MARINE SCIENCE TECHNOLOGY AND MANAGEMENT

CAMPUS DO MAR

CFA 3- 32c: BIOTECNOLOGIA MOLECULAR

Fecha: 24,26y 27/03/2014

Horario: dia 24: 10:00-14:00/15:00-19:00
dia 26: 15:00-19:00
dia 27: 15:00-19:00

Tipo de curso: tedrico
Lugar: Aula 15, Facultad de Ciencias del Mar, Universidade de Vigo

Coordinadores: Margarida Casal, Universidade de Minho (mcasal@bio.uminho.pt)
Eva Teira (teira@uvigo.es)
Jose Luis Sanchez, Universidade de Santiago de Compostela
(bnluis@usc.es)

Profesores: Margarida Casal (UMinho)
Eva Teira (UVigo)
Pedro Santos (UMinho)
Filipe Costa (UMinho)
Tony Collins (UMinho)

DESCRIPCION

El curso aporta una visidn global sobre las herramientas moleculares y metodologias de
aplicacion al estudio de los recursos marinos. Se estudiarian estrategias de clonacion,
expresion, secuenciacién, y las técnicas de extraccién, purificacion y caracterizacién de
proteinas. Principios del DNA barcoding aplicado al medio marino. Aplicacién a grupos
taxondmicos de dificil identificacién. Uso de técnicas de secuenciacion de alta capacidad para
la monitorizacion ambiental de comunidades planctdnicas y bentdnicas. Herramientas
moleculares para identificar productos marinos.
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Contenidos

Programa docente

1. De la GenéticaMolecular a la Gendmica. Clonacion de genes, expresion proteinica y
purificacién. Biologia sintética como herramienta biotecnoldgica para explotar os recursos
genéticos. (Margarida Casal, 2 h).

2. Los ambientes de baja temperatura del mundo incluyen las profundidades oceanicas, la
Antartida y el Articoy las cumbres montafiosas,que representan aproximadamente el 70
% de la superficie de la tierra. Estos ambientes de baja temperatura han sido colonizados
con éxito por un grupo de microorganismos extremoéfilos conocidos comopsicrofilos.De
hecho, estos ambientes extremos y sus habitats tienen un gran interés desde un punto de
vista fundamental y aplicado porque permiten un mejor conocimiento de cémo
organismos y sus componentes celulares se adaptan a varias temperaturas, e incluso,
ofrecen una gran fuente de nuevas herramientas para su uso en biotecnologia. Se vera un
caso de estudio de encimas producidos por organismos aisladosen la Antartiday en
particular se presentard el océano Antdrtico. El objetivo de este estudio era entender los
determinantes moleculares de adaptacion al frio de estos encimas e investigar su uso en
aplicaciones biotecnoldgicas. Se presentardn aspectos fundamentales y aplicados.
Ademas, se trataran aspectos tedricos y practicos de la produccién de proteinas
recombinantes, purificacion y caracterizacién.(Tony Collins 2h)

3. Secuenciacién de Next-generacién: principios, tecnologiay aplicaciones. Assembly
pipelines and Annotation. Gendmica funcional: transcriptémicayprotedmica.
Presentacién de casos de estudio. (Pedro Santos 4 h).

4. Cédigos de barras ADNparaidentificacion de especies: fundamentos y enfoque.
Resumendel método yanalitica completa. Marco global e implementacidn de la iniciativa
del cédigo de barrasde la Vida. Ejemplos de diversidad de aplicaciones enfocadas en la
vida marina. Perspectivas para la aplicacién del cddigo de barras ADNen monitorizacion
de ecosistemas marinos. Introduccion del cddigo de barrasdellLifeDatasytems (BOLD),
analisis de datos elementales e interpretacion. (Filipe Costa 4 h).

5. Herramientas moleculares en ecologia del plancton microbiano marino: los
microrganismos ocednicos juegan un papel crucial en la dindmica de los ecosistemas,
ciclos biogeoquimicos y sistemas climaticos. La gendmica marina ambiental proporciona
una nueva informacion relevante sobre la diversidad funcional, fisiologia y potencial
ecoldgico de los microorganismos y crea la base de tecnologias de instrumentacién
remota para la deteccidon de la diversidad microbiana marina y funciones ecoldgicas. Aqui
se revisaran algunas de las técnicas de biologia molecular mds usadasen ecologia acuatica
microbiana, incluyendo: (1) determinacidn de la diversidad microbianausando bibliotecas
genéticas y pirosecuenciacion; (2) andlisis de la estructura de la comunidad
microbianausando métodos de huella digital (DGGE, T-RFLP y ARISA); (3) enumeracién de
taxones microbianos especificos usando CARD-FISH y gPCR; y (4) analisis simultaneo de
identidad filogenética y actividad especifica a nivel de «célula usando
microautorradiografia combinada con CARD-FISH. (Eva Teira, 4h).
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Sistema de Evaluacion

Elaboracién de un trabajo practico y presentacion y discusion oral del trabajo.

Aula y medios disponibles

Aulas con medios multimedia disponibles; wifi (euduram), biblioteca central.

Profesores del curso

Margarida Casal, Universidade de Minho

Doctora en Biologia y profesora de UMinho. Vice-Presidenta de la Sociedad Portuguesa de
Genética. Directora del Centro de Biologia Molecular Y Ambiental
(CBMA)http://cbma.bio.uminho.pt/. Fundadora en 2012 de la spin-off NanoDelivery, I+D en
Bionanotechnology, Lda.

Lineas de investigacién: cellular and molecular processes associated with the transport of
solutes through the plasma membrane in yeasts, with a main focus on wine fermentations.
Molecular biology of membrane transporters, with the identification of the genes encoding
two monocarboxylic acids permeases Jenl and Ady2 in the model yeast Saccharomyces
cerevisige. Her scientific interests became more focused on protein structural-functional
analysis with the goal of understanding the molecular features that allow proteins to perform
work in the cell. In parallel, with the implementation of molecular genetics tools she also
approached biotechnological-oriented areas like material sciences, enzyme modulation, and
production of human recombinant proteins for tissue engineering, a strategy crucial for the
development of the Molecular Biotechnology Laboratory. Currently the main scientific
interests are focused in two model proteins. i) Structural-functional analysis of short-chain
carboxylic acids plasma membrane transporters. By using an assortment of biological
materials, covering bacteria, yeasts or human cells, the aim is to solve the 3D structure of
carboxylic acid permeases and understand how they work and selectively transport the
substrates eg lactate, malate, citrate. ii) Recombinant protein-based polymers. The aim is to
design, produce, characterize and develop applications for Recombinant Protein-based
Polymers based on the structure of silk and elastin blocks, providing an extraordinary tool to
create self-structured and “smart” (stimuli responsive) biopolymers.

Proyectos cientificos: participacidon y coordinacién de mas de 30 proyectos de investigacion
nacionales e internacionales.Proyectos actuales:

- Work package leader in the project ECOplast—Research in new biomass-based
composites from renewable resources with improved properties for vehicle parts
moulding. Project number 246176 Programa: FP7-NMP-2009-SME-3. Collaborative
Project. (2010-2014).

- Task leader in the project Chimera - Development of new chimeric proteins to be used in
the fabrication of a novel biomaterial for bone regeneration application. Project
PTDC/EBB-EBI/109093/2008.

- Task Leader in the project Mechanisms of Candida glabrata biofilm tolerance against
antifungal agents PTDC/SAU-MIC/119069/2010

Articulos cientificos: 63 articulos SCI, 7 capitulos de libro, indice h 20
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Tony Collins, Universidade de Minho, Departamento de Biologia

Licenciado en Ciencias Bioldgicas y doctor en Bioquimica. Actualmente es Profesor Ayudante
en la Universidade de Minho.

Lineas de investigacion: white (industrial) biotechnology and in the study and development of
proteins for use in this. Presently, the principal focus is on cold-adapted enzymes and protein
based polymers (PBPs), their fundamentals and application in industry.

In relation to the cold-adapted enzymes, the aim is to understand how enzymes produced by
organisms inhabiting permanently cold environmentsadapt to and function efficiently at low
temperatures. The principle focus has been on glycoside hydrolases (and in particular
xylanases) and oxidoreductases. The work has involved studies in comparative protein science:
molecular biology, physicochemical studies, enzyme kinetics, protein structure, function and
dynamics and biophysical studies as well as the investigation of the application of cold adapted
enzymes in the food industry. In particular comparative studies with homologous proteins
adapted to higher temperaturas has allowed for the identification of molecular determinants
important in enzyme adaptation to temperature. This work has led to a number of research
papers, reviews and patents and in the successful worldwide commercialistion of a cold-
adapted enzyme for use in the food industry.

The aim of the second focus of research, i.e. on protein based polymers, is the development of
efficient methods for the overproduction and purificiation of novel recently synthesised silk-
elastin-like proteins. Here recombinant protein production in E. coli is used with both batch
and fed-batch approaches being investigated and optimised. Improving production levels,
reducing process costs and developing processes which can be scaled-up to pilot or industrial
scale are the main objectives of this study.

Proyectos:

- Development of a xylanase for use in the food industry (PINDXYL). DirectionGenerale des
Technologies de la Recherche et de I'Energie (DGTRE), Belgium, 130505-120507. Principal
Investigator.

- Psychrophiles and psychrophilic enzymes for the study of compatible solutes and their
mechanism of action: the role of protein dynamics. European Molecular
BiologyOrganisation (EMBO), 130507-120509. Principal Investigator.

- ECOplast: Research in new biomass-based composites from renewable resources with
improved properties for vehicle parts moulding. European Union funded FP7-NMP-2009-
SME Collaborative Project, 2010.2014. Team Member.

Articulos cientificos: 31 articulos cientificos publicados, 2 patentes internacionales, indice H 16.

Pedro Santos, Universidade de Minho, Departamento de Biologia

Licenciado en Bioquimica y doctor en Ciencias Biomédicas, actualmente es profesor ayudante
en la Universidade de Minho.

Lineas de investigacion: is strongly engaged in Systems Biology approaches using Pseudomonas
selected isolates. Bacteria belonging to the Pseudomonas genus possess an intricate ability to
tolerate and thrive in challenging environments such as the Human lungs, the deep sea or
highly polluted soils. Such competence resides in their wide nutritional and metabolic
versatility and in a complex network of adaptation mechanisms. In other words, the necessary
code to efficiently cope with a wide variety of different substrates and biotic and/or abiotic
stress conditions is included in their genomic catalog. Therefore, they hold great potential, as a
source of novel biomolecules and cell factories, for different biotechnological applications,
namely in the fields of biocatalysis, biosensors, bioremediation, and biomedicine. So far, the
full genomes of 3 Pseudomonas isolates was sequenced using ngs and variety of in silico and
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wet-lab approaches to explore the genome catalogs of the sequenced isolates, including
genome assembly and annotation pipelines, RNA-Seq, expression proteomics and
metabolomics approaches have been set.

Proyectos cientificos: actualmente trabaja en estos proyectos de investigacion:

- BIOMYR —Towards the metabolic engineering of beta-myrcene pathway Pseudomonas sp.
M1: functional genomics and structural biochemistry approachesFCT- PTDC/EBB-
BIO/104980/2008 (2010-2013)

- ROOT-INT- Role of a two-component regulatory system in the early interaction between
Sinorhizobiummeliloti and plant root hairs FCT-PTDC/BIA-MIC/113733/2009 (2011-2014)

- NANOECOTOX-Impacts of metal nanoparticles to aquatic ecosystems: from community
responses to cellular targets PTDC/AAC-AMB/121650/2010 (2011-2015)

- Exploitation of immunogenic proteins of the Burkholderiacepacia complex to design new
diagnostic and therapeutic strategiesPTDC/BBB-BI0/1958/2012 (2013-2015)

- Cetaceans as marine ecosystem health sentinelsRECI/AAG-GLO/0470/2012 (2013-2016)

Articulos cientificos: ResearcherID: B-5908-2009; Url: http://www.researcherid.com/rid/B-
5908-2009

Filipe Costa, Universidade de Minho, Departamento de Biologia

Licenciado en Biologia Marina, y doctor en Ciencias Ambientales. Actualmente es Profesor
Ayudante en la Universidade de Minho e investigador principal del grupo Molecular Ecology
and Biodiversity (MEB) de CBMA/UMinho, delegado de Portugal y miembro del Comité
Cientifico del proyecto “International Barcode of Life (iBOL)”, miembro delEuropean Regional
WorkingGroup of theFishBarcode of Life (FISHBOL)

Lineas de investigacion: In the MEB group we are broadly interested in the description and
interpretation of the biological and ecological basis for the genetic diversity of natural
populations and species over time and space. There are currently three main research topics
addressed in our team: 1) molecular biodiversity, i.e. DNA barcoding and derived research, 2)
comparative phylogeography of marine species at regional and global scales, and 3) population
genetics of natural populations. Molecular biodiversity projects seek to develop a reference
library of DNA barcodes for marine life of Portugal, in order to improve the taxonomic
knowledge of the target taxa, and to develop a suite of applications where routine
identifications of species are required. My main target organisms have been crustaceans and
fish, and to a lesser extent seaweeds, trough co-supervision of a PDF. More recently | am also
interested in development and application high-thoughput sequencing platforms in
environmental monitoring of marine communities.

Proyectos cientificos: investigador principal de los siguientes proyectos:

- 2011- Benthic Estuarine Barcode (BEstBarcode): Development and application of massively
parallelized sequencing for monitoring of estuarine macrobenthic communities. FCT
funded.

- 2010- METAFISHCODE: Fish genetic diversity and meta-species phylogeography at global
and regional scales: implications for fisheries management.5. Publications in international
peer-reviewedjournals. FCT funded.

- 2008- LusoMarBoL: Integrating molecular approaches into marine biodiversity research in
Portugal: implementing DNA barcoding and investigating phylogeographic patterns. FCT
funded.

- 2008- LusoAquaBarcode: Implementing DNA barcoding into aquatic biodiversity research
in Portugal and priming new macrobenthos monitoring tools. Marie Curie European
Reintegration Grant, funded by the European Commission.

Articulos cientificos: mds de 30 articulos publicados en revistas internacionales.
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Eva Teira, Universidade de Vigo, Departamento de Ecologia y Biologia Animal

Doctora en Biologia y profesora contratada doctora de la Universidade de Vigo. Su actual linea
de investigacién se centra en el estudio de la diversidad y funcidn de microorganismos
plancténicos (bacterias, arqueas y eucariotas) a diferentes escalas temporales (horas, dias,
meses) y espaciales (local, regional, cuenca), con el objetivo de relacionarla diversidad
microbiana, los factores ambientales (caracteristicas fisicas y quimicas) y la circulaciéon de
carbono y oxigeno a través de la red tréfica microbiana en la superficie del océano (resumidos
en medidas e produccién primaria particulada y disuelta, produccion bacteriana, respiracion
bacteriana y respiracién de la comunidad microbiana) en el contexto del cambio global.
Proyectos: participacion y coordinacion de mas de 25 proyectos de investigacion nacionales y
europeos.

- IP en el proyecto ADDEX (2006-2009) “Efecto de la adicidon de nutrientes inorganicos y
organicos sobre la estructura y funcidon de la comunidad microbiana planctdnica en la Ria
de Vigo y plataforma adyacente” Xunta de Galicia (PGIDITO6PXIB312222PR)

- IP en el proyecto DIFUNCAR (2008-2011) “Relacién entre la diversidad funcional del
bacterioplancton y la circulacién de carbono en el océano superficial de la costa NO de la
Peninsula Ibérica” MICINN (CTM2008-03790).

- IP en el proyecto DIMENSION (20013-2016) “Estructura, diversidade e metabolismo do
plancto microbiano enecosistemas planctonicos costeiros no contexto do cambio global”
Xunta de Galicia (EM2013/023).

Articulos cientificos: 48 articulos cientificos publicados, 6 capitulos de libro, indice H 19.




