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• Epidemiology and Environmental Health
• Emerging and Transboundary Diseases
• New Strategies for the Control of relevant Pathogens in Animal Health
• Fish Immunology and Pathology
• Molecular and Cellular Biology of Prions
• Immunoprofilaxis of Vector-Borne Viral Diseases

Plant Genetic Resources Centre

• Conservation of plant genetic resources
• Documentation and coordination of plant genetic resources
• Characterization and evaluation of plant genetic resources

Department of Biotechnology

• Biology of plant development and response to stress: biotechnological implications
• Cellular division and growth: response to abiotic stimuli
• Genetic and molecular analysis of crop natural variation
• Plant translation regulation and stress response
• Developmental study of root systems and their adaptation to soil and environmental

factors: from model plants to crops
• Plant Virus Biotechnology
• Strategies against emerging diseases: vaccines, antivirals and diagnostics
• Fish Viral Vaccines and Adjuvants
• Swine Immunology
• Viral Zoonosis
• Poxvirus Vaccine Vectors
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• Agronomy
• Depuration and agricultural use of animal manure and urban wastes
• Endocrine disruption and toxicity of contaminants
• Ecotoxicology and environmental risk assessment
• Environmental chemistry

Department of Animal Breeding

• Pig breeding and  conservation
• Conservation and breeding of Spanish chickens
• Modelling in selection and conservation programmes
• Ruminants breeding

Department of Plant Protection 

• Agricultural and Forest Entomology
• Bacteriology
• Fungal Plant Pathogen
• Weed Control

Department of Animal Reproduction

• Physiology and technologies of reproduction in small ruminants
• Gametogenesis, molecular embryology and transgenesis
• Assisted reproduction and preimplantation embryology in bovine
• Physiology and technology of reproduction in swine
• Comparative Physiology
• Animal parasitology and reproduction
• Animal genomic engineering

Deparment of Food Technology

• Microbiological Food Safety
• Dairy and meat products technology
• Plan Food Quality and Safety

Technical Directorate for Evaluation of Plant Varieties 
and Plant Protection Products (DTEVPF)

• Plant Protection Products Unit
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Centre (CIFOR) 



The Forests Research Centre (INIA-CIFOR) 
integrates research teams specialised in 
knowledge of the forest systems, its en-
vironment, dynamics and disturbances, 
biology and evolution, Mediterranean 
silviculture and short-rotation forestry, 
characterisation and improvement of 
forest raw materials and the design and 
optimisation of transformation processes.

INIA- CIFOR has formally three depart-
ments:  Forest Ecology and Genetics, 
Silviculture and Forest management 
and Forest products. Nevertheless, in 
practise, the research project teams of-
ten integrate specialists from several de-

partments and they collaborate closely 
with other public research organisation, 
universities and technology centres. 

For responding to the challenges of the 
forest sector in an integrated and 
inclusive manner, INA-CIFOR provi-
des scientific support and assessment 
to State and regional government de-
partments, sectorial associations and 
companies, and we participate actively 
in European networks. Our Centre also 
does an extensive work in academic tra-
ining and knowledge transfer and dis-
semination through university institutes, 
mixed research units or agreements.

DIRECTOR:

Juan Ignacio Fernández-Golfín Seco
cifor@inia.es

RESEARCH GROUPS

• Population Genetics and Evolution
• Forest Tree Genomics
• Functional Ecology of Forest Tree Species
• Forest Dynamics and Sustainable Management
• Forest Monitoring, Sustainable Management and Global Change
• Forest Fires
• Forest Pathology
• Wood and Cork
• Cellulose and Paper
• Lignocellulosic  Biomass Valorization: Bioenergy and Bioproducts
• Forest Chemistry
• Biodiversity & Economics
• Plantations Forestry

Forest Research Centre (CIFOR)



The PGEG is highly multidisciplinary with expertise in population and 
quantitative genetics, ecological genomics, evolutionary ecology, 
population dynamics and landscape ecology. The team’s research 
focuses on those demographic, reproductive and genetic processes 
that influence adaptation of forest species to changing environ-
ments. The PGEG develops studies on gene flow, local adaptation, 
plasticity and phenotypic integration, as well as new statistical 
methods. Moreover, the team deals with the molecular basis of 
adaptation, from a bio-geographical point of view, and deve-
lops appl icat ions for the management and the conserva-
tion of forest genetic resources in the light of global change. 

The PGEG is particularly interested in ecosystems of high biolo-
gical diversity, such as the Mediterranean forests. PGEG mem-
bers participate in multiple networks and actions including European 
initiatives such as EVOLTREE, Trees4Future and Bioversity (EUFOR-
GEN, SAFORGEN and LAFORGEN networks). At the national level, 
an important dissemination work has been done through the close 
interaction with the General Directorate for Rural Development and 
Forest Policy to develop actions on conservation and sustainable use 
of forest genetic resources. Moreover, different genetic resources 
(new batteries of nuSSRs, candidate gene sequences, SNP assays 
and transcriptomes), novel statistical methods for the estimation of 
seed and pollen flow rates (e.g. POLDISP and ESPM software packa-
ges), GIS viewers for forest tree distribution (GIS-FOREST), software 
for the optimization of plantation design in ex situ conservation 
programs (SofSog software) have been made available to the 

research community 
in recent years. 
Finally, the PGEG 
has been promoting 
and maintaining the 
Spanish network of 
forest genetic trials 
(www.genfored.es).

Population Genetics
and Evolution

SCIENTIFIC STAFF
Ricardo Alía
José Climent
José M. Garcia-del-Barrio
Delphine Grivet
Juan J. Robledo-Arnuncio 

Grivet D, Avia K, Vaattovaara A, Eckert AJ, Neale DB, Savolainen O, González-Martínez SC (2017) High rate of adaptive evolution in two 
widespread European pines. Molecular Ecology doi: 10.1111/mec.14402.

Martín-Sanz RC, Callejas-Díaz M, Tonnabel J, Climent JM (2017) Maintenance costs of serotiny in a variably serotinous pine: The role of water 
supply. PLoS ONE, 12, e0181648.

Unger GM, Heuertz M, Vendramin GG, Robledo-Arnuncio JJ (2016) Assessing early fitness consequences of exotic gene flow in the wild: a field 
study with Iberian pine relicts. Evolutionary Applications 9: 367-380.

Vizcaíno‐Palomar N, I Ibáñez, SC González‐Martínez, MA Zavala, Alía R (2016) Adaptation and plasticity in aboveground allometry variation 
of four pine species along environmental gradients. Ecology and Evolution 6 (21), 7561-7573

Serra-Varela MJ, Alía R, Ruiz Daniels R, Zimmermann NE, Gonzalo-Jiménez J, Grivet D (2016) Assessing vulnerability of two Mediterranean 
conifers to support European genetic conservation management in the face of climate change. Diversity & Distribution 23(5): 507-516
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Our research is mainly focused on the analysis of forest tree adaptive 
responses to changing environments, using genomics, epigenetics and 
transriptomics. Our research includes sequencing and comparison of 
conifer genomes. Our work also includes the development of tools for 
high-throughput genotyping which we use for species characterization 
and determination and transfer information from model to non-
model forest tree species to design diagnostic tools to trace them.

In the 2016-2017 period, we have used differential expression analysis, 
based on massive transcriptomics and epigenetics, to identify genes 
involved in Pinus pinaster response to drought and drought x [CO2] 
interaction as well as in their regulation. Additionally, we are studying the 
effect of rootstocks on the adaptive response of selected grafted clones of 
Pinus pinaster. We also analyzed the epigenetic variability of forest tree 
species, a factor involved in their adaptive capacity. Simultaneously, we 
have been involved in Pinus pinaster genome sequencing and functional 
analysis in the frame of an international consortium that we are co-lea-
ding, performing different structural and transcriptional comparisons. 
Additionally, we have analyzed the transcriptome of Eucalyptus globulus 
associated with rooting capacity and tolerance to Mycosphaerella sp. 
and identified the regions of the genome and candidate genes potentially 
involved on these responses. Finally, to implement Spanish and European 
regulations, and in close collaboration with MAPAMA and other CIFOR’s 
researchers, we have been involved in the identification of forest tree 
species for timber tracking, thus fighting illegal logging. We partici-
pated in the organization of an international network to collabo-
rate with different specialists, policymakers and certification bodies to 
approach molecular characterization of the prioritized tree species.

Forest Tree Genomics

GROUP LEADER
María Teresa Cervera

Fernández de Simón B, Sanz M, Cervera MT, Pinto E, 
Aranda I, Cadahía E (2017) Leaf metabolic response 
to water deficit in Pinus pinaster Ait. relies upon 
ontogeny and genotype. Environ. Exp. Bot. 140: 
41-55.

Sánchez-Gómez D, Mancha JA, Cervera MT, Aranda 
I (2017) Inter-genotypic differences in drought toleran-
ce of maritime pine are modified by elevated [CO2]. 
Ann. Bot. 120(4):591-602.

Li Z, De La Torre AR, Sterck L, Canovas FM, Avila C, Merino I, Cabezas JA, Cervera MT, Ingvarsson PK, Van de Peer Y (2017) Single-copy genes 
as molecular markers for phylogenomic studies in seed plants. Genome Biol. Evol. 9(5): 1130-1147. 

Cabezas JA, M Morcillo, MD Velez, L Díaz, J Segura, MT Cervera, I Arrillaga (2016) Haploids in conifer species: characterization and chromoso-
mal integrity of a maritime pine cell line. Forests 7(11): 274.

De Miguel, M., M.A. Guevara, D. Sánchez-Gómez, N. de María, L.M. Díaz, J.A. Mancha, B. Fernández de Simón, E. Cadahía, N. Desai, I. 
Aranda, M.T. Cervera (2016) Organ-specific metabolic responses to drought in a Mediterranean conifer species. Plant Physiol. Bioch. 102: 17-26.

Plomion C, J. Bartholomé, I. Lesur, C. Boury, I. Rodríguez-Quilón, H. Lagraulet, F. Ehrenmann, L. Bouffier, JM Gion, D. Grivet, M. de Miguel, N. 
de María, MT Cervera, F. Bagnoli, F. Isik, GG Vendramin, SC Gonzalez-Martinez (2016) High-density SNP assay development for genetic analysis 
in maritime pine (Pinus pinaster). Mol. Ecol. Resour. 16(2): 574-587.
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María Ángeles Guevara
Nuria de María

TECHNICAL ASSISTANCE
Luis M. Díaz Díez
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ON CONTRACT 
José Antonio Cabezas 
María Dolores Vélez 
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Miriam López Hinojosa
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The group of Functional Ecology of Forest Tree Species is comprised by three 

researches working in Ecophysiology and Dendroecology. The group is an 

inter-disciplinary group of recent creation, and deals with different issues related 

to the functional response of forest tree species to environmental variability. In 

particular, we are interested in the response to drought at different biological 

scales. This is the main stress factor for forest trees in Mediterranean ecosystems. 

Our work covers the study of water relations, gas exchange, xylogenenesis, 

primary and secondary growth inter alia. The different traits are viewed as state 

variables of the tree in the sort and long term, considering adaptation and pheno-

typic plasticity at the base of the response. In this respect, the studies are carried 

out at different degrees of genetic variability from comparative studies between 

species up to the intra-specific variability. Special attention is posed to the study 

of environmental disturbances, functional response and modelling of carbon 

balance in forest stands. Study of functional mechanisms at the base of carbon 

uptake, and from different approaches and focusses, is the keystone and 

transversal activity of the group.

Functional Ecology Of
Forest Tree Species

SCIENTIFIC STAFF
Ismael Aranda García
Guillermo Gea-Izquierdo

Aranda I, Bahamonde HA, Sánchez-Gómez D, 
(2017) Intra-population variability in the drought 
response of a beech (Fagus sylvatica L.) population in the southwest of Europe. Tree Physiology 37, 938–949.

Sánchez-Gómez D, Mancha  JA, Cervera MT, Aranda I (2017) Inter-genotypic variability in drought tolerance is modulated by growth [CO2] in 
maritime pine. Annals of Botany 120, 591–602. 

Fernández-de-Uña L, Rossi S, Aranda I,  Fonti P, Cañellas I, Gea-Izquierdo G (2017) Xylem and leaf functional adjustments to drought in Pinus 
sylvestris and Quercus pyrenaica at their elevational boundary. Frontiers in Plant Science. 8, 1200.

Gea-Izquierdo G, Nicault A, Battipaglia G, Dorado-Liñán I, Gutiérrez E, Ribas M, Guiot J. (2017) Risky future for Mediterranean forests unless 
they undergo extreme carbon fertilization. Global Change Biology 23, 2915-2927.

Martin-Benito D, Anchukaitis K, Evans M, Beeckman H, del Rio M, Cañellas I. (2017). Effects of drought on xylem anatomy and water use 
efficiency of two co-occurring pine species. Forests 8,332
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Main Lines Of Research
Functional basis of adaptation:
• Functional response of forest tree species at different ontogenic stages from

juvenile to mature trees

• Assemblage of functional traits in response to environmental factors (water,

light, CO2 etc…)

• Mechanistic basis of carbon uptake

Forest dynamics and functional response in the face of climate change:
• Modelling and assessment of regulation functional processes in forest

ecosystems: carbon, water and growth.

• Adaptation + phenotypic plasticity (species up to individuals).

• Xylogenesis and secondary growth response to environmental disturbances.

• Modeling of carbon balance in forest stands.

• Forest decline and accelerated forest mortality under global change.



Our major research focuses on studying the response of forest dynamics 
processes (growth and biomass production, regeneration, mortality and 
competition), forest functional and physiology aspects, and timber and 
nontimber production to different management options and environmental 
factors, paying special attention to climate change. Our research is orienta-
ted in providing practical tools to reach a sustainable forest management, 
including empirical and physiological-based growth and yield models, forest 
simulators guidelines for adaptive silviculture, sustaina-ble management 
indicators and site classification maps.

In 2016-2017 we have investigated the potential benefits of mixed forests in 
terms of enhanced biomass productivity, the response to extreme climate 
events, structural diversity and stability, studying different mixture types 
including coniferous and broadleaved species. We also analyzed the vulne-
rability in terms of growth and mortality of different Mediterranean forest 
systems to climate change, defining different proposals for adaptive silvicul-
ture based on managing competition, composition, struc ture and rotation 
length. In addition, our research has been orientated in quantifying the capa-
city of our forests as carbon sinks, with a new line focusing on carbon stocks 
on forested lands, shrublands and litter soil layer. We have used two different 
approaches for studying the natural regeneration of different forest species, 
either as a multietapic set of independent subprocesses or as a whole set, 
identifying main bottlenecks and proposing management alternatives for 
attaining successful regeneration of our forests. Another research line within 
the group focuses on the production of Pinus pinea pine nuts, analyzing the 
effect of climate, management and pests over this production, as well as the 
potential domestication of the species by means of grafting. Finally, a new 
webtool providing suitability of the territory for the different Spanish native 
forest species based on their ecological requirements has been developed. 

Forest Dynamics and 
Sustainable Management

SCIENTIFIC STAFF
Rafael Calama Sainz
Marta Pardos Minguez
Miren del Río Gaztelurrutia

Calama R, Gordo J, Madrigal G, Mutke S, Conde M, 
Montero G, Pardos M. 2016. Enhanced tools for 
predicting annual stone pine (Pinus pinea L.) cone 
production at tree and forest scale in Inner Spain. Forest 
Systems 25(3), e079

Calama R, Fortin M, Pardos M, Manso R. 2017. 
Modelling spatiotemporal dynamics of Pinus pinea 
cone infestation by Dioryctria mendacella. Forest 
Ecology and Management 389. 136-148 

Pardos M, Pérez S, Calama R, Alonso-Ponce R, Lexer 
MJ 2016. Ecosystem service provision, management 
systems and climate change in Valsaín forest, central 
Spain. Regional Environmental Change 17(1): 17-32

Río M, Pretzsch H, Ruíz-Peinado R, Ampoorter E, 
Annighöfer P, Barbeito I, et al. 2017. Species interac-
tions increase the temporal stability of community productivity in Pinus sylvestris–Fagus sylvatica mixtures across Europe. Journal of Ecology, 105 (4): 
1032-1043.

Ruiz-Peinado R, Bravo-Oviedo A, Montero G, Río M. 2016. Carbon stocks in a Scots pine afforestation under different thinning intensities manage-
ment. Mitigation and Adaptation Strategies for Global Change 21: 1059-1072

Ruiz-Peinado R, Bravo-Oviedo A, López-Senespleda E, Bravo F, del Río M. 2017. Forest management and carbon sequestration in the Mediterranean 
region: A review. Forest Systems 26, eR04S
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Our research is focused on the assessment of forest dynamics and drivers 
including climate change, and provides scientific support for the National 
Forest Inventory (NFI). We work with dendroecology, remote and proximal 
sensing and field plots. 

During 2016-2017 we have analyzed the interaction between disturbance 
regimes and forests structure and dynamics in the NW of Spain, where forest 
fires have a recently increased role driven by more intense drought periods 
and land use changes. 

We have also worked on the effects of climate change on conifers and 
broadleaf tree species at the southernmost edges of their distribution in the 
Iberian Peninsula and the Mediterranean Basin. We have studied the coexis-
tence and historical dynamics of old-growth forests under global change, 
differences in the climate sensitivity and vulnerability to climate change of 
beech marginal populations as well as linking changes in forest growth to 
atmospheric circulation patterns. We have characterize physiological, 
morphological, and anatomical traits related to xylem that could be 
early-warning signals of drought-induced dieback in pine and oak forests in 
Europe as well as in the advancement of species distribution modelling in 
Europe and assessment of past environmental variations based on tree rings.
Through demographic analysis derived from NFI databases, complemented 
with field data, remote sensing derived information and dendroecological 
analysis, we have assessed the conservation status and future perspectives of 
marginal populations of beech in the Central Range of Spain and of fir in the 
Pyrenees. We have also studied the natural regeneration of mixed stands of 
Pinus pinea L. and Pinus pinaster Ait. in the Northern Plateau, where the persis-

tence of P. pinaster is compromised.

Our group coordinates the harmoni-
zation of conservation status indicators 
that can be estimated with the 
information provided by NFIs to 
comply with the requirements of the 
Habitats Directive in the framework of 
the Horizon 2020 DIABOLO project. 
Our group has also supported the 
development and implementation of 
methods to estimate the wood quality 
in productive stands of Northern Spain 
in the frame of the NFI.

Forest Monitoring, Sustainable
Management And Global Change

SCIENTIFIC STAFF
Isabel Cañellas
Fernando Montes
Antonio Vazquez
Darío Martín-Benito

Martín-Benito D, Anchukaitis K, Evans M, del Río M, 
Beeckman H, Cañellas I. 2017. Effects of drought on 
the xylem anatomy and water use efficiency in two 
co-occurring pine species. Forest 8, 332. 
DOI:10.3390/f8090332

Hernández L, Montes F, Saiz-Ollero H, Sánchez de 
Dios R, Cañellas I. 2017. Exploring range shifts of 
contrasting tree species across a bioclimatic transition 
zone. European Journal of Forest Research 136: 
481-492. DOI: 10.1007/s10342-017-1047-2. 

Alberdi I, Michalak R. et al. 2016. Towards harmoni-
zed assessment of European forest availability for 
wood supply in Europe. Forest Policy and Economics 
7020, 29. DOI: 10.1016/j.forpol.2016.05.014

Dorado-Liñán I, Cañellas I, Valbuena-Carabaña M, Gil 
L, Gea-Izquierdo I. 2017. Dendrochronologia 44, 48–57.

Moreno-Fernández D, Hernández L, Sánchez-González M, Cañellas I, Montes F. 2016. Space-time modelling of changes in the abundance and distribution 
of tree species. Forest Ecology and Management 372, 206-216.

Gómez C, White JC, Wulder MA. 2016. Optical remotely sensed time series data for land cover classification: A review. ISPRS Journal of Photogrammetry 
and Remote Sensing 116, 55-72.

Vázquez de la Cueva A. 2016. Incendios forestales en la España peninsular (1974-2010).  Análisis temporal y espacial desde una perspectiva ecológica. 
Monografía INIA, Serie Forestal nº 29. 204 páginas.  ISBN 978-84-7498-567-2  

5

GROUP MEMBERS

POSTDOCTORAL
SCIENTIFIC
Cristina Gómez
Isabel Dorado-Liñán
Iciar Alberdi
Laura Hernández

TECHNICAL 
ASSISTANCE
Ángel Bachiller
Estrella Viscasillas

PREDOCTORAL STUDENT 
Daniel Moreno-Fernández
Macarena Férriz

TECHNICIAN STAFF 
Patricia Adame
Silvia Guerrero
Isabel Aulló

SELECTED PUBLICATIONS



Our main aim is to generate and improve scientific and technological 
knowledge on the integrated forest fire management in the context of 
global change. Our research focus is on the characterization of forest 
fuels, evaluation of fire risk and hazard paying special attention to the 
evaluation of plant flammability and their interactions with fuel moisture 
content, physical and chemical characteristics of vegetation. Our labo-
ratory is a singular facility with devices which allow the characterization 
of forest fuels at different scales (plant element, entire plant, fuel 
complex). 

These devices help to understand some processes of forest fuel 
combustion as a complement to large scale experiments. For us, 
another important research topic is the post-fire dynamics of vegeta-
tion. To deal with this subject, we monitor permanent field plots to 
analyze the influence of the most relevant variables, such as fire severity 
and post-fire management, and to generate survival models. We have 
started (2016-2017) new research activities, such as experimental 
prescribed burnings carried out to evaluate their efficacy and ecologi-
cal effects in the Mediterranean pinewood ecosystems. These research 
activities, in collaboration with public managers from Spanish Autono-
mous Regions, research groups and universities, are in the context of 
the GEPRIF project https://geprif.agripa.org. In addition,  we are 
working with researchers, expert in remote sensing, in the context of the 
FORESTCHANGE project to estimate the post-fire dynamic using 
spatio-temporal data from different sources. (satellite, LiDAR, TLS, 
Forestereo ®) 

Forest Fires

SCIENTIFIC STAFF
Carmen Hernando
Mercedes Guijarro
Javier Madrigal

Espinosa J, Madrigal J, De la Cruz AC, Carrillo C, 
Guijarro M, Jiménez E, Hernando C. (2018) Short-term 
effects of prescribed burning on litterfall biomass in 
mixed stands of Pinus nigra and Pinus pinaster and pure 
stands of Pinus nigra in the Cuenca Mountains (Central-Eastern Spain). Sci Tot Env 618: 941-951.

Dehane B, Hernando C, Guijarro M, Madrigal J. (2017) Flammability of some companion species in cork oak (Quercus suber L.) forests. Ann For Sci 
74:60

Fares S, Bajocco S, Salvati L, Camarretta N, Dupuy JL, Xanthopoulos G, Guijarro M, Madrigal J, Hernando C, Corona, P. (2017) Characterizing 
potential wildland fire fuel in live vegetation in the Mediterranean region. Ann For Sci: 74: 1

Madrigal J, Fernández-Migueláñez I, Guijarro M, Hernando C, Tolosana E, Vega D (2017) Does exploitation of forest biomass for energy purposes 
reduce fire hazard in the Mediterranean Basin? A case study in the Caroig Massif (Eastern Spain). European Journal of Forest Research 136 (1): 13-26

Della Rocca G, Madrigal J, Marchi E, Michelocci M, Moya B, Danti R. (2017) Relevance of terpenoids on flammability of Mediterranean species: an 
experimental approach at a low radiant heat flux. iForest 10: 766-775
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WEBSITE:

http://lab-incendios-forestales.agripa.org/



The overall goal of our research is to understand the biology of pathogenic 
fungi and the factors involved in disease epidemiology, in order to prevent 
diseases and to support forest management decisions.

One of the main research goals is on Pitch Canker disease on Pines. During 
2016-2017 we evaluated potential sources of inoculum of particular 
relevance to prevent infection of trees in a new stand. Specifically, we studied 
the presence of Fusarium circinatum as an endophyte in plants growing 
under Pinus radiata symptomatic trees that may act as a reservoir of inocu-
lum. We detected the fungus in the aerial part in five species of dicot families 
(Asteraceae, Lamiaceae, Rosaceae), in addition to two species in the 
Poaceae. An analysis of microsatellite markers showed a unique haplotype 
regardless of whether the isolates' origin was pine cankers or non-symptoma-
tic herbaceous plants. 

We also studied survival times of F. circinatum in the pine debris and soil of 
plantations with pitch canker disease. Naturally colonized branch segments 
and their needles were placed on soil in two locations and sampled at 
intervals during the following two years. After 858 days the pathogen was not 
recovered from any of the branch segments sampled at either of the two 
locations and only in one needle piece out of 120 analyzed. F. circinatum 
was not recovered from 2-mm-sieved soil collected under pitch canker-infec-
ted pines. We conclude fungus in debris or in soil is not likely to contribute to 
reinfection of new plantations after two years, but pathogen in alternative 

hosts may be present for 
unknown time. 

Finally, we developed a 
risk map for pitch canker 
disease in Spain based 
on the probability of 
environmental suitability 
for the disease and for 
future climatic scenarios, 
and we defined the 
pathogen conditions for 
infection periods and 
growth.

Forest Pathology

Hernandez-Escribano L, Iturritxa E, Elvira-Recuenco M, 
Berbegal M, Campos JA, Renobales G, García I, 
Raposo R. 2018. Herbaceous plants in the understory 
of a pitch canker-affected Monterey pine plantation 
are endophytically infected with Fusarium circinatum. 
Fungal Ecology 32: 65-71.

Serra-Varela MJ, Alía R, Pórtoles J, Gonzalo J, Soliño 
M, Grivet D, Raposo R. 2017. Incorporating exposure 
to pitch canker disease to support management 
decisions of Pinus pinaster Ait. in the face of climate 
change. PLoS ONE 12(2): e0171549.

Serrano Y, Iturritxa E, Elvira-Recuenco M, Raposo R. 
2017. Survival of Fusarium circinatum in soil and Pinus 
radiata needle and branch segments. Plant Pathology 
66, 934-940. 

Elvira-Recuenco M, Iturritxa E, Raposo R. 2015. Impact of Seed Transmission on the Infection and Development of Pitch Canker Disease in Pinus 
radiata. Forests 6, 3353-3368.

Elvira-Recuenco M, Iturritxa E, Majada J, Alia R, Raposo R. 2014. Adaptive Potential of Maritime Pine (Pinus pinaster) Populations to the Emerging 
Pitch Canker Pathogen, Fusarium circinatum. PLoS ONE 9(12): e114971.
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Our major research focus is to improve the scientific and technological knowled-

ge on the properties of wood and cork raw materials and derived products (physi-

cal-mechanical and technological properties, sustainability, suitability for use, 

durability).

In the 2016-2017 period, we investigated in the functional behavior of wood 

under exterior conditions, analyzing the effect of species and climate. We have 

also reported on the transition point between juvenile and mature wood, in Pinus 

sylvestris L. and Pinus nigra Arn. In parallel, the diagnostic of abiotic and biotic 

agents affecting timber in buildings is investigated, as well as the most appropria-

te conservation methods in cooperation with the Ministry of Public Works and 

Transport to produce a guide of intervention in buildings with wooden structures.

In INIA-CIFOR, in collaboration with the National Reference Laboratory of 

Nemathology (CSIC), continue the study of the optimization and efficacy of 

innovative physical and chemical treatments innovative chemical and physical 

treatments for the control and dispersion of Pine Wood Nematode (Bursaphelen-

chus xylophilus), a quarantine organism in the European Union, affecting conifer 

forest masses.

In the Cork Laboratory, different feasibility studies have been conducted on the 

use of near infrared spectroscopy (NIRS). One for determining porosity in cork 

planks, which is the main feature for classifying cork in terms of quality; and 

another one for predicting the presence of yellow stain in cork granulate, an 

anomaly directly related to the 

presence of TCA, which is one of the 

main quality problems of the 

cork-processing sector. In addition, a 

protocol has been developed for 

taking data and samples of cork in 

the 4th National Forest Inventory, 

which will be an important source of 

information on the availability of cork 

in Spanish cork oak forests.

Wood and Cork

SCIENTIFIC STAFF
Juan I. Fernández-Golfín
Rafael Diez
Teresa de Troya
Eva Hermoso
Mariola Sánchez

Fernandez-Golfin JI, Larrumbide E, Ruano A, Galvan 
J, Conde M (2016). Wood decay hazard in Spain 
using the Scheffer index: proposal for an improve-
ment. Eur. J. Wood Prod. 74 (4): 591-599. 
doi:10.1007/s00107-016-1036-z. 

Lykidis C, Troya MT, Conde M, Galván J, Mantanis G. 
(2016). Termite resistance of beech wood treated with 
zinc oxide and zinc borate nanocompounds. Wood 
Material Science & Engineering (SWOO), doi: 10.1080/17480272.2016.1257651, 1-5.

Ewart D, Nunes L, Troya MT, Kutnik M. (2017). Termites and Changing Climate. Climate Change Impacts on Urban Pests. CABI Climate Changing 
Series. CAB International, Filipinas: 80-94. ISBN: 978-1-78064-537-7,

Sánchez-González M, García-Olmo J, Prades C. (2016). Correlation between porosity of cork planks before and after boiling using near infrared 
spectroscopy. Eur. J. Wood Prod. 74 (4): 509-517 doi:10.1007/s00107-016-1014-5 

Luengo E, Hermoso E, Cabrero JC, Arriaga F (2017). Bonding strength test method assessment for Cross-Laminated Timber Derived Stressed-Skin 
Panels (CLT SSP). Materials and Structures 50: 204. doi:10.1617/s11527-017-1069-8
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The behavior of paper for packaging under the conditions of food transport 
has been studied. Different paper products (cardboard, security papers, 
paper in contact with foodstuff) have been evaluated to determine their 
suitability for the intended use. In collaboration with Ministry of Finance and 
Public Function, copy papers that are presented to a centralized purchase, 
have been analyzed whether they meet the required conditions.

Progress has been made in the efficient fractionation of lignocellulosic 
biomass through chemical and physical-chemical methods in order to valori-
ze them as biofuels, chemicals and bioproducts. Advances in the use of 
bacterial nanocellulose in the restoration of deteriorated documents has 
been achieved.

Cellulose and Paper

SCIENTIFIC STAFF
Juan C. Villar

N. Gómez, S.M. Santos, J.M. Carbajo, J.C. Villar (2017). Use of Bacterial Cellulose in Degraded Paper Restoration: Effect on Visual Appearance

of Printed Paper. BioResources 12 (4), 9130-9142.

S.M. Santos, J.M. Carbajo, N. Gómez, M. Ladero, J.C. Villar (2017). Paper reinforcing by in situ growth of bacterial cellulose. Journal of Materials

Science. 52 (10), 5882-5893.

M. Wojtusik, J.C. Villar, M. Zurita, M. Ladero, F. Garcia-Ochoa (2017). Study of the enzymatic activity inhibition on the saccharification of acid

pretreated corn stover. Biomass and Bioenergy. 98, 1-7.

A. Lourenço, J. Gominho, M.D. Curt, E. Revilla, J.C. Villar, H. Pereira (2017). Steam explosion as pre-treatment of Cynara cardunculus prior to

delignification. Ind. Eng. Chem. Res. 56(1): 424–433.

S.M. Santos, J.M. Carbajo, N. Gómez, E. Quintana, M. Ladero;  Sánchez, A.,  Chinga-Carrasco, G.,  J.C. Villar (2016). Use of bacterial cellulose

in degraded paper restoration. Part I: application on model papers. Journal of Materials Science 51(3): 1541-1552.

S.M. Santos, J.M. Carbajo, N. Gómez, E. Quintana, M. Ladero;  Sánchez, A.,  Chinga-Carrasco, G.,  J.C. Villar (2016). Use of bacterial cellulose

in degraded paper restoration. Part II: application on real samples. Journal of Materials Science. 51(3): 1553-1561.

N. Gómez, C. Molleda, E. Quintana, J.M. Carbajo, A. Rodríguez, J.C. Villar (2016). Attenuated total reflectance Fourier transform infrared

spectroscopy (ATR-FTIR) applied to study the distribution of ink components in printed newspapers. Applied Spectroscopy 70(9): 1-9.
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The transition towards a post-petroleum society for mitigating global climate 
change is currently led by the development and implementation of bioeco-
nomy. In this context, the major research topic of this group is the develop-
ment of processes for obtaining value-added products from the main 
components of the lignocellulosic biomass (cellulose, hemicellulose and 
lignin) using not only wood and non-wood raw materials but also forestry 
and agriculture residues. This approach covers the chemical and structural 
characterization of the main lignocellulose components, the development 
and optimization of different biomass fractionation technologies (physical, 
chemical, biological and physico-chemical processes), and the conversion of 
the different biomass components into biofuels and products. Particularly, the 
group is focused in the production of bioethanol, pulp and paper and nano-
cellulose from sugars fraction, and oleogels from lignin. Special attention is 
paid in the use of biotechnological tools (ligninolytic microorganisms and/or 
their enzymes) for improving both profitability and sustainability of the ligno-
cellulose fractionation processes and also of the conversion routes.

Main Lines Of Research

• Chemical and structural characterization of the major components of the 
lignocellulosic biomass (cellulose, hemicellulose and lignin)
• Development and optimization of fractionation technologies based on 
physical, chemical, biological 
and physico-chemical processes
 • Conversion of sugars fraction 
in bioethanol, pulp and paper 
and nanocellulose
• Conversion of lignin fraction in 
value-added bioproducts such 
as oleogels with industrial 
applications.

Lignocellulosic Biomass Valorization:
Bioenergy and Bioproducts

SCIENTIFIC STAFF
María E. Eugenio Martín
David Ibarra Trejo

Santos JI, Fillat Ú, Martín-Sampedro R, Eugenio ME, Negro MJ, Ballesteros I, Rodríguez A, Ibarra D. 2017. Evaluation of lignins from side-streams 
generated in an olive tree pruning-based biorefinery: Bioethanol production and alkaline pulping. Int. J. Biol Macromolec 105, 238-251. 

Ibarra D, Eugenio ME, Cañellas I, Sixto H, Martín-Sampedro R. 2017. Potential of different poplar clones for sugar production. Wood Sci Technol 
51, 669-684.

Fillat Ú, Martín-Sampedro R, Ibarra D, Macaya D, Martín JA, Eugenio, M.E. 2017. Potential of the new endophytic fungus Hormonema sp. 
CECT-13092 for improving processes in lignocellulosic biorefineries: biofuel production and cellulosic pulp manufacture. J.  Chem. Technol. Biotech-
nol. 92, 997-1005.

Martín-Sampedro R, López-Linares, JC, Fillat Ú, Gea-Izquierdo G, Ibarra D, Castro E, Eugenio ME 2017. Endophytic Fungi as Pretreatment to Enhan-
ce Enzymatic Hydrolysis of Olive Tree Pruning. Biomed Re. Int., 1-10.

Fillat Ú, Martín-Sampedro R, Macaya-Sanz, D, Martín JA, Ibarra D, Martínez MJ, Eugenio ME. 2016. Screening of eucalyptus wood endophytes 
for laccase activity. Process Biochem. 51, 589-598.
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The transition towards a post-petroleum society for mitigating global climate 
change is currently led by the development and implementation of bioeco-
nomy. In this context, the major research topic of this group is the develop-
ment of processes for obtaining value-added products from the main 
components of the lignocellulosic biomass (cellulose, hemicellulose and 
lignin) using not only wood and non-wood raw materials but also forestry 
and agriculture residues. This approach covers the chemical and structural 
characterization of the main lignocellulose components, the development 
and optimization of different biomass fractionation technologies (physical, 
chemical, biological and physico-chemical processes), and the conversion of 
the different biomass components into biofuels and products. Particularly, the 
group is focused in the production of bioethanol, pulp and paper and nano-
cellulose from sugars fraction, and oleogels from lignin. Special attention is 
paid in the use of biotechnological tools (ligninolytic microorganisms and/or 
their enzymes) for improving both profitability and sustainability of the ligno-
cellulose fractionation processes and also of the conversion routes.

Main Lines Of Research

• Chemical and structural characterization of the major components of the
lignocellulosic biomass (cellulose, hemicellulose and lignin)
• Development and optimization of fractionation technologies based on
physical, chemical, biological
and physico-chemical processes
• Conversion of sugars fraction

in bioethanol, pulp and paper
and nanocellulose
• Conversion of lignin fraction in
value-added bioproducts such
as oleogels with industrial
applications.

Lignocellulosic Biomass Valorization:
Bioenergy and Bioproducts

SCIENTIFIC STAFF
María E. Eugenio Martín
David Ibarra Trejo

Santos JI, Fillat Ú, Martín-Sampedro R, Eugenio ME, Negro MJ, Ballesteros I, Rodríguez A, Ibarra D. 2017. Evaluation of lignins from side-streams 
generated in an olive tree pruning-based biorefinery: Bioethanol production and alkaline pulping. Int. J. Biol Macromolec 105, 238-251. 

Ibarra D, Eugenio ME, Cañellas I, Sixto H, Martín-Sampedro R. 2017. Potential of different poplar clones for sugar production. Wood Sci Technol 
51, 669-684.

Fillat Ú, Martín-Sampedro R, Ibarra D, Macaya D, Martín JA, Eugenio, M.E. 2017. Potential of the new endophytic fungus Hormonema sp. 
CECT-13092 for improving processes in lignocellulosic biorefineries: biofuel production and cellulosic pulp manufacture. J.  Chem. Technol. Biotech-
nol. 92, 997-1005.

Martín-Sampedro R, López-Linares, JC, Fillat Ú, Gea-Izquierdo G, Ibarra D, Castro E, Eugenio ME 2017. Endophytic Fungi as Pretreatment to Enhan-
ce Enzymatic Hydrolysis of Olive Tree Pruning. Biomed Re. Int., 1-10.

Fillat Ú, Martín-Sampedro R, Macaya-Sanz, D, Martín JA, Ibarra D, Martínez MJ, Eugenio ME. 2016. Screening of eucalyptus wood endophytes 
for laccase activity. Process Biochem. 51, 589-598.
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Our scientific activity has focused mainly on aspects related to agroforestry 
chemistry, in particular in the study of chemical components, polyphenols, 
tannins, volatile compounds and other bioactive substances, in agricultural and 
forestry species and products, and their relationship with quality and industrial 
processes. This line is currently active in technology transfer and collaborations 
with companies or institutions.

In recent years, we have taking part of research projects led by the group of 
Ecophysiology and Genetics of CIFOR. We are responsible for launching a new 
line of research focused on the study of the metabolic response to conditions of 
water stress and high levels of CO2 as adaptation to climate change, in different 
forest species such as Fagus sylvatica, Pinus pinaster, and Quercus pyrenaica.

In the 2016-2017 period, we investigated particularly in, Fagus sylvatica: 
relationship between leaf metabolome and geographical origin with the different 
response to abiotic stresses. Relationship between physiological and metabolic 
reaction to water stress.

Fagus sylvatica and Quer-
cus pyrenaica: metabolic 
response in roots and 
leaves to combined stresses 
(elevated CO2 levels and 
drought).

Pinus pinaster: metabolic 
response to drought accor-
ding to different organs, 
developmental processes 
such as heteroblasty, and 
genotype. 

Metabolic response to 
combined stresses (eleva-
ted CO2 levels and 
drought), effect of hetero-
blasty and genotype. 
Incidence of rootstock in 
metabolic response to 
drought.

Forest Chemistry

SCIENTIFIC STAFF

Estrella Cadahía Fernández
Brígida F. de Simón Bermejo

Aranda I, Sánchez-Gómez D, de Miguel M, Mancha JA, Guevara MA, Cadahía E, Fernández de Simón B (2017). Fagus sylvatica L. provenances 
maintain different leaf metabolic profiles and functional response. Acta Oecologica 82, 1-9.

Fernández de Simón B, Sanz M, Cervera MT, Pinto E, Aranda I, Cadahía E (2017). Leaf metabolic response to water deficit in Pinus pinaster Ait. 
relies upon ontogeny and genotype. Environmental Experi. Bot. 140, 41–55.

de Miguel M, Guevara MA, Sánchez-Gómez D, de María N, Díaz LM, Mancha JA, Fernández de Simón B , Cadahía E, Desai N, Aranda I , Cerve-
ra  MT (2016). Organ-specific metabolic responses to drought in Pinus pinaster Ait. Plant Physiol. Biochem. 102, 17–26.

Cadahía E, Fernández de Simón B, Aranda I, Sanz M, Sanchez-Gómez D, Pinto E (2015). Non-targeted metabolic profile of Fagus sylvatica leaves 
using liquid chromatography with mass spectrometry and gas chromatography with mass spectrometry. Phytochem. Anal. 26, 171–182.
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Our research focuses on the integrated production of forests systems, 

including its role both as a traditional source of raw material, as in the 

production of non-commercial outcomes such as biodiversity, landscape, 

etc. We develop research in an integrated manner –ranging from an 

economic valuation to the ecology of species- that allows including 

different components of biodiversity in public and private decision-ma-

king. Thus we try to contribute to the sustainable management of forest 

systems, and to advance in the development of scientific and technical 

knowledge about ecosystem services. All together may give answers 

about the social demand, as well as biological and operational insights 

on the ecosystems conservation.

Research areas fall within the fields of environmental economics and 

biodiversity conservation. Research topics include environmental valua-

tion, natural resources modelling, and sustainable management of 

natural resources. 

Biodiversity & Economics

SCIENTIFIC STAFF

María Martínez-Jauregui
Mario Soliño

Soliño M, Yu T, Alía R, Auñón F, Bravo-Oviedo A., Chambel MR, de Miguel J, del Río M, Justes A, Martínez-Jauregui M, Montero G, Mutke S, 
Ruiz-Peinado R, García del Barrio JM. (2018). Resin-tapped pine forests in Spain: Ecological diversity and economic valuation. Science of the Total 
Environment 625: 1146-1155.

Martínez-Jauregui M, Linares O, Carranza J, Soliño M. (2017). Dealing with conflicts between people and colonizing native predator species. 
Biological Conservation 209: 239-244.

Campos P, Caparrós A, Cerdá E, Diaz-Balteiro L, Herruzo AC, Huntsinger L, Martín-Barroso D, Martínez-Jauregui M, Ovando P, Oviedo JL, Pasalo-
dos-Tato M, Romero C, Soliño M, Standiford RB (2017). Multifunctional natural forest silviculture economics revised: Challenges in meeting landow-
nersʼ and societyʼs wants. A review. Forest Systems, 26(2): eR01S.

Martínez-Jauregui M, Herruzo AC, Campos P, Soliño M. (2016). Shedding light on the self-consumption value of recreational hunting in European 
Mediterranean Forests. Forest Policy and Economics 63: 83-89.

Martínez-Jauregui M, Díaz M, Sánchez de Ron D, Soliño M. (2016). Plantation or natural recovery? Relative contribution of planted and natural 
pine forests to the maintenance of regional bird diversity along ecological gradients in Southern Europe. Forest Ecology and Management 376: 
183-192
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Our major research focus is to improve the sustainable production of lignocellu-

lose biomass as feedstock for the promotion of bioeconomy. 

For this, we consider different partial goals related to:

• Selection of plant materials under optimal and under marginality conditions

(salinity and drought) regarding adaptation and production

• Modelling for the improvement of biomass estimations

• Root biomass: growth patterns and quantification of carbon accumulation

• Additionally, the estimation of biomass from shrub formations is being conside-

red as well as the environmental impacts of its harvesting

Using information derived from the network of woody plots in short rotation, the 

production of biomass in different poplar genotypes has been characterized from 

an adaptive approach, considering both yield capacity and reactivity to different 

site conditions. Under salt stress, we have identified different degrees of tolerance 

attributable to physiological mechanisms that act with different effectiveness, both 

in poplar and eucalyptus genotypes. At the molecular level, changes in the 

expression of genes linked to xylem differentiation have also been identified. In 

addition, under limiting water conditions, different behaviours has been identified 

for poplar materials, considering both production, water use efficiency and N 

content.  Likewise, yield has been modelled for the different proposed scenarios. 

Also using information from the network of plots, a more robust model that allow 

to make more precise estimations of the stock of biomass in plantations throu-

ghout the rotations has been constructed. Age was identified as a determining 

factor for the adjustment of the models. The inclusion of the number of shoots 

contributes to increase the reliability of the same for the different rotations. 

In collaboration with different research groups, we have characterized the 

biomass thermochemical and physically for thermal use but also in relation to 

sugar composition as second generation biofuels. Likewise, it has collaborated in 

the field evaluation of transgenic lines that had over-expressed or suppressed a 

gene responsible for inducing silepsis, a trait highly correlated with the production 

of biomass.

Finally, in the attempt to know the resources of biomass at a general level, 

progress has been made in the estimation of biomass from shrub formations in 

Mediterranean conditions considering restrictions at different scales. The impacts 

of harvesting has been evaluated over time, taking into account plant biodiversity, 

soil and fire risk.

Plantations Forestry
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Hortensia Sixto
Isabel Cañellas
Jose Manuel Grau
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Isabel Gonzalez

TECHNICAL ASSISTANCE
Jose Pablo de la Iglesia
Ana Parras
Estrella Viscasillas
Angel Bachiller

Oliveira N, Rodríguez-Soalleiro R, Cañellas I, 
Pérez-Cruzado C, Sixto H. 2017. On the genetic 
affinity of individual-tree biomass allometry in poplar 
short rotation coppice. Bioenergy Research

González-González B, Oliveira N, González I, 
Cañellas I, Sixto H. 2017. Poplar biomass production 
in short rotation under irrigation: A case study in the 
Mediterranean Biomass & Bioenergy 

Sixto H, González-González B, Molina-Rueda JJ, 
Garrido-Aranda A, Sanchez MM, Lopez G, Gallardo 
F, Cañellas I, Mounet F, Grima-Pettenati J, Cantón F. 
2016. Eucalyptus spp. and Populus spp. coping with 
salinity stress: an approach on growth, physiological 
and molecular features in the context of short rotation 
coppice (SRC) Trees-Structure and Funtion 30 (5), 
1873-1891

Sixto H, Gil P, Ciria P, Camps F, Cañellas I, Voltas J. 2016. Interpreting genotype-by-environment interaction for biomass production in hybrid 
poplars under short-rotation coppice in Mediterranean environments. Global Change Biology Bioenergy 8 (6), 1124-2235.
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Animal Health 
Research Centre

(CISA)



The Centre for research on Animal Health, lo-
cated in Valdeolmos, Madrid, is a centre for re-
search and surveillance in prevention, diagnosis 
and control of animal transmissible diseases. It 
is particularly focused on emerging, re-emerging 
and transboundary infectious diseases of lives-
tock causing economical and sanitary impact, 
including zoonosis that may cause restrictions in 
the international trade and a serious effect on 
public health and food security. Its primary mis-
sion is to promote advanced research, technolo-
gy development, cooperation with national and 
international bodies, and technology transfer in 
the area of animal health, following the strate-
gic priorities agreed by national and internatio-
nal forums and organizations of relevance in the 
area.

CISA Biosafety (BSL) facility is nearly 10.824 m2 
in extension, and it is made up by 40 BSL3 labo-
ratories (14 in common use) where specialized 
studies and technical assistance are performed 
under the highest quality standards for the con-
tinuous improvement of prevention and control 
of diseases. Restricted laboratories for research 
studies on Prions and FMD are in the site. Two 
BSL4 (OIE) Laboratories are designed to work 
with infectious agents that could affect humans, 
by using special suits that ensure the isolation 
and security of staff. Outside of the BSL facility, 
a restricted BSL-2 Area is located, consisting of 
10 laboratories equipped with the appropriate 
infrastructure for epidemiology and modelling, 
environmental health, sequencing and molecu-
lar biology studies of infectious diseases, inclu-
ding wild life species.

The CISA Biosafety facility belongs to the 
Network of High Biosafety Laboratories (RLASB) 

in the map of Singular Scientific Technical Facili-
ties (ICTS) of MINECO, Also, It takes part of the 
Biological Alert Laboratory Network (RE-LAB), un-
der the Presidency of the Government and dedi-
cated to dealing with threats caused by biological 
agents.
In addition to the active collaboration as a partner 
in research projects with many European institutes 
and others worldwide, CISA actively participates 
in a number of networks of excellence, emphasi-
zing EPIZONE, DISCONTOOLS, VetBioNet, and 
Global Platforms for Epizootic Diseases, diagnosis 
and control. The MEDILABSECURE animal viro-
logy area of a “One health” laboratory network 
is coordinated by CISA to set up a liaison with 
nineteen countries around the Mediterranean and 
Black Sea, for capacity building to face alerts cau-
sed by zoonotic viral threats.

INIA-CISA is Reference Laboratory for EU and for 
the Food and Agriculture Organization of the Uni-
ted Nations (FAO) for African Swine Fever (ASF). 
This nomination requires of great capacity to res-
pond to emergencies and outbreaks associated to 
this disease. As such these laboratories develop 
an intense activity in diagnostic matters, provision 
of standards and controls, and harmonization of 
National Reference Laboratories. An active regu-
lar collaboration is established with more than fifty 
countries worldwide. 

INIA-CISA is Reference Centre in Biosafety for 
FAO (INIA-CISA) carrying out advising on biosa-
fety matters and bio-contention facilities.

There is an strong collaboration with the Ministry 
of Agriculture of Spain supporting to National 
reference laboratories in their needs and other 
scientific- technical matters affecting livestock.

DIRECTOR:

Mª Luisa Arias Neira 
arias@inia.es

RESEARCH GROUPS

• Epidemiology and Environmental Health
• Emerging and Transboundary Diseases
• New Strategies for the Control of relevant Pathogens in Animal Health
• Fish Immunology and Pathology
• Molecular and Cellular Biology of Prions
• Immunoprofilaxis of Vector-Borne Viral Diseases

Animal Health Research Centre (CISA)



Our principles are focused on the ONE HEALTH paradigm, assessing the 

livestock-wildlife-environment interphase. Main research lines:

Spatio-temporal epidemiology of transboundary and emerging 
infectious diseases of livestock. Its purpose is to diagnosis the epidemics 

(prevalence, transmission rate and speed, role of the hosts...) developing 

exploratory tools and to identify risk factors and/or protective measures that 

can condition the magnitude of the epidemic and its temporal and territorial 

distribution. An important part consists in the modelling of potential distribu-

tion of wild species. Main goals during 2016-2017 are the risk assessment of 

African Swine Fever (ASF) introduction in the EU trough wild boar, the develop-

ment of a homogeneous database on ASF notifications and a cartographic 

tool on wild boar distribution in Eurasia.

Diagnosis and epidemiology of main zoonotic and/or economic 
relevant diseases for livestock and the environment. It is addressed throu-

gh an epi-lab approach based on control strategies evaluation, cost-benefit 

analysis, higher sensitive diagnostic techniques development, genotypic 

characterization of isolates and molecular epidemiology. During 2016-2017, 

we have been focusing on bovine viral diarrhoea virus (BVDV) to identify the 

types and subtypes present in the Spanish productive systems and to study the 

evolution of viral subpopulations. We have also assessed the dynamics and 

viability of hives against the colony collapse syndrome of bees through the 

characterization of the Mediterranean scenario (weather, landscape, colony 

and management) and the identification of suitable areas.

Surveillance of antimicrobial resistance. Alternative methods for direct, 

multiplex and sensitive detection and quantification of antimicrobial resistance 

genes (ARG) in the resistome have been developed. Since the vast majority of 

the microbiota is not cultivable and most ARGs of epidemiological relevance 

are plasmid-mediated, this culture-independent method is highly encouraged 

for environmental studies, but also livestock and wildlife. It has been applied 

in 2016-2017 on national and international studies, e.g. composting effect 

on ARGs reduction and; 

livestock impact across a 

river basin in Costa Rica. 

On the other hand, we 

conduct environmental 

risk assessment on 

veterinary medicines 

linked to marketing 

authorizations.

Epidemiology And
Environmental Health

GROUP LEADER
Ana de la Torre Reoyo

Bosch J, Rodríguez A, Iglesias I, Muñoz MJ, Jurado 

C, Sánchez‐Vizcaíno JM, De la Torre A. (2017). 

Update on the Risk of Introduction of African Swine 

Fever by Wild Boar into Disease‐free European 

Union Countries. Transbound Emerg Dis, 64(5), 

1424-1432.

Bosch J, Iglesias I, Muñoz MJ, Torre A (2017). A 

cartographic tool for managing African swine fever 

in Eurasia: Mapping wild boar distribution based on 

the quality of available habitats. Transbound Emerg 

Dis, 64(6), 1720-1733.

Elvira Partida L, Fernández M, Gutiérrez J, Esnal A, Benavides J, Pérez V, de la Torre A, Álvarez M, Esperón F (2017). Detection of Bovine Viral 

Diarrhoea Virus 2 as the Cause of Abortion Outbreaks on Commercial Sheep Flocks. Transbound Emerg Dis, 64(1), 19-26. 

Asensio I, Vicente-Rubiano M, Muñoz MJ, Fernández-Carrión E, Sánchez-Vizcaíno JM, Carballo M (2016). Importance of Ecological Factors and 

Colony Handling for Optimizing Health Status of Apiaries in Mediterranean Ecosystems. PloS one 11(10), e0164205.

Blanco‐Peña K, Esperón F, Torres‐Mejía AM, Torre A,
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Our field of work is R&D&i in emerging and transboundary diseases represen-

ting serious threats to animal health, such as: African swine fever (ASF), classi-

cal swine fever (CSF), swine vesicular disease (SVD), foot-and-mouth disease 

(FMD), bluetongue (BT), peste-des-petits ruminants (PPR), Rift Valley fever 

(RVF), Crimea-Congo haemorrhagic fever (CCHF), and West Nile fever (WN), 

among others. The team is in charge of the European Union and FAO referen-

ce laboratories for ASF, and gives scientific and technical assistance to Natio-

nal Reference Laboratories (NRL) of Spain added to a strong commitment to 

international cooperation.

With regards to ASF, activities are mainly focused on biological and molecular 

characterization studies of ASF virus isolates currently affecting European 

countries, including massive sequencing. The main goal is to obtain a precise 

description of the genetic, clinical, virological and pathological features 

induced in animals infected with currently circulating ASFV isolates.

Second major research line is focused on WN, encompassing studies on 

pathogenesis, pathogen-host interaction, and cross-protection of different 

flaviviruses in mammals and in a range of avian natural host species, added 

to molecular characterization of recent Spanish WNV isolates to follow up the 

spread and evolution of the virus. 

Finally, our group is significantly involved in the development, updating and 

transfer of diagnostic methods for relevant infectious animal diseases such as 

ASF, WN and other flaviviruses, PPR, RVF, AI, BT or CCHF. 

As EU and FAO ASF reference laboratory, an extensive work on scientific 

advising and scientific-technical assistance is carried out all over the world. 

Our actions comprise missions, workshops, meetings, and training activities 

for international organisms and institutions (EFSA, SANTE (EC), FAO Regio-

nals), and for the veterinary services and animal health institutes of affected 

countries or those at risk of ASF. Throughout these activities, international 

cooperation is currently established with more than 40 countries. 

The team is also coordinating the animal virology area, through the MediLab-

Secure project, of a “One health” laboratory network covering 19 non-EU 

countries around the Mediterranean and Black Sea regions, organising a 

number of activities for capacity building to face alerts caused by zoonotic 

viral threats.

Emerging and 
Transboundary Diseases

Achenbach JE, Gallardo C, Nieto-Pelegrín E, Rivera-Arroyo B, Degefa-Negi T, Arias M, Jenberie S, Mulisa DD, Gizaw D, Gelaye E, Chibssa TR, 
Belaye A, Loitsch A, Forsa M, Yami M, Diallo A, Soler A, Lamien CE, Sánchez-Vizcaíno JM (2017).

Identification of a New Genotype of African Swine Fever Virus in Domestic Pigs from Ethiopia. Transbound Emerg Dis. 64(5): 1393-1404.

Cano-Gómez C, Fernández-Pinero J, García-Casado MA, Zell R, Jiménez-Clavero MA (2017). Characterization of PTV-12, a newly described porcine 
teschovirus serotype: in vivo infection and cross-protection studies. J Gen Virol. 98(7): 1636-1645.

Gallardo C, Soler A, Nieto R, Cano C, Pelayo V, Sánchez MA, Pridotkas G, Fernandez-Pinero J, Briones V, Arias M (2017). Experimental Infection 
of Domestic Pigs with African Swine Fever Virus Lithuania 2014 Genotype II Field Isolate. Transbound. Emerg. Dis., 64(1):300-304.

Pérez-Ramírez E., Llorente F, del Amo J, Fall G., Sall AA., Lubisi A., Lecollinet S, Vázquez A, Jiménez-Clavero MA (2017). Pathogenicity evaluation 
of twelve West Nile virus strains belonging to four lineages from five continents in a mouse model: discrimination between three pathogenicity catego-
ries. J Gen. Virol. 98(4): 662-670. 
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 New Strategies for the Control of 
relevant Pathogens in Animal Health

The main aim of our group is to promote Animal Health by the prevention of 
animal diseases by developing new strategies for vaccine improvement 
against important pathogens in Animal Health. Control strategies for most of 
the diseases in Animal Health are based on killed or attenuated vaccines of 
limited effectiveness and with serious risks. This indicates the need of develo-
ping new vaccine strategies that incorporate the potential of technological 
innovation. Thus, we are working on i) generation of Calicivirus VLPs as a 
platform for antigen presentation, ii) generation of recombinant non-replicati-
ve adenovirus as a new vaccine design, iii) analyses of immune responses 
against viral infections in natural hosts, and iv) identification and characteriza-
tion of viral epitopes.

In the 2016-2017 period, we have described a novel mechanism of viral 
induced- immunosuppression by bluetongue virus (BTV) during infection in 
sheep, in which disruption of follicular dendritic cells by BTV hinders B-cell 
division. This results in delayed production of high affinity and virus neutrali-
zing antibodies very early after infection, delaying host immune response that 
likely affects virus systemic dissemination and the clinical outcome of the 
disease. The study of T cell responses during BTV infection in sheep showed 
that CD4+- and CD8+-T cell populations expanded whereas recall respon-
ses to BTV challenge led to BTV-specific expansion and activation of CD8+- 
but not CD4+-T cells. Moreover, striking differences in repertoire develop-
ment were noted over the time-course of infection. We have also studied the 
immune response elicited by peste des petits ruminants virus (PPRV), descri-
bing CD4+ and CD8+ T cell epitopes in the F and H proteins . As a new 
approach to boost the immune response against viral infection, we have 
generated a recombinant non-replicative human adenovirus 5 (Ad5) expres-
sing type I IFN-tau, a unique type I IFN with low toxicity and a broad host 
range in vivo. Using a mouse model of influenza infection, we have shown 
that a single-dose intranasal administration of recombinant Ad5- IFN-tau can 
effectively prevent lethality and disease induced by influenza virus. These 
findings show that our Ad5- IFN-tau might represent a safer option for first line 
antiviral treatments against zoonotic diseases.

Furhter, we have generated chimeric VLPs, derived from rabbit hemorrhagic 
disease virus (RHDV) for the presentation of foreign B-cell antigens , including 
a neutralizing epitope from feline calicivirus and an influenza A virus M2 
protein epitope. The chimeric VLPs elicit potent protective humoral responses 
against displayed B-cell epitopes, as demonstrated by in vitro neutralization 
and in vivo protection against a lethal challenge. Additionally, a downsized 
versions of a synthetic dendrimeric peptide displaying two copies of a B-cell 
epitope linked to a T-cell epitope from foot-and-mouth-disease virus (FMDV) 
confers full protection against FMD virus challenge in pigs, pointing to a 
highly valuable, cost-effective FMDV candidate vaccine.

Lymphocystis disease affects marine and freshwater fish species worldwide 
and is caused by lymphocystis disease virus (LCDV). Using next-generation 
sequencing, we have identified within gilthead sea bream (S. aurata) lympho-
cystis lesions the concurrent presence of a new LCDV species (LCDV-Sa) as 
well as two novel viruses of the polyoma- and papillomavirus families. Becau-
se papillomaviruses have not been described in fish before, these findings 
support a more ancient origin of this virus family than previously thought.

Meizi E, et al. (2016) Follicular dendritic cells disrup-
tion as a novel mechanism of virus- induced immunosu-
ppression. Proc. Natl. Acad. Sci. USA, 113: E6238.

Martín V, et al. (2016) A recombinante adenovirus 
expressing ovine interferón Tau prevents influenza-in-
duced lethality in mice. J Virol. 90: 3738.

Moreno N, et al. (2016) Rabbit hemorrhagic disease 
virus capsid, a versatile platform for foreign B-cell 
epitopes display inducing protective humoral immune 
responses. Sci. Rep. 23: 31844.

Blanco E, et al. (2016) Full protection of swine against 
foot-and-mouth disease by a bivalent B-cell epitope 
dendrimer peptide. Antiviral Res. 129: 74.
López-Bueno A, et al. (2016) Concurrence of Iridovi-
rus, Polyomavirus, and a Unique Member of a New 
Group of Fish Papillomaviruses in Lymphocystis 
Disease- Affected Gilthead Sea Bream. J Virol. 90: 
8768.

Rojas JM, et al. (2017) Vaccination with recombinant 
adenovirus expressing peste des petites ruminants virus F 
or H proteins elicits T cell responses to epitopes that 
arises during PPRV infection. Vet Res. 48: 79.

Rojas JM, et al. (2017) Recall T cell responses to bluetongue virus produce a narrowing of the T cell repertoire. Vet Res. 48: 38

18

GROUP MEMBERS

SCIENTIFIC STAFF
Esther Blanco 
Juan Bárcena 
Alí Alejo 
Verónica Martín 

PREDOCTORAL STUDENTS
Miguel Avia Sánchez 
Giselle Rangel Tapia 
Daniel Rodríguez Martín 
Adrián Peláez Laderas

GROUP LEADER
Noemí Sevilla

TECHNICIAN STAFF
Yolanda Rodríguez Gómez 
Beatriz Guerra Sánchez

POSTDOCTORAL SCIENTISTS
José M. Rojas Carrasco 
Noelia Moreno Moguedano

SELECTED PUBLICATIONS



The main objective of our group is to understand the regulation mechanisms 

of the immune response in fish, especially those triggered in response to viral 

infections. Our research pretends to use this increased knowledge on antimi-

crobial resistance mechanisms in fish to design more effective vaccines, 

immunomodulatory treatments and molecular adjuvants. Specifically, our 

research line is focused on the regulation of B lymphocytes, responsible for 

antibody production and dendritic cells implicated in the onset of adaptive 

immunity, as well as chemokines as mediators of leukocyte mobilization.

In the 2016-2017 period, we have studied how rainbow trout B cells are 

regulated in response to different stimuli. On one hand, we have compared 

the effects of IL6 to those of LPS, establishing that while IL6 is a differentiation 

factor for fish B cells, LPS leads the B cells to an intermediate stage in which 

they have increased antigen presenting capacities as well as an augmented 

antibody secretion. We have also identified an important role for CK9, a trout 

CC chemokine. CK9 has the ability of attracting B cells and macrophages 

and regulating innate functions in both cell types, such as for example phago-

cytosis. Additionally, we have studied the effects of BAFF, a cytokine produced 

in mammals by innate cells to regulate early B cell responses. In our studies, 

we have demonstrated that fish BAFF also affects different aspects of B cell 

biology, provoking increased survival and antigen presenting capacities. 

Interestingly, the effects observed on diverse subsets of B cells defined in both 

the spleen and the peritoneum were different for some of the functions 

studied. Surprisingly, on the contrary to the situation in mammals where only 

stimulated B cells produce BAFF, we also found that some specific subsets of 

B cells are capable of producing BAFF in homeostasis, in what seems as an 

auto- regulatory loop. Finally, we have identified the genes that code for the 

different BAFF receptors for the first time in teleost fish, and we have establi-

shed a role for these receptors and their ligands in the pathogenesis of prolife-

rative kidney disease (PKD) that goes along with an expansion of the B cell 

compartment, as well as in the expansion and differentiation of B cells that 

takes place in the peritoneum in response to an antigenic stimulation.

Fish Immunology 
and Pathology

Aquilino C, Granja AG, Castro R, Wang T, Abos B, Parra D, Secombes CJ, Tafalla C(2016). Rainbow trout CK9, a CCL25-like ancient chemokine 
that attracts and regulated B cells ans macrophages, the main antigen presenting cells in fish. Oncotarget 7(14), 17547-64.

Abos B, Wang T, Castro R, Granja AG, Leal E, Havixbeck J, Luque A, Barreda DR, Secombes CJ, Tafalla C. (2017) Distinct differentiation programs 
triggered by IL-6 and LPS in teleost IgM+ B cells in the absence of germinal centers. Sci Rep 6, 30004.

Tafalla C, Gonzalez L, Castro R, Granja AG (2017) B cell-activating factor regulates different aspects of B cell functionality and is produced by a 
subset of splenic B cells in teleostfish. Front Immunol 8, 295.

Granja AG, Holland JW, Pignatelli J, Secombes CJ, Tafalla C (2017) Characterization of BAFF and APRIL subfamily receptors in rainbow trout 
(Oncorhynchus mykiss). Potential role of the BAFF/APRIL axis in the pathogenesis of proliferative kidney disease. Plos One 12(3): e0174249.

Castro R, Abos B, Gonzalez L, Granja AG, Tafalla C (2017) Expansion and differentiation of IgM+ B cells in the rainbow trout peritoneal cavity in 
response to different antigens. Dev Comp Immunol 70:119-127.
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The main objective of our group is to understand the regulation mechanisms 

of the immune response in fish, especially those triggered in response to viral 

infections. Our research pretends to use this increased knowledge on antimi-

crobial resistance mechanisms in fish to design more effective vaccines, 

immunomodulatory treatments and molecular adjuvants. Specifically, our 

research line is focused on the regulation of B lymphocytes, responsible for 

antibody production and dendritic cells implicated in the onset of adaptive 

immunity, as well as chemokines as mediators of leukocyte mobilization.

In the 2016-2017 period, we have studied how rainbow trout B cells are 

regulated in response to different stimuli. On one hand, we have compared 

the effects of IL6 to those of LPS, establishing that while IL6 is a differentiation 

factor for fish B cells, LPS leads the B cells to an intermediate stage in which 

they have increased antigen presenting capacities as well as an augmented 

antibody secretion. We have also identified an important role for CK9, a trout 

CC chemokine. CK9 has the ability of attracting B cells and macrophages 

and regulating innate functions in both cell types, such as for example phago-

cytosis. Additionally, we have studied the effects of BAFF, a cytokine produced 

in mammals by innate cells to regulate early B cell responses. In our studies, 

we have demonstrated that fish BAFF also affects different aspects of B cell 

biology, provoking increased survival and antigen presenting capacities. 

Interestingly, the effects observed on diverse subsets of B cells defined in both 

the spleen and the peritoneum were different for some of the functions 

studied. Surprisingly, on the contrary to the situation in mammals where only 

stimulated B cells produce BAFF, we also found that some specific subsets of 

B cells are capable of producing BAFF in homeostasis, in what seems as an 

auto- regulatory loop. Finally, we have identified the genes that code for the 

different BAFF receptors for the first time in teleost fish, and we have establi-

shed a role for these receptors and their ligands in the pathogenesis of prolife-

rative kidney disease (PKD) that goes along with an expansion of the B cell 

compartment, as well as in the expansion and differentiation of B cells that 

takes place in the peritoneum in response to an antigenic stimulation.

Fish Immunology
And Pathology

Aquilino C, Granja AG, Castro R, Wang T, Abos B, Parra D, Secombes CJ, Tafalla C(2016). Rainbow trout CK9, a CCL25-like ancient chemokine 
that attracts and regulated B cells ans macrophages, the main antigen presenting cells in fish. Oncotarget 7(14), 17547-64.

Abos B, Wang T, Castro R, Granja AG, Leal E, Havixbeck J, Luque A, Barreda DR, Secombes CJ, Tafalla C. (2017) Distinct differentiation programs 
triggered by IL-6 and LPS in teleost IgM+ B cells in the absence of germinal centers. Sci Rep 6, 30004.

Tafalla C, Gonzalez L, Castro R, Granja AG (2017) B cell-activating factor regulates different aspects of B cell functionality and is produced by a 
subset of splenic B cells in teleostfish. Front Immunol 8, 295.

Granja AG, Holland JW, Pignatelli J, Secombes CJ, Tafalla C (2017) Characterization of BAFF and APRIL subfamily receptors in rainbow trout 
(Oncorhynchus mykiss). Potential role of the BAFF/APRIL axis in the pathogenesis of proliferative kidney disease. Plos One 12(3): e0174249.

Castro R, Abos B, Gonzalez L, Granja AG, Tafalla C (2017) Expansion and differentiation of IgM+ B cells in the rainbow trout peritoneal cavity in 
response to different antigens. Dev Comp Immunol 70:119-127.
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The general objective of the group is to advance in the knowledge of the 

Transmissible Spongiform Encephalopathies (TSEs) and the agent causing 

these diseases. Three lines of work are being developed: i) development of 

bioassay of high sensitivity for prion detection and diagnosis; ii) study of the 

elements involved in prion replication and pathogenesis and iii) study of the 

different prion strains in the different species and its capability of transmission 

to human.

During this period we have made further progress in the study of zoonotic 

potential of the diversity of prion strains in livestock species. We have also 

made progress in the knowledge of the elements that modulate prion 

transmission barrier between species. In this topic, the most important contri-

bution has been the demonstration that persons with polymorphic variant 

PrP-Val129 are highly resistant to transmission of cattle BSE or BSE passaged 

in other species. However, PrP-Val129 individuals might be susceptible to 

infection with human-passaged BSE (vCJD) prions, and the propagated 

agents might transmit with molecular and neuropathological properties 

different from those of known vCJD in human (type 4 PrPres). These results 

indicate that human Val129-PrP polymorphic variant is a strong molecular 

protector against BSE zoonotic transmission but fails to prevent human-to-hu-

man vCJD transmission.

Our transgenic mouse models expressing different polymorphic variants of the 

PrPC in goat and sheep have allowed us to advance our understanding of the 

effect of some of these alleles in susceptibility/resistance to prion infection.

We also showed that prions infectivity in water environments may remain for 

long periods (several years). These observations represent a great handicap 

for the control of these infectious diseases.

Other contributions allowed us to improve our understanding on some 

aspects of the pathogenesis of prion diseases and the potential role of the PrP 

in several physiologic and pathologic processes.

Molecular and Cellular
Biology of Prions 

Espinosa JC, Nonno R, Di Bari M, Aguilar-Calvo P, Pirisinu L, Fernandez-Borges N, Vanni I, Vaccari G, Marin-Moreno A, Frassanito P, Lorenzo P, 
Agrimi U, Torres JM. 2016. PrPC Governs Susceptibility to Prion Strains in Bank Vole, While Other Host Factors Modulate Strain Features. J Virol 
90, 10660-10669

Aguilar-Calvo P, Espinosa JC, Andreoletti O, Gonzalez L, Orge L, Juste R, Torres JM. 2016. Goat K222-PrPC polymorphic variant does not provide 
resistance to atypical scrapie in transgenic mice. Vet Res 47:96.

Marin-Moreno A, Espinosa JC, Fernandez- Borges N, Piquer J, Girones R, Andreoletti O, Torres JM. 2016. An assessment of the long- term 
persistence of prion infectivity in aquatic environments. Environ Res 151:587-594.

Fernández-Borges N, Espinosa JC, Marín- Moreno A, Aguilar-Calvo P, Asante EA, Kitamoto T, Mohri S, Andréoletti O, Torres JM. Protective Effect 
of Val129-PrP against Bovine Spongiform Encephalopathy but not Variant Creutzfeldt-Jakob Disease. Emerg Infect Dis. 23(9), 1522-1530.

Huor A, Douet JY, Lacroux C, Lugan S, Tillier C, Aron N, Cassard H, Arnold M, Torres JM, Ironside JW, Andréoletti O. 2017. Infectivity in bone 
marrow from sporadic CJD patients. J Pathol 243 (3): 273–278
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Our group aims to develop control strategies against arboviruses of interest in 

Animal Health as well as to establish animal infection models and virus detec-

tion tools. Our work has focused mainly on Rift Valley fever virus (RVFV) and 

bluetongue virus (BTV). Other viruses of interest are Crimean-Congo hemo-

rraghic virus (CCHFV) Schmallenberg virus (SBV) and African Horse sickness 

virus (AHSV). The group maintains a clear vocation for international collabo-

rations in efforts to develop novel safer and efficacious control strategies for 

these viral diseases. Regarding BTV, the NS1 protein expressed by a modified 

vaccinia Ankara virus (MVA) vector can provide multiserotype protection 

against bluetongue virus that is largely dependent on CD8 T cell responses. 

We have also engineered recombinant vaccine candidates based on proteins 

VP2, VP7, and NS1 of BTV-4 or VP2 and NS1 of AHSV-4 that were incorpora-

ted into avian reovirus muNS-Mi microspheres and rMVA. The combination of 

these two antigen delivery systems protected IFNAR (-/-) mice against lethal 

challenges with homologous and heterologous serotypes of BTV and AHSV. 

With respect to RVFV we have shown that treatment with silver nanoparticles 

greatly reduced the infectivity of RVFV. Regarding vaccine strategies, we tested 

the ability of homologous and heterologous DNA and MVA prime boost 

vaccination to induce and sustain immune responses in sheep. Furthermore, 

a bivalent MVA vaccine expressing BTV-NS1 and RVFV- GnGc induced 

protection against both virus infections in mice and reduced BTV and RVFV 

viremia in sheep. Also, a recombinant RVFV vector encoding BTV-VP2 or 

BTV-NS1 antigens have been rescued entirely from cloned cDNAs and we 

have identified point mutations reducing virulence in vivo but maintaining 

immunogenicity. Finally we have cloned and expressed CCHFV antigens in 

several expression systems (bacterial, insect and mammalian) for use in 

diagnostic and monoclonal antibody (mAb) production.

Immunoprofilaxis of
Vector-Borne Viral Diseases

Marín-López A, Barriales D, Moreno S, Ortego J, Calvo-Pinilla E. (2016). Defeating Bluetongue virus: new approaches in the development of 
multiserotype vaccines. Future Virol.11(7):535-548.

Marín-López A, Bermúdez R, Calvo-Pinilla E, Moreno S, Brun A, Ortego J. (2016). Pathological characterization of IFNAR (-/-) mice infected with 
bluetongue virus serotype 4. Int. J. Biol. Sci. 12(12):1448-1460.

Borrego B, Lorenzo G, Mota-Morales JD, Almanza-Reyes H, Mateos F, López-Gi E, de la Losa N, Burmistrov VA, Pestryakov AN, Brun A, Bogdan-
chikova N. (2016). Potential application of silver nanoparticles to control the infectivity of Rift Valley fever virus in vitro and in vivo. Nanomedicine 
NBM 12 (5), 1185-1192.

Warimwe GM, Gesharisha J, Carr BV, Otieno S, Otingah K, Wright D, Charleston B, Okoth E, Lopez-Gil E, Lorenzo G, El- Behiry A, Alharbi NK, 
Al-dubaib MA, Brun A, Gilbert SC, Nene V, Hill AVS. (2016) Chimpanzee Adenovirus Vaccine Provides Multispecies Protection against Rift Valley 
Fever. Scientific Reports 6, 20617.

Boshra HY, Charro D, Lorenzo G, Sanchez I, Lazaro B, Brun A, Abrescia NGA 2017. DNA Vaccination Regimes Against Schmallenberg Virus 
Infection in IFNAR-/- Mice Suggest Two Novel Targets For Immunization. Antiviral Res. 141:107-115
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Plant Genetic 
Resources Centre

(CRF)

Our group aims to develop control strategies against arboviruses of interest in 

Animal Health as well as to establish animal infection models and virus detec-

tion tools. Our work has focused mainly on Rift Valley fever virus (RVFV) and 

bluetongue virus (BTV). Other viruses of interest are Crimean-Congo hemo-

rraghic virus (CCHFV) Schmallenberg virus (SBV) and African Horse sickness 

virus (AHSV). The group maintains a clear vocation for international collabo-

rations in efforts to develop novel safer and efficacious control strategies for 

these viral diseases. Regarding BTV, the NS1 protein expressed by a modified 

vaccinia Ankara virus (MVA) vector can provide multiserotype protection 

against bluetongue virus that is largely dependent on CD8 T cell responses. 

We have also engineered recombinant vaccine candidates based on proteins 

VP2, VP7, and NS1 of BTV-4 or VP2 and NS1 of AHSV-4 that were incorpora-

ted into avian reovirus muNS-Mi microspheres and rMVA. The combination of 

these two antigen delivery systems protected IFNAR (-/-) mice against lethal 

challenges with homologous and heterologous serotypes of BTV and AHSV. 

With respect to RVFV we have shown that treatment with silver nanoparticles 

greatly reduced the infectivity of RVFV. Regarding vaccine strategies, we tested 

the ability of homologous and heterologous DNA and MVA prime boost 

vaccination to induce and sustain immune responses in sheep. Furthermore, 

a bivalent MVA vaccine expressing BTV-NS1 and RVFV- GnGc induced 

protection against both virus infections in mice and reduced BTV and RVFV 

viremia in sheep. Also, a recombinant RVFV vector encoding BTV-VP2 or 

BTV-NS1 antigens have been rescued entirely from cloned cDNAs and we 

have identified point mutations reducing virulence in vivo but maintaining 

immunogenicity. Finally we have cloned and expressed CCHFV antigens in 

several expression systems (bacterial, insect and mammalian) for use in 

diagnostic and monoclonal antibody (mAb) production.

Immunoprofilaxis of
Vector-Borne Viral Diseases

Marín-López A, Barriales D, Moreno S, Ortego J, Calvo-Pinilla E. (2016). Defeating Bluetongue virus: new approaches in the development of 
multiserotype vaccines. Future Virol.11(7):535-548.

Marín-López A, Bermúdez R, Calvo-Pinilla E, Moreno S, Brun A, Ortego J. (2016). Pathological characterization of IFNAR (-/-) mice infected with 
bluetongue virus serotype 4. Int. J. Biol. Sci. 12(12):1448-1460.

Borrego B, Lorenzo G, Mota-Morales JD, Almanza-Reyes H, Mateos F, López-Gi E, de la Losa N, Burmistrov VA, Pestryakov AN, Brun A, Bogdan-
chikova N. (2016). Potential application of silver nanoparticles to control the infectivity of Rift Valley fever virus in vitro and in vivo. Nanomedicine 
NBM 12 (5), 1185-1192.

Warimwe GM, Gesharisha J, Carr BV, Otieno S, Otingah K, Wright D, Charleston B, Okoth E, Lopez-Gil E, Lorenzo G, El- Behiry A, Alharbi NK, 
Al-dubaib MA, Brun A, Gilbert SC, Nene V, Hill AVS. (2016) Chimpanzee Adenovirus Vaccine Provides Multispecies Protection against Rift Valley 
Fever. Scientific Reports 6, 20617.

Boshra HY, Charro D, Lorenzo G, Sanchez I, Lazaro B, Brun A, Abrescia NGA 2017. DNA Vaccination Regimes Against Schmallenberg Virus 
Infection in IFNAR-/- Mice Suggest Two Novel Targets For Immunization. Antiviral Res. 141:107-115
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tional Programme on Conservation and 
Utilization of Plant Genetic Resources 
(PNRF); the maintenance, characteriza-
tion and evaluation of the active collec-
tions of cereals, legumes and industrial 
crops collections and the maintenance of 
field collections of roses, poplars and aro-
matic species. In addition, scientists from 
the CRF conduct applied research focu-
sed on the rationalization and utilisation 
of the collections and on seed physiology 
and pathology. Finally, the CRF also plays 
a key role advising public and private ins-
titutions on national and international is-
sues related to plant genetic resources for 
food and agriculture.

The CRF is based in La Canaleja, Alcalá 
de Henares, of Madrid. It is equipped with 
cold rooms, drying rooms and laborato-
ries where the plant genetic resources are 
characterized, tested (e.g. germination, 
pathogens, etc.) and cleaned. In addi-
tion, the CRF has a field of 110ha, 38 of 
which are irrigated, where other research 
groups from the INIA conduct also experi-
mental fieldwork.

DIRECTOR:

Luis M. Guasch Pereira
seccrf@inia.es

• Conservation of plant genetic resources
• Documentation and coordination of plant genetic resources
• Characterization and evaluation of plant genetic resources

The main objective of the Plant Genetic 
Resources Centre (CRF) is to contribute 
to the conservation and sustainable use 
of the genetic diversity of native plant ge-
netic resources and ecotypes, 
particular-ly underutilized landraces and 
crop wild relatives and other species 
with poten-tial value for food and 
agriculture. The-se genetic resources 
constitute the raw materials needed to 
obtain new varie-ties adapted to 
changing conditions. To achieve this 
objective the CRF hosts three 
interdependent research groups working 
in closely related research areas.

To achieve this its main objective, some of 
the main activities conducted by the CRF 
include the maintenance the seed base 
collection, comprised by a safety dupli-
cate of all the Spanish collections of plant 
genetic resources; the documentation 
and maintenance of the National Inven-
tory of the plant genetic resources held by 
the Spanish Network of collections as well 
as the CRF documentation system; pros-
pecting and collecting landraces threa-
tened by genetic erosion as well as crop 
wild relatives; the technical coordination 
of the Network of collections of the Na-

RESEARCH GROUPS

Plant Genetic 
Resources Centre (CRF)



The main objective of this group is to ensure the adequate seed conservation 

of the National base and active collections of the CRF genebank following 

international standards, and to provide genetic material to petitioners. To 

support these objectives research activities on physiology, technology and 

pathology of seeds are conducted to enable the continuous improvement of 

the conservation procedures.

Between 2016 and 2017 the number of samples incorporated into the CRF 

base and active collections was 1,664 and 1,360, respectively. Seed viability 

monitoring is a key activity of the CRF genebank performed to prevent genetic 

erosion of the conserved material. In 2016 – 2017, around 7,000 germina-

tion tests before storage and after different periods of conservation were 

carried out.  In addition, seed-borne microorganisms were identified through 

analysis of 1.525 samples. In these two years, the mean germination percen-

tage of the base collection accessions after 30 years of storage (1,497 

samples) was 91.6%. 

A study was initiated in 2016 aimed to assess the effect of different gaseous 

environment on the ageing of rye and onion seeds. In parallel, an experiment 

to estimate the oxygen consumption rates in seeds with low moisture contents, 

is being conducted.

This group is also in charge of the maintenance of the CRF field collections of 

poplars, aromatic plants and roses.

Conservation Of Plant
Genetic Resources

Juan-Vicedo J, Fernández-Pereira J, Ríos S, Casas JL. 
Martín I. (2016) Seed germination and storage 
behaviour of Lapiedra martinezii (Amaryllidaceae). 
Seed Science and Technology 44: 1-8

De Ron AM, Rodiño AP, Santalla M, González AM, 
Lema MJ, Martín I, Kigel J. (2016) Seedling Emergence 
and Phenotypic Response of Common Bean Germplasm 
to Different Temperatures under Controlled Conditions 
and in Open Field. Frontiers in Plant Science, 7, 1087.

Fernández-Sestelo M, Martín I, Castillo C, Carrillo JM 
(2016). Enraizamiento de poblaciones silvestres de 
espliego. Actas de Horticultura, 74: 209-210.

De la Rosa L, Martín I. (2016). Las colecciones de germoplasma de variedades tradicionales. En: Las variedades locales en la mejora genética de 
plantas. JJ.I. Ruiz de Galarreta, J. Prohens, R. Tierno (Eds.). Servicio Central de Publicaciones del Gobierno Vasco, San Sebastián, pp. 43-59.

20

GROUP MEMBERS

TECHNICIAN STAFF
Marta Guerrero Modroño

ON CONTRACT
Pablo Vivanco Berasategui

GROUP LEADER
Isaura Martín Martínez

TECHNICAL ASSISTANCE

Carlos Laina Morales
Montserrat Fernandez Sestelo
Encarnación Zambrana Quesada
Sonia Sánchez Rivas
Marina Palancar Larena
Jose Pablo Nuñez Aguilera
Mª Dolores Gómez Gil
Myriam Cano Castillo

SELECTED PUBLICATIONS



The main objectives of this group are the documentation, coordination, 

prospection and collection of plant genetic resources for food and agriculture. 

To achieve these objectives, some of the main activities conducted by the 

group include managing and publishing the National Inventory of the plant 

genetic resources, the technical coordination of the Network of collections of 

the National Programme on Conservation and Utilization of Plant Genetic 

Resources (PCURF); coordinating the participation of Spanish experts in the 

European Cooperative Programme on Plant Genetic Resources (ECPGR); and 

advising public and private institutions on national and international issues 

related to plant genetic resources.

The information published in the National Inventory comes from those 

included in the CRF passport databases, regularly revises and updates. 

Between 2016 and 2017, a total of 1.716 new records, coming from both the 

National Network of collections and from collecting missions conducted by 

the CRF, have been added to the database. The information obtained through 

the multiplication and characterization activities conducted as part of the CRF 

conservation activities is also updated.

As coordinator of ECPGR, during its Phase IX (2014-2018), the CRF has been 

part of the Executive Committee and the Documentation Working Group. In 

addition, the CRF regularly integrates information from the National Inventory 

EURISCO, and into the European Central Crop Databases. The CRF also 

provides technical assistance to the MAPAMA on the negotiation and develop-

ment of international agreements on plant genetic resources and on the 

implementation in Spain of related commitments and participates in the OEVV 

National Evaluation Commissions and in the National Commission for the 

Protection of Plant Varieties.

Since 2016, the CRF is participating in a three year international project 

funded by the Crop Trust, focused on the collection of crop wild relatives 

(CWR). Specifically, the project consists of prospecting and collecting 25 CWR 

of cereals and grain legumes distributed throughout Spain. The total number 

of populations collected during 2016 and 2017 has been of 154, including 

species incorporated for the first time to Spanish ex situ collections. The CRF 

is collaborating in the elaboration of a Spanish inventory of traditional 

knowledge related to agricultural biodiversity.

 Documentation And Coordination
Of Plant Genetic Resources

García RM, Parra-Quijano M, Iriondo JM. (2017). 
Identification of ecogeographical gaps in the Spanish 
Aegilops collections with potential tolerance to drought 
and salinity. Peer J. doi: 10.7717/peerj.3494

García RM, Parra-Quijano M, Iriondo JM. (2017). A 
multispecies collecting strategy for crop wild relatives 
based on complementary areas with a high density of 
ecogeographical gaps. Crop Science 57:1059-1069.doi: 
10.2135/cropsci2016.10.0860

De Lorenzo C, Guasch L (2017). Legumbres del campo al plato: un viaje en imágenes. In Legumbres salud sostenible (A Lázaro, I Goñi, A 
Redondo y C De Lorenzo, eds.) IMIDRA, Madrid. ISBN:978-84-451-3589-1

De la Rosa L, Fajardo J, Torres E (2017). Conservación de germoplasma de brásicas en bancos de semillas, un recurso al servicio de la horticultu-
ra. Horticultura 329:30-37.

De la Rosa L, Fajardo J. (2016). Agro- biodiversity as an element of nutritional and environmental security. Arbor 192: 779, 316.

García RM, Peluzzo A, Larreina JR, Berrio FJ, Marcos T, De la Rosa L (2016). Galicia como refugio de agrobiodiversidad de alto interés. Actas 
de Horticultura 74:15-16. ISBN 978-84- 7821-864-6.

De la Rosa L, Martín I (2016). Las colecciones de germoplasma de variedades tradicionales. En Las variedades locales en la mejora genética de 
plantas (ed. Servicio Central de Publicaciones del Gobierno Vasco) pp. 43-59. ISBN 978-84-457-3395-0.-
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 Characterization and Evaluation
of Plant Genetic Resources

The main objectives of this group are focused on: the evaluation of significant 

traits for enhancing the use of the cereal and legume collections maintained 

at the CRF; the analyses of the genetic variability for the rationalization of 

the collections; and the creation of core collections of Spanish landraces. 

The core collections of different crops are being genotyping with 

molecular markers to be used in association mapping studies to identify 

marker alleles associated with significant phenotypic traits for breeding. 

We also multiply, characterize and check the genetic identity of the legume 

and cereal acces-sions conserved in the Bank.

In regard to these objectives, agro-morphological parameters related with 

drought-resistance have been measured over the 54 accessions of 

the common vetch core collection. 

In collaboration with other research groups, an association mapping for 

agronomic and semolina quality traits was performed in three subspecies of 

durum wheat. The durum wheat core collection has been genotyped for the 

most important proteins associated with gluten quality.  The root morphology 

of the accessions and its relation to climatic and agronomic traits has been 

also analysed. The core collection of bread wheat are being validated with 

agromorphological and molecular data. 

To study the performance of Spanish landraces under sustainable agriculture 

conditions, the yield of several wheat varieties from different breeding periods 

was evaluated under different tillage systems and doses of N fertilization in a 

joint project with the Department of Environment and the Plant Breeding 

group of the UPM.

A high number of accessions have been documented with images of flowers, 

seeds, fruits/pods spikes, and plants in order to facilitate the management 

and use of the collections.

De la Rosa L, Marcos MT, Millán T, Rubio J, Torres AM, Olías R, Clemente A. (2017) Grain legumes in Spain: the current situation and perspectives. 
In: Legumes for global food security (A Clemente and JC Jimenez-López eds). Nova Science publishers, New York ISBN978-1-53612-279-4 pp. 1-25.

Giraldo P, Royo C, Gonzalez M, Carrillo JM, Ruiz M. (2016). Genetic Diversity and Association Mapping for Agromorphological and Grain Quality 
Traits of a Structured Collection of Durum Wheat Landraces including subsp. durum, turgidum and dicoccon. PLOS ONE 11: e0166577.

Giraldo P, Ruiz M, Rodrıguez-Quijano M, Benavente E. (2016). Development and validation of chloroplast DNA markers to assist Aegilops geniculata 
and Aegilops neglecta germplasm management. Genet Res and Crop Evol 63(3): 401- 407.

Ruiz M, Quemada M, García R M, Carrillo J M, Benavente E. (2016). Use of thermographic imaging to screen for drought-tolerant genotypes in 
Brachypodium distachyon. Crop and Pasture Science 67(1): 99-108.

De la Rosa L, García RM, Marcos MT, Fajardo J. (2016). Agrobiodiversidad de legumbres en Galicia MOL (Revista de la Sociedad  de Ciencias de 
Galicia) 16:60-69. 

De la Rosa L, Marcos MT, Torres  AM,   Clemente A,  Millán T. (2016). El cultivo de las leguminosas. Revista Agricultura Ecológica 25:30.
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Department 
of Biotechnology



Biotechnology and Plant Genomics 
(CBGP), Universidad Politécnica de 
Madrid (UPM)-INIA joint centre, on the 
campus of Montegancedo. The groups 
are the backbone of the department and 
collaborate in their mainstreamed acti-
vities, being their main thematic lines of 
research:

• Biology of the development processes
of plants with biotechnological potential
• Viral biotechnology
• Genomics and proteomics of organisms
of agricultural, livestock and biomedical
interest.
• Immunology
• Vaccines and Antivirals

HEAD OF DEPARTMENT:

Covadonga Alonso Martí   
secbiotec@inia.es

DEPUTY COORDINATOR:

Rosa Arroyo García 

• Biology of plant development and response to stress: biotechnological 
implications

• Cellular division and growth: response to abiotic stimuli
• Genetic and molecular analysis of crop natural variation
• Plant translation regulation and stress response
• Developmental study of root systems and their adaptation to soil and 

environmental factors: from model plants to crops
• Plant Virus Biotechnology
• Strategies against emerging diseases: vaccines, antivirals and diagnostics
• Fish Viral Vaccines and Adjuvants
• Swine Immunology
• Viral Zoonosis
• Poxvirus Vaccine Vectors 

Department of 
Biotechnology
The Department of Biotechnology´s 
investigations are directed to the genera-
tion of knowledge and the development 
and application of biotech and nanotech 
techniques, methodologies and tools of 
bioeconomic interest to the business and 
agricultural and livestock sectors, of both 
wild and economically important species, 
to enhance their competitiveness and to 
meet their challenges, as well as today´s 
society demands, including the develop-
ment of bioproducts and bioprocesses.

The Department of Biotechnology is 
organized into six research groups that 
are located in two different campuses, 
“Puerta de Hierro I”, and the Centre for 

RESEARCH GROUPS



Our group is focused on understanding the molecular mechanisms involved in 

the regulation of plant developmental transitions. In particular we are interested 

in phase transitions such as flowering and germination with adaptive value for 

plant species as well as a significant impact on crop yield. Using the model plant 

species Arabidopsis thaliana, and related Brassicaceae species, we are focused 

on studying the mechanisms that work to repress flowering until plants reach a 

particular developmental stage or are under optimal environmental conditions. 

In addition, we are analysing the molecular basis of germination repression 

during seed dormancy in Arabidopsis. 

During the 2016-2017 period we have reported the existence of interplay 

between the DNA replication machinery and the Polycomb Group (PcG) comple-

xes in epigenetic transcriptional silencing by demonstrating that the catalytic 

subunit of the DNA polymerase epsilon recruits components of this repressive 

complex involved in the control of plant development. This interaction is essential 

to ensure that the epigenetic code at pivotal loci in developmental control is 

faithfully transmitted to the progeny of plant cells.  In addition, we have shown 

that the plant DNA polymerase epsilon has a central role in replicative stress 

sensing, and that the Polymerase � sub-unit DPB2 plays a key role of in DNA 

replication, cell cycle regulation and DNA damage response in Arabidopsis 

plants. Given that mutations affecting Pol ε have been associated with various 

types of cancer and because many mutants deficient in DDR are viable in plants 

but lethal in animal systems, future studies in Arabidopsis could reveal mechanis-

ms that have not been elucidated in other multicellular eukaryotes and could be 

translated into mammalian cells to further elucidate the association of Pol ε 

deficiency with tumorigenesis.

On the other hand we have investigated the involvement of chromatin remode-

lling processes in the regulation of seed dormancy regulation by analysing the 

role of the Arabidopsis EBS protein in the repression of germination during the 

period of seed latency. Our observations reveal that a tightly regulated crosstalk 

among histone modifications is necessary for a proper control of seed dormancy.

Biology Of Plant Development:
Biotechnological Implications

Komar D, Mouriz A, Jarillo JA, Piñeiro M. (2016) 
Chromatin immunoprecipitation assay for the identifica-
tion of Arabidopsis protein-DNA interactions in vivo. J. 
Visual. Exp., 107: e53422.

del Olmo I, López JA, Vázquez J, Raynaud C, Piñeiro 
M, Jarillo JA (2016) Arabidopsis DNA polymerase � 
recruits components of Polycomb repressor complex to 
mediate epigenetic gene silencing. Nucleic Acids Res., 
44: 5597-5614.

Pedroza-Garcia JA, Domenichini S, Mazubert C, 
Bourge M, White C, Hudik E, Bounon R, Tariq Z, Delan-
noy E, Del Olmo I, Piñeiro M, Jarillo JA, Bergounioux C, Benhamed M, Raynaud C (2016) Role of the Polymerase � sub-unit DPB2 in DNA replication, 
cell cycle regulation and DNA damage response in Arabidopsis. Nucleic Acids Res., 44: 7251-7266.

Pedroza-Garcia JA, Mazubert C, Del Olmo I, Bourge, M, Domenichini S, Bounon R, Tariq Z, Delannoy E, Piñeiro M, Jarillo JA, Bergounioux C, Benha-
med M, Raynaud C (2017) Function of the plant DNA Polymerase epsilon in replicative stress sensing, a genetic analysis. Plant Physiol., 173: 1735-1749.

Narro-Diego L, López-González L, Jarillo JA, Piñeiro M (2017) The PHD-containing protein EARLY BOLTING IN SHORT DAYS regulates seed dormancy 
in Arabidopsis. Plant Cell Environ., 40: 2393-2405.

25

GROUP MEMBERS

POSTDOCTORAL SCIENTIST
Pedro Crevillén Lomas (RyC)

TECHNICIAN STAFF
Raquel Piqueras Martín
Jenifer Pozas Castañares

ON CONTRACT
Valcuende Diaz, Sara
Iván Del Olmo Montoro
Alfonso Mouriz Villar
Javier Barrero Gil

PREDOCTORAL STUDENT 
Maria Loreto Espinosa Cores
Dorota Natalia Komar 
Laura Poza Viejo

SCIENTIFIC STAFF
José A. Jarillo Quiroga
Manuel Piñeiro Galvín 

SELECTED PUBLICATIONS



Currently we are studying root development and responses to nutritional 

deficiencies. In addition, we are identifying new natural compounds that promote 

plant growth in low nutrients soils. This knowledge will allow us to improve crops 

and also to design new fertilizers to produce more with less use of inputs. We 

have revealed the essential role of N-glycosylation in root development. Our 

goal is to understand how nitrogen/sulfur signaling intersects with other signaling 

networks to control plant growth and development. This is essential to improving 

nitrogen/sulfur use efficiency in plants or the amino acid content of seeds/fruits, 

important issues for health, agriculture and human nutrition.

Cellular division and growth:
Response to abiotic stimuli 

Manzano C, Pallero-Baena M, Silva-Navas J, Navarro Neila S, Casimiro I, Casero P, Garcia-Mina JM, Baigorri R, Rubio L, Fernandez JA, Norris M, 
Ding Y, Moreno-Risueno MA, Del Pozo JC. (2017). A light-sensitive mutation in Arabidopsis LEW3 reveals the important role of N-glycosylation in root 
growth and development. Journal of Experimental Botany 68: 5103-5116  

Ramirez-Parra E, Perianez-Rodriguez J, Navarro-Neila S, Gude I, Moreno-Risueno M, del Pozo JC (2017). The transcription factor OBP4 controls root 
growth and promotes callus formation. New Phytologist 213: 1787-1801 

Corrales AR, Carrillo L, Lasierra P,  Nebauer SG, Dominguez-Figueroa J, Renau-Morata B, Pollmann S, Granell A, Molina RV, Vicente-Carbajosa J,  
Medina J. (2017) Multifaceted Role of Cycling Dof Factor 3 (CDF3) in the regulation of flowering time and abiotic stress responses in Arabidopsis. Plant 
Cell Environment 40:748-764.

Renau-Morata B, Molina R, Carrillo L, Cebolla-Cornejo J, Sánchez-Perales M, Pollmann S, Dominguez-Figueroa J, Corrales A, Flexas J, Vicente-Carbajo-
sa J, Medina J, Nebauer SG. (2017). Ectopic Expression of CDF3 genes in Tomato Enhances Biomass Production and Yield under Salinity Stress Condi-
tions. Frontiers in Plant Science 8:1-18.

Gras DE, Vidal EA, Undurraga SF, Riveras E, Moreno S, Dominguez-Figueroa J, Alabadi D, Blázquez M, Medina J, Gutiérrez RA (2017) SMZ/SNZ 
and gibberellin signaling are required for nitrate-elicited delay of flowering time in Arabidopsis thaliana. Journal of Experimental Botany 20:1-13.
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Genetic And Molecular Analysis
Of Crop Natural Variation

Ferreira V, Fernandes F, Pinto-Carnide O, Valentão P, 
Falco V, Martín JP, Ortiz JM, Arroyo-García R, Andra-
de PB, Castro I. 2016. Identification of Vitis vinifera L. 
grape berry skin color mutants and polyphenolic 
profile. Food Chemistry 194: 117-127.

Benito G, Muñoz-Organero R, Ocete CA, García-Mu-
ñoz MA, López MA, Cabello F, Arroyo-Garcia R. 2017. 
An ex situ ampelographical characterization of wild 
Vitis vinifera from fifty-one Spanish populations. Austra-
lian Journal of Grape and Wine Research 23:143-152. 

Ferreira V, Fernandes F, Carrasco D, Gonzalez Hernan-
dez D, Pinto-Carnide O, Arroyo-García R, Andrade P, 
Valentão P, Falco V, Castro I. 2017. Spontaneous variation regarding grape berry skin color: A comprehensive study of berry development by means 
of biochemical and molecular markers. Food Research International 97:149-161

Cantos M, Arroyo-García R, García JL, Lara M, Morales R, López MA, Gallardo A, Alvar Ocete C, Rodríguez A, Valle JM, Vaca R, González-Maestro 
M, Bajnati H, Ocete RI. 2017. Current distribution and characterization of the wild grapevine populations in Andalusia (Spain). Comptes Rendus 
Biologies 340:16, 177.

 Ramirez-Parra E, Perianez-Rodriguez J, Navarro-Neila S, Gude I, Moreno-Risueno MA, Del Pozo JC. (2017) The transcription factor OBP4 controls root 
growth and promotes callus formation. New Phytol. 213(4):1787-1801. 
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How to improve production and adaptation to climate change in crops is one 

of the key challenges that plant scientist has to address. Our group is focused 

in developing new genetic and molecular tools to address this challenge. Our 

research program involved three main fields: 1) development of genomic tools 

to identify the genetic bases of the natural variation at quality traits in grape 

with the purpose to development molecular markers that allow to accelerate 

the selection in breeding programs; 2) Identify natural genotypes tolerant to 

abiotic stress (drought and salinity) related to climate change and evaluation 

of candidate genes responsible of the phenotypic variation. 3) Molecular 

characterization of plant genetic resources of legume collections (Vicia sativa) 

for breeding purposes.

In order to identify the genes and the nucleotide variation that it is responsible 

for the fruit quality variation. We have exploited the possibilities that offer the 

combination of the genomic information with the different tools of genetic 

analysis. Elucidation of the molecular basis of these traits can allow to increa-

se the effectiveness of the breeding programs.  Other efficient tool in the 

identification of characters of quality is the characterization of the metabolo-

ma of mature berries of wild accessions and clones of wine grape varieties, 

with the purpose of determinate biomarkers of quality for the clones and 

search of new metabolites in the wild accessions. Regarding the abioic stress 

tolerance we will exploited the genetic diversity of the European Wild Grape 

(Vitis sylvestris) for the development of resilient rootstocks. In this context, the 

final objective is the development of molecular tools that allow to accelerate 

the selection in future breeding programs of wine grape.



Most plants complete their life cycle in a single location and, therefore, their 

development and reproduction depend on the environmental conditions they 

are exposed to. To cope with these challenges, plants have evolved genetically 

based physiological, biochemical and molecular strategies that allow them to 

survive under such adverse conditions. One of the earliest plant responses to 

environmental stresses is global inhibition of protein synthesis, allowing the 

specific translation of some mRNAs involved in the response to stress. Despite 

the importance of this response, the knowledge about the mechanisms involved 

in this translational regulation is very poor in plants. 

Our lab is mainly focused on characterising the mechanisms involved in this 

translational regulation and, based on this information, identifying new regula-

tors of the stress response in plants. Our final goal is to contribute to unders-

tand how plants respond to stress in order to select better environmentally 

adapted crops, and in such a way improving crop security and production.

In order to identify new regulators of the heat stress response in plants, we have 

carried out a comparative proteomics analysis of plants grown under control 

conditions, during a heat acclimation event (38°C for 1 h) and at the early 

stages of the recovery periods that selectively lead plants to either survival or 

death (Figure A). This quantitative proteomics analysis allowed us to: (1) get a 

deeper insight of the proteins regulating the acclimation process, (2) unravel 

the common and specific proteins involved in each of the cited response to heat 

and (3) identify pivotal proteins involved specifically in the commitment to plant 

survival or death in response to heat.  One of the proteins identified as a poten-

tial heat stress regulator was the cytosolic cochaperone HOP3. HOPs 

(HSP70-HSP90 organizing proteins) are a highly conserved family of cytosolic 

cochaperones, whose role in adaptation to stress was not previously evaluated 

in plants. In a recent study, we showed that HOP3, one member of the HOP 

family in Arabidopsis, is localized at the endoplasmic reticulum (ER) and 

interacts with the HSP70 ER-resident protein BiP. In addition, we demonstrated 

that HOP3 is induced by different ER-stress inducer agents and that hop3 

mutants show a hypersensitive phenotype to these compounds (Figure B). These 

data revealed, form the first time in eukaryotes, that a member of the HOP 

family is involved in the ER-stress response.

Plant Translation Regulation
And Stress Response

Sesma A, Castresana C, Castellano MM (2017) Regula-
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ting the proteome dynamics of the early heat stress 
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sis.  Plant Cell and Environment. 39(6): 1264-1278. 
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One of the key challenges that plant scientist has to address is how to improve 

crop production under challenging environmental conditions. Roots are in 

charge of delivering the nutrients and water that are a limiting factor in many 

lands. Additionally, they are also in the first line to respond to stresses produced 

by extreme climate conditions. The development of an efficient root system better 

adapted to different soil and environmental conditions is crucial for enhancing 

crop productivity. Our research group is interested in uncovering the genetic and 

molecular factors regulating root development in response to soil and environ-

mental conditions. Our research programme involves two main fields: analysis 

of root development in the Brassicaceae Family with special attention to species 

of potential agronomic interest and study of root adaptation to soil during plant 

evolution. 

Extreme climate conditions like drought, flood and heat events are predicted to 

be more frequent in the near future. European agriculture will require crops able 

to cope with variable environmental conditions without altering their productivity. 

Europe's premium oilseed crop, oilseed rape (Brassica napus) is one of the 

world's most important sources of high-quality vegetable oils for human nutrition 

and biofuels, and particularly in Europe is also a major contributor to vegetable 

protein diets for ruminant livestock. Crop yield stability is dependent on the 

response of key developmental programs like root development to stress condi-

tions. In this context, our research is focus in advancing our understanding of 

how oilseed rape plants integrate developmental and growth processes in 

response to temperature and its impact on productivity. This knowledge will 

provide the basis on which more efficient production of oilseed rape can be 

achieved and will contribute to find new breeding targets to obtain more resilient 

varieties.

Our ultimate goal is to assist agriculture in the evaluation and prevention of the 

consequences of current and future adverse environmental conditions on plant 

growth and to design better adapted crops to face this challenge.

Developmental study of root systems 
and their adaptation to soil and 

environmental factors: from model 
plants to crops 

29

GROUP MEMBERS

SCIENTIFIC STAFF
Marta Boter Gil

TECHNICAL ASSISTANCE
Begoña Prieto García

VISITING SCIENTIST
Maria del Mar Martín Trillo

GROUP LEADER
Mónica Pernas Ochoa

ROOT DEVELOPMENT TRAITS ASSOCIATED TO PLANT 
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· Roots growing on different soil types.

· Longitudinal view of the tissue organization of Brassica napus roots.

· Different varieties of Brassica napus plants growing at high

temperature.



The research in the group aims to the use of plant viruses for biotechnological 

developments in a broad sense. Under this cover, most of our projects fall into 

one of two major areas, namely the study of plant/virus interactions with a 

biotech perspective, and the use of viruses in nanobiotechnology.

Our published results in 2016 and 2017 cover activities in both areas. In the first 

one, we were able to generate an infectious clone of a radish-infecting strain of 

Turnip mosaic virus (TuMV). This is the first time that such an infectious clone is 

produced in any laboratory, and it has been a long sought goal in the group for 

many years. The availability of this biotechnological tool will allow us to deepen 

into the mechanisms that this type of virus exploits to alter plant development in 

a particular way, very different to other strains of this virus, and of viruses in 

general. The pathosystem TuMV/Arabidopsis thaliana is a favourite one in our 

group and in many others, but so far all studies have been carried out using 

another strain that alters plant development very differently. We have also studied 

the evolution of the radish-infecting strain virulence to show experimentally for 

the first time in plant viruses that this sterilizing parasite evolves towards lower 

virulence and absolute host sterilization to optimize the exploitation of host 

resources and maximize fitness, a hypothesis formulated based on theoretical 

studies.

Within the nanobiotechnological area, we have developed new markers for liver 

diseases based on the detection of altered levels of autoantibodies to vascular 

endothelial growth factor receptor-3, based on our previous development of 

viral nanoparticles bearing a peptide derived from this growth factor. We have 

also reported for the first time the production of recombinant virus-like particles 

(VLPs) of a potyvirus in plants. This represent a big step in the biotechnological 

exploitation of this type of viral nano-

particles, when the modifying peptide 

interferes with potyvirus infectivity, and 

especially for further biomedical 

applications of the technology. Finally, 

we have also shown for the first time 

that viral nanonets can immobilize an 

industrial relevant enzyme increasing its 

specific activity, with important potential 

application in industrial biotechnology.

Plant Virus Biotechnology
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Our group develops vaccines and antivirals based in studies of the virus-host 

interactome using transcriptomics and proteomics. Our objective is the identifica-

tion of molecular targets for the development of vaccines and antivirals against 

several (re-) emerging epizootic and zoonotic viruses. We have characterized new 

virulence genes of African swine fever virus (ASFV) and developed attenuated 

recombinant viruses. With this approach, we have characterized infection mecha-

nisms such as virus entry and uncoating and the innate immune response. We 

have studied the role of endosomal membrane lipids in the initiation of viral 

replication and the viral factory formation. Comparative transcriptomics are 

applied to discriminate fatal cases from survivors and determine immune correla-

tes of protection.

We improve technologies to develop biological, and in particular, subunit 

vaccines. Baculovirus vector-based technologies have been greatly improved in 

our group, developing and optimizing expression cassettes using baculovirus 

genomic regulatory elements. We also have developed alternative technologies 

to cultured insect cells, the insect pupae as living biofactories (Trichoplusia ni). 

With these platforms we have developed experimental virus-like particle vaccines 

against diseases like porcine circovirus, swine parvovirus or rabbit haemorrhagic 

disease as well as monomeric vaccines like swine and dog influenza vaccines. We 

also have characterized insect components present in the Bombyx mori or Tricho-

plusia ni hemolympha that are able to inhibit or reduce baculovirus vector-indu-

ced apoptosis (long-term expression of recombinant proteins in insect cells). Our 

group focuses also in the development and innovation of antivirals and diagnos-

tics for several virus models. 

Another area in which we 

work actively is the vaccines 

and antivirals delivery to the 

cells creating more efficient 

nanocapsules, which are 

able to drive antigens to 

antigen presenting cells or 

specific cell compartments. 

Strategies Against Emerging Diseases:
Vaccines, Antivirals And Diagnostics
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Being tested as vaccines in fish, inactivated recombinant bacteria (bacte-
rins) expressing viral heterologous antigens on their surface and encoded 
by prokaryotic instead of eukaryotic plasmids (termed by us spiny-bacte-
rins or spinycterins) are amongst the most highly innovative killed-vaccine 
alternatives developed at INIA's. To explore its immunogenicity, membra-
ne anchoring motifs are being developed in both Gram-negative (E.coli) 
and Gram-positive bacteria (Lactococcus lactis in collaboration with 
INIA's Food Department). For administration of spinycterins to fish, 
unconventional low intensity ultrasound were tested sucessfully as an 
alternative to practical administration to fish-to-fish injection. It is also 
intended to test oral vaccinations in both fish and mice using the most 
recently identified adjuvants after our own microarray studies such as 
c-reactive proteins and aiming to a newly discovered carry-over and
distribution throughout the body by nucleated red blood cells (in collabo-
ration with the University Miguel Hernandez of Elche and the IIM  of the
CSIC of Vigo). The use of prokaryotic expression plasmids to express viral
immunorrelevant protein fragments and adjuvants in killed spinycterins
will reduce environmental concerns raised by DNA vaccination. Therefo-
re, invasive spinycterins could be a useful alternative to develop more
effective and safer viral vaccines in both fish and animals, including
humans.vaccines and antivirals delivery to the cells creating more
efficient nanocapsules, which are able to drive antigens to antigen
presenting cells or specific cell compartments.

Fish Viral Vaccines
and Adjuvants
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Our objectives are focused in the study of the Immune System of swine in 
relation to prevention and immunopathogenesis of infectious diseases, 
with emphasis in the study of macrophage and dendritic cell biology, 
because of their relevance as APC. We are characterizing different recep-
tors expressed by these cells which may be valuable targets for vaccine 
delivering, and exploring their interaction with porcine pathogens. In 
addition, we are interested in the factors determining pathogenesis, trans-
mission and adaptation of Influenza virus circulating in wild and domestic 
species, especially swine.
In the 2016-2017 period we have characterized two major bone marrow 
monocyte subsets with different expression of CD163 and other receptors. 
These subsets also differ in their capacity to process antigens and to 
produce cytokines and reactive oxygen species, as well as in their permis-
siveness to PRRS virus infection. We have also studied the involvement of 
different Siglecs in the interaction of PRRS virus with CD163+ spleen 
macrophages. PRRS virus replicates efficiently in these cells, showing that 
very low levels of Siglec-1 expression are enough to support the attach-
ment and internalization of this virus. By contrast, Siglec-3 and Siglec-5, 
although expressed at higher levels, do not seem to contribute to the virus 
entry.
In addition, we have generated, using cDNAs provided by Dr H Uenishi, 
several constructs encoding the porcine orthologues of CLEC12A, 
CLEC12B, CLEC2B, CLEC4A, XCR1 y CD200R with different tags. We 
have transfected cells with these constructs to obtain cell lines stably 
expressing soluble or membrane-associated forms of these receptors and 
we are using them to produce mAbs. Currently, we are analysing the distri-
bution of CD200R expression in different leukocyte subsets using several 
mAbs developed against this receptor. We have also identified and cloned 
some splicing variants of CLEC4A, and are analysing their expression in 
different porcine tissues.
We are interested in the pathogenesis and interspecific transmission of the 
Influenza virus of wild and domestic species, especially swine. In response 
to the recommendations of the O.I.E. and W.H.O, we have provided 
whole genome sequences of several representative isolates of Influenza 
virus circulating in the Spanish swine population to international genetic 
databases (Gen-
Bank, IRD). We are 
also interested in the 
development of new 
nanomaterials appli-
cable to vaccines 
and diagnostic 
devices for Influenza 
infection.

Swine Immunology
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The group´s objectives are the development, innovation, and improve-
ment of diagnostic methods, vaccines and antivirals for control and 
prevention of diseases caused by emerging zoonotic viruses by means of 
setting up biotechnological tools aimed to study viral-host interactions. 
The model arboviruses used, relevant for human and animal heath, are 
mainly Wet Nile virus (WNV), Usutu virus (USUV), and Zika virus (ZIKV).

Along 2016-17, we followed up our studies study on how the lipidic meta-
bolism affects flavivirus multiplication and assayed the capacity of drugs 
targeting this metabolic pathway (nordihydroguaiaretic acid, TOFA, 
Medica 16, etc.), as well as some antiparkinsonian medications (L-dopa, 
selegiline, isatin, amantadin), and other synthetic (favipiravir, calphostin C 
y chelerythrine) and natural (polyphenols) compounds, to inhibit flavivirus 
multiplication. The infectivity capacity of Flavivirus in neuronal human 
cells were analysed. Likewise, the susceptibility and pathogenesis of 
natural hosts (partridges and magpies) to WNV infection, and its capacity 
to induce cross- protection were addressed. ZIKV pathogenesis in mice 

and the inhibitory capacity of 
several drugs on the virus were 
also tested. Epidemiological 
studies of flavivirus prevalence 
were conducted in wild fauna 
(monkeys, crocodiles, and wild 
boars) and livestock (swine) from 
different countries. The protecti-
ve capability of a cDNA-USUV 
vaccine candidate and that of 
recombinant vaccinia virus 
expressing ZIKV proteins in 
IFNAR transgenic were assayed.

Viral Zoonosis (ZOOVIR)
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Our objective is to improve the recognized vaccine vectors derived from 

the complex Poxviruses. To this aim, our research focuses on understan-

ding how DNA viruses interact with their host cells, using the thoroughly 

characterized Vaccinia virus. Poxviruses infect a broad spectrum of verte-

brate hosts but the basis for determination of their host range is poorly 

understood. Notably, our model, Vaccinia virus, is able to replicate in cells 

pretreated with interferon, which express more that 200 induced proteins, 

many of which have antiviral activities. This remarkable ability is at least 

partially derived from the expression of a pleyade of proteins that, once 

expressed in the infected cell, can counteract antiviral effectors. Although 

a number of these “immune evasion” proteins have been identified, it 

seems likely that many more unidentified activities exist. To tackle these, 

we have developed methods that allow the detection of viral proteins that 

are able to counteract the host´s innate response to infection. We have 

applied these to two well-known antiviral proteins (BST-2 and MxA), which 

are expressed inducibly by interferon treatment.

On the other hand, we have developed vector technologies to expand the 

use of Poxviruses as expression vectors and to achieve more immunogenic 

and safer vaccines. We have used site-specific recombinases and potent 

selective genes to enable the isolation of large number of recombinants to 

express variant libraries. Also, we have exploited the use of single-cycle, 

combined DNA/RNA virus vectors as a way to increase the immunogenici-

ty of safe Poxvirus vaccines.

Poxvirus Vaccine Vectors
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The main objective of the Department 
of Environment is the study of the effects 
that agricultural activities might have on 
the environment as well as how environ-
mental factors might affect agricultural 
systems. Disruptions produced by conta-
minants or residues generated or used in 
agriculture on the ecosystems, as well as 
the effect of the contaminants and resi-
dues of different origin on agricultural sys-
tems are assessed, focusing especially on 
emergent and persistent contaminants. In 
order to understand the observed effects, 
toxicity test are used to cover from possi-
ble changes of molecular mechanisms to 

ecologically relevant processes disturbed 
by contaminants. The development of 
new analytical methods allows the deter-
mination and identification of a wide va-
riety of compounds. In addition, the effect 
of different tillage practices and the use 
of residues of different agricultural origin 
on agronomic yield and on soil properties 
are assessed, moving forward ecological 
agriculture. Besides, the department is in-
volved in the risk assessment of different 
contaminants and advises the correspon-
ding authorities of different international 
organisations (OECD, EU).

HEAD OF DEPARTMENT:

Antonio Martín Esteban
amartin@inia.es

RESEARCH GROUPS

• Agronomy
• Depuration and agricultural use of animal manure and urban wastes
• Endocrine disruption and toxicity of contaminants
• Ecotoxicology and environmental risk assessment
• Environmental chemistry 

Department 
of Environment



The main objective of the group is to study the influence of different agronomic 

practices on crop production and on soil properties. We are interested in the 

identification of soil restore indicators, the production quality, the study of the 

physiologic characteristics of drought resistance in crops and wild species, the 

development of efficient and sustainable organic systems, the water and nutrient 

use efficiency, and the effects of climate change. Another interest point is the 

selection and domestication of wild grasses to obtaining plant covers to protect 

degraded soils and to control the agricultural soil erosion.

The agronomy group has been studying how soil management (conventional 

tillage, conservation agriculture and ecological agriculture) influence soil quality, 

production quality, use of resources (water and nutrients), and greenhouse gas 

emissions. Soil management under conservation agriculture represents a consi-

derable environmental improvement for the agro-ecosystems under semiarid 

conditions, improving the physical-chemical and biological properties of the soil, 

without a reduction in production. In this way, the greater organic matter accumu-

lation in the soil, the increase of the aggregate stability, the greater soil microbial 

activity, and a more complex community of edaphic nematodes was favored. No 

tillage was the most sustainable management due to its greater capacity for 

carbon sequestration, lower fuel consumption, and less need mineral N fertilizers, 

so there was an optimal balance between production and mitigation of green-

house gases, and a lower carbon footprint.

Finally, the estimation of key variables in vegetation covers by NIRs techniques 

was studied. The implementation of rapid quantification methods for the estima-

tion of leaf traits, pigments, water and nutrient contents in Quercus ilex leaves 

was explored. VIS-NIR reflectance measurements of fresh intact leaves allowed 

the estimation of specific leaf weight, chlorophyll, water and some nutrient 

contents during the leaf maturation process in the canopy allowing the temporal 

and spatial upscaling of these parameters at canopy level. FT-NIR spectroscopy 

improved de quantification of macro and micronutrient concentrations in dry 

foliar samples.
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38

GROUP MEMBERS

SELECTED PUBLICATIONS

TECHNICIAN STAFF
Carlos Cadórniga Valiño 
Eusebio Francisco de Andrés Parlorio 

ON CONTRACT
Diana Martín Lammerding

TECHNICAL ASSISTANCE
Carlos Casanova Pena
Francisco Javier Sánchez Jiménez
Mª del Mar Albarrán Herrero
David San Martín González 
José Silvéria Blanco 

SCIENTIFIC STAFF
José Luis Tenorio Pasamón 
Mª Rosario González Cascón 
José Luis Gabriel Pérez 

Tellez-Rio A, Vallejo A, García-Marco S, Martin-Lam-
merding D, Tenorio JL, Martin Rees R, Guardia G 
(2017) Conservation Agriculture practices reduce the 
global warming potential of rainfed low N input 
semi-arid agriculture. European Journal of Agronomy 
84, 95-104.

Santín-Montanyá MI, Fernández-Getino AP, Zambrana 
E, Tenorio JL (2017) Effects of tillage on winter wheat 
production in Mediterranean dryland fields. Arid Land 
Research and Management 31, 269-282.

Gabriel JL, Zarco-Tejada PJ, López-Herrera PJ, 
Pérez-Martín E, Alonso-Ayuso M, Quemada M (2017) 
Airborne and ground level sensors for monitoring 
nitrogen status in a maize crop. Biosystems Engineering 
160, 124-133.

Gonzalez-Cascon R, Jiménez-Fenoy L, Verdú-Fillola I, 
Martín MP (2017) Aqueous-acetone extraction impro-
ves the drawbacks of using dimethylsulfoxide as solvent 
for photometric pigment quantification in Quercus ilex 
leaves. Forest Systems 26, 2, eSC04. 

Santín-Montanyá MI, Martín-Lammerding, D,  Zambrana E, Tenorio JL (2016) Management of weed emergence and weed seed bank in response to 
different tillage, cropping systems and selected soil properties. Soil and Tillage Research 161, 38-46.

Quemada M, Gabriel JL (2016) Approaches for increasing nitrogen and water use efficiency simultaneously. Global Food Security 9, 29-35. 



The main research aims of the group are focused in different research lines: 
Agronomic and analytical assessment of municipal waste, application to agricul-
ture or recovery of degraded soils. Phytoremediation study of plants that have two 
roles of environmental interest: decontamination of soils and their use as energy 
crops. Characterization systems development, assessment, sustainable manage-
ment and treatment agricultural wastes, urban and industrial and finally use the 
green filters used in the treatment of liquid manure from livestock farms.
The growing interest in camelina (Camelina sativa L. Crantz) is increasing for 
animal nutrition and for biofuel. 

In 2016 a field trial with camelina was performed to study their behavior 
following a residual of previous crop fertilization in a representative soil of a 
semiarid agroecosystem. The experimental design consisted of plots sown with 
camelina in crop rotation with cardo (Cynara cardunculus L.) and using their 
residual fertilizer amendments (ST50) and (ST100) thermally dried sewage sludge 
and (CP50) and (CP100) composted sewage sludge with pruning waste, which 
was compared with a control soil (control). Overall, fertilization thermally dried 
sewage sludge (ST50) improved crop response, increasing production values 
compared to control and fertilization with composted sewage sludge with pruning 
waste. Moreover, with the residual effect of the thermally-dried sewage sludge 
(ST50) a more efficient utilization of the applied nitrogen (protein) is achieved, as 
well as a higher fat content. The results show that the soil fertilized with sludge 
had an increase of pH, organic matter, P, K, Ca, Mg and Na. The concentration 
of micronutrients Cu, Zn and Ni and heavy metals Cr, Cd and Pb increase over 
the control, but there was no risk of contamination.

In 2017 a trial was also carried out in a greenhouse with camelina cultivated in 
pots in order to evaluate the effect of residual poultry manure and mineral 
fertilization after a crop of barley (Hordeum vulgare L.) and to determine the 
grain’s yield and quality. The treatments applied to the first culture of barley were 
two: poultry manure or mineral fertilizer N-P-K, at rates of 0, 1, 1.5 and 2 (0, 60, 
90, 120 nitrogen fertilizing units). The variables analyzed were the following: dry 
weight of: seed and aerial biomass and 1,000 seeds; percentages of Kjeldahl 
nitrogen in: seed, and aerial biomass; percentages of: crude protein and oil 
content. For the laying hen or mineral the highest values in terms of grain weight 
were obtained with rates 1 and 1.5, with grain yields equivalent of 1,547 and 
1,504 kg/ha, respectively. In terms of crude protein grain the highest values were 
obtained with rate 1.5 for both treatments, with protein yield equivalent of 
455.08 and 478.72 kg/ha and in terms of oil content seed the highest values 
were obtained with rates 1 and 1.5 with oil content yield of 481.27 and 454.06 
kg/ha. In general, camelina had a good response to residual poultry manure or 
mineral fertilizer in yield and quality of grain.
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The main goal of our research group is to study the mechanisms underlying the 
toxic effects of environmental pollutants, particularly on fish, using in vitro and in 
vivo approaches, taking into account bioaccumulation processes, and concen-
trating on emerging contaminants as endocrine disrupters, manufactured 
nanomaterials or mycotoxins. The generated knowledge allows us to develop, by 
combining chemistry and biology approaches, tools for the detection of toxic 
effects of chemicals and nanomaterials. These tools can be applied for environ-
mental diagnosis on wild animals, environmental samples, feed and food. In 
addition, we also aim to develop strategies for the risk assessment of substances.

In the two former years (2016-2017), in relation to manufactured nanomaterials, 
we reported their distribution in fish organs after ingestion and described altera-
tions in the oxidative metabolism. We have generated valuable information about 
the toxicity of nanomaterials using in vitro approaches and applied such informa-
tion for the categorization of nanomaterials with a view to their registration and 
assessment. We have also established a system for the evaluation of the quality 
of scientific articles related with the safety of nanomaterials in order to select the 
bibliography that could be used in the nanomaterials assessment. In relation to 
endocrine disruption research and environmental diagnosis, we have used 
microarrays to demonstrate that substances with thyroidal activity have profound 
effects on fish immune system, and also demonstrated the presence of important 
endocrine activities in poultry manure observing that those activities disappeared 
after a single application of manure as agricultural amendment on soil. The 
developed in vitro and in vivo diagnosis tools allowed us to observe an incipient 
contamination in the greatest water reservoir in Algeria or to assess the effective-
ness of bioremediation techniques applied to real lindane contaminated soil. We 
also reported that gamma radiation is not enough to retire a mycotoxin (Ochrato-
xin A) from grain. In relation to the hazard and risk assessment work, we have 
proposed in collaboration with other EU laboratories modifications in OECD test 
guidelines for the detection and assessment of the toxicity of chemicals, so that 
these test guidelines could be applied to nanomaterials. In addition we have 
worked on the registration and evaluation of chemical substances.
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The overarching goal of our research is the characterization of effects caused by 
the presence of contaminants in aquatic and terrestrial environmental compart-
ments. This aim requires the use of different methodologies: i) batteries of 
ecotoxicological assays at different levels of organization in aquatic (unicellular 
algae, macro-invertebrates and vertebrates including fishes, amphibians) and 
terrestrial organisms (soil microorganisms, earthworms and vascular plants); ii) 
methods for chemical analysis and iii) geostatistical tools with risk assessment as 
the cornerstone.
In the 2016-2017 period, the group has been involved in 8 Research Projects 
covering different lines related to the protection of the aforementioned environ-
mental compartments. Among the running projects, the group has evaluated the 
potential hazards of the deliberate release of ZnO nanoparticles (NPs) into 
agricultural ecosystems. Special mention deserves the tests in crops (laboratory 
and greenhouse), that have revealed the potential of ZnO NPs to induce specific 
biomarkers of oxidative stress with plant species and soil pH as important 
variables for this induction. The overall results concluded comparable toxic or 
stimulatory effects among ZnO NPs, ZnO bulk and Zn salt, as well as similar Zn 
accumulation rates in plants.
One interesting approach of our research was to utilize the statistical techniques 
of multivariate and geostatistical analyses to study the spatial patterns of environ-
mental pollution and connection with edaphic organisms. Our studies showed 
that human activities have a serious impact on soil biodiversity, nevertheless soil 
organic matter and nutrient contents are the most influential factors on soil nema-
todes community structure.
The use of reclaimed waters for irrigation and aquaculture purposes with presen-
ce of emerging contaminants (EC) has also been a matter of study. This group has 
carried out an array of ecotoxicological approaches to evaluate the effects of EC 
detected in reclaimed waters, alone or in combination. The ecotoxicological 
studies involved invertebrate and vertebrate aquatic organisms. Additional 
studies evaluated accumulation in organisms and accumulation and transloca-
tion potentials in plants of agronomic interest under semi-field conditions. The 
studies with aquatic organisms showed that the presence of EC in reclaimed 
waters might pose an environmental concern due to exposure-response caused 
by complex synergic or even individual effects. Moreover, exposures of these 
animal and plant models to EC mixed or individually resulted in effective 
accumulation in organisms as well as in plants with different translocation rates 
to the parts of the latter that varied according to chemical properties.
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The main objectives of our research group is the development of the analytical 
methodology for the determination of organic contaminants in food and environ-
mental matrices and the assessment of environmental and human exposure to 
chemical products. Likewise, chemical migration from packaging materials is 
assessed. These data will allow the risk characterization of those chemical 
products, particularly of active substances and commercial biocides products.
The agricultural use of organic amendments is of great interest due to the impro-
vement achieved in fertility and soil structure but the application of biosolids and 
manure as soil fertilizers may be a way of introducing contaminants in the 
environment. Regarding this topic, we have studied the occurrence of several 
emerging contaminants in aquatic plants, water, soil and poultry manure. Moreo-
ver, we have carried out the determination of antibiotics in water using 
surface-modified magnetic nanoparticles. In addition, a method was developed 
for the determination of emerging contaminants in vegetables to assess the 
potential significance of this exposure route for human health as well as the 
bioavailability, mobility and plant uptake of these compounds.
The influence of poultry manure composting on the residue levels of three 
antibiotics (two fluoroquinolones and one tetracycline) was assessed. The persis-
tence of these compounds in compost was observed, albeit at low levels, after 4 
months of composting. The presence of these compounds in the environment 
may be one of the causes of the development of antimicrobial resistance.
Moreover, highly selective analytical methods for the determination of contami-
nants in food and environmental samples, based on the use of molecularly 
imprinted polymers (MIPs) and magnetic nanoparticles, were developed.
The conservation of pollinator abundance and diversity, together with ecosystem 
services, contribute decisively in moderating any negative impacts their deficit 
may provoke in agriculture, food production and environmental sustainability. 
Among various factors identified in causing the reduction in bee and other 
pollinators, the impact of phytosanitary products and/or environmental contami-
nants is addressed. The exposure assessment in different scenarios, field studies 
with different crops, and a monitoring study based on a no control-oriented 
approach to reflect realistic conditions of managed beehives by beekeepers is 
addressed.
The exposure and risk characterization of various biocides allocated to Spain in 
the regulation (CE) nº 1451/2007 of the Commission are being assessed under 
the agreements between the Ministry of Health and INIA, EG16-080 and 
EG17-030.
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taken into account previously. The depart-
ment is using its expertise to develop new 
approaches in aquaculture, which has 
great potential, as currently only about 
10% of fish production is coming from 
selection programmes.

The department has seven wet labs (elec-
trophoresis, DNA extraction, monogas-
tric genetic markers, ruminant genetic 
markers, RNA-PCR extraction, metage-
nomics and molecular biology) and four 
Linux servers. It also has an experimental 
farm dedicated to Spanish native breeds 
of poultry at El Encin and facilities of the 
Iberian Pig Centre at Zafra (including a 
genetics lab and a traceability and meet 
quality lab).

HEAD OF DEPARTMENT:

Jesús Fernández Martín
secmgb@inia.es

• Pig breeding and  conservation
• Conservation and breeding of Spanish chickens
• Modelling in selection and conservation programmes
• Ruminants breeding 

Department of
Animal Breeding
The Department of Animal Breeding is 
specialized on research and knowledge 
transfer on the optimisation of selection 
and conservation programmes in lives-
tock. Many areas of research focus on 
native Spanish breeds. There are current-
ly huge opportunities to improve conser-
vation and selection programmes, due to 
the latest technological advances. Parti-
cularly, with next generation sequencing 
and reference genomes for most of the 
species that the department works with, 
there is broad interest in analysing the 
genetic architecture of traits of economic 
interest. Furthermore, there is great inte-
rest in considering new traits of econo-
mic interest, such as behavioural traits, in 
selection programmes that had not been 

RESEARCH GROUPS



Our main research goal is the study of the genetic architecture of traits of interest 
in Iberian pigs, such as quality traits, through the application of molecular 
genomics approaches and techniques of quantitative genetics. We also study the 
genetic uniqueness of this autochthonous and other local pig breeds, with 
applications to the authentication of the genetic origin of its products, and the 
impact of dietary changes on gene expression in the main tissues related to lipid 
metabolism and energy balance. These research lines are supported by the 
employment of nucleic acids massive sequencing technologies with applications 
on genomics, transcriptomics, nutrigenomics and metagenomics studies.

In the 2016-2017 period, we have obtained transcriptomic data (RNAseq) from 
different pig tissues, and exploited it for the identification of genes, metabolic 
pathways, regulators and variants with a relevant role on phenotypic traits with 
productive interest in Iberian pigs, as well as for the study of the regulation of 
metabolism by nutritional factors. Also, several SNP chips have been developed 
and genotyped and their associations with productive traits have been studied in 
commercial populations. We have deepen in the study of the genetic singularity 
of Iberian pigs, uncovering mechanisms that explain their lipogenic potential, 
and we have as well performed genetic diversity studies within other local 
European breeds. We have implemented the procedures for metagenomics 
studies by massive sequencing and we are studying the breed and diet effects on 
the gut microbiome.
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Our activity is focused on the conservation of Spanish chicken breeds, chick 
sexing, egg quality, and stress resistance, evaluated in all cases by some indirect 
animal welfare indicators. We are also involved in conservation and manage-
ment of red partridge, the implementation of an environmentally sustainable 
mixed poultry-agricultural production system and assessment to poultry breeders 
by providing 1-day chicks to them.

Our main research is focused on the in vivo conservation program for the 12 
Spanish hens breeds included in the program. For that purpose, a strict census 
size and mating control is carried out to minimize rate of inbreeding and maximi-
ze the effective population size. The in vivo conservation is complemented by the 
germplasm bank of chicken breeds, in collaboration with the Department of 
Animal Reproduction of INIA, for which the male candidates to become donors 
have been selected. A rotational use of semen is made to increase the effective 
population size and the correlation between sperm quality indicators and stress 
resistance (fluctuating asymmetry, tonic immobility, leukocyte ratio) is determined.
We have characterized the effect of the genotype-environmental interaction with 
a pilot agro-ecological study of several alternative production housing systems. 
In these different systems, we have analysed data on egg quality (internal, 
external, and nutritional) from chickens reared at El Encin and at Finca El Baldio, 
Talaván (Cáceres)-

Regarding the study on both red-legged partridge (Alectoris rufa) and the hybrids 
(Alectoris rufa x Alectoris chukar), we have completed tests of antipredator 
behavioral traits and reproductive techniques. We are analyzing data obtained 
for the study of internal quality and external characteristics of their eggs, such as 
spots and colour. We are looking for new markers for the diagnosis of the purity 
in partridges. 
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Our main areas of research include the development of genomic methodologies 
for quantifying genetic variability, inbreeding and coancestry, and optimal strate-
gies for the conservation of genetic resources in farm animals. A growing area of 
research for our group involves the optimisation of aquaculture breeding 
programmes in terms of breeding objectives and selection and mating strategies. 
This includes evaluating the potential of genomic selection for dealing with traits 
difficult to improve with classical tools (disease resistance, welfare and feed 
efficiency).

Within the EU project FISHBOOST, data from an experimental challenge in turbot 
has allowed to determine the genetic basis of different components (susceptibility, 
tolerance, resilience) of the host response to Philasterides dicentrarchi. A candi-
date QTL region has been detected for resilience which explained one third of the 
total genetic variance. Validation of the candidate region in other populations is 
required, but it may be an appropriate target for marker-assisted selection, and 
for functional studies designed to investigate the underlying causative gene. 
However, arguably a more efficient approach for applying genomic tools in 
selection decisions would be genomic selection using low-density genotyping. 
Indeed, our results showed that although linkage disequilibrium (LD) is low at the 
population level, within-family LD is high showing the potential of applying 
within-family genomic selection that requires low density genotyping and implies 
thus reduced genotyping costs.

Within the international ERANET SusAn research consortium SusPig the interac-
tion between production 
efficiency and pig welfare 
on alternative feed resour-
ces is being investigated. 
First results show that pigs 
with very high growth rate 
are more susceptible (less 
robust) to heat stress than 
animals with slower 
growth. Therefore, animals 
that are not highly superior 
for production traits may 
be more sustainable in 
challenging environments. 
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Our main goals focus on modulating the genotypes of ruminant populations 
through selection to obtain future cattle, sheep and goat populations that are 
more productive, resistant to diseases, have better meat quality, are more efficient 
and better reproductive performance. We work for a future livestock that is more 
adapted to the environmental stress and climate change with lower greenhouse 
gas emissions. 
Our findings and research are transferred to industry and stockholders by 
different collaborative projects, which allow a quick implementation of research 
by the industry.
The highlights from 2016-2017 period are stated in this short bio.

• We have defined alternative phenotypes to describe individual heat tolerance
from milk recording and weather data.
• Strategies have been developed to obtain phenotypes for methane production
in dairy cattle using sensors. These phenotypes are used to investigate the genetic
background of heat resilient milk production independent from the level of
production in dairy ruminants, as well as feed efficiency with lower green house
gas emissions. Genes involved in catalytic activity, binding and transporter activity
have been identified as candidates for heat tolerance in dairy cattle
• The emphasis of feed efficiency and methane in the global merit selection
indexes for dairy cattle has been estimated.
• Genomic selection has been successfully introduced in dairy sheep, achieving
relevant increases in the accuracy of breeding values for young rams and ewes in
production.
• The microbiota of the cow rumens, and the reproductive tracts of ewes and
rams have been characterized. These studies have revealed the importance of
microorganisms composition and abundance on feed efficiency, methane
emissions and the pregnancy rate of cattle and sheep.
• Nutrigenomics in meat sheep has provided some advances in the effect of the
diets supplementation on gene expression and its consequences in meat quality.
Also in the sheep species, the detection of genes related to reproductive anoes-
trous could help production systems to break seasonality of meat products market
offer.

The 1000 bull genomes project has revealed the importance of rare variants in 
traits that have not undergone large selection pressure, thanks to the develop-
ment of new statistical approaches to analyse whole genome sequencing.

Ruminants breeding
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of responsible agents to crop damage, 
methods of detection and identification 
of pests, diseases and weeds; mechanis-
ms of plant-pathogen interaction, and 
agricultural benefits and environmental 
risks of herbicide-tolerant crops, IPM of 
pests, disease and weeds, improving con-
ventional search methods and alternative 
strategies for reducing the use chemical 
control, production and development of 
biological formulations against plant di-
seases and studies of undesired effects of 
control measures on the harmful and be-
neficial organisms in the agroecosystem.
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• Agricultural and Forest Entomology
• Bacteriology
• Fungal Plant Pathogen
• Weed Control 

Department of
Plant Protection
Plant Protection Department hosts four 
independent research groups: Agricultu-
ral and Forest Entomology, Bacteriology, 
Fungal Plant Pathogens, and Weed con-
trol. The main objective of the Depart-
ment of Plant Protection is to defend the 
crops from damage organisms. The De-
partment works in the integrated control 
of pest, diseases and weeds in the context 
of sustainable agriculture, according to 
control legislation and with special at-
tention to the environment, biodiversity 
and resource optimization. Department 
studies focus on the biology, epidemio-
logy, ecology and population dynamics 

RESEARCH GROUPS



Our main objective is to develop new tools for a sustainable pest control in 

Mediterranean crops. The efficacy of control methods alternative to insecticides 

application is evaluated, together with the side effects of pest control methods on 

non-target arthropod fauna, paying special attention to beneficial organisms 

(natural enemies and pollinators). In this context, studies to assess the impact of 

neonicotinoid insecticides on wild pollinators have been carried out. The group 

works also on the evaluation of the effect of environmental factors on arthropod 

biology and on the effect of landscape on populations of agriculturally important 

insects.

In field trials in almond orchards, a reduction in the abundance and diversity of 

natural enemies and other non-target arthropods was found, as a consequence 

of the application of kaolin sprays to control the insect pest Monosteira unicostata 

(“false tiger” or “poplar lace bug”). This tingid has a great reproductive capacity 

at high temperatures and the maximum intrinsic rate of natural increase is around 

34oC, at which the population doubling time is less than 4 days. This characteri-

zes the poplar lace bug as a very important pest with an increasing potential risk 

in a global warming scenario. It has been demonstrated that natural areas of 

scrublands surrounding the olive groves promote predation of olive fly (Bactroce-

ra oleae) pupae. In addition, the intense tillage and poor soil coverage are 

related to lower values of predation rate.

Agricultural And
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Nymphs of Monosteira unicostata on the underside of an almond leaf. This insect 
sucks the sap, produces discolorations and deposits excrement on the leaves that 
hinder transpiration and photosynthesis and finally causes the defoliation of the 
trees.



Bacteriology group is focused in two research lines. First one is addressed to 

develop diagnostic methods for plant bacterial diseases and to identify and 

characterize bacteria causing diseases. The second one is focused on the study 

of different aspects of the interaction between plant pathogenic bacteria and their 

hosts and the microbiome present there. We study mechanisms involved in bacte-

rial survival and infection strategies under microbiological and molecular 

approaches, developing genomic or gene expression studies in addition to 

microscopy techniques. Bacteriology group is interested in general studies of the 

pathosystems including population analysis of pathogenic and non pathogenic 

bacteria in the plants, the relationships among them and also in molecular 

mechanisms involved in the infection process. Our research is mainly focused in 

Xanthomonas genus although we also work in other species of recent interest for 

Spanish agriculture like the different species of Candidatus Liberibacter.

In 2017 we have continued to work on comparative genomic studies on Xantho-

monas addressed to elucidate molecular mechanisms involved in bacteria host 

interaction. In a recent paper published in Frontiers in Microbiology we have 

identified factors participating in the virulence of Xanthomonas arboricola pv. 

pruni compared to the other pathovars of X. arboricola considered virulent. In 

addition, and in the same paper we have presented a new protocol for X. arbori-

cola pv. pruni based on real time PCR that has been shown more specific than 

those currently used. 

During this year our studies on the analysis of haplotypes of Candidatus 

liberibacter solanacearum present in Spain have continued. Sequences for bacte-

rial ribosomal genes were obtained 

from infected samples and phyloge-

netic analysis have been performed. 

Moreover a new multilocus 

approach, alternative to the haploty-

ping based on ribosomal genes, has 

been used by means of a set of 

housekeeping genes.  

Bacteriology
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The main research aims of the group are related with the etiology, epidemiology 

and fungal disease control of fruit and vegetable, developing new strategies for 

diagnosis, pathogen variability; pathogenic mechanisms; epidemiological 

factors; predictive models and biofungicides development; environmental study 

of their effect on the ecosystem; sustainable alternatives to fungal plant diseases.

The activities of the group during 2016 -2017 allowed defining the aggressive-

ness, the type and mode of penetration of the three pathogenic Monilinia 

species on stone fruit, as well as the design and validation of techniques for the 

detection and localization of latent infections and the histological location in the 

fruit. Furthermore, the mode of action and risk assessment of Penicillium 

frequentans (Pf909) as a biocontrol agent for brown rot have been characteri-

zed. On the other hand, the group have developed markers for the identification 

of Penicillium rubens (PO212), for their registration as a biocontrol agent 

against wilt diseases, and the 

accumulation of lignin and reduc-

tion of phenols in tomato, artichoke 

and eggplant plants after treatment 

with PO212, biocontrol agent 

characterized by its inability to use 

nitrate as a source of nitrogen has 

been studied. Techniques and tools 

have been developed for the identi-

fication of different pathogens. 

Fungal Plant Pathogen
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The main research aims of the group are related with the etiology, epidemiology 

and fungal disease control of fruit and vegetable, developing new strategies for 

diagnosis, pathogen variability; pathogenic mechanisms; epidemiological 

factors; predictive models and biofungicides development; environmental study 

of their effect on the ecosystem; sustainable alternatives to fungal plant diseases.

The activities of the group during 2016 -2017 allowed defining the aggressive-

ness, the type and mode of penetration of the three pathogenic Monilinia 

species on stone fruit, as well as the design and validation of techniques for the 

detection and localization of latent infections and the histological location in the 

fruit. Furthermore, the mode of action and risk assessment of Penicillium 

frequentans (Pf909) as a biocontrol agent for brown rot have been characteri-

zed. On the other hand, the group have developed markers for the identification 

of Penicillium rubens (PO212), for their registration as a biocontrol agent 

against wilt diseases, and the 

accumulation of lignin and reduc-

tion of phenols in tomato, artichoke 

and eggplant plants after treatment 

with PO212, biocontrol agent 

characterized by its inability to use 

nitrate as a source of nitrogen has 

been studied. Techniques and tools 

have been developed for the identi-

fication of different pathogens. 
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The weed control group studies processes derived from the chemical control of 

weeds, such as control of invasive species, flora shifts and the development of 

herbicide-resistant weeds as well as their role on integrated production techni-

ques. Other factors such as the reduction in crop fertilization and its interaction 

with the application of herbicides, the long-term interactions between soil, plant 

and environment and the effect of climate change on the weed species diversity 

are also included in this integrated weed control.  The environmental and agricul-

tural effects associated with the management of herbicide-tolerant crops mainly 

the effects of non-selective herbicides and the role of gene flow in the transference 

of resistance are also studied.

During this period the baseline response to glyphosate in Castilla y León has been 

established for 13 of the main maize weed species. As a result of the samplings 

carried out in recent years in Castilla y León, a collection of 206 populations 

belonging to 20 species of corn weeds was stablished. The influence of reduction 

in phosphorus fertilization as enhancer of herbicide effect was studied for Bromus 

diandrus in barley. The management of phosphorus fertilization could be integra-

ted as an additional tool for the control of B. diandrus. In this field a new project 

started to study the influence of different strategies of nitrogen fertilization and 

weed control, comparing conservation agriculture with organic agriculture in soil 

properties, crop productivity and the environment. Another study has been 

initiated to assess the effect of climate change on the weed species diversity of 

cereal agro-ecosystems. A new weed, the so-called teosinte, a subspecies of Zea 

mays was detected in Spain in recent years. At request of MAPAMA we have 

studied the biology and 

phenology of the two known 

subspecies: Z. mays ssp. 

mexicana and Z. mays ssp. 

parviglumis to progress in 

the future with the evalua-

tion of their control and risk 

assessment. 
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at evaluating the impact of environmental 
changes on reproductive efficiency. The 
multidisciplinary activities are taken by di-
fferent research groups; the researchers 
approach includes physiology, pathology, 
and technology reproductive in different 
animal species. The work focuses on de-
veloping innovative practices in animal 
reproduction and subsequent promoting 
of research transference to satisfy the de-
mands on livestock production.

The Department has two singular facili-
ties: The Experimental Farm, which inclu-
des livestock species (swine, sheep, goat, 
rabbit, and poultry), wild species (mou-
flon, Iberian ibex) and laboratory animals 
(mouse, hamster, etc); and a Genetic Re-
source Bank (germplasm, embryos, and 
somatic cells) from INIA, which includes 
genetic samples from endangered native 
breeds, wild game species, and endan-
gered /extinct wildlife species.

HEAD OF DEPARTMENT:

Alfonso Gutierrez Adan
secra@inia.es

• Physiology and technologies of reproduction in small ruminants
• Gametogenesis, molecular embryology and transgenesis
• Assisted reproduction and preimplantation embryology in bovine
• Physiology and technology of reproduction in swine
• Comparative Physiology
• Animal parasitology and reproduction
• Animal genomic engineering 

Department of 
Animal Reproduction
The Department of Animal Reproduction 
hosts 7 independent research groups wor-
king in closely interwoven research areas, 
with the goal of understand the funda-
mental processes in reproduction and 
improve reproductive efficiency. Research 
includes a broad range of species and 
incorporates whole animal experiments, 
cell and tissue culture techniques, and 
molecular biology and genetic studies. 
The Department takes a multidisciplinary 
approach to conduct research on diffe-
rent aspects of the reproductive physiolo-
gy and technology in several animal spe-
cies. A large number of disciplines work 
together to comprehend the mechanisms 
that control the fertility and embryo deve-
lopment, to preserve the genetic resour-
ces and the biodiversity, to promote the 
animal welfare, and to optimize the ani-
mal production. The research at the De-
partment also focuses on new reproducti-
ve biotechnologies and aims at improving 
the sustainability of livestock farming and 
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The aims of the group are reflected in two research lines. In our work with wild 

species (firstly wild ruminants but also other wild species, including avian species) 

our aims fall under the headings of their reproductive physiology and its applica-

tion in conservation (germplasm banks) and sustainability (hunting performance). 

In our work with domestic small ruminants our aims are focused on the develop-

ment of alternative methodologies for the control and management of reproduc-

tion, avoiding the administration of exogenous hormones. Other aims are the 

comparative spermatology and cryobiology, the oogenesis in prepubertal ewe 

lambs and their relation to the acquisition of oocyte competence and embryo 

development. 

Development activities transfer and dissemination of synchronization protocols for 

fixed time artificial insemination in goats; embryo production and freezing in goats 

and ewes; these activities involve cooperation projects, contracts and courses in 

Universities and Research Centres. Transrectal ultrasound-guided massage of the 

accessory sex glands (TUMASG) is an alternative technique, recently developed in 

our laboratory, to collect sperm, which requires few electrical stimuli or none at all. 

We have studied several indicators of stress and have concluded that sperm 

collection by TUMASG is less stressful than electroejaculation without altering 

sperm characteristics in conscious goat bucks. The development of procedures 

like freezing at high cooling rates or vitrification might be extremely useful when 

working with wild ruminants. We successfully described sperm vitrification from 

many species. Our findings revealed that vitrifying-warming reduced the sperm 

head size in a similar fashion than freezing-thawing.  Iberian ibex sperm vitrifica-

tion resulted in good quality spermatozoa with an adequate in vitro fertilizing 

ability. During cryopreservation, sperm cells are exposed to cold shock and atmos-

pheric oxygen. This leads to the overproduction of ROS and increases the suscep-

tibility of the sperm cell membranes to lipid peroxidation. The elimination of 

debris, dead spermatozoa and other cells by selective washing methods helps to 

avoid too high an increase in the concentration of ROS and improve the motility 

variables and viability of cryopreserved sperm. We have compared the classic 

washing method and density gradient centrifugation (DGC) in goat semen for 

respects. DGC was associated with overall better values for sperm motility 

variables measured after chilling and freezing-thawing. DGC appears to select 

non-capacitated goat sperm. 
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The aims of the group are reflected in two research lines. In our work with wild 

species (firstly wild ruminants but also other wild species, including avian species) 

our aims fall under the headings of their reproductive physiology and its applica-

tion in conservation (germplasm banks) and sustainability (hunting performance). 

In our work with domestic small ruminants our aims are focused on the develop-

ment of alternative methodologies for the control and management of reproduc-

tion, avoiding the administration of exogenous hormones. Other aims are the 

comparative spermatology and cryobiology, the oogenesis in prepubertal ewe 

lambs and their relation to the acquisition of oocyte competence and embryo 

development. 

Development activities transfer and dissemination of synchronization protocols for 

fixed time artificial insemination in goats; embryo production and freezing in goats 

and ewes; these activities involve cooperation projects, contracts and courses in 

Universities and Research Centres. Transrectal ultrasound-guided massage of the 

accessory sex glands (TUMASG) is an alternative technique, recently developed in 

our laboratory, to collect sperm, which requires few electrical stimuli or none at all. 

We have studied several indicators of stress and have concluded that sperm 

collection by TUMASG is less stressful than electroejaculation without altering 

sperm characteristics in conscious goat bucks. The development of procedures 

like freezing at high cooling rates or vitrification might be extremely useful when 

working with wild ruminants. We successfully described sperm vitrification from 

many species. Our findings revealed that vitrifying-warming reduced the sperm 

head size in a similar fashion than freezing-thawing.  Iberian ibex sperm vitrifica-

tion resulted in good quality spermatozoa with an adequate in vitro fertilizing 

ability. During cryopreservation, sperm cells are exposed to cold shock and atmos-

pheric oxygen. This leads to the overproduction of ROS and increases the suscep-

tibility of the sperm cell membranes to lipid peroxidation. The elimination of 

debris, dead spermatozoa and other cells by selective washing methods helps to 

avoid too high an increase in the concentration of ROS and improve the motility 

variables and viability of cryopreserved sperm. We have compared the classic 

washing method and density gradient centrifugation (DGC) in goat semen for 

respects. DGC was associated with overall better values for sperm motility 

variables measured after chilling and freezing-thawing. DGC appears to select 

non-capacitated goat sperm. 
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Our major research focus is to understand the genetic and epigenetic mechanisms 

that controls the early embryo development in vivo and in vitro; analyse the impact 

of preimplantation development for foetal development and adult; analyse the 

mechanisms of in vitro sperm selection; and determine the role of mRNA splicing 

on regulation of embryo development, sex determination, and fertility.

In the 2016-2017 period, we investigated in the spermatozoa the mechanisms of 

sperm thermotaxis related with the hyperactivation and how thermotaxis can select 

in vitro the sperm that is selected in vivo; demonstrating that this sperm selection 

improve the quality of the embryo and implantation rate. We have also reported 

that spermatozoa telomeres determine telomere length in early embryos and 

offspring; and we have found that the elimination of methylation marks at lysines 4 

and 9 of histone 3 (H3K4 and H3K9) of spermatozoa alters offspring phenotype. 

In relation with oocyte, we have determined the exocannabinoid’s effect on in vitro 

bovine oocyte maturation via activation of AKT and ERK1/2. In relation with game-

togenesis, we have determinate the role of two splicing factors, Zrsr1 and Zrsr2, on 

spermatogenesis and oogenesis, respectively. These factors are essential for minor 

splicing, indicating that noncanonical splicing are essential for meiosis of male and 

female gametes. Also both splicing factors are essential for preimplantation 

development, critical in early stages for embryo genome activation. We have also 

demonstrated that oviduct fluids affects the epigenetic landscape of the embryo. 

The culture of bovine embryos with oviduct fluid induced DNA methylation 

changes in specific genomic regions in resulting blastocysts, indicating that by 

including molecules secreted 

by the oviduct to the media 

used for the incubation/cultu-

re of both gametes and 

embryo, the adverse pericon-

ceptional environment in in 

vitro derived embryos could 

be reduced.  In relation with 

transgenesis, we have develo-

ped a new system to produce 

transgenic mice using 

microinjection of spermatids 

in the oocyte (ROSI).
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Our principal research focus is to analyse the early embryonic development in vivo 

and in vitro in mammals; determine the factors affecting in vitro embryo produc-

tion; understand the mechanisms controlling maternal-embryonic interactions and 

the quality of the embryo; develop different in vitro models for the analysis of 

embryo maternal communication; study factors responsible for infertility in dairy 

cows and develop strategies to reduce embryonic losses and increase pregnancies; 

and study the freezability by vitrification of in vitro bovine embryos and their direct 

transfer on recipients.

In the 2016-2017 period, we studied embryo-maternal crosstalk in the oviduct of 

the cow in vivo and in vitro. Regarding the in vivo experiment, we evidenced 

transcriptomic differences within the oviduct (in the bovine oviductal epithelial cells, 

BOEC) induced by the presence of an embryo. Under our experimental conditions 

it seems that we have succeed to describe the effect of a single embryo in the 

maternal tract, increasing our knowledge related with the communication stabli-

shed between them in physiological conditions. We have also conducted various in 

vitro experiments to test the results observed in vivo. Morover we aimed to observe 

if the in vitro transcriptomic response of BOEC to the early embryo were the result 

of a contact-dependent signaling effect or interactions with embryo secretions. We 

found that the stage of early embryo differentially affects the transcriptome of 

BOEC in vitro, although, these changes may be related either with direct embryo 

contact or embryo secretions released into the media. Furthermore, we demonstra-

ted that the use of low concentrations of oviduct and uterine fluids in in vitro culture 

supports embryo development, and improve blastocysts
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The principal objective proposed by our working group has been the study and 
application of assisted reproduction techniques to reach a greater genetic projec-
tion in pig production centers. In this context, the following work lines have been 
developed: Assessment of the ambiental temperatura increase effect on male 
reproductive function; Addition of cholesterol to the sperm plasma membrane to 
improve its viability in conservation systems; and the analysis of rearrangement 
chromosomal imbalances on the fertility and litter size.

In order to assess the effect of the ambient temperature increase on the reproducti-
ve capacity of boars, a group of pigs were housed in facilities with a temperature 
5ºC higher than the animals of the control group. The study started in the prepu-
bertal phase (3 months) and ended when all the animals reached puberty (7 
months). There were no differences between groups in testicular morphometry, 
serum testosterone concentration and structure of the seminiferous tubules. Howe-
ver, there was a significant improvement in seminal quality in those animals housed 
with lower temperature that showed better motility, acrosomal structure, and 
maturity state of the sperm cells.

In order to improve the viability of spermatozoa subjected to cryopreservation. The 
structure of the spermatozoa plasma membrane was modified, by the increasing of 
cholesterol content in the membrane bilayer structure. The methodology used was 
the incubation of spermatozoa before freezing, with cyclic oligasacids (cyclodex-
trins) that are capable of catching cholesterol molecules. Unlike what happens in 
other animal species such as stallions, bulls, rams and goats in which colesterol 
addition has showed positive effects, in pig thawed samples, no positive effects 
were observed on the sperm viability in those samples in which cholesterol was 
added.
The constitutive heterochromatin in the chromosomes plays a fundamental role in 
the genome stability, in cell division processes in the mitosis and in gametes 
meiosis. The variations that this type of chromatin can experience, are evaluated by 
the presence of C-band polymorphisms in chromosomes and they have shown an 
important incidence on reproductive parameters in humans. In our work, on a 
population study carried out in Iberian pig, the incidence found of this type of 
alterations was 10.16%, but none of the boars that presented this type of anomaly 
showed a decrease in the reproductive parameters compared to animals with 
normal karyotype.
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The awareness of factors determining morphological and physiological pheno-

types has evolved in the last years from genome to a more complicated concept 

(developmental programming) in which prenatal and postnatal environmental 

conditions markedly modify the epigenotype, and therefore the phenotype and 

homeostasis of the individuals, and determine partly, their juvenile growth, 

life-time fitness and disease risks. These processes are maintained in different 

mammal species; this fact allows the selection of the most optimal animal model 

depending on the research objectives. Hence, the objective of the group is to study 

the developmental origins of physiological/pathological features of mammalians 

by using rabbits, ruminants and swine as models. 

The scientific activities are currently focused on a) optimization of fertility yields of 

methods for reproductive management in ruminants; b) adaptation of image 

techniques to the animal models used (mainly, endoscopic and ultrasonographic 

techniques); c) characterization of models based on rabbits, sheep and pigs for 

the study of placental pathology and intrauterine growth restriction (IUGR) under 

maternal malnutrition; d) assessment of factors (fetal genotype and sex) modula-

ting the effects of uterine environment (in terms of supply of oxygen and specific 

nutrients to the conceptus) on fetal development and occurrence of IUGR.
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Our major research focus is to understand the epidemiology of parasitic diseases, 

the development of new diagnostic techniques as well as evaluation of systems of 

parasite control. 

We also study the influence of parasitic diseases in animal reproduction and the 

design of control programmes against parasitic diseases (zoonotic or not) and 

arthropod vectors. 

In the 2016-2017 period, we have successfully applied a new integrated model to 

control three host ticks under field conditions. We also try to know the existence of 

resistance to the acaricides and characterize them if they are present.

We have implemented alternative methods in animal research as in vitro feeding 

of hard ticks and tick cell cultures. This novel technique represents a very useful 

alternative method in animal experimentation that allow us to implement actual 

screening techniques searching for new products with acaricidal activity or the role 

of ticks as vectors of several pathogens to human or animals.
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Genome modification in animals constitutes a powerful tool to understand the 

molecular root of diverse physiological and pathological processes, including 

those involved in animal reproduction. The main aims of our research are:

• Develop CRISPR technology for genome modification in livestock species.

• Understand conceptus elongation in ungulates by gene editing and in vitro

approaches, in order to develop nutritional and pharmacological approaches to

prevent reproductive losses in farm animals.

• Understand reproductive processes by genome edited models.

• Develop novel methods for selecting the sex of the offspring, applicable to farm

animals.

• Understand the epigenetic basis of mammalian phenotype, its inheritance, and

the alterations caused by Artificial Reproductive Techniques.

Rabbit embrys with (wt) or without (KO) ZP4 protein. KO embryos show a thinner and 

irregular zona pellucida (B) and do not develop properly to the expanded blastocyst stage (C).

Sequencing reaction of a PCR product showing several alleles generated by CRISPR.
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are being improved by applying emer-
ging technological processes or supple-
menting them with functional ingredients, 
compounds or microorganisms.
The nutritional quality of plant foods, the 
development of hypoallergenic foods and 
the detection of food allergens by mole-
cular techniques are being investigated.

The Food Quality Centre (CCA-INIA), lo-
cated in Soria, joined the Department of 
Food Technology in 2014. The main ob-
jectives of this Centre are focused on the 
study of functional compounds present in 
wild edible mushrooms and the evalua-
tion of their biological effects, as well as 
the detection and characterization of pa-
thogens in cured meat products.

The Department activities are structured 
in three research groups: a horizontal 
one focused on the improvement of the 
microbiological safety of foods and the 
other two specifically oriented towards 
research on foods of animal origin and 
foods of plant origin.

HEAD OF DEPARTMENT:

Antonia Mª Picón Gálvez
sectecal@inia.es

• Microbiological Food Safety
• Dairy and meat products technology
• Plan Food Quality and Safety 

Department of Food 
Technology
The main objective of the Department of 
Food Technology is the improvement 
of the quality and safety of food 
products (mainly dairy products, meat 
products and plant food products) by 
means of biological as well as 
physicochemical procedures.

The inactivation of most common foo-
dborne pathogens potentially present 
in food products by minimal processing 
strategies (high hydrostatic pressure pro-
cessing and biological inhibitory systems), 
the traceability of persistent microbiologi-
cal contaminations in the food industry 
and the molecular mechanisms involved 
in disinfectant resistance are being inves-
tigated.

Strains of lactic acid bacteria and bifi-
dobacteria with protective effects against 
infections, able to produce antimicrobial 
compounds or with an active phytoestro-
gen metabolism are selected and studied 
to develop new functional foods.
The sensory quality and the nutritional 
characteristics of dairy and meat products 

RESEARCH GROUPS



Our main objective is the development and application of new processes and 
products in response to consumer demand of safe and healthy foods. Protection 
of consumer health implies the improvement of the microbiological quality of 
foods. High hydrostatic pressure and new biological systems to reduce pathogenic 
microorganisms, including their genetic characterization, traceability and 
behavior after disinfection, are investigated. Likewise, beneficial effects of probio-
tic bacteria with immunomodulatory properties or bioactive metabolites produc-
tion for the development of functional foods are studied.

Combined treatments of enterocins A and B produced by Enterococcus faecium 
INIA TAB 7 and high pressure at 450 MPa exhibited a strong synergist bactericidal 
activity against Listeria monocytogenes in dry-cured ham. For the purpose of 
minimizing L. monocytogenes and Salmonella enterica survival on food contact 
surfaces, two alternatives to the food industry disinfectants are investigated (1) new 
antibiofilm materials, evaluating the survival of different strains on substrata with 
novel surface coatings; and (2) new antibiofilm agents, identified by high-throu-
ghput screening of microbial natural product extracts.

In the development of probiotic foods to protect the host against pathogens, we 
investigate the production of antimicrobial compounds, competitive exclusion 
and/or enhancement of the immune response in the gut exerted by selected 
lactobacillus and bifidobacteria. New bifidobacterial shared strains were obtained 
from breast milk and infant faeces pairs of mothers and their children, belonging 
to  Bifidobacterium breve, B. longum subsp. infantis and B. longum subsp. longum 
species, and  which showed probiotic potential due to their survival to gastrointes-
tinal conditions and their ability to form biofilms.

Probiotics able to produce urolithins or other phytoestrogens such as equol and 
enterolignans, can mean a step forward in the probiotic interventions, increasing 
the bioavailability of these compounds, and their therapeutic applications. 
Urolithins are phytoestrogens derived from ellagitannins and ellagic acid by the 
action of intestinal bacterial. B. pseudocatenulatum INIA P815 from a breast-fed 
infant was the only 
GRAS strain with 
technological poten-
tial able to produce 
urolithins A and B, 
and therefore, could 
be considered a good 
candidate in probiotic 
and biotechnological 
applications.
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The Group of Dairy and Meat Products Technology investigates the use of 
emerging technological processes and the inclusion of ingredients, compounds 
and microorganisms with functional activities aiming to the improvement of the 
sensory quality and the nutritional characteristics of dairy and meat products.

In regard to these objectives and to the development of new dairy and meat 
products, we apply emerging technologies such as high hydrostatic pressure, 
ingredients such as edible seaweeds or microorganisms selected on the basis of 
bioactive compounds production or enzymatic activities. 

Enhancement of the nutritional value of dairy products by supplementation with 
edible seaweeds offers new market opportunities. The effect of different species of 
edible seaweeds on cheese nutritional, sensory and physicochemical characteris-
tics is investigated at laboratory and pilot plant level.

The influence of high pressure treatment, commercial refrigerated storage and 
compositional characteristics of Serrano and Ibérico hams on their volatile 
compounds, microbiota, aroma and flavour are also studied.

Procedures to prevent the spoilage of dairy and meat products in order to prolong 
their shelf life are investigated at laboratory and pilot plant level. The late blowing 
defect of cheese caused by Clostridium spp. deserves particular attention. Reute-
rin-producing lactic acid bacteria and phagic endolysins have shown to be useful 
procedures for its prevention and control.
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67

GROUP MEMBERS

SELECTED PUBLICATIONS

GROUP LEADER

Manuel Nuñez Gutiérrez

Ávila M, Gómez-Torres N, Delgado D, Gaya P, 
Garde S (2017). Industrial-scale application of 
Lactobacillus reuteri coupled with glycerol as a 
biopreservation system for inhibiting Clostridium 
tyrobutyricum in semi-hard ewe milk cheese. 
Food Microbiology 66, 104-109.

Del Olmo A, Calzada J, Nuñez M (2017). 
Benzoic acid and its derivatives as naturally 
occurring compounds in foods and as additives: Uses, exposure and controversy. Critical Reviews in Food Science and Nutrition 57, 
3084-3103.

Del Olmo A, Calzada J, Nuñez M (2018). The blue discoloration of fresh cheeses: a worldwide defect associated to specific bacterial 
contamination. Food Control 86, 359-366.

López-Pérez O, Picon A, Nuñez M (2017). Volatile compounds and odour characteristics of seven species of dehydrated edible 
seaweeds. Food Research International 99, 1002-1010.

Martínez-Onandi N, Rivas-Cañedo A, Ávila M, Garde S, Nuñez M, Picon A (2017). Effect of physicochemical characteristics and high 
pressure processing on the volatile compounds of Iberian dry-cured ham. Meat Science 131, 40-47.

SCIENTIFIC STAFF 

Marta Ávila Arribas
Sonia Garde López-Brea
Pilar Gaya Sicilia
Antonia Mª Picón Gálvez

TECHNICIAN STAFF

Olga López Pérez
Carmen Sánchez López

ON CONTRACT

Ana del Olmo Sánchez
Daniel Bravo Vázquez



The Group of Dairy and Meat Products Technology investigates the use of 
emerging technological processes and the inclusion of ingredients, compounds 
and microorganisms with functional activities aiming to the improvement of the 
sensory quality and the nutritional characteristics of dairy and meat products.

In regard to these objectives and to the development of new dairy and meat 
products, we apply emerging technologies such as high hydrostatic pressure, 
ingredients such as edible seaweeds or microorganisms selected on the basis of 
bioactive compounds production or enzymatic activities. 

Enhancement of the nutritional value of dairy products by supplementation with 
edible seaweeds offers new market opportunities. The effect of different species of 
edible seaweeds on cheese nutritional, sensory and physicochemical characteris-
tics is investigated at laboratory and pilot plant level.

The influence of high pressure treatment, commercial refrigerated storage and 
compositional characteristics of Serrano and Ibérico hams on their volatile 
compounds, microbiota, aroma and flavour are also studied.

Procedures to prevent the spoilage of dairy and meat products in order to prolong 
their shelf life are investigated at laboratory and pilot plant level. The late blowing 
defect of cheese caused by Clostridium spp. deserves particular attention. Reute-
rin-producing lactic acid bacteria and phagic endolysins have shown to be useful 
procedures for its prevention and control.

Dairy And Meat
Products Technology

67

GROUP MEMBERS

SELECTED PUBLICATIONS

GROUP LEADER

Manuel Nuñez Gutiérrez

Ávila M, Gómez-Torres N, Delgado D, Gaya P, 
Garde S (2017). Industrial-scale application of 
Lactobacillus reuteri coupled with glycerol as a 
biopreservation system for inhibiting Clostridium 
tyrobutyricum in semi-hard ewe milk cheese. 
Food Microbiology 66, 104-109.

Del Olmo A, Calzada J, Nuñez M (2017). 
Benzoic acid and its derivatives as naturally 
occurring compounds in foods and as additives: Uses, exposure and controversy. Critical Reviews in Food Science and Nutrition 57, 
3084-3103.

Del Olmo A, Calzada J, Nuñez M (2018). The blue discoloration of fresh cheeses: a worldwide defect associated to specific bacterial 
contamination. Food Control 86, 359-366.

López-Pérez O, Picon A, Nuñez M (2017). Volatile compounds and odour characteristics of seven species of dehydrated edible 
seaweeds. Food Research International 99, 1002-1010.

Martínez-Onandi N, Rivas-Cañedo A, Ávila M, Garde S, Nuñez M, Picon A (2017). Effect of physicochemical characteristics and high 
pressure processing on the volatile compounds of Iberian dry-cured ham. Meat Science 131, 40-47.

SCIENTIFIC STAFF 

Marta Ávila Arribas
Sonia Garde López-Brea
Pilar Gaya Sicilia
Antonia Mª Picón Gálvez

TECHNICIAN STAFF

Olga López Pérez
Carmen Sánchez López

ON CONTRACT

Ana del Olmo Sánchez
Daniel Bravo Vázquez

The main objectives of this group are focused on the nutritional evaluation of plant 

foods by characterizing nutritive compounds and nutritionally active factors, and 

their involvement in nutrition and health. The removal of food allergens are being 

investigated by proteomic and genomic analysis and the food allergen detection 

by molecular biology techniques. Bioprocessing and technological processes are 

applied to remove/reduce bioactive and/or toxic compounds. Nutritional evalua-

tion of new sources of vegetable protein to be used as soya substitutes for feed is 

also being investigated.

For research on quality and safety of plant foods, we have developed techniques 

to determine the functional composition of these foods, as well as the products 

made from them, to study the biological activity of plant bioactive compounds, to 

determine the allergenicity of different foods and to detect the allergens of nuts in 

processed foods by Real Time-PCR or by immunodetection techniques. Our 

research in is aimed at obtaining functional or hypoallergenic foods through the 

lines currently underway in which the group has extensive experience and in new 

lines aimed at developing new foods fortified with legume flour to improve its 

nutritional and functional value. It is also intended to determine the functional 

composition of the legumes used, as well as the products produced, to study its 

acceptance by the consumer and to carry out in vitro digestibility studies in order 

to determine the bioavailability of the bioactive compounds. It is also intended to 

reduce the total 

allergenicity of plant 

foods through the 

application of techno-

logical processes and 

the development of 

simpler alternatives to 

develop electroa-

nalytical bioplatform 

sensors (biosensor) 

aimed at detecting 

the presence of 

allergens in proces-

sed foods. 

Plant Food Quality 
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68

GROUP MEMBERS

SELECTED PUBLICATIONS

GROUP LEADER

Carmen Cuadrado Hoyo

Arribas C, Cabellos B, Sánchez C, Cuadrado C, 
Guillamón E, Pedrosa MM. 2017. Impact of 
extrusion-cooking on nutritional composition, 
resistant starch, dietary fiber and in vitro digesti-
bility of gluten-free snacks based on rice, pea 
and carob flours blends. Food & Function 8, 
3654-3663.

Cuadrado C, Chen H, Sanchiz A, Ballesteros I, Easson M, Grimm CC, Dieguez MC, Linacero R, Burbano C, Maleki SJ. 2017. Influence 
of enzymatic hydrolysis on the allergenic reactivity of processed cashew and pistachio. Food Chemistry 241, 372-379.

Ruiz-Valdepeñas Montiel V, Torrente-Rodriguez RM, González De Rivera G, Reviejo AJ, Cuadrado C, Linacero R, Gallego FJ, Campu-
zano S, Pingarrón JM. 2017. Amperometric determination of hazelnut traces by means of express PCR coupled to magnetic beads 
assembled on disposable DNA sensing scaffolds. Sensors & Actuators B, Chemicals 245, 895-902.

Sanchiz A, Ballesteros I, Martín A, Rueda J, Pedrosa MM, Dieguez C, Rovira M, Cuadrado C, Linacero R (2017) Detection of 
pistachio allergen coding sequences in food products: a comparison of two real time approaches. Food Control 75, 262-270.

Muíño I, Díaz MT, Apeleo E, Pérez-Santaescolástica C, Rivas-Cañedo A, Pérez C, Cañeque V, Lauzurica S, De la Fuente J (2017) 
Valorisation of an extract from olive oil waste as a natural antioxidant for reducing meat waste resulting from oxidative processes. 
Journal of Cleaner Production 140, 924-932. 

SCIENTIFIC STAFF 

M Teresa Diaz Diaz-Chirón
Mercedes Martín Pedrosa

TECHNICIAN ASSISTANCE

Blanca Cabellos Caballero
Félix Andrés López

PREDOCTORAL STUDENTS

Claudia Arribas Fernández
Africa Sanchiz Giraldo



Technical Directorate for 
Evaluation of Plant Varieties 

and Plant Protection Products 
(DTEVPF)



6.10
Technical Directorate For Evaluation Of 

Plant Varieties And Plant Protection Products

focused on South Europe and technical 
assessment for the establishment of Maxi-
mum Residue Limits (MRL) are also per-
formed.

The main research activities are aimed 
to fulfil shortcomings and gaps that ari-
se during the assessment of pesticides to 
guarantee a safe use of plant protection 
products. The group addresses different 
aspects of the chemical behaviour of pes-
ticides in agro-environmental matrices. 
This also involves the study of their me-
tabolites, the determination of residues 
and the impact and biological activity of 
degradation products. Another research 
activity is focused on the use of quan-
tum chemistry and QSAR model to help 
to predict molecule properties in order to 
improve the tools for the risk assessment 
of pesticides and to generate knowledge 
to drive future researches.
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The Unit of Plant 
Protection Products

The Unit of Plant Protection Products 
consists of a group for the 
assessment of dossiers for the 
authorization of plant protection 
products and a research group that 
carries out research projects on 
agro-environmental behaviour of pestici-
des and their residues. The UPF is a mul-
tidisciplinary unit formed by agronomists, 
chemists and biologists. The function 
of the unit is to combine research 
work, development and technology 
transfer in the field of plant protection 
products and their residues.

The group for the assessment of plant 
protection products covers several ac-
tivities in the framework of 
Regulation 1107/2009/EC. It is 
involved in the scientific and technical 
evaluation of dos-siers of active 
substances of pesticides at European 
level for their approval. Zonal 
assessment of plant protection products 
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The main research aims of the group are the study of the chemical behaviour of 

pesticides in agro-environmental matrices focused on the degradation and effect 

of agronomic and environmental factors in their behaviour. Study of soil amend-

ments as risk mitigation measurements. We are also focused in the study of 

unknown metabolites and degradation products; isolation, characterization and 

phytotoxic activity. Predicting properties by means of quantum chemistry and 

QSAR model associated to the risk assessment of plant protection products. 

Besides, we performed analytical methods for the determination of the residues of 

pesticides in crops in order to propose extrapolation of Maximum Residue Level 

(MRL) from major crop to minor crop.

During 2016-2017, studies on the behavior of herbicides in different conditions 

have been carried out, and the knowledge of the behavior of CHD herbicides in 

leaf cuticle and soil surface has also been developed. Progress has been made in 

the knowledge of the herbicide profoxydim, separating the four stereoisomers 

present in the active substance by chiral chromatography. The degradation of 

profoxydim in natural waters was studied to complement the studies of abiotic 

degradation, identifying the metabolites. On the other hand, from a biological 

point of view; the effect of the herbicide and the mixture of its photoproducts on 

the germination and growth on different crops and weeds in growth chamber have 

been evaluated. Regarding to the field studies, a study have been performed in a 

rice crop in Sevilla, in order to compare the behaviour of herbicides and the effects 

on weeds and the crop production, in the presence and absence of an organic 

amendment. 

During last year, the work performed with the agreement with AEPLA, bases on the 

analysis and quantification of the pesticide residues in kaki fruit, was accepted by 

EFSA, European Commission and other Member States for the inclusion of a new 

extrapolation of the maximum residue level (MRL) from major crop (apple) to the 

minor crop kaki in the European residue guidance document.

Degradation route and transformation processes of clethodim involved in the photodegrada-
tion in soil and leaf surface model systems under simulated solar irradiation
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