en genes no relacionados con neuropatias. El elevado nimero
de cambios que una secuenciacién de exoma proporciona hace que su andlisis informético
posterior sea muy dificil. Priorizar la blisqueda en el grupo de variantes comunes a ambos pipefines
asegura la flabllidad de los cambios detectados a la vez que facilita la identificacion de ta mutacién
causal.
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P07-7. INTEGRATED GENE SET ANALYSIS FOR MICRORNA STUDIES
Francisco Garcla-Garcia, Joaquin Panaderc Joaquin Dopazo, David Montaner

From a systems biology perspective, Gene Set Analysis (GSA) allow us to understand the
molecular basis of a genome-scale experiments. Gene set methods are much more sensitive than
single enrichment methods in detecting gene sets. But currently there are not GSA methods tailored
for the mIRNA context. In this work we present a novel approach to the functional interpretation of
miRNA studies which keeps the advantages of the GSA.

We downloaded 20 datasets from The Cander Genome Atlas, containing tumoral and normal
samples. Differential expression analysis was carried out for miRNA level. Information from miRNA
we transferred to gene level by adding its effects and generating a new index which ranks genes
according to their differential inhibition by miIRNA activity across biological conditions. Given such
ranking statistics of the genes for each functional class, we apply the logistic regression models for
GSA. P-values were corrected for multiple testing using the method Benjamini and Yekutiel.

This new approach has allowed to obtain a genomic functional profiling for different cancers when
using mIRNA data. In our study we used Gene Ontology terms (http:/Awww.geneontology.org/) to
define gene sets, getting detailed functional results for each ontology.

This method may be successfully applied in genomic functional profiling, transterring miRNA data to
gene level so that GSA can be properly applied. Functional results take advantage of the knowledge
already available in biological databases and can help to understand iarge-scale experiments from
a systems biology perspective.
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mily. A higher burden of duplication-lype CNVs was detected in EQO patients versus controls (OR=1.85, p-value=0.008).
Likely pathogenic CNVs included duplications of glutamate receptor (GRIK1,GRM?), the X-linked gastrin-peptide receptor
(GRPR) or the NPY genes. Results were replicated by MLPA in 323 EOO children and 480 conirols.

Additionally, 26 candidate genes (CNV-related and/or previously associated with EOO) were studied in both cohorts
by NGS using a pooled DNA strategy. A significantly higher burden of point mutations were identified in patients
compared to controls, remarkably MC4R, SIM1, FTO, BDNF and MC3R. Paint mutations in NPY, GRIKT and GRPR
were also identified in individual EOO cases. Genetic or genomic variants highly contributing to the phenotype were
identified in up to 12% of the individuals with EQO.,

Our data reinforce the role of proopiomelanocortin pathway in the pathophysiology of EOO and identified novel can-
didates likely associated with the disease as glutamate receptors and NPY.

clara.serra®@uptedy

Medicina de Redes Aplicada a Enfermedades Raras

Ranea J.A., Reyes-Palomaras A., Bueno A, R driguez-L pez R, Rojano E., Monta ez R., Perkins 4., § nchez-Jim nez F

Grupe CIBERER: U741 Departamento de Biolog a Molecular y Biogu mica, Facultad de Ciencias, Universidad de
M laga, M laga

La medicina de redes es una nueva disciplina prometedora que combina enfoques de biclog a de sistemas y el modelado
de redes de asociaci n para entender la compiejidad de los fenotipos patol gicos. Dada la creciente disponibilidad de
perfiles gen micos y fenot picos personalizados, los modelos en red ofrecen un marco integrador robusto para el an lisis
de los datos * micos”, lo que ayuda en la caracterizaci nds la etiolog a molecular de los procesos patol gicos asociados
a las enfermedades gen ticas y sus relaciones.En este trabajo hemos hecho uso de miles de datos gen micos de pacien-
tes para explotar diferentes an lisis basados en redes de asociaci n, estudianda las relaciones gen ficas y fenot picas
entre los distintos individuos. Hemos desarrolfado una estrategia computacional que identifica grupos de pacientes con
desordenes gen ticos raros que representan nuevas asociaciones genotipo-fenotipo, lo que sugiere la identificaci n de
potenciales nuevos s ndromes. En este trabajo llegamos a definir un mapa de alta resoluci n de fenotipos pat genos aso-
ciados con sus respectivas regiones gen micas, y una nueva herramienta poderosa para el diagn stico de mutaciones
actualmente no caracterizadas que pueden estar implicadas en la aparici n de fenotipos delet reos ¥ s ndromes.

kika@uma.es

El CIBERER Spanish Variant Server y la importancia de Ia variaci nlocalenla investigaci nen

enfermedades raras

=

Grupo CIBERER: U715 Departamento de Gen mica Computacional, Centro de investigaci n Pr ncipe Felipe (CIPF),
Fundaci n Centro de Investigaci n Prncipe Felipe (CIPF), Valencia

La necesidad de disponer de repositorios de variabilidad de poblaci n control sana es clave para la detecci n de
nuevas variantes y genes de enfermedad en enfermedades raras. La publicaci n de datos gen micos hace cada
vez m s evidente que la variabilidad poblacional tiene una importante componente local. Sin embargo, a pesar de
su importancia, existen pocas iniciativas encaminadas a obtener un cat logo de la variaci n local (Holanda, Jap n,
Finlandia, Islandia, y recientemente Espa a), debido a los costes de la iniciativa. El CIBERER Spanish Variant Server
(CSVS) constituye una iniciativa basada en crowdsourcing que recalecta exomas con un etiquetado general de en-
fermedades (ICD-10) que permite obtener frecuencias poblacionales de pseudo-controles (ej. una cardiomiopat a es
un control sano para estudiar una distrofia de retina). Se comentar el reciente estudio de la poblaci n de controles
espa oles, donde se ha detectado diferencias poblacionales significativas en variantes asociados a enfermedades
raras. Tambi n se comentar el estado actual y planes de futuro de CSVS.
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Artemis or LigaselV. Because premature aging of HSCs is observed only in NHE patients, we propose that this is
the result of senescence induced by decreased levels of telomerase activity and expression of telomerase/shelterin
genes. Our results indicate that NHEJ1/Cennunos/XLF deficiency syndrome should be included among diseases
associated with short telomeres.

Acknowledgements C-MG and OG are granted by CIBERER Funding: P14-01495 and P12/00070 from FIS and
ER14PROACCI3G706 from CIBERER
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Caracterizaci n molecular de modelos celulares asociados a tres genotipos de la Disqueratosis Cong nita

by erilabetios sare o v Al Frormz Mg bac Lar Cetvers M Bearenvuer Pascue! | Pafizigd.  F v

Grupo CIBERER: U733 Departamento de Fisiolog a, Facultat de Medicina, Universitat de Val ncia, Valencia

La Disqueratosis cong nita (DC, ORPHA1775) es una displasia ectod rmica rara, que presenta una ¢l sica triada
de signos mococut neos que consisten en hiperpigmentaci n, distrofia ungueal y leucoplasia de la mucosa oral,
El origen gen tico es muy heterog neo, debido a las diferentes mutaciones que afectan a los genes que codifican
para las distintas subunidades del complejo Telomerasa y Telosoma. Estos complejos act an en conjunto, regulan-
do, manteniendo y reparando los tel meros. La DC presenta tres tipos de herencia;: autos mica dominante (TERT,
TERC, TiNF2), autos mica recesiva (NOP10, NHP2, TCAB1) y ligada al cromosoma X (DKC1).

El objetivo del presents estudio es estudiar las diferencias fenot picas en relaci n al estr s oxidativo y al da o en el
ADN, producidas como consecuencia del silenciamiento de TINF2 {Telosoma}, NOP10 y DKC1 (Telomerasa) que
corresponden a cada uno de los subtipos de herencia, En esta investigaci n se utiliz la tecnolog a del ARN de
interferencia para generar los diferentes modelos celulares. Se chserv un incremento del estr s oxidativo {carboni-
laci n de prote nas, cociente GSH/GSSG, peroxirredoxina oxidada) en los modelos celulares de DKC1 y NOP10.
Se evaluaron los niveles de las principales enzimas antioxidantes, mediante RT-qPCR y Western Blot, observado una
alteraci n en la expresi n de enzimas MnSOD y Trxt en NOP10 y de la enzima Trx2 en TINF2. Se caracteriz elda o
al ADN (simple y doble cadena) observ ndose una mayor susceptibilidad en los modelos DKC1 y NOP10. Finalmen-
le detectamos una alteraci n en la expresi n de genes participantes en los mecanismos de reparaci n (PARP1 y
RADS51) en los tres modelos celulares.

Jj.santiagc.ibanezid:uv.es

Sesiones informativas en paralelo, lunes 7 18:30 - 19:30

Bioinform tica y Enfermedades Raras, la Plataforma BIER

Actividad colaborativa de la plataforma BiER desde la U715

’

Grupo CIBERER: U715 Departamento de Gen mica Computacional, Centro de investigaci n Pr ncipe Felipe (CIPF),
Fundaci n Centro de Investigaci n Pr ncipe Felipe (CIPF), Valencia

En el pasado a o 2015, fa plataforma BiER ha mantenido su intensa labor colaborativa con grupos del CIBERER,
inicialmente dentro del contexto de los proyectos intramurales de secuenciaci n ¥ posteriormente en proyectos pro-
pios de secuenciaci n de los grupos.

BiER ha proporcionado servicio de asesoramienio ¥ soporte tecnol gico-bicinform tico en 22 proyectos

procedentes de 15 grupos CIBERER, en los programas de  Medicina Gen tica, Medicina Metab lica He-
reditaria, Medicina Endocrina, Patolog a Neurosensorial, Medicina Mitocondrial y Neuromuscular, y C ncer
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An lisis molecular de Miopat as Cong nitas mediante un panel predelerminado: La importancia

de elegir la herramienta adecuada.

Rodriguez (¢ M, A, Baiget M,
Grupo CIBERER: U705 Servicio de Gen ica, Instituto de Investigaci n Hospital de la Santa Creu i Sant Pau, Barcelona

Las miopat as cong nitas (MC) y los s ndromes Miast nicos Cong nitas (SMC) son un grupo heterog neo de enferme-
dades neuromusculares con un patr n de herencia variable, que presentan hipoton a y debilidad desde el nacimiento.

Teniendo en cuenta: 1) La alta heterogeneidad gen tica, 2) El complejo diagn stico diferencial respecto a otras
miopat as y, 3) El elevado n mero de genes responsables , decidimos testar el panel predeterminado “Trusight One"
(Mlumina), para valorar silos genes espec ficos asociados a patolog a neuromuscular quedaban suficientemente bien
cubiertos como para justificar su utilizaci n en diagn stico ¢l nico.

M todos: Secuenciaci n de los exones de 4813 genss contenidos en Trusight One en las muestras de ADN de 17
pacientes con sospecha cl nica de Miopat a Cong nita en un secuenciador MiSeq (lilumina). El an lisis de los datos
se realiz mediante Variant Studio (lllumina).

Resultados: De las 17 muestras estudiadas, 4 de ellas alcanzaron un diagn stico gen tico definitivo. En tres mues-
tras se identificaron variantes gen ticas candidatas, actuaimente en proceso de confirmaci n mediante secuen-
ciaci n Sanger. Las 10 muestras restantes contin an en estudio dado que mostraron diversas regiones de genes
candidatos con baja o nula cobertura.

Conclusiones: La cobertura de los genes de inter s en patolog a neurcmuscular es altamente variable y depen-
diente de cada muestra. Esto conlieva que a menudo los resultados obtenidos mediante Trusight One no sean con-
cluyentes. Para superar este inconveniente tecnol gico, estamos dise ando un panel dirigido exclusivamente a los
genes asociados con patolog a neuromuscular. Con ello esperamos obtener coberturas m s altas mejorando as el
diagn stico molecular de estas patolog as.

owivslasn s

Soluciones bicinform ticas para diagn stico mediante paneles y descubrimiento de nuevas

variantes de enfermedad.

3, F.

Grupo CIBERER: U715 Departamento de Gen mica Computacional, Centro de investigaci n Pr ncipe Felipe (CIPF),
Fundaci n Centro de Investigaci n Prncipe Felipe (CIPF), Valencia

Para apoyar los proyectos de secuenciaci n del CIBERER se han desarrollado desde el BiER sistemas para ayuda
al descubrimiento de nuevas variantes de enfermedad.

El BiERapp (fitin:i/bisrapo.babalomics.org) es una herramienta para el an lisis de secusncias gen micas o ex micas
tanto individuales como de familias o casos/controles.

BiERapp permite la aplicaci n interactiva de filtrado heur stico para descartar variantes incompatibles con la enfermedad.

Presentamos, adem s, la herramienta CIBERER Spanish Variant Server. EL CSVS es una base de datos de frecuencias
de variantes espa olas (htip://csvs.babelomics.org). Actualmente el CSVS consta de en la actualidad con 578 indivi-
duos, de los cuales forman parte 267 controles sanos del proyecto MGP y un creciente n mero de datos de los pro-
yectos de secuenciaci n del CIBERER, as como datos de individuos del proyecto de los 1000G de origen espa ol.

Finalmente, se describe TEAM {htip./fieam babelomics.or), un software espec fico para el dise ¢ de paneles de

genes para diagn stico por NGS que reporta los hallazgos diagn sticos y opcionalmente tambi n hallazgos inespe-
rados y variantes de efecto incierto.

eos G5 see
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Otras herramientas desarrolladas en el grupo son:

- CellMaps (h_mﬂ!cellmaps.QaMDgg)
~ Babelomics (hft/»:/ngbglomicsgg)_rg’

- GenomeMaps (http:/{genomemaps.org)
ealeman@ciplos

Estudio de 1a mitofagia en fibroblastos de pacientes de Lafora

“

Grupo CIBERER: U721 Laboratorio de Degradaci n Intracelular de Prote nas ¥ Enfermedades Raras , Centro de
Investigaci n Prncipe Felipe, Fundaci n Centro de Investigaci n Pr ncipe Felipe {CIPF), Valencia
Otros grupos: U-742, U-733

alteraci n de la morfolog a mitocondrial yunmayorestr s oxidativo con aumento en la producei nde especies reactivas
del oxigeno (ROS) y agravado por una disminuci n en la respuesta de enzimas antioxidantes a este estr s,

La mitofagia es el proceso por el que las mitocondrias da adas son degradadas de forma selectiva, principaimente a
trav s de la v a de ubicuitinilaci n mitocondrial por PINK1-PARQUINA. Adem s, varias enfermedades neurodegene-

Conclusi n:EnlLD, la degradaci n mitocondrial por autofagia est disminuida, lo que contribuye a la acumulaci n de
mitocondrias da adas y aumento de los niveles de ROS descritos. Por tanto, nuestros resultados apoyan, de nuevo,
la importancia de una autofagia defectuosa en LD.

saguado@ciples

@l Targeting TDP-43 phosphorylation by Casein Kinase-1 inhibitors: a novel strategy for the treatment

of frontotemporal dementia

Grupo CIBERER: U734 Fisiopatolog a de trastornos hemost ticos; Bases celulares y moleculares de fa enfermedad
de Alzheimer y otras demencias, Centro de Investigaciones Biol gicas, CSIC, Madrid
Otros grupos: de Enfermedades Neurodegenerativas (CIBERNED)

Mutations in the progranulin gene (GRN) are the most common cause of frontotemporal lobar degeneration with TDP-
43 inclusions (FTLD-TDP), but litile is known about the relationship between TDP-43 inclusions and neuronal loss in
FTLD-TDP and other TDP-43 proteinopathies. One of the principal hallmarks of TDP-43 inclusions is the hyperphos-
phorylation of the protein at Serine 409/410. Casein kinase-1d (CK-1d) was the first enzyme reported to phosphorylate
TDP-43 directly. The goa! of this work has been to elucidate the effects of CK-1d inhibitors on viability of lymphoblast
from FTLD-TDP patients carriers of the ¢.708-1G>A GRN mutation. Work in our laboratory revealed the presence of
CDK6/pRb-dependent cell cycle alterations, and cylosolic accumulation of TDP-43 in these progranulin deficient cells.
We investigated the effects of two brain penetrant CK-1d inhibitors, N-(benzothiazolyl)-2-phenyl-acetamides derivatives
(IGS-2.7 and 1GS-3.27) designed and synthetized in our laboratory. Here we report that both compounds normalized
the proliferative activity of PGRN-deficient lymphoblasts by preventing the phosphorylation of TDP-43, its nucleo-cyto-
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Functional Meta-Analysis for Genomic Studies

Francisco Garcia-Garcia®, lvan Ansari Toledano?, Cristina Escribano®, Joanuin Dopazo®, and
David Montaner*

‘Computational Genomics Department, Centro de Investigacién Principe Felipe (CIPF),
Valencia, Spain

*Departamento de Informética, ETSE, Universidad de Valencia, Valencia, Spain
}Computational Genomics Department, Centro de Investigacién Principe Felipe (CIPF).
Biloinformatics of Rare Diseases (BIER), Ciber de Enfermedades Raras (CIBERER). Functional
Genomics Node, (INB) at CIPF, Valencia, Spain.

“Genomics England, London, United Kingdom.

Introduction. Computational methods play a key role in the resolution of clinical and biological
problems. Generation of large amounts of data from high-throughput technologies and
increasing information accessible in biological databases has boosted the demand for new
methodologies able to link both. Functional enrichment analysis of genomic data provides
outcomes that are nowadays an integral part of the results of the experiment. However, the
small sample size of most of the experiments and their connection to a specific scenario,
represent limiting factors when evaluating such studies. Therefore, to improve the integration of
various experiments in the functional context and provide clarity in the interpretation, we present
a meta-analysis method to detect functional results of global interest, reducing experiment-
specific context effects.

Data. We used two different genomic datasets to evaluate this methodology. From Gene
Expression Omnibus (GEQ) we selected 26 microarrays studies related to psoriasis and
dermatitis. In the initial screening, a case-control experimental design for human was required,
where cases showed skin lesion and controls were free of injury, On other hand, we
downloaded a second dataset with 20 microRNA data from The Cancer Genome Atlas project,
which contain both tumoral and healthy samples.

Methods. After preprocessing these data, differential expression analysis from Babelomics [1]
and enrichment analysis using logistic models [2][3] were carried out for each study. Biological
information from Reactome, KEGG pathways and Gene Ontology databases was used. Odds
ratios for each functional term were combined to detect a global association between
experimental groups and studies. Variability for each study was estimated from several methods
for fixed and random effects (DerSimonian-Laird, Hedges, Hunter-Schmidt, Sidik-Jonkman, ...)
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PanelMaps: a web tool for detection and visualization of altered
regions for targeted sequencing
José M. Juanes’, Francisco Garcla-Garcia®, Joaguin Dopazo®, and Vicente Arnay®

‘Departamento de Informética, ETSE, Universidad de Valencia, Valencia, Spain
2Computational Genomics Department, Centro de investigacién Principe Felipe (CIPF),
Valencia Spain

*Computational Genomics Department, Centro de Investigacién Principe Felipe (CIFF).
Bioinformatics of Rare Diseases (BIER), Ciber de Enfermedades Raras (CIBERER). Functional
Genomics Node, (INB) at CIPF, Valencia, Spain

Introduction. Gene panel sequencing allow us to detect variants associated with different
diseases. Sometimes, the possible cause of the disease is not due to variations in SNPs {Single
Nucleotide Polymarphism) or INDELs (small insertions-deletions) and can be motivated by the
presence of a larger variation: deletion or insertion.

The aim of this work is the design and development of a web tool for detection and visualization
of altered regions from targeted sequencing data. How does PanelMaps work?

Inputs. One or several BAM files {one file for each individual) and a BED file including all regions
for gene panel. After loading data, the coverage of each sample is calculated and these values
are normalized between all samples considering the total number of reads of each sample.

Methods. The tool inciudes two modules: visualization of genes or regions from coverage data
and a module analysis to detect regions of interest. for detection of altered regions, PanelMaps
uses a control sample selected by the user or combines all samples to get a common reference.
Users can also specify comparisons between subgroups of samples of interest. The analysis
incorporates a sliding window algorithm with various parameters adjustable by the user and
related to the precision and characteristics of the region to be detected.

Outputs. PaneiMaps shows a graphical description of coverage levels for genes and samples to
confirm that all regions are covered. This web tool visualizes all regions included in the panel
and shows a selection of altered regions between samples.

Conclusions. Panelmaps is a usetul tool for detection and visualization regions of genes altered
in panels that improves the knowledge of the genetic basis of diseases and produces useful
information for diagnosis in clinical contexts.

This web tool is an alternative to the use of molecular biology techniques such as MLPA
{Multiplex Ligation-dependent Probe Amplification), which are very costly and sometimes have
some technical problems such as failure to detect variants or micro-deletions in positions where
primers are incorporated.
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Spanish Population-Specific Differences in Disease-Related Genetic

Variation

Alicia Amadoz*, Marta Bleda®, Luz Garcia-Alonso®, Alejandro Aleman’, Francisco Garcia-
Garcfa', Juan A. Rodriguez?, Josephine T. Daub?, Gerard Muntané?, Antonio Rueda®, Alicia
Vela-Boza®, Francisco J. L6pez-Domingo®, Javier P. Florido®, Pablo Arce®, Arcadi Navarro?,
Salud Borrego®, Javier Santoyo-Lépez®, Guillermo Antifiolo®, and Joauuin Dopazo®

Centro de Investigacion Principe Felipe (CIPF). Spain

Universitat Pompeu Fabra. Spain

*Genomics and Bioinformatics Platform of Andalusia (GBPA). Spain
‘Universidad de Sevilla. Spain

SUniversity of Edinburgh. United Kingdom

Recent results from large-scale genomic projects suggest that allele freqguencies, which are
highly relevant for medical purposes, differ considerably across different populations. The need
for a detailed catalog of local variability motivated the whole-exome sequencing of 267 unrelated
individuals [1], representative of the healthy Spanish population. Like in other studies, a
considerable number of rare variants were found (almost one-third of the described variants).
There were also relevant differences in allelic frequencies in polymorphic variants, including
~10,000 polymorphisms private to the Spanish population. The allelic frequencies of variants
conferring susceptibility to complex diseases (including cancer, schizophrenia, Alzheimer
disease, type 2 diabetes, and other pathologies) were overall similar to those of other
populations. However, the trend is the opposite for variants linked to Mendelian and rare
diseases (including several retinal degenerative dystrophies and cardiomyopathies) that show
marked frequency differences between populations. This observation agrees with the fact that,
while high-frequency variants and variants underlying complex diseases tend to be shared
across populations [2], low-frequency alleles tend to be private [3]. Moreover, we observed a
total of 121 variants affecting the binding sites of different drugs, suggesting an important role
for local variability in population-specific drug resistances or adverse effects. In addition, our
findings highlight the relevance of local variability to distinguish real disease associations from
population-specific polymorphisms [1]. We have made available the Spanish population variant
server that contains population frequency information for the complete list of 199,669 variant
positions we found in the 267 healthy individuals (http://csvs.babelomics.org/).

[1] Dopazo et al. Molecular Biology and Evolution In press (2016)
doi:10.1093/molbev/msw005

[2] Marigorta et al. PLoS Genetics 9(6) (2013) e1003566.
doi:10.1371/journal.pagen,1003566

[3] Casals et al. PLoS Genetics 9(8) (2013) £1003815.
doi:10.1371/journal.pgen.1003815
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BiER collaborative projects

Francisco Garcia-Garcia®, Alejandro Alemén’®, Francisco Salavert Torres®, Mercedes Medina
Garcia®, Julen Mendieta Esteban?, and Joaquin Dovazo!

*Computational Genomics, Principe Felipe Research Center. Spain
“Departamento de Informética, ETSE, Universidad de Valencia, Valencia, Spain

BIER (Bioinformatics Platform for Rare Diseases) is a transversal working group whose mission
Is to provide bioinformatics and technological support to experimental CIBERER units.

During the last years the BIER platform has maintained an intense collaborative relationship with
more than 25 CIBERER groups, mainly within the context of intramural sequencing projects,
addressing transcriptomic and genomic studies (exomes and panels of genes). BIER has
provided advice as well as technological and bioinformatics support in 70 projects of groups
belonging to different CIBERER programs: Medical Genetics, Hereditary Metabolic Medicine,
Endocrine Medicine, Pathology Neurosensorial, Neuromuscular and Mitochondrial Medicine and
Related Syndromes Hereditary Cancer. We have also worked on the development of new
methods of transcriptome analysis in the context of signaling pathways, functional meta-analysis
and functional enrichment analysis for microRNAs.

We actively participate in collaboration intra-groups receiving more than 50 researchers in our
unit and organizing the training activity "NGS course: from reads to candidate genes" which has
been held during the last 4 years with an average of 25 attendants from different groups
CIBERER per edition.

BiER has provided support and development of new versions of web tools for processing and
analysis of genomic data: Babelomics (http:/lwmm.babelomics.orgl) BiERapp
(http:llbierapp.babelomics.org/). TEAM (hitp:/team.babelomics.org/), CIBERER Spanish Variant
Server (http:/icsvs.babelomics.orgy), among others.

The results of these analysis and biocinformatics developments have contributed to the discovery
of 13 new disease genes in which 27 new mutations were identified and the identification of 36
new causal mutations in known disease genes, and also generated 56 collaborative scientific
publications in the last three years

(http:/bioinfo.cipf.es/publications) 1] 12] [3).

(1] Global Transcriptome Analysis of Primary Cerebrocortical Cells: lentification of Genes
Regulated by Triiodothyronine in Specific Cell Types. Gil-lbafiez P et al. Cereb. Cortex, 2015,
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Web tools for the analysis of genomic data and the discovery new
disease genes.

Alejandro Aleman’, Fransico Salaven-Torres®, Mercedes Medina?®, Francisco Garcia-Garcia?,
Jose Carbonell', Marta Hidalgo®, Alicia Amadoz®, Cankut Gubuk?, Asuncién Gallego?, and
Joaquin Dopazo®

*Centro de Investigacién Principe Felipe (CIPF). Spain

The continuously increasing data production capability of sequencing technologies has shifted
the bottleneck of the discovery process from the production to the data analysis phase. Our
contribution to bridge the gap between genomic data production and its biological interpretation
consists on the generation of a set of web-based tools used in different large-scale projects
(MGP, CIBERER etc). These inciude tools for gene prioritization, as BiERapp [1]
(http://bierapp.babelomics.org/), which only during the last year was used for the analysis of
more than 1000 exomes of patients of more than 70 different inherited pathologies, or TEAM 2}
(http:/fteam.babelomics.org/), designed for the efficient management of NGS targeted
sequencing data for diagnostic. The CIBERER Spanish Vvariant Server
(http://csvs.babelomics.org) is a public resource that provides information about the variability of
the Spanish. We are in our fifth version of Babelomics [3] (hitp://babelomics.org), a general
purpose platform for the analysis of Transcriptomics, Proteomics and Genomics data with
advanced functional profiling, with more than 2000 registered users and about 2000 analysis
carried out per month. and we are proud to present our new generation of precision medicine
web tools that allow exploring disease mechanisms in the context of signaling pathways,
hiPathia (http:/hipathia babelomics.org/), and the PathAct (http://pathact.babelomics.org/), an
interactive framework to study of the consequences that KOs or over-expressions. More than
40,000 analyses were carried out in our tools during 2015.

[1] Alemén et al. Nucleic acids research, (2014), p. gkud407.
[2] Aleméan et al. Nucleic acids research, (2014), vol. 42, no W1, p. W83-W87.
[3] Alonso et al. Nucleic acids research, (2015), vol. 43, no W1, p. W117-w121.
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Voluntary physical exercise can block ethanol-induced conditioned place preference in mice:
the role of transcriptional factor creb and deacetylase isozymes SIRT-1 and SIRT-2 Iin specific
brain tissues

Conté. MB, I’ Almeida, V, Camarini, R

1_51
Identification of an inhibitory alcohol binding site in GABAA RHO1
J. R. Trudell; C. M. Borghese; C. . Ruiz: U. S. Lee; M. A. Cullins; E. J. Bertaccini; R. A. Harris

162
Gut-brain axis: involvement of gastrointestinal hormones in alcohol use disorder
Vvallsf D, Engel JA, Jerthag E

1.53

GABAB receptor reguiation of glutamate release, spatial learning, and alcohol drinking in the
prefrontal cortex of adolescent and adult C57B1/8J mice

Roberto I. Melendez and Lemuel M. Melecio

1_54

Gender differences in the inflammatory cytokine and chemokine profiles induced by binge
ethanol drinking in adolescence

Montesinos J Pascual M, Marcos M, Garcia-Garcia F, Torres JL, Costa-Alba P, Laso FJ , Guerri C

1_55

SIAH1 mediates ethanol-induced apoptosis in neural crest cells by CBP/p300-mediated
acetylation of P53

Yuan FQ, Liu J, and Chen S-Y

1_56

P2X7 receptor antagonism inhiblts inflammatory response in brain induced by exposure to
combined ethanol and high-fat diet

Asatryan L, Freire D, Lazaro RG, Tsukamoto H and Davies DL

1_57
Ethanol-produced biochemical and morphological changes in the rat brain are antagonized by
thyrotropin-releasing hormone and its synthetic pentapeptide analog

Pronko PS, Satanovskaya VI, Khomich T}, Zimatkin SM, Kandyba NI, Golubovich VP, Martinovich VP,
Polikarpova VI

Clinical CNS ~ Treatment - Translation - Neuroimaging
Sunday, September 4; 12.30 - 14.15

2_41
Neurocognition and inhibitory control in polysubstance users: comparison with alcohol-only
users and changes with abstinence )

Schmidt TP, Pennington DL, Cardoos SL, Durazzo TC, Meverhoff DJ

257






S

[
ADIM

La Comunicacion:

X JORNADAS NACIONALES DE DOCUMENTACION MEDICA
GRANADA, I3 - 14 JURTO 2002

CERTIFICADO DE COMUNICACION

“Implantacién del sistema de informacién del Area quirirgica y su
integracion en la gestion basica de pacientes”

Autores:

Romero Serrano, R.C.;
Lajara F.; Garcia Garcia F.

Palau Mufioz P.; Ruiz Maifies I.; Gémez

ha sido presentada en las X Jornadas Nacionales de Documentacién
Médica celebradas en Granada los dias 13 y 14 de Junio 2002.

Alfonso Martinez Reina
Vicepresidente del Comité Cientifico
{
N

b

e

PN
-

Secretarie Téenica: Eurocongres 5.4. Avda. Constitucién, 18 Bq. 4 bajo - 18012 Granada - Telfs.: 958 20 86 50 - 958 20 93 61 - Fax: 958 209400

E.mail: enrocongres @eurocongres.es
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. Certificado de Participacién,
Certifice que:

Fernando Gdmez Pajares, Ferran Ballester Diez, Lareto Suay Liopis, Luis
Caballero Gémez, Francisco Garcia, Begofia Tortajada

ben presentado la Comunicacién titulada

Descripeidn de las principales especies de polery de las esporas
Alternaria detectadas en Valencia entre 996 y 1999

en el VII Congreso Nacional de Sanidad Ambiental, orgenizado por la Sociedad Espafiola de
Sanidad Ambiental y la Consejeria de Sanidad y Bienestar Social de Iz Junta de Castilla y Ledn,
celebrado en Salamanca del 18 al 20 de Junio del 2003

Y pare que conste firmo el presente certificado en Selamanca 2 18 de Fumio del 2003.
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D. Francisco Vargas Marcos D. Eduardo de la Pefid de Torres
Presidente del Comité Cientifico Secretaric del Comité Cientifico

Secrefariz Téenics:
TILESA OPC, S.L. — Londres, 17 — 28028 Madrid
Tel. 81 3612600 - Fax. 91 3559208 — Email: sesa@ijlesa.es - ntm://\ww.anmadambienta[.opm



En fa XX Reunién Cientifica Anual de la Sociedad Espafiola de Epidemiologia
celebrada en Céceres durante los dias 27 al 29 de octubre de 2004, se ha
presentado la siguiente comunicacién en cartel:

Titulo: -

ﬁMP&E‘E‘ACﬁ@N DE VALORES PERDIDOS EN SERIES DE VARIABLES
METEOROLOGICAS.

Autores:

Garcia Garcia, Francisco: ﬁﬁiguez Hernandez, Carmen; Ballestsr
Diez, Farram.

Y, para qre conste a los efectos oportunos, extendemos el presente en
Caceres, /s 29 de octubre de 2004,

/ N

i_- _If g.[:;/

' / Vo

Lo I

\ ! - N ‘l :'\.__ o ] -
Pedrt\i Garcia Ram\os Soledad Marguez Calderdn
Preside.r\'née det Comité Qrganizador Presidenta del Comité Cientifico
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Certificado de Participacién

Certifico que:

A Esplugues Cebrian, F Garcia Garcia, M Andreu Martin, R Fernandez Patier,
T Bomboi, P Rodriguez Fernandez

han presentado la Comunicacién titulada

NIVELES PERSONALES DE EXPOSICION A BEN CENO Y PATRON
DE TIEMPO ACTIVIDAD EN EL ESTUDIO INMA-VALENCIA

en el VIII Congreso Nacional de Sanidad Ambiental, organizado por la Sociedad Espafiola de
Sanidad Ambiental, celebrado en Toledo del 15 al 17 de Junio del 2005.

Y para que conste firmo el presente certificado en Toledo a 17 de Junio del 2005,
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Diia. Berta Hernandez Fierro D. Eduardo de la Pefia de Torres
Presidenta del Comité Cientifico Secretario del Comité Cientifico

Presidente: José Vicente Marti Bosca Vicepresidente: José M Ordéiiez, Iriarte Secretario: Ricardo Iglesias Garcfa Tesorera: Margarita Palau Miguel
Vocales: Antonio Daponte Codina - Eduardo de la Pefia de Torres - Francisco Vargas Marcos - Nicalds Olea Serrano
M= Blisa Gémez Campoy - Guadalupe Martinez Judrez - José Jesus Guillén Pérez - Rosalfa Ferndndez Patier
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Certificado de Participacién

Certifico gue:

Elena Romero Aliaga, Ana Esplugues Cebridn, Francisco Garcia Garcia,
Daniel Carrizo, Cristina Villanueva, Ferran Ballester Diez

han presentado la Comunicacién titulada

EVALUACION DE LA EXPOSICION 4 SUBPRODUCTOS BE 14"
CLORACION DEL AGUA POTABLE: ESTUDIO PILOTO INVA.
VALENCIA

en el VIII Congreso Nacional de Sanidad Ambiental, organizado por la Sociedad Espafiola de
Sanidad Ambiental, celebrado en Toledo de] 15 al 17 de Junio de] 2005,

Y para que conste firmo el presente certificado en Toledo a 17 de Junio del 2005.
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Dfia. Berta Hernandez Fierro D. Eduardo de la Pefia de Torres
Presidenta del Comité Cientifico Secretario del Comité Cientifico

Presidente: José Vicente Mart{ Bosca Vicepresidente: José Ma Ordéfez Inarte Secretaria: Ricarda Iglesias Garcia Terorara: Margaritz Palau Miguel
Vacales: Antonio Daponte Codina - Eduardo de la Pefia de Torres - Francisco Varges Marcos < Nicolds Olea Serrang
M2 Elisa Gdmez Campoy - Guadalupe Martinez Judrez - José Jestis Guillén Pérez - Rosalia Fernsnder Patier



C/ Londres, 17 - 28028 MADRID
Tel.; 913 612 600 / Fax: 913 559 208
e-mail; sesa@tilesa.es
www.sanidadambiental.com

SOCIEDAD ESPANOLA DE SANIDAD AMBIENTAL 10284/ P41

Certificado de Participacién

Certifico que:

P GARCIA GARCIA, A ESPLUGUES CEBRIAN, R FERNANDEZ PATIER,
M ANDREU MARTIN, A AGUIRRE, F BALLESTER

han presentado la Comunicacién titulada

Exposicion a NO2 durante el embarazo Y actividades en la casq

en el VIII Congreso Nacional de Sanidad Ambiental, organizado por la Sociedad Espafiola de
Sanidad Ambiental, celebrado en Toledo del 15 al 17 de Junio del 2005.

Y para que conste firmo el presente certificado en Toledo a 17 de Junio del 200s.
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Dfia. Berta Hernéndez Fierro D. Eduardo de la Pefia de Torres
Presidenta del Comité Cientifico Secretario del Comité Cientifico

Presidente: José Vicente Marti Bosca Vicepresidente: José M Ordéifiez Iriarte Secretario: Ricardo Iglesias Garcia Tesorera: Margarita Palan Miguel
Vocales: Antonio Daponté Codina - Eduardo de la Pefia de Torres - Francisco Vargas Marcos - Nicolds Olea Serrang
M- Elisa Gémez Campoy - Guadalupe Martinez Judrez - José Jesiis Guillén Pérez - Rosalia Ferndndez Patier
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CERTIFICADC DE COMUNICACION

Valencia, a 23 de junio de 2006

Este diploma certifics que la comunicacisn “Diferencias ep
mortalidad en Jas comarcas da Catalunya durante ef
periodo 1999-2004"

de los autores F, Garcia Garcia, A. Puigdefébregas Serra, A.
Freitas Ramirez, M. Torns Farréy R. Gispert Magarolas

ha sido presentada en [as I Jornadas Cientificas de las
Sociedades Espafiolas de Epidemioﬂogia y de Biometria, que se
han celebrado en Valencia los dias 22 Y 23 de junio de 2006

# -
K
&

A< Antonio Lébez Quilaz
En nombre dal Comité Organizador
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ISEE/ISEA 2006 Conference Abstracts Supplement: Session Abstracts: Abstracts

Health Impact Assessment of PM10 Air Pollution on
Postneonatal Mortality in 31 European Cities

Cambra, K*; Alonso, E¥; Medina, St; Letertre, At; Cassadou, St;
Pascal, Lt; Frank, Ft; Dequijano, E Diaz#; Valero, N+; Knudsen, L§;
Lopez-Carrasco, L]; Schuemann, M{; Atkinson, R#; Garcia, F**;
Moshammer, Htt; Toro, S+

B T L T e T T

=
Anuthor Information

*Department of Health, Basque Government, Vitoria-Gasteiz, Spain; 1InVS, Institute for
Public Health Surveillance, Saint Maurice-Cedex, France; #Public Health Agency of
Barcelona, Barcelona, Spain; §University of Copenhagen, Copenhagen, Denmark;
|Regional Ministry of Health, Madrid, Spain; {Department of Health and Science,
Hamburg, Germany;#St. George's Hospital Medical School, London, UK; **Valencia
School of Public Health Studies, Valencia, Spain; ttInstitute of Environmental Health,
University of Vienna, Vienna, Austria; and #+*Andalusian School of Public Health,
Granada, Spain

Introduction:

Health consequences of air pollution (AP) exposure are not equally spread among the
population, and some groups, like children, may be at particular risk. Here we present the
results of the health impact assessment (HIA) of suspended particles of less than 10 pm
(PM,,) on postneonatal mortality, carried out within the Environment and Health

Information System (ENHIS) programme in 31 cities of the Apheis network.

Methods:

Exposure-Response Functions for HIA were selected according to the following criterion: 1)
summary estimates from meta-analysis or original studies involving large populations; and 2)
outcomes for which the overall evidence of a causal contribution of air pollution is high. The

selected RR for 10 pg/m3 increase of PM;, were 1.048 for total and 1.216 for respiratory

postneonatal mortality (Lacasafia, 2005) and 1.12 for Postneonatal Sudden Infant Death
Syndrome (PSIDS) (Woodruff, 1997).

We used PM,, data from 2001 or 2002. Three scenarios based on the annual mean of PM,,
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il IDAD DE LAS INTERVENCIONE_S

” ffSOBRE' 'LA SALUD m-: LA POBLACION

Don / Dofa
F Garcia Garcia, A Puigdefabregas Serra, G Ribas Serra, R Gispert Magarolas

han presentado en el Xll Congreso SESPAS: “Efectividad de ias intervenciones sobre la salud de Ia poblacién”,
celebrado en Barcelona del 20 al 22 de junio de 2007, la comunicacién titulada:

INDICADORES DE MORTALIDAD INFANTIL SEGUN NACIONALIDAD DE LA MADRE. CATALUNA,

1999-2005
-7 i. r
Fole e e
" Emilia Sanchez Lucia Artazcoz
Presidenta del Comité Organizador Presidenta del Comité Cientifico

C-083



B.2. La direccion de tesis doctorales o de maestria, asi
como de tesinas.

B.2.1. Direccion de tesis doctorales:

1. Sandra Alandes Esteve.
Titulo: “Aplicacién de la gendémica para una medicina de precision en distrofias
hereditarias de la retina: el sindrome de Usher”.
Periodo de realizacion: 2017- 2019. Universitat de Valéncia.

2. Alejandro Aleman Ramos.
Titulo: “Herramientas bioinformaticas para priorizacion y diagnéstico en el contexto
de las enfermedades raras”.
Periodo de realizacién: 2018- 2020. Universitat de Valéncia.

B.2.2. Direccion de trabajos de fin de master:

1. Alicia Guillé.
Centro colaborador y nombre del master: Universidad de Valencia. Méster
Bioinformatica.
Periodo de realizacién: 2016- 2017.
Titulo del proyecto: “Metaanalisis funcional de estudios de cancer colorrectal”.
Calificacién: sobresaliente 9.

2. Ayelénl. Rojas Benedicto.
Centro colaborador y nombre del méster: Universidad de Valencia. Master
Bioinformatica.
Periodo de realizacién: 2016- 2017.
Titulo del proyecto: “Estudio de la variabilidad genética espafiola”.
Calificacién: sobresaliente 9.5.

3. Antonio M. Trassierra Fresco.
Centro colaborador y nombre del master. Universidad de Valencia. Master
Bioinformética.
Periodo de realizacién: 2016- 2017.
Titulo de! proyecto: “Evaluacién del impacto funcional en estudios de metilacion”.
Calificacion: sobresaliente 9.8.

4. Sandra Alandes.
Centro colaborador y nombre del master: Universidad Politécnica. Master en
Biotecnologia Biomédica.



10.

Periodo de realizacion: 2016- 2017.

Titulo del proyecto: “Deteccion de nuevas mutaciones en estudios familiares de
enfermedades raras mediante métodos de andlisis de interacciones
proteina-proteina”.

Calificacién: sobresaliente 9.

Ana Sanchez Monteagudo.

Centro colaborador y nombre del master: Universidad de Valencia. Master
Bioinformatica / Laboratorio de Genética y Gendomica de Enfermedades
Neuromusculares y Neurodegenerativas. CIPF (Investigadora: Carmen Espings).
Periodo de realizacién: 2015 - 2016.

Titulo del proyecto: “Andlisis de exomas para el diagnostico de neuropatias
periféricas hereditarias”.

Calificacién: sobresaliente 10.

José Francisco Catala Senent.

Centro colaborador y nombre del master: Universidad de Valencia. Master
Bioinformatica.

Periodo de realizacion: 2018-2019.

Titulo del proyecto: “Diferencias de género en enfermedades hepaticas mediante
abordajes émicos”.

Irene Pérez Diez.

Centro colaborador y nombre del master: Universidad de Valencia. Master
Bioinformatica.

Periodo de realizacion: 2018-2019.

Titulo del proyecto: “Diferencias de género en cancer de pulmén, mediante enfoques
omicos™.

Franc Casanova Ferrer.

Centro colaborador y nombre del master: Universidad de Valencia. Master
Bioinformatica.

Periodo de realizacién: 2018-2019.

Titulo del proyecto: “Diferencias de género en el efecto de alcohol en el desarrollo,
mediante abordajes émicos.”

Pablo M. Malmierca Merlo.

Centro colaborador y nombre del master: Universidad de Valencia. Master
Bioinformatica.

Periodo de realizacién: 2018-2019.

Titulo del proyecto: “Desarrollo de una herramienta web para la integracion vy
caracterizacioén funcional de estudios émicos con técnicas de metaanalisis”.

Rauil Pérez Moraga.
Centro colaborador y nombre del master: Universidad de Valencia. Master
Bioinformatica.



11.

12.

Periodo de realizacién: 2018-2019.

Titulo del proyecto: “Estudio de las alteraciones en la Conectividad Funcional
Cerebral en Esquizofrenia a partir del andlisis de imagen por Resonancia Magnética
Funcional”.

Adolfo Lépez Cerdan.

Centro colaborador y nombre del maéster: Universidad de Valencia. Master
Bioinformatica.

Periodo de realizacién: 2018-2019.

Titulo del proyecto: “Radiomics: nuevos abordajes en Biomedicina combinando
imagen biomédica e informacién émica”.

Rubén Grillo Risco.

Centro colaborador y nombre del master: Universidad de Valencia. Méster
Bioinformética.

Periodo de realizacion: 2018-2019.

Titulo del proyecto: “Caracterizacién funcional del cancer colorrectal en estudios
transcriptdmicos con datos de microRNA y mRNA”.






VNIVERSITAT I VALENCIA

JUAN BAUTISTA EJEA MARTIi, SECRETARIO DE LA ESCOLA
TECNICA SUPERIOR D'ENGINYERIA DE LA UNIVERSITAT DE
VALENCIA (ESTUDI GENERAL)

CERTIFICA:

Que D. Francisco Garcia Garcia, con DNI 52704795L, ha tutelado los siguientes Trabajos
Fin de Master, como co-director;

1. Analisis de exomas para el diagnoéstico de neuropatias. Ana Sanchez Monteagudo.
Curso 21015-2016. Master Bioinformatica

Y para que asi conste y a instancia del interesado expido el presente certificado en

Burjassot, 10 de noviembre de 2016.







JUAN BAUTISTA EJEA MARTI, SECRETARIO DE LA ESCOLA
TECNICA SUPERIOR D'ENGINYERIA DE LA UNIVERSITAT DE
VALENCIA (ESTUDI GENERAL)

CERTIFICA:

Que D. Francisco Garcia Garcia, con DNI 52704795L, ha tutelado los siguientes Trabajos
Fin de Master, como co-director;

1. "Metaanalisis funcional de estudios de cancer colorrectal". Alicia Guilld6 Recuerda.
Curso 2016-2017. Calificacion: Sobresaliente 9. Master en Bioinformatica.

2. "Caracterizaciéon funcional de estudios de metilacién en cancer de mama". Antonio
Trasierras Fresco. Curso 2016-2017. Calificacion: Sobresaliente 9,8. Master en
Bioinformatica.

3. "Integracién de datos transcriptomicos y metabolémicos en estudios oncoldgicos”.
Ayelén |. Rojas Benedicto. Curso 2016-2017. Calificacién: Sobresaliente 9,5. Master en
Bioinformatica.

Y para que asi conste y a instancia del interesado expido el presente certificado en

Burjassot, 16 de enero de 2018.



JUAN BAUTISTA EJEA MARTI, SECRETARIO DE LA ESCOLA
TECNICA SUPERIOR D'ENGINYERIA DE LA UNIVERSITAT DE
VALENCIA (ESTUDI GENERAL)

CERTIFICA:

Que D. Francisco Garcia Garcia, con DNI 52704795L, ha realizado las siguientes
conferencias:

Curso 2017-18

"Introduccién a la programacion orientada a objetos en entornos estadisticos". 17
de octubre 2017.

« ‘“Principales objetos en lenguajes de programacion estadistica”. 24 de octubre de
2017.

« “Gestion de datos en Bioinforméatica y Genémica”. 7 de noviembre de 2017.
e "Estructuras de programacién en entornos estadisticos". 21 de noviembre de 2017.

e “Recursos bioinformaticos en el andlisis estadistico descriptivo de los datos”. 28 de
noviembre de 2017.

e “Recursos bioinformaticos en el analisis estadistico inferencial de los datos”. 12 de
diciembre de 2017.

« "Métodos de clasificacién en programacion estadistica”. 9 de diciembre de 2017.

Curso 2016-2017

o “Recursos bioinformaticos en el analisis estadistico descriptivo de los datos”. 22 de
noviembre de 2016.

e “Recursos bioinformaticos en el andlisis estadistico inferencial de los datos”. 20 de

diciembre de 2016.

» ‘“Principales elementos de programacion en software estad(sticos”. 10 de enero de
2017

« ‘“Representacion grafica de resultados procedentes de analisis de datos 6micos”.
18 de mayo de 2017.

Y para que asi conste y a instancia del interesado expido el presente certificado en

Burjassot, 16 de enero de 2018. 3 §
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ISMAEL MINGARRO MUNOZ, SECRETARIO DE LA ESCUELA DE DOCTORADO
DE LA UNIVERSITAT DE VALENCIA

CERTIFICA QUE:

D. FRANCISCO GARCIA GARCIA con DNI 52704795L

Dirige en esta Universidad el proyecto de tesis doctoral titulado “Herramientas bioinformaticas para
priorizacién y diagnéstico en el contexto de las enfermedades raras” del doctorando D. Alejandro
Alemén Ramos, dentro del programa de doctorado regulado por el RD 99/2011 “Tecnologfas de la
Informacién, Comunicacién y Computacién”.

Y para que conste y tenga los efectos previstos en la legislacién vigente, a peticién de la persona
interesada, expido este certificado, en Valencia a 01 de junio de 2018.

Secretario-

Ismael Mingarro






ISMAEL MINGARRO MUNOZ, SECRETARIO DE LA ESCUELA DE DOCTORADO
DE LA UNIVERSITAT DE VALENCIA

CERTIFICA QUE:

D. FRANCISCO GARCIA GARCIA con DNI 527047951

Codirige junto al doctor D. Jose Maria Millan Salvador y la doctora D? Gema Garcia Garcia en esta
Universidad el proyecto de tesis doctoral titulado “Aplicacién de la genémica para una medicina de
precisién en distrofias hereditarias de la retina: Sindrome de Usher” de la doctoranda Diia. Sandra
Alandes Esteve, dentro del programa de doctorado regulado por el RD 99/2011 “Biomedicina y
Biotecnologia™.

Y para que conste y tenga los efectos previstos en la legislacion vigente, a peticién de la persona
interesada, expido este certificado, en Valencia a 17 de diciembre de 2018.

Secretario

Ismael Mingarro






A quien pueda interesar:

Dr. JOAQUIN DOPAZO, JEFE DE GRUPO DE GENOMICA COMPUTACIONAL EN EL CENTRO
DE INVESTIGACION PRINCIPE PELIPE (CIPF)

CERTIFICA:

Que FRANCISCO GARCIA GARCIA, investigador del Departamento de Genémica
Computacional del Centro de Investigacion Principe Felipe, ha desarrollado una linea de
investigacién en metodologia de analisis de datos oémicos y su integracién, basado en
técnicas de metaanalisis a nivel de funcién, siendo el responsable cientifico del
grupo formado por seis estudiantes cuyo trabajo de finalizaciéon de méster, integraron
cada uno de los elementos que conforman este nuevo desarrollo metodoldgico.

A continuacién se detallan las tesis de maestria dirigidas por Francisco Garcia

Garcia:

1. Alicia Guill6. Centro colaborador y nombre del méster: Universidad de Valencia.
Master Bioinformética. Periodo de realizacién: 2016- 2017. Titulo del proyecto:
“Metaanalisis funcional de estudios de cancer colorrectal”.

2. Victor Domenech. Centro colaborador y nombre del mdéster: Universidad de
Valencia. Méaster Bioinformatica. Periodo de realizacién: 2016- 2017. Titulo del
proyecto: “Integracion de datos de expresion génica y microRNA”",

3. Ayelén |. Rojas Benedicto. Centro colaboradory nombre del master: Universidad
de Valencia. Master Bioinforméatica. Periodo de realizaciéon: 2016- 2017. Titulo del
proyecto: “Estudio de la variabilidad genética espafola”.

4. Antonio M. Trassierra Fresco. Centro colaborador y nombre del master:
Universidad de Valencia. Master Bioinforméatica. Periodo de realizacién: 2016-
2017. Titulo del proyecto: “Evaluacién del impacto funcional en estudios de
metilacién”.



5. Sandra Alandes. Centro colaborador y nombre del master: Universidad
Politécnica. Méaster en Biotecnologia Biomédica. Periodo de realizacién: 2016-
2017. Titulo del proyecto: “Deteccién de nuevas mutaciones en estudios
familiares de enfermedades raras mediante métodos de anjlisis de interacciones
proteina-proteina”.

6. Ana Sanchez Monteagudo. Centro colaborador y nombre del master: Universidad
de Valencia. Master Bioinformatica / Laboratorio de Genética y Gendmica de
Enfermedades Neuromusculares y Neurodegenerativas. CIPF (Investigadora:
Carmen Espinds).  Periodo de realizacién: 2015 - 2016. Titulo del proyecto:
“Anadlisis de exomas para el diagnéstico de neuropatias periféricas hereditarias”.

Y para que conste a los efectos oportunos, firmo este documento en Valencia a
31 de Octubre de 2016.

Fdo.: Dr. Joaquin Dopazo



B.3. La tutoria de becarios del Programa de Formacion de
Personal Investigador o de otros programas de formacién
similares

El desarrollo supervisado de las préacticas profesionales de estudiantes y la realizacion de
trabajos de fin de master o grado universitario constituyen para nuestro departamento, una
importante y necesaria interaccion entre las personas que estan formandose y la realidad
laboral.

Supervision de practicas de estudiantes:

Méaster:

e Alicia Guill6. Master de Bioinformatica, UV.
Victor Domenech. Master de Bioinformatica, UV.
Julen Mendieta. Master de Bioinformatica, UV.
Ivan Ansari. Master de Bioinformatica, UV.
Almudena Devesa. Master de Bioinformatica, UV.
Sandra Alandes Esteve. Master en Biotecnologia Biomédica, UPV.
Ayelén |. Rojas Benedicto. Master de Bioinformatica, UV.
José Fco. Catala Senent. Master de Bioinformatica, UV.
Irene Pérez Diez. Master de Bioinforméatica, UV.
Franc Casanova Ferrer. Master de Bioinformatica, UV.
Pablo M. Malmierca Merlo. Master de Bioinformatica, UV.
Rubén Grillo Risco. Master de Bioinformatica, UV.
Raul Pérez Moraga. Master de Bioinformatica, UV.
Adolfo Lopez Cerdan . Master de Bioinforméatica, UV.

Grado / otros:
e Carolina Monzé. Grado Biologia. UV.
Jessica Aguilera Ramos. Grado Biologia. Universidad de Granada.
Paula Navarrete. Grado de Biotecnologia, UPV.
Nicolas Huici. Vienna International School Strasse der Menschenrechte 1. A-1220
Vienna, Austria.






A quien pueda interesar:

Dr. JOAQUIN DOPAZO, JEFE DE GRUPO DE GENOMICA COMPUTACIONAL EN EL CENTRO
DE INVESTIGACION PRINCIPE PELIPE (CIPF)

CERTIFICA:

Que  FRANCISCO GARCIA GARCIA, investigador del Departamento de Genémica
Computacional del Centro de Investigacién Principe Felipe, ha tutorizado las practicas
profesionales de estudiantes de maéster y grado universitario en el marco de los
convenios establecidos con diversas instituciones universitarias y el Centro de
Investigacién Principe Felipe.

La supervision se realizé durante los afios 2015 y 2016 para los siguientes estudiantes:

Alicia Guillé. Méster de Bioinformatica, Universitat de Valéncia.
Victor Domenech. Master de Bioinformatica, Universitat de Valéncia.

. Julen Mendieta. Master de Bioinformatica, Universitat de Valencia.
Ivan Ansari. Master de Bioinformatica, Universitat de Valéncia.

1

2

3

4

5. Carolina Monz4. Grado de Biologia, Universitat de Valéncia.

6. Almudena Devesa. Master de Bioinformatica, Universitat de Valéncia.

7. Ayelén |. Rojas Benedicto. Master de Bioinformética, Universitat de Valéncia.

8. Sandra Alandes. Master en Biotecnologia Biomédica. Universitat Politécnica de

Valéncia.

Y para que conste a los efectos oportunos, firmo este documento en Valencia a
31 de Octubre de 2016.

Fdo.: Dr. Joaquin Dopazo






2 UNIVERSITAT ®m SERVICIO
) POLITECNICA INTEGRADO

DE VALENCIA sy DE EMPLEO

EL SERVICIO INTEGRADO DE EMPLEO
DE LA UNIVERSITAT POLITECNICA DE VALENCIA

HACE CONSTAR

Que D./Dita. Garcia Garcia, Francisco ha actuado como TUTOR en EMPRESA de las

préacticas realizadas por estudiantes en Empresas e Instituciones segtin Convenio de

Cooperacién Educativa, contribuyendo a la formacién integral del alumnado de esta
Universidad.

EMPRESA/INSTITUCION: CENTRO DE INVESTIGACION PRINCIPE FELIPE

TITULACION: Master en Biotecnologia Biomédica (E.T.S.L.A.M.N.)

Estudiante Codigo Fechalnicio  Fecha Fin Horas
ALANDES ESTEVE, SANDRA RR38770-1 21/11/2016  23/12/2016 150
ALANDES ESTEVE, SANDRA ) ﬂ?39420-1 09/01/2017 30/06/2017 900
TOTAL DE PRACTICAS TUTELADAS: 2 TOTAL HORAS TUTELADAS  1.050

Y para que conste y a los efectos oportunos, firmo la presente en Valencia, a 16/01/2017

Firmado: Ester Sanchig }Sanchis
Responsable de Practicas en Empresas

PRACTICAS EN EMPRESAS + SERVICIO INTEGRADO DE EMPLEQ » UNIVERSITAT POLITECNICA DE VALENCIA
Edificio Nexus (6G) - Camino de Vera s/n 46022 Valencia « Tel.: 963877887 - Fax: 963877889 « Correo: upe@sie.upv.es + hitp:/iwww.sie.upv.es






UNIVERSIDAD
DEGRANADA

D. JOSE ANTONIO HERRERA CERVERA, PROFESOR TITULAR DEL
DEPARTAMENTO DE FISIOLOGIA VEGETAL Y SECRETARIO DE LA
FACULTAD DE CIENCIAS DE LA UNIVERSIDAD DE GRANADA,

CERTIFICO:

Que, segiin consta en la documentacién que obra en este Decanato, D. FRANCISCO
GARCIA GARCIA, con D.N.I. 52704795, Investigador responsable de la Unidad de
Bioinformitica y Bioestadistica del Centro de Investigacion Principe Felipe (Valencia), durante
el curso académico 2017/2018 ha colaborado con la Universidad de Granada realizando
labores de tutorizacién durante las pricticas tealizadas por D" Jessica Aguileta Ramos,
estudiante del Grado en Biologia de la Universidad de Granada, en el Centro de Investigacion
Pringpe Felipe (Valencia), en el petiodo de tiempo comptendido entre el 30 de julio y el 7

de septiembre de 2018, con una duracién total de 150 horas

Y para que conste donde convenga, a peticién del interesado, firmo el presente

certificado a dieciséis de octubte de dos mil dieciocho.

Facultad de Ciencias | Avda. Fuentenueva, s/n - 18071 (Granada) | Tlino. +34 958 24 33 79 | decacien@ugr.cs | https://fciencias.ugr.es/

Firmado por: JOSE ANTONIO HERRERA CERVERA Secretario/a de Centro

Sello de tiempo: 16/10/2018 09:24:41 Pégina: 1/1

3enSL/ mbA

'ah6B9xmZte/HBOpHSCKCJ3N

La integridad de este documento se puede verificar en la direcci6n hitps://sede.ugr.es/verifirma/pfinicio.jsp introduciendo el codigo
de verificacién que aparece debajo del cddigo de barras.







JUAN BAUTISTA EJEA MARTI, SECRETARIO DE LA ESCOLA
TECNICA SUPERIOR D'ENGINYERIA DE LA UNIVERSITAT DE
VALENCIA (ESTUDI GENERAL)

CERTIFICA:

Que D. Francisco Garcia Garcia, con DNI 52704795L, ha realizado las siguientes
conferencias:

Curso 2017-18

e "Introduccion a la programacion orientada a objetos en entornos estadisticos". 17
de octubre 2017.

« ‘“Principales objetos en lenguajes de programacion estadistica”. 24 de octubre de
2017.

¢ “Gestion de datos en Bioinformatica y Gendmica”. 7 de noviembre de 2017.
e "Estructuras de programacién en entornos estadisticos". 21 de noviembre de 2017.

o “Recursos bioinformaticos en el analisis estadistico descriptivo de los datos”. 28 de
noviembre de 2017.

¢ “Recursos bioinformaticos en el analisis estadistico inferencial de los datos”. 12 de
diciembre de 2017.

¢ "Métodos de clasificacién en programacion estadistica". 9 de diciembre de 2017.

Curso 2016-2017

“Recursos bioinformaticos en el analisis estadistico descriptivo de los datos”. 22 de
noviembre de 2016.

e “Recursos bioinformaticos en el analisis estadistico inferencial de los datos”. 20 de

diciembre de 2016.

e “Principales elementos de programacion en software estadisticos”. 10 de enero de
2017

o “Representacion grafica de resultados procedentes de andlisis de datos 6micos”.
18 de mayo de 2017.

Y para que asi conste y a instancia del interesado expido el presente certificado en

Burjassot, 16 de enero de 2018.



JUAN BAUTISTA EJEA MARTI, SECRETARIO DE LA ESCOLA
TECNICA SUPERIOR D'ENGINYERIA DE LA UNIVERSITAT DE
VALENCIA (ESTUDI GENERAL)

CERTIFICA:

Que D. Francisco Garcia Garcia, con DNI 52704795L, ha tutelado los siguientes Trabajos
Fin de Master, como co-director;

1. "Metaanalisis funcional de estudios de cancer colorrectal". Alicia Guill6 Recuerda.
Curso 2016-2017. Calificacién: Sobresaliente 9. Méaster en Bioinformatica.

2. "Caracterizacién funcional de estudios de metilacién en cancer de mama". Antonio
Trasierras Fresco. Curso 2016-2017. Calificacion: Sobresaliente 9,8. Master en
Bioinformatica.

3. "Integracién de datos transcriptdmicos y metabolémicos en estudios oncoldgicos".
Ayelén |. Rojas Benedicto. Curso 2016-2017. Calificacion: Sobresaliente 9,5. Master en
Bioinformatica.

Y para que asi conste y a instancia del interesado expido el presente certificado en

Burjassot, 16 de enero de 2018.




VNIVERSITAT
® VALENCIA

Ref. n°® 81.5650

Certificat de la Practica Tutelada
Certificado de la Préactica Tutelada

El rector de la Universitat de Valencia i el
president de la Fundacié Universitat-Empresa de
Valéncia (Consell Social de la Universitat de
Valéncia. Estudi General de Valéncia) de la
Comunitat Valenciana, mitjia propi de la
Universitat de Valéncia,

CERTIFIQUEN

Que tal com consta en les nostres bases de
dades, i segons I'Acord de Practiques subscrit,

Francisco Garcia Garcia, amb D.N.l. 52704795L,

Investigador de Fundacion de la C.V. Centro de

Investigacién Principe Felipe, ha tutelat durant el

curs academic 2016/2017 aquesta practica
formativa:

Acord / Acuerdo: 91.360
Modalitat / Modalidad: Practica curricular

ve

| FUNDACIO
l UNIVERSITAT EMPRESA
VNIVERBTAT 1 VALENCIA

El rector de la Universitat de Valéncia y el
presidente de la Fundacidn
Universidad-Empresa de Valencia (Consejo
Social de la Universitat de Valéncia. Estudio
General de Valencia) de la Comunidad
Valenciana, medio propio de la Universitat de
Valéncia,

CERTIFICAN

Que seguin consta en nuestras bases de datos,
y en virtud del Acuerdo de Practicas suscrito,
Francisco Garcia Garcia, con D.N.I.
52704795L, Investigador de Fundacién de la
C.V. Centro de Investigacién Principe Felipe,
ha tutelado durante el curso académico
2016/2017 la siguiente préactica formativa:

Estudiant / Titulacio / Dep. Practica / Data d'inici/ | Data Fin/ | Hores /
Estudiante Titulacion Dpto. Préactica Fecha Inicio | Fecha Fin | Horas
Antonio Manuel Trasierras Master Universitari en Gendmica Computacional 10-oct-2016 31-ago-2017 | 900,00
Fresco Bioinformatica

| perqué aixi conste als efectes oportuns signen

aquest certificat a Valéncia, a 06 de setembre de

2017

£ .-'-..U-\(

Esteban Jésus Morcillo Sdnchez
Rector

Y para que conste a los efectos oportunos
firman el presente certificado en Valencia, a 06
de septiembre de 2017

Juan Manuel Pérez Mira
President




VNIVERSITAT
® VALENCIA

Ref. n® 70.778

Certificat de la Practica Tutelada
Certificado de la Prdctica Tutelada

El rector de la Universitat de Valéncia i el
president de la Fundacié Universitat-Empresa de
la Universitat de Valéncia,

CERTIFIQUEN

Que tal com consta en les nostres bases de
dades, i segons I'Acord de Practiques subscrit,
Francisco Garcia Garcia, amb D.N.I. 52704795L,
Bioestadistico de Fundacién de la C.V. Centro de
Investigacion Principe Felipe, ha tutelat durant el
curs académic 2015/2016 aquesta practica
formativa:

Acord / Acuerdo: 86.892
Modalitat / Modalidad: Practica extracurricular

v®

FUNDACIG
UNIVERSITAT EMPRESA
VRIVERTAY B VALMNCIA.

El rector de la Universitat de Valéncia y el
presidente de la Fundacié Universitat-Empresa
de la Universitat de Valéncia,

CERTIFICAN

Que seglin consta en nuestras bases de datos,
y en virtud del Acuerdo de Practicas suscrito,
Francisco Garcia Garcia, con D.N.I.
52704795L, Bioestadistico de Fundacién de la
C.V. Centro de Investigacién Principe Felipe,
ha tutelado durante el curso académico
2015/2016 la siguiente préactica formativa:

Estudiant / Titulacio / Dep. Practica / Data d'Inici/| Data Fin/ | Hores /
Estudiante Titulacion Dpto. Préctica Fecha Inicio | Fecha Fin | Horas
Ayelen Rojas Benedicto Master Universitari en Genodmica Computacional 12-jul-2016 30-sep-2016 | 400,00
Bioinformatica

| perqué aixi conste als efectes oportuns signen
aquest certificat a Valéncia, a 05 de setembre de

£ g™

Esteban Jegsis Morcillo Sdnchez
Rector

| ag ™Y

Y para que conste a los efectos oportunos
firman el presente certificado en Valencia, a 05
de septiembre de 2016

Alfonso Maldonado Rubio
President



VNIVERSITAT
® VALENCIA

Ref. n° 82.104

Certificat de la Practica Tutelada
Certificado de la Prdctica Tutelada

El rector de la Universitat de Valéncia i el
president de la Fundacicé Universitat-Empresa de
Valéncia (Consell Social de la Universitat de
Valéncia. Estudi General de Valéncia) de la
Comunitat Valenciana, mitja propi de la
Universitat de Valéncia,

CERTIFIQUEN

Que tal com consta en les nostres bases de
dades, i segons !I'Acord de Practiques subscrit,
Francisco Garcia Garcia, amb D.N.l. 52704795L,
Investigador de Fundacion de la C.V. Centro de
Investigacion Principe Felipe, ha tutelat durant el
curs académic 2016/2017 aquesta practica
formativa:

Acord / Acuerdo: 92.309
Modalitat / Modalidad: Practica extracurricular

l.-@

gi UNIVERSWAT EMPRESA

El rector de la Universitat de Valéncia y el
presidente de la Fundacién
Universidad-Empresa de Valencia (Consejo
Social de la Universitat de Valéncia. Estudio
General de Valencia) de la Comunidad
Valenciana, medio propio de la Universitat de
Valéncia,

CERTIFICAN

Que seglin consta en nuestras bases de datos,
y en virtud del Acuerdo de Practicas suscrito,
Francisco Garcfa Garcia, con D.N.I.
52704795L, Investigador de Fundacién de la
C.V. Centro de Investigacién Principe Felipe,
ha tutelado durante el curso académico
2016/2017 la siguiente practica formativa:

Estudiant / Titulacié / Dep. Practica / Data d'Inici/ | Data Fin/ | Hores /
Estudiante Titulacion Dpto. Préactica Fecha Inicio | Fecha Fin | Horas
Ayelen Rojas Benedicto Master Universitari en Genémica Computaciona! 17-0ct-2016 30-sep-2017 | 900,00
Bioinformatica

!/ perqué aixi conste als efectes oportuns signen
aquest certificat a VValéncia, a 16 d "octubre de

¢ .-«-..U-\(

Esteban Jésls Morcillo Sanchez
Rector

Y para que conste a los efectos oportunos
firman el presente certificado en Valencia, a 16
de octubre de 2017

Juan Manuel Pérez Mira
President



VNIVERSITAT
® VALENCIA

Ref. n® 92.204

Certificat de la Practica Tutelada
Certificado de la Préctica Tutelada

La rectora de la Universitat de Valéncia i el
president de la Fundacié Universitat-Empresa de

Valéncia (Consell Social de la Universitat de
Valéncia. Estudi General de Valéncia) de la
Comunitat Valenciana, mitja propi de la
Universitat de Valéncia,

CERTIFIQUEN

Que tal com consta en les nostres bases de
dades, i segons I'Acord de Practiques subscrit,
Francisco Garcia Garcia, amb D.N.|. 52704795L,
Responsable de la Unidad de Bioinformética y
Bioestadistica de Fundacién de la C.V. Centro de
Investigacion Principe Felipe, ha tutelat durant el
curs académic 2017/2018 aquesta practica
formativa:

Acord / Acuerdo: 109.420
Modalitat / Modalidad: Practica extracurricular

P
oWy

ve

E] FUNDACIS
IINIVERSITAT EMPRESA
VNIVERETAT B VALINCTA

La rectora de la Universitat de Valéncia y el
presidente de la Fundacion
Universidad-Empresa de Valencia (Consejo
Social de la Universitat de Valéncia. Estudio
General de Valencia) de la Comunidad
Valenciana, medio propio de la Universitat de
Valéncia,

CERTIFICAN

Que segun consta en nuestras bases de datos,
y en virtud del Acuerdo de Précticas suscrito,
Francisco Garcia Garcia, con D.N.I.
52704795L, Responsable de la Unidad de
Bioinformatica y Bioestadistica de Fundacidn
de la C.V. Centro de Investigacion Pringipe
Felipe, ha tutelado durante el curso académico
2017/2018 la siguiente practica formativa:

Estudiant / Titulacio / Dep. Practica / Data d'Inici /| Data Fin/ | Hores/
Estudiante Titulacién Dpto. Practica Fecha Inicio | Fecha Fin | Horas
Raul Pérez Moraga Master Universitari en Unidad de bioinformatica y 2-ul-2018 30-sep-2018 | 175,00
Bioinformatica bioestadistica, y Unidad Mixta
CIPF-FISABIO de Imagen
Biomédica

| perqué aixi conste als efectes oportuns signen
aquest certificat a Valéncia, a 17 de setembre de
2018

Marfa Vicenta Mestre Escriva

Y para que conste a los efectos oportunos
firman el presente certificado en Valencia, a 17
de septiembre de 2018

Juan Manuel Pérez Mira



VNIVERSITAT
® VALENCIA

Ref. n°® 92.263

Certificat de la Practica Tutelada
Certificado de la Préctica Tutelada

La rectora de la Universitat de Valéncia i el
president de la Fundacié Universitat-Empresa de
Valéncia (Consell Social de la Universitat de
Valéncia. Estudi General de Valéncia) de la
Comunitat Valenciana, mitja propi de la
Universitat de Valéncia,

CERTIFIQUEN

Que tal com consta en les nostres bases de
dades, i segons I'Acord de Practiques subscrit,
Francisco Garcia Garcia, amb D.N.l. 52704795L,
Responsable de Ia Unidad de Bioinformética y
Bioestadistica de Fundacién de la C.V. Centro de
Investigacién Principe Felipe, ha tutelat durant el
curs académic 2017/2018 aquesta practica
formativa:

Acord / Acuerdo: 108.815
Modalitat / Modalidad: Practica extracurricular

- "
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1 FUNDACIG
] UNIVERSITAT EMPRESA
VNIVERITAT B YALENCIA.

La rectora de la Universitat de Valéncia y el
presidente de la Fundacién
Universidad-Empresa de Valencia (Consejo
Social de la Universitat de Valéncia. Estudio
General de Valencia) de la Comunidad
Valenciana, medio propio de la Universitat de
Valéncia,

CERTIFICAN

Que segun consta en nuestras bases de datos,
y en virtud del Acuerdo de Précticas suscrito,
Francisco Garcia Garcia, con D.N.I.
52704795L, Responsable de la Unidad de
Bioinformatica y Bioestadistica de Fundacién
de la C.V. Centro de Investigacién Principe
Felipe, ha tutelado durante el curso académico
2017/2018 la siguiente practica formativa:

Estudiant / Titulacié / Dep. Practica/ Data d'Inici /| Data Fin/ | Hores/
Estudiante Titulacién Dpto. Practica Fecha Inicio | Fecha Fin | Horas
Irene Pérez Diez Master Universitari en Unidad de Bioinformética y 11-abr-2018 30-sep-2018 | 200,00
Bioinformatica Bioestadistica.

| perqué aixi conste als efectes oportuns signen
aquest certificat a Valéncia, a 17 de setembre de
2018

'fZengmb

Maria Vicenta Mestre Escriva
Rectora

Y para que conste a los efectos oportunos
firman el presente certificado en Valencia, a 17
de septiembre de 2018

Juan Manuel Pérez Mira
President



VNIVERSITAT
® VALENCIA

Ref. n° 68.619

Certificat de la Practica Tutelada
Certificado de la Prdctica Tutelada

El rector de la Universitat de Valéncia i el
president de la Fundacié Universitat-Empresa de
la Universitat de Valéncia,

CERTIFIQUEN

Que tal com consta en les nostres bases de
dades, i segons I'Acord de Practiques subscrit,
Francisco Garcia Garcia, amb D.N.I. 52704795L,
Bioestadistico de Fundacién de la C.V. Centro de
Investigacion Principe Felipe, ha tutelat durant el
curs académic 2015/2016 aquesta practica
formativa:

Acord / Acuerdo: 81.814
Modalitat / Modalidad: Practica extracurricular

ve

FUNDACIG
g] UNIVERSITAT EMPRESA
VRIVERATAT B VKLENCIA

El rector de la Universitat de Valéncia y el
presidente de la Fundacié Universitat-Empresa
de la Universitat de Valéncia,

CERTIFICAN

Que seguin consta en nuestras bases de datos,
y en virtud del Acuerdo de Précticas suscrito,
Francisco Garcia Garcia, con D.N.I.
52704795L, Bioestadistico de Fundaci6n de la
C.V. Centro de Investigacién Principe Felipe,
ha tutelado durante el curso académico
2015/2016 la siguiente practica formativa:

Estudiant / Titulacié / Dep. Practica / Daia d'Inici /| Data Fin/ | Hores /
Estudiante Titulacion Dpto. Préctica Fecha Inicio | Fecha Fin | Horas
Carolina Monzé Catalufia Grau en Biologia Gendmica Computacional 7-ene-2016 15-jul-2016 800,00

| perqué aixi conste als efectes oportuns signen
aquest certificat a Valéncia, a 20 de juliol de

£ e

Esteban Jgsus Morcillo Sanchez
Rector

| pa ™Y

Y para que conste a los efectos oportunos
firman el presente certificado en Valencia, a 20
de julio de 2016

Alfonso Maldonado Rubio
President



VNIVERSITAT
® VALENCIA

Ref. n°® 68.634

Certificat de la Practica Tutelada
Certificado de la Préctica Tutelada

El rector de la Universitat de Valéncia i el
president de la Fundacié Universitat-Empresa de
la Universitat de Valéncia,

CERTIFIQUEN

Que tal com consta en les nostres bases de
dades, i segons I'Acord de Practiques subscrit,
Francisco Garcia Garcia, amb D.N.I. 52704795L,
Bioestadistico de Fundacién de la C.V. Centro de
Investigacion Principe Felipe, ha tutelat durant el
curs académic 2015/2016 aquesta practica
formativa:

Acord / Acuerdo: 85.024
Modalitat / Modalidad: Practica extracurricular

l.'@

E] UNNEBSITAT EMPRESA
VHIVERITAY B VALENCTA

El rector de la Universitat de Valéncia vy el
presidente de la Fundacié Universitat-Empresa
de la Universitat de Valéncia,

CERTIFICAN

Que segun consta en nuestras bases de datos,
y en virtud del Acuerdo de Practicas suscrito,
Francisco Garcia Garcia, con D.N.I.
52704795L, Bioestadistico de Fundacién de la
C.V. Centro de Investigacion Principe Felipe,
ha tutelado durante el curso académico
2015/2016 la siguiente practica formativa:

Estudiant / Titulacio / Dep. Practica / Data d'Inici /| Data Fin/ | Hores/
Estudiante Titulacion Dpto. Practica Fecha Inicio | Fecha Fin | Horas
Julen Mendieta Esteban Master Universitari en Gendmica Computacional 20-ene-2016 10-jul-2016 330,00
Bioinformatica

| perqué aixi conste als efectes oportuns signen
aquest certificat a Valéncia, a 20 de juliol de

C .F-:.U\(

Esteban Jgdsus Morcillo Sanchez
Rector

Y para que conste a los efectos oportunos
firman el presente certificado en Valencia, a 20
de julio de 2016

Alfonso Maldonado Rubio
President



VNIVERSITAT
B VALENCIA

Ref. n° 78.649

Certificat de la Practica Tutelada
Certificado de la Préctica Tutelada

El rector de la Universitat de Valéncia i el
president de la Fundacié Universitat-Empresa de
la Universitat de Valéncia,

CERTIFIQUEN

Que tal com consta en les nostres bases de
dades, i segons I'Acord de Practiques subscrit,

Francisco Garcia Garcia, amb D.N.I. 52704795L,

Investigador de Fundaciéon de la C.V. Centro de

Investigacion Principe Felipe, ha tutelat durant el

curs academic 2016/2017 aquesta practica
formativa:

Acord / Acuerdo: 96.835
Modalitat / Modalidad: Practica extracurricular

@ !FU

ve

NDACIG
UNIVERSITAT EMPRESA
VEIVERATAY 5 VALINCIA

El rector de Ia Universitat de Valéncia y el
presidente de la Fundacié Universitat-Empresa
de la Universitat de Valéncia,

CERTIFICAN

Que seguln consta en nuestras bases de datos,
y en virtud del Acuerdo de Practicas suscrito,
Francisco Garcia Garcia, con D.N.I.
52704795L, Investigador de Fundacién de la
C.V. Centro de Investigacién Principe Felipe,
ha tutelado durante el curso académico
2016/2017 la siguiente practica formativa:

Estudiant / Titulacié / Dep. Practica / Data d'Inici /| Data Fin/ | Hores/
Estudiante Titulacion Dpto. Practica Fecha Inicio | Fecha Fin | Horas
Jorge Martin Arana Master Universitari en Genomica Computacional 21-mar-2017 2-un-2017 225,00
Bioinformatica

I perqué aixi conste als efectes oportuns signen
aquest certificat a Valéncia, a 16 de juny de

€ WU\-\(

Esteban Jdgsts Morcillo Sanchez
Rector

Y para que conste a los efectos oportunos
firman el presente certificado en Valencia, a 16
de junio de 2017

Alfonso Maldonado Rubio
President




VNIVERSITAT
B VALENCIA

Ref. n°® 92.251

Certificat de la Practica Tutelada
Certificado de la Préactica Tutelada

La rectora de la Universitat de Valéncia i el
president de la Fundacio Universitat-Empresa de
Valéncia (Consell Social de la Universitat de
Valéncia. Estudi General de Valéncia) de la
Comunitat Valenciana, mitja propi de la
Universitat de Valéncia,

CERTIFIQUEN

Que tal com consta en les nostres bases de
dades, i segons ['Acord de Practiques subscrit,
Francisco Garcia Garcia, amb D.N.l. 52704795L,
Responsable de la Unidad de Bioinformatica y
Bioestadistica de Fundacién de la C.V. Centro de
Investigacion Principe Felipe, ha tutelat durant el
curs academic 2017/2018 aquesta practica
formativa:

Acord / Acuerdo: 109.419
Modalitat / Modalidad: Practica extracurricular

ve

E] FUNDACIG
UNIVERSITAT EMPRESA
VNIVERITAT I VALENCIN

La rectora de la Universitat de Valéncia y el
presidente de la Fundacién
Universidad-Empresa de Valencia {Consejo
Social de la Universitat de Valéncia. Estudio
General de Valencia) de la Comunidad
Valenciana, medio propio de la Universitat de
Valéncia,

CERTIFICAN

Que seglin consta en nuestras bases de datos,
y en virtud del Acuerdo de Practicas suscrito,
Francisco Garcia Garcia, con D.N.I.
52704795L, Responsable de la Unidad de
Bioinformética y Bioestadistica de Fundaci6n
de la C.V. Centro de Investigacién Principe
Felipe, ha tutelado durante el curso académico
2017/2018 [a siguiente practica formativa:

Estudiant / Titulacio / Dep. Practica / Data d'Inici/| Data Fin/ | Hores /
Estudiante Titulacion Dpto. Practica Fecha Inicio | Fecha Fin Horas
Pablo Malmierca Merlo Master Universitari en Unidad de bioinformatica y 26-abr-2018 30-sep-2018 | 225,00
Bioinformatica bioestadistica

! perqué aixi conste als efectes oportuns signen
aquest certificat a Valéncia, a 17 de setembre de
2018

Maria Vicenta Mestre Escriva
Rectora

Y para que conste a los efectos oportunos
firman el presente certificado en Valencia, a 17
de septiembre de 2018

Juan Manue! Pérez Mira
President



VNIVERSITAT
® VALENCIA

Ref. n® 92.222

Certificat de la Practica Tutelada
Certificado de la Préactica Tutelada

La rectora de la Universitat de Valencia i el
president de la Fundacié Universitat-Empresa de
Valéncia (Consell Social de la Universitat de
Valéncia. Estudi General de Valéncia) de la
Comunitat Valenciana, mitja propi de la
Universitat de Valéncia,

CERTIFIQUEN

Que tal com consta en les nostres bases de
dades, i segons !I'Acord de Practiques subscrit,
Francisco Garcia Garcia, amb D.N.l. 52704795L,
Responsable de la Unidad de Bioinformédtica y
Bioestadistica de Fundacion de la C.V. Centro de
Investigacién Principe Felipe, ha tutelat durant el
curs academic 2017/2018 aquesta practica
formativa:

Acord / Acuerdo: 111.277
Modalitat / Modalidad: Practica extracurricular

v®

RUNDACIG
UNIVERSITAT EMPRESA
VRIVERETAT B VALINCIA

La rectora de la Universitat de Valéncia y el
presidente de la Fundacién
Universidad-Empresa de Valencia {Consejo
Social de la Universitat de Valéncia. Estudio
General de Valencia) de la Comunidad
Valenciana, medio propio de la Universitat de
Valéncia,

CERTIFICAN

Que segun consta en nuestras bases de datos,
y en virtud del Acuerdo de Practicas suscrito,
Francisco Garcia Garcia, con D.N.I.
527047951, Responsable de la Unidad de
Bioinformética y Bioestadistica de Fundacion
de la C.V. Centro de Investigacién Principe
Felipe, ha tutelado durante el curso académico
2017/2018 la siguiente practica formativa:

Estudiant / Titulacio / Dep. Practica / Data d'Inici/ | Data Fin/ | Hores /
Estudiante Titulacion Dpto. Practica Fecha Inicio | Fecha Fin | Horas
Adolfo Lopez Cerdan Master Universitari en Unidad de Bicinformética y 2-jul-2018 30-sep-2018 | 112,50
Bioinformatica Bioestadisitca.

| perqué aixi conste als efectes oportuns signen
aquest certificat a Valéncia, a 17 de setembre de
2018

Maria Vicenta Mestre Escriva
Rectora

Y para que conste a los efectos oportunos
firman el presente certificado en Valencia, a 17
de septiembre de 2018

Juan Manuel Pérez Mira
President



VNIVERSITAT
® VALENCIA

Ref. n® 70.764

Certificat de la Practica Tutelada
Certificado de la Practica Tutelada

El rector de la Universitat de Valéncia i el
president de la Fundacié Universitat-Empresa de
fa Universitat de Valéncia,

CERTIFIQUEN

Que tal com consta en les nostres bases de
dades, i segons I'Acord de Practiques subscrit,
Francisco Garcia Garcia, amb D.N.I. 52704795L,
Bioestadistico de Fundacién de la C.V. Centro de
Investigacion Principe Felipe, ha tutelat durant el
curs académic 2015/2016 aquesta practica
formativa:

Acord / Acuerdo: 87.607
Modalitat / Modalidad: Practica extracurricular

u@

EI I.IHIVEBSII'AT EMFRESA
VHIVERETAT B VRLEMCIA

El rector de la Universitat de Valéncia vy el
presidente de la Fundacié Universitat-Empresa
de la Universitat de Valéncia,

CERTIFICAN

Que segun consta en nuestras bases de datos,
y en virtud del Acuerdo de Practicas suscrito,
Francisco Garcia Garcia, con D.N.I.
52704795L, Bioestadistico de Fundacién de la
C.V. Centro de Investigacion Principe Felipe,
ha tutelado durante el curso académico
2015/2016 la siguiente practica formativa:

Estudiant / Titulacio / Dep. Practica / Data d'Inici/ | Data Fin/ | Hores/
Estudiante Titulacion Dpto. Practica Fecha Inicio | Fecha Fin | Horas
Alicia Guillé Recuerda Master Universitari en Genodmica Computacional 31-ago-2016 30-sep-2016 | 100,00
Bioinformatica

| perqué aixi conste als efectes oportuns signen
aquest certificat a Valéncia, a 05 de setembre de

€, .-_U-\(

Esteban Jgsus Morcillo Sanchez
Rector

Y para que conste a los efectos oportunos
firman el presente certificado en Valencia, a 05
de septiembre de 2016

Alfonso Maldonado Rubio
President



VNIVERSITAT
® VALENCIA

Ref. n°® 70.674

Certificat de la Practica Tutelada
Certificado de fa Préctica Tutelada

El rector de la Universitat de Valencia i el
president de la Fundacié Universitat-Empresa de
la Universitat de Valéncia,

CERTIFIQUEN

Que tal com consta en les nostres bases de
dades, i segons I'Acord de Practiques subscrit,
Francisco Garcia Garcia, amb D.N.I. 52704795L,
Bicestadistico de Fundacion de la C.V. Centro de
Investigacién Principe Felipe, ha tutelat durant el
curs académic 2015/2016 aquesta practica
formativa:

Acord / Acuerdo: 83.825
Modalitat / Modalidad: Practica extracurricular

ve

El FUNDACIG
UNIVERSITAT EMPRESA
VKIVEMITAT B VALEMCIA

El rector de la Universitat de Valéncia y el
presidente de la Fundacié Universitat-Empresa
de la Universitat de Valéncia,

CERTIFICAN

Que segun consta en nuestras bases de datos,
y en virtud del Acuerdo de Practicas suscrito,
Francisco Garcia Garcia, con D.N.I.
52704795L, Bioestadistico de Fundacién de la
C.V. Centro de Investigacion Principe Felipe,
ha tutelado durante el curso académico
2015/2016 la siguiente practica formativa:

Estudiant / Titulacio / Dep. Practica / Data d'Inici/ | Data Fin/ | Hores/
Estudiante Titulacién Dpto. Préctica Fecha Inicio | Fecha Fin | Horas
Alicia Guillé Recuerda Master Universitari en Gendmica Computacional 5-abr-2016 314ul-2016 350,00
Bioinformatica

I perque aixi conste als efectes oportuns signen
aquest certificat a Valéncia, a 30 d "agost de

C M.U-\(

Esteban Jgsus Morcillo Sadnchez
Rector

Y para que conste a los efectos oportunos
firman el presente certificado en Valencia, a 30
de agosto de 2016

Alfonso Maldonado Rubio
President



VNIVERSITAT
® VALENCIA

Ref. n° 81.574

Certificat de la Practica Tutelada
Certificado de la Préctica Tutelada

El rector de la Universitat de Valéncia i el
president de fa Fundacié Universitat-Empresa de
Valéncia (Consell Social de la Universitat de
Valéncia. Estudi General de Valéncia) de la
Comunitat Valenciana, mitja propi de la
Universitat de Valéncia,

CERTIFIQUEN

Que tal com consta en les nostres bases de
dades, i segons I'Acord de Practiques subscrit,
Francisco Garcia Garcia, amb D.N.l. 52704795L,
Investigador de Fundacién de la C.V. Centro de
Investigacion Principe Felipe, ha tutelat durant el
curs académic 2016/2017 aquesta practica
formativa:

Acord / Acuerdo: 92.552
Modalitat / Modalidad: Practica curricular

ve

E| FUNDACIO
EI UNIVERSITAT EMPRESA
VNIVERETTAT B VALENCIA

El rector de la Universitat de Valéncia y el
presidente de la Fundacién
Universidad-Empresa de Valencia (Consejo
Social de la Universitat de Valéncia. Estudio
General de Valencia) de la Comunidad
Valenciana, medio propio de la Universitat de
Valéncia,

CERTIFICAN

Que segln consta en nuestras bases de datos,
y en virtud del Acuerdo de Practicas suscrito,
Francisco Garcia Garcia, con D.N.I.
52704795L., Investigador de Fundaciéon de la
C.V. Centro de Investigacion Principe Felipe,
ha tutelado durante el curso académico
2016/2017 la siguiente préactica formativa:

Estudiant / Titulacié / Dep. Practica / Data d'Inici /| Data Fin/ | Hores /
Estudiante Titulacion Dpto. Practica Fecha Inicio | Fecha Fin | Horas
Alicia Guillé Recuerda Master Universitari en Genoémica Computacional 10-0ct-2016 30-jun-2017 | 900,00
Bioinformatica

| perqué aixi conste als efectes oportuns signen
aquest certificat a Valéncia, a 06 de setembre de

P WU_\(

Esteban Jésus Morcillo Sdnchez
Rector

Y para que conste a los efectos oportunos
firman el presente certificado en Valencia, a 06
de septiembre de 2017

Juan Manuel Pérez Mira
President



VNIVERSITAT
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Ref. n® 92.250

Certificat de la Practica Tutelada
Certificado de la Practica Tutelada

La rectora de la Universitat de Valéncia i el
president de la Fundacié Universitat-Empresa de
Valéncia (Consell Social de la Universitat de
Valéncia. Estudi General de Valéncia) de la
Comunitat Valenciana, mitja propi de la
Universitat de Valencia,

CERTIFIQUEN

Que tal com consta en les nostres bases de
dades, i segons I'Acord de Practiques subscrit,
Francisco Garcia Garcia, amb D.N.l. 52704795L,
Responsable de la Unidad de Bioinformdtica y
Bioestadistica de Fundacion de la C.V. Centro de
Investigacién Principe Felipe, ha tutelat durant el
curs academic 2017/2018 aquesta practica
formativa:

Acord / Acuerdo: 109.417
Modalitat / Modalidad: Practica extracurricular

La rectora de la Universitat de Valéncia y el
presidente de la Fundacion
Universidad-Empresa de Valencia (Consejo
Social de la Universitat de Valéncia. Estudio
General de Valencia) de la Comunidad
Valenciana, medio propio de la Universitat de
Valéncia,

CERTIFICAN

Que seguin consta en nuestras bases de datos,
y en virtud del Acuerdo de Précticas suscrito,
Francisco Garcia Garcia, con D.N.I.
52704795L, Responsable de fa Unidad de
Bioinformética y Bioestadistica de Fundacién
de la C.V. Centro de Investigacion Principe
Felipe, ha tutelado durante el curso académico
2017/2018 la siguiente practica formativa:

Estudiant / Titulacio / Dep. Practica / Data d'Inici/ | Data Fin/ | Hores/
Estudiante Titulacion Dpto. Préctica Fecha Inicio | Fecha Fin | Horas
Rubén Grillo Risco Master Universitari en Unidad de bioinformatica y 21-may-2018 | 30-sep-2018 | 400,00
Bioinformatica bioestadistica

! perqué aixi conste als efectes oportuns signen
aquest certificat a Valéncia, a 17 de setembre de
2018

if‘ 121:4%;_:)‘2;5%

Maria Vicenta Mestre Escriva
Rectora

Y para que conste a los efectos oportunos
firman el presente certificado en Valencia, a 17
de septiembre de 2018

Juan Manuel Pérez Mira
President



VNIVERSITAT
B VALENCIA

Ref. n° 81.575

Certificat de la Practica Tutelada
Certificado de la Prédctica Tutelada

El rector de la Universitat de Valéncia i el
president de la Fundacié Universitat-Empresa de
Valéncia (Consell Social de la Universitat de
Valéncia. Estudi General de Valéncia) de la
Comunitat Valenciana, mitja propide la
Universitat de Valeéncia,

CERTIFIQUEN

Que tal com consta en les nostres bases de
dades, i segons I'Acord de Practiques subscrit,
Francisco Garcia Garcia, amb D.N.I. 52704795L,
Investigador de Fundacién de la C.V. Centro de
Investigacion Principe Felipe, ha tutelat durant el
curs académic 2016/2017 aquesta practica
formativa:

Acord / Acuerdo: 92.553
Modalitat / Modalidad: Practica curricular

ve

FUNDACIG
EI UNIVERSITAT EMPRESA
VNIVERIITAT 3 VALENCTA

El rector de la Universitat de Valéncia vy el
presidente de la Fundacién
Universidad-Empresa de Valencia (Consejo
Social de la Universitat de Valéncia. Estudio
General de Valencia) de la Comunidad
Valenciana, medio propio de la Universitat de
Valéncia,

CERTIFICAN

Que seglin consta en nuestras bases de datos,
y en virtud del Acuerdo de Practicas suscrito,
Francisco Garcia Garcia, con D.N.I.
52704795L, Investigador de Fundacién de la
C.V. Centro de Investigacién Principe Felipe,
ha tutelado durante el curso académico
2016/2017 la siguiente practica formativa:

Estudiant / Titulacié / Dep. Practica / Data d'Inici/ | Data Fin/ | Hores /
Estudiante Titulacion Dpto. Préactica Fecha Inicio | Fecha Fin | Horas
Victor Domenech Lopez Master Universitari en Gendmica Computacional 10-0ct-2016 30-un-2017 | 900,00
Bioinformatica

| perqué aixi conste als efectes oportuns signen
aquest certificat a Valéncia, a 06 de setembre de

£ .-\..U-\(

Esteban Jésus Morcillo Sdnchez
Rector

Y para que conste a los efectos oportunos
firman el presente certificado en Valencia, a 06
de septiembre de 2017

Juan Manuel Pérez Mira
President



VNIVERSITAT
® VALENCIA

Ref. n® 70.681

Certificat de la Practica Tutelada
Certificado de fa Préctica Tutelada

El rector de la Universitat de Valéncia i el
president de la Fundacié Universitat-Empresa de
la Universitat de Valéncia,

CERTIFIQUEN

Que tal com consta en les nostres bases de
dades, i segons I'Acord de Practiques subscrit,
Francisco Garcia Garcia, amb D.N.l. 52704795L,
Bioestadistico de Fundacién de la C.V. Centro de
Investigacién Principe Felipe, ha tutelat durant el
curs academic 2015/2016 aquesta practica
formativa:

Acord / Acuerdo: 83.826
Modalitat / Modalidad: Practica extracurricular

ve®

FUNDACI
UNIVERSITAT EMPRESA
VHIVERATAT B VALENCIA

El rector de la Universitat de Valéncia y el
presidente de la Fundacié Universitat-Empresa
de la Universitat de Valéncia,

CERTIFICAN

Que segun consta en nuestras bases de datos,
y en virtud del Acuerdo de Practicas suscrito,
Francisco Garcia Garcia, con D.N.I.
52704795L, Bioestadistico de Fundacién de la
C.V. Centro de Investigacion Principe Felipe,
ha tutelado durante el curso académico
2015/2016 la siguiente préctica formativa:

Estudiant / Titulacié / Dep. Practica / Data d'Inici /| Data Fin/ | Hores /
Estudiante Titulacion Dpto. Practica Fecha Inicio | Fecha Fin | Horas
Victor Domenech Lépez Master Universitari en Genodmica Computacional 5-abr-2016 31-jul-2016 350,00
Bioinformatica

| perqué aixi conste als efectes oportuns signen
aquest certificat a Valéncia, a 30 d "agost de

2016
& mu(

Esteban Jdsus Morcillo Sanchez
Rector

Y para que conste a los efectos oportunos
firman el presente certificado en Valencia, a 30
de agosto de 2016

Alfonso Maldonado Rubio
President



VNIVERSITAT
® VALENCIA

Ref. n® 70.762

Certificat de la Practica Tutelada
Certificado de la Préctica Tutelada

El rector de la Universitat de Valéncia i el
president de la Fundacié Universitat-Empresa de
la Universitat de Valéncia,

CERTIFIQUEN

Que tal com consta en les nostres bases de
dades, i segons !'Acord de Practiques subscrit,
Francisco Garcia Garcia, amb D.N./. 52704795L,
Bicestadistico de Fundacién de la C.V. Centro de
Investigacién Principe Felipe, ha tutelat durant el
curs académic 2015/2016 aquesta practica
formativa:

Acord / Acuerdo: 87.6056
Modalitat / Modalidad: Practica extracurricular

l.-@

E{ UNWERSH‘AT EMPRESA
VNIVERETRY B VALEMCTA

El rector de la Universitat de Valéncia y el
presidente de la Fundacié Universitat-Empresa
de la Universitat de Valéncia,

CERTIFICAN

Que segun consta en nuestras bases de datos,
y en virtud del Acuerdo de Préacticas suscrito,
Francisco Garcia Garcia, con D.N.I,
52704795L, Bioestadistico de Fundacién de la
C.V. Centro de Investigacién Principe Felipe,
ha tutelado durante el curso académico
2015/2016 la siguiente préactica formativa:

Estudiant / Titulacio / Dep. Practica / Data d'Inici /| Data Fin/ | Hores /
Estudiante Titulacion Dpto. Practica Fecha Inicio | Fecha Fin Horas
Victor Domenech Lépez Master Universitari en Gendmica Computacional 31-ago-2016 30-sep-2016 | 100,00
Bioinformatica

| perqué aixi conste als efectes oportuns signen
aquest certificat a Valéncia, a 05 de setembre de

P WM

Esteban Jgsts Morcillo Sdnchez
Rector

Y para que conste a los efectos oportunos
firman el presente certificado en Valencia, a 05
de septiembre de 2016

Alfonso Maldonado Rubio
President



VNIVERSITAT
® VALENCIA

Ref. n® 70.786

Certificat de la Practica Tutelada
Certificado de /a Préctica Tutelada

El rector de la Universitat de Valencia i el
president de la Fundacié Universitat-Empresa de
la Universitat de Valéncia,

CERTIFIQUEN

Que tal com consta en les nostres bases de
dades, i segons I'Acord de Practiques subscrit,
Francisco Garcia Garcia, amb D.N.l. 52704795L,
Bioestadistico de Fundacién de la C.V. Centro de
Investigacion Principe Felipe, ha tutelat durant e/
curs academic 2015/2016 aquesta practica
formativa:

Acord / Acuerdo: 86.484
Modalitat / Modalidad: Practica extracurricular

l.'@

EI UNWERSITAT EMPRESA
VNIVIRETAY B VALUNCEA.

El rector de la Universitat de Valéncia y el
presidente de la Fundacié Universitat-Empresa
de la Universitat de Valéncia,

CERTIFICAN

Que segulin consta en nuestras bases de datos,
y en virtud del Acuerdo de Préacticas suscrito,
Francisco Garcia Garcia, con D.N.I.
52704795L, Bioestadistico de Fundacion de la
C.V. Centro de Investigacién Principe Felipe,
ha tutelado durante el curso académico
2015/2016 la siguiente practica formativa:

Estudiant / Titulaclé / Dep. Practica / Data d'Inici /| Data Fin/ | Hores /
Estudiante Titulacion Dpto. Practica Fecha Inicio | Fecha Fin | Horas
Almudena Devesa Peir6 Master Universitari en Genodmica Computacional 1-jul-2016 30-sep-2016 | 225,00
Bioinformatica

| perqué aixi conste als efectes oportuns signen
aquest certificat a Valencia, a 05 de setembre de

L .-;.U-\(

Esteban Jgsus Morcillo Sanchez
Rector

Y para que conste a los efectos oportunos
firman el presente certificado en Valencia, a 05
de septiembre de 2016

Alfonso Maldonado Rubio
President



VNIVERSITAT
P VALENCIA

Ref. n® 92.202

Certificat de la Practica Tutelada
Certificado de la Practica Tutelada

La rectora de la Universitat de Valéncia i el
president de la Fundacié Universitat-Empresa de
Valéncia (Consell Social de la Universitat de
Valéncia. Estudi General de Valéncia) de la
Comunitat Valenciana, mitja propi de la
Universitat de Valéncia,

CERTIFIQUEN

Que tal com consta en les nostres bases de
dades, i segons I'Acord de Practiques subscrit,
Francisco Garcia Garcia, amb D.N.|. 52704795L,
Responsable de la Unidad de Bioinformética y
Bioestadistica de Fundacién de la C.V. Centro de
Investigacion Principe Felipe, ha tutelat durant el
curs académic 2017/2018 aquesta practica
formativa:

Acord / Acuerdo: 108.232
Modalitat / Modalidad: Practica extracurricular

v

|FUNDACIS
l UNIVERSITAT EMPRESA
VNIVERITAT B ALINCTN.

La rectora de la Universitat de Valéncia y el
presidente de la Fundacién
Universidad-Empresa de Valencia (Consejo
Social de la Universitat de Valéncia. Estudio
General de Valencia) de la Comunidad
Valenciana, medio propio de la Universitat de
Valéncia,

CERTIFICAN

Que segln consta en nuestras bases de datos,
y en virtud del Acuerdo de Practicas suscrito,
Francisco Garcia Garcia, con D.N.|.
52704795L, Responsable de la Unidad de
Bioinformatica y Bioestadistica de Fundacién
de la C.V. Centro de Investigacion Principe
Felipe, ha tutelado durante el curso académico
2017/2018 la siguiente practica formativa:

Estudiant / Titulacio / Dep. Practica/ Data d'Inici /| Data Fin/ | Hores /
Estudiante Titulacion Dpto. Practica Fecha Inicio | Fecha Fin | Horas
José Francisco Catala Master Universitari en Unidad de Biocinformatica y 5-mar-2018 30-sep-2018 | 400,00
Senent Bioinformatica Bioestadistica

| perqueé aixi conste als efectes oportuns signen
aquest certificat a Valéncia, a 17 de setembre de
2018

i m?:ﬁ;ih

Maria Vicenta Mestre Escrivéa
Rectora

Y para que conste a los efectos oportunos
firman el presente certificado en Valencia, a 17
de septiembre de 2018

Juan Manuel Pérez Mira
President



VNIVERSITAT
® VALENCIA

Ref. n® 92.243

Certificat de la Practica Tutelada
Certificado de la Prédctica Tutelada

La rectora de la Universitat de Valéncia i el
president de la Fundacié Universitat-Empresa de

Valéncia (Consell Social de la Universitat de
Valéncia. Estudi General de Valéncia) de la
Comunitat Valenciana, mitja propi de la
Universitat de Valencia,

CERTIFIQUEN

Que tal com consta en les nostres bases de
dades, i segons I'Acord de Practiques subscrit,
Francisco Garcia Garcia, amb D.N.I. 52704795L,
Responsable de la Unidad de Bioinformdtica y
Bioestadistica de Fundacién de la C.V. Centro de
Investigacion Principe Felipe, ha tutelat durant el
curs academic 2017/2018 aquesta practica
formativa:

Acord / Acuerdo: 109.784
Modalitat / Modalidad: Practica extracurricular

FUNDACE
UNIVERSTTAT EMPRESA
VRIVINITAT B VALINCIA

La rectora de la Universitat de Valéncia vy el
presidente de la Fundacion
Universidad-Empresa de Valencia {Consejo
Social de la Universitat de Valéncia. Estudio
General de Valencia) de la Comunidad
Valenciana, medio propio de la Universitat de
Valéncia,

CERTIFICAN

Que segun consta en nuestras bases de daios,
y en virtud del Acuerdo de Practicas suscrito,
Francisco Garcia Garcia, con D.N.I.
52704795L, Responsable de la Unidad de
Bioinformatica y Bioestadistica de Fundacion
de la C.V. Centro de Investigaciéon Principe
Felipe, ha tutelado durante el curso académico
2017/2018 la siguiente practica formativa:

Estudiant / Titulacio / Dep. Practica/ Data d'Inici /| Data Fin/ | Hores/
Estudiante Titulacién Dpfo. Practica Fecha Inicio | Fecha Fin | Horas
Franc Casanova Ferrer Master Universitari en Unidad de Bicinformatica y 22-may-2018 | 30-sep-2018 | 200,00
Bioinformatica Bioestadistica.

| perqué aixi conste als efectes oportuns signen
aquest certificat a Valéncia, a 17 de setembre de
2018

'l erte A

Maria Vicenta Mestre Escriva
Rectora

Y para que conste a los efectos oportunos
firman el presente certificado en Valencia, a 17
de septiembre de 2018

Juan Manuel Pérez Mira
President



VNIVERSITAT
® VALENCIA

Ref. n° 80.143

Certificat de la Practica Tutelada
Certificado de la Prédctica Tutelada

El rector de la Universitat de Valéncia i el
president de la Fundacié Universitat-Empresa de
fa Universitat de Valencia,

CERTIFIQUEN

Que tal com consta en les nostres bases de
dades, { segons I'’Acord de Practiques subscrit,

Francisco Garcia Garcia, amb D.N.l. 52704795L,

Investigador de Fundacion de la C.V. Centro de

Investigacion Principe Felipe, ha tutelat durant e/

curs académic 2016/2017 aquesta practica
formativa:

Acord / Acuerdo: 96.128
Modalitat / Modalidad: Practica extracurricular

u@

E| UNNEHSI'I'AT EMPRESA
VHIVIBSTAT B VALERCTA

El rector de la Universitat de Valéncia y el
presidente de la Fundacié Universitat-Empresa
de la Universitat de Valéncia,

CERTIFICAN

Que segln consta en nuestras bases de datos,
y en virtud del Acuerdo de Précticas suscrito,
Francisco Garcia Garcia, con D.N.I.
52704795L, Investigador de Fundacién de la
C.V. Centro de Investigacién Principe Felipe,
ha tutelado durante el curso académico
2016/2017 la siguiente préctica formativa:

Estudiant / Titulacio / Dep. Practica / Data d'Inici/| DataFin/ | Hores/
Estudiante Titulacion Dpto. Préctica Fecha Inicio | Fecha Fin | Horas
Celia Borja Almarcha Master Universitari en Gendmica Computacional 14-mar-2017 30-jun-2017 | 450,00
Bioinformatica

I perqué aixi conste als efectes oportuns signen
aquest certificat a Valéncia, a 07 de juliol de

£, .-«JL(

Esteban Jdsis Morcillo Sanchez
Rector

Y para que conste a los efectos oportunos
firman el presente certificado en Valencia, a 07
de julio de 2017

Alfonso Maldonado Rubio
President




VNIVERSITAT
B VALENCIA

Ref. n° 78.655

Certificat de Jla Practica Tutelada
Certificado de la Préctica Tutelada

El rector de la Universitat de Valéncia i el
president de la Fundacio Universitat-Empresa de
la Universitat de Valéncia,

CERTIFIQUEN

Que tal com consta en les nostres bases de
dades, i segons I'Acord de Practiques subscrit,
Francisco Garcia Garcia, amb D.N.{. 527047951,
Investigador de Fundacion de la C.V. Centro de
Investigacién Principe Felipe, ha tutelat durant el
curs academic 2016/2017 aquesta practica
formativa:

Acord / Acuerdo: 95.945
Modalitat / Modalidad: Practica extracurricular

v

FUNDACIS
E UNIVERSTTAT EMPRESA
VNIVERITEY 5 VALINCIA

El rector de la Universitat de Valéncia y el
presidente de la Fundacid Universitat-Empresa
de la Universitat de Valéncia,

CERTIFICAN

Que segun consta en nuestras bases de datos,
y en virtud del Acuerdo de Practicas suscrito,
Francisco Garcia Garcia, con D.N.IL.
52704795L, Investigador de Fundacién de la
C.V. Centro de Investigacién Principe Felipe,
ha tutelado durante el curso académico
2016/2017 la siguiente practica formativa:

Estudiant / Titulacio / Dep. Practica / Data d'Inici /| Data Fin/ | Hores /
Estudiante Titulacion Dpto. Practica Fecha Inicio | Fecha Fin | Horas
Sancho Blanco Fernandez Master Universitari en Genbdmica Computacional 13-feb-2017 2-jun-2017 450,00
Bioinformatica

| perqué aixi conste als efectes oportuns signen
aquest certificat a Valencia, a 16 de juny de

& M.U»\(

Esteban Jgsus Morcillo Sanchez
Rector

Y para que conste a los efectos oportunos
firman el presente certificado en Valencia, a 16
de junio de 2017

Alfonso Maldonado Rubio
President



VNIVERSITAT
® VALENCIA

Ref. n° 68.443

Certificat de la Practica Tutelada
Certificado de la Préctica Tutelada

El rector de la Universitat de Valencia i el
president de la Fundacié Universitat-Empresa de
/a Universitat de Valéncia,

CERTIFIQUEN

Que tal com consta en les nostres bases de
dades, i segons I'’Acord de Practiques subscrit,
Francisco Garcia Garcia, amb D.N.I. 52704795L,
Bioestadistico de Fundacion de la C.V. Centro de
Investigacion Principe Felipe, ha tutelat durant el
curs académic 2015/2016 aquesta practica
formativa:

Acord / Acuerdo: 85.436
Modalitat / Modalidad: Practica extracurricular

l.'@

5 l UNIVERSITAT EMPRESA
VHIVERSTAT 3 VALENCTA

El rector de la Universitat de Valéncia y el
presidente de la Fundacié Universitat-Empresa
de la Universitat de Valéncia,

CERTIFICAN

Que segun consta en nuestras bases de datos,
y en virtud del Acuerdo de Practicas suscrito,
Francisco Garcia Garcia, con D.N.I,
527047951, Bioestadistico de Fundacion de la
C.V. Centro de Investigacién Principe Felipe,
ha tutelado durante el curso académico
2015/2016 la siguiente préctica formativa:

Estudiant / Titulacio / Dep. Practica / Data d'lnici/ | Daia Fin/ | Hores/
Estudiante Titulacion Dpto. Practica Fecha Inicio | Fecha Fin | Horas
Ivan Ansari Toledano Master Universitari en Gendmica Computacional 18-abr-2016 9-jun-2016 96,00
Bioinformatica

| perqué aixi conste als efectes oportuns signen
aquest certifica