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The Portuguese Society of Microbiology (SPM) represents a highly dynamic and internationalized 
scientific community, with members actively involved in research and development, education 
and other professional activities in the area of microbiology. 

During the last years, the SPM has broadened and strengthened interactions with the national 
and international microbiology communities and with partner entities, through diverse 
collaborative efforts.  

The SPM is now promoting the organization of a new type of regular meeting on innovation in 
microbiology, the MicroSummit 2022, involving researchers and entities from the productive world 
linked to microbiology, focusing on new trends, challenges, career development strategies, 
possibilities for partnerships, synergies. In this new format, we encourage the participation of 
young researchers/graduate students and their interaction with business world representatives.  

With MicroSummit 2022 we ambition to create new networks that will strengthen the collaboration 
between researchers and the business sector acting on the field of microbiology! 
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The	Organizing	Committee	would	like	to		

thank	our	sponsors	for	supporting	the		

1st	edition	of	the	MicroSummit	event.		

	

	

	

	

MicroSummit	 2022	 is	 an	 event	 designed	 for	 all	 microbiologists	 willing	 to	 use	 their	
knowledge	 and	 capabilities	 to	 aid	 and	 support	 microbiology	 companies,	 generate	
economic	value	and	promote	(self)-employment.	

This	one-day	event	includes	two	thematic	symposia,	one	dedicated	to	entrepreneurship	
and	the	other	to	academia-company	partnerships.	Important	players	in	the	field	will	share	
their	visions	and	experience.	Entrepreneurs	will	be	challenged	to	present	their	innovative	
ideas.	
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PROGRAM	

10:00-10:20	
	

Opening	Session	
	

10:20-13:00	
	

ENTREPRENEURSHIP	(chaired	by	Sandra	Chaves)	
Invited	talks	
Bernardo	Pequito	–	Investing	in	Science	based	Ventures	
Cristina	Cruz	–	Soilvitae:	From	Knowledge	to	Society	and	Business	
	

Coffee-break	
	

Submitted	communications	
Constança	Bertrand	–	Harnessing	the	lytic	power	of	microalgae	microbiome	
isolates	for	industrial	downstream	applications	
Gabriela	Gonçalves	–	ProbioVaccine:	novel	oral	vaccines	using	Bacillus	subtilis	
spores	as	antigen-displaying	vehicles	
Ana	Marques	–	Combining	ultraviolet	light	emitting	diodes	with	membrane	
filtration	to	develop	effective	water	disinfection	systems	
António	Seixas	–	Polyclonal	antibodies	as	alternative	therapies	to	fight	
Burkholderia	cenocepacia	and	Pseudomonas	aeruginosa	infections	
Ana	Bragança	–	Bioprospecting	the	biotechnological	potential	of	marine	
microorganisms	
	

Poster	discussion	

13:00-14:30	 Lunch	&	Networking	

14:30	17:00	ACADEMIA-INDUSTRY	PARTNERSHIPS	(chaired	by	Jorge	H.	Leitão)	
Invited	talks	
Luisa	Mauger	–	Protection	of	biotechnological	inventions	by	the	European	
Patent	
Filipe	Centeno	–	Academia-Industry	partnerships:	benefits	and	challenges.	
Proenol,	a	case-study	
Raquel	Madureira	&	João	Fernandes	–	Alchemy:	Microbiology	bridging	
academia	and	business	sectors	
	

Coffee-break	
	

Submitted	communications	
Manuela	Côrte-Real–	Novel	strains	to	overcome	emergent	challenges	in	wine	
production	
Diogo	Proença	–	UCCCB	as	Biological	Resource	Centre	for	a	Sustainable	
Bioeconomy		
Pedro	Reynolds-Brandão	–	Monitoring	productivity	and	status	of	
Phaeodactylum	tricornutum	cultures	using	spectroscopy	and	machine	
learning	
Jorge	Padrão	–	Assessing	textile	antiviral	properties	
Maria	João	Sousa	–	Phenotypic	and	metabolic	characterization	of	a	
Torulaspora	delbrueckii	strain	collection	towards	its	exploitation	in	wine	and	
bread	industries	

17:00-17:30	 Closing	session	(Best	Communication	Awards)	
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Harnessing the lytic power of microalgae microbiome isolates for 
industrial downstream applications  
 

 
M. C. Bertrand, F. Quintas-Nunes, P. Reynolds-Brandão, F.X. Nascimento  
 
Instituto de Biologia Experimental e Tecnológica (iBET), Portugal  
 
 
Abstract  
 
Microalgae are widely known for producing a variety of high-value compounds with important 
applications in the food and health industries, as well as for their high content in lipids, 
carbohydrates, and protein. In the microalgae biotechnology industry, microalgae’s naturally 
associated microbiome is increasingly being used for the optimization of both upstream (cell 
growth and productivity) and downstream (biomass harvest and concentration) processes, 
leading to reduced overall process costs and increased sustainability [1,2]. During downstream 
processing, bacteria can be used to weaken or tear the microalgal cell wall, an essential step of 
biorefinery [1,3]. In the context of a study about the microbiome recruitment of two industrially 
relevant marine microalgae (i.e., Phaeodactylum tricornutum and Nannochloropsis oceanica) 
using natural waters from Sado and Tagus rivers in Portugal, 148 marine bacteria were isolated 
and identified. In addition to their potential to act as probiotic, these bacteria were characterized 
regarding their ability to produce extracellular enzymes well known for their lytic power (e.g., 
chitinases, cellulases and amylases). Most of the isolates (over 80%) from both microalgae 
exhibited production of at least one of the extracellular lytic enzymes tested. Of those, many were 
shown to have high levels of substrate degradation and thus potential of direct application in 
microalgae downstream industrial processes.  
 
 
References  
 
[1] Lian, J., Wijffels, R. H., Smidt, H. & Sipkema, D. The effect of the algal microbiome on industrial production 
of microalgae. Microb. Biotechnol. 11, 806–818 (2018); [2] Moreno-Garcia, L., Adjallé. K., Barnabé, S., 
Raghavan, G. S. V. Microalgae biomass production for a biorefinery system: Recent advances and the way 
towards sustainability. Renewable and Sustainable Energy Reviews. 76, 493-506 (2017); [3] Chen, Z., Lei, 
X., Zhang, B., Yang, L., Zhang, H., & et al. First report of Pseudobodo sp, a new pathogen for a potential 
energy-producing algae: Chlorella vulgaris cultures. PLoS One. 9(3) (2014).  
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ProbioVaccine: novel oral vaccines using Bacillus subtilis spores 
as antigen-displaying vehicles 
 

 
Gabriela C. Gonçalves1,2, Rafaela A. Santos1,2, Neide Pedrosa1, Filipe Coutinho2, Marina 
Machado2, Benjamin Costas2, Lourenço Bonneville3, Mónica Serrano3, António P. Carvalho1,2, 
Patricia Díaz-Rosales4, Aires Oliva-Teles1,2, Ana Couto1,2, Cláudia R. Serra1,2  
 
1 FCUP - Faculty of Sciences, University of Porto, Porto, Portugal 
2 CIIMAR - Interdisciplinary Centre of Marine and Environmental Research, University of Porto, Matosinhos, 
Portugal 
3 ITQB-NOVA - Instituto de Tecnologia Química e Biológica António Xavier, Oeiras, Portugal 
4 CISA, INIA-CSIC - Fish Immunology and Pathology Group, Animal Health Research Centre, Valdeolmos-
Alalpardo, Madrid, Spain 
	
	
Abstract  
 
Aquaculture is a food production sector that is steadily growing, and today is already responsible 
for more than 50% of the total fish consumed by the human population. One major drawback to 
the sustainable growth of this sector is the occurrence of fish diseases, which are responsible for 
estimated losses of 6B US$/year. Vaccination is considered the most appropriate method to fight 
disease outbreaks, but most of the available vaccines are administrated through injection, an 
expensive and labour-intensive method that requires the individual handling of fish. The 
aquaculture sector is thus urgently needing novel vaccination solutions, and oral vaccination, 
incorporated in the feed, is considered the most promising one.  
ProbioVaccine uses Bacillus subtilis spores, extremely resistant structures that survive the harsh 
conditions of the gastrointestinal tract, as antigen-display systems, and that can be incorporated 
into the fish feed, creating an oral vaccine. In this project, we successfully used B. subtilis 168 
spores as vehicles for the display of four immunogenic proteins. The vaccination potential of the 
spores was evaluated in zebrafish larvae, significantly increasing their survival upon challenge 
with important fish pathogens. One vaccine candidate for vibriosis, a very problematic disease, 
was also tested in European seabass juveniles, increasing the survival of vaccinated fish by 30%. 
Market tendencies indicate that companies are looking for innovative solutions to deliver to 
aquaculture producers, and ProbioVaccine aims to develop oral vaccines for fish, offering a tailor-
made solution for the industry, suitable for larvae and juveniles that reduces fish stress and 
vaccination costs. 
 
 
Acknowledgments 
 
FEDER, POCI, PT2020, and FCT/MCTES through project PTDC/CVT-CVT/2477/2021, PhD fellowship 
2021.07724.BD (GG), CIIMAR Strategic Funding UIDB/04423/2020 and UIDP/04423/2020 
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Combining ultraviolet light emitting diodes with membrane 
filtration to develop effective water disinfection systems  
 

 
Ana Paula Marques1*, João Sério1, Jorge Bernardo1, Beatriz Oliveira1, Rosa Huertas1,2, Maria 
Teresa Crespo1,3, João Goulão Crespo2, Vanessa Jorge Pereira1,3  
 
1 IBET - Instituto de Biologia Experimental e Tecnológica, Portugal  
2 LAQV-REQUIMTE, Department of Chemistry, NOVA School of Science and Technology, Universidade 
NOVA de Lisboa, Portugal  
3 Instituto de Tecnologia Química e Biológica António Xavier, Universidade Nova de Lisboa, Portugal  
 
 
Abstract  
 
The development of effective disinfection treatment processes will be crucial to help the water 
industry cope with the inevitable challenges resulting from the increase in human population and 
climate change.  
Ultraviolet (UV) treatment using low pressure mercury lamps is widely applied to achieve 
disinfection of water due to the proven effectiveness of this treatment process against a wide 
range of waterborne pathogens. The use of UV-light emitting diodes (LED) for disinfection recently 
emerged as an alternative due to their advantages: mercury free, compact, robust, longer 
lifetimes, do not need stabilization time, lead to a low energy consumption, and can be 
constructed with a diversity of wavelengths. So, if proven effective, they can replace low pressure 
mercury lamps.  
Three single small UV-C LEDs that emit light at different wavelengths were tested in terms of their 
efficiency to inactivate water quality indicator bacteria (total coliforms and Escherichia coli), 
antibiotic resistant bacteria and fungi [1-3]. The small LED system achieved extremely high 
inactivation levels in real water matrices leading to damages in membrane permeability, 
enzymatic activity, DNA, and the production of proteins related to protection against oxidative 
stress and cell wall reorganization [1,2].  
Two different custom-made LED panels were therefore built and tested for surface water 
disinfection using a submerged hybrid photocatalytic membrane reactor previously developed 
and tested for the treatment of olive mill wastewaters [4]. The combination of membrane filtration 
and LED panels achieved an extremely high quality of permeate in terms of water quality indicator 
bacteria, antibiotic resistant bacteria and fungi while guaranteeing an extremely high treatment of 
the retentate, one of the issues associated with the membrane processes [5].  
 
 
References  
 
[1] Oliveira, B.R.; Crespo, M.T.B.; Pereira, V.J. Small but powerful: light-emitting diodes for inactivation of 
Aspergillus species in real water matrices (2020) Water Research, 168, 115108; [2] Oliveira, B.R.; Marques, 
A.P.; Muhammad, A.; Crespo, M.T.B.; Pereira, V.J. Light-emitting diodes effect on Aspergillus species in 
filtered surface water: DNA damage, proteome response and potential reactivation (2021) Environmental 
Pollution, 287, 117553; [3] Bernardo, J.; Sério, J.; Oliveira, B.; Marques, A.P.; Huertas, R.; Crespo, J.G.; 
Pereira, V.J. Towards a Novel Combined Treatment Approach Using Light-Emitting Diodes and 
Photocatalytic Ceramic Membranes (2022) Water, 14, 292; [4] Fraga, M.C.; Huertas, R.M.; Crespo, J.G.; 
Pereira, V.J. Novel Submerged Photocatalytic Membrane Reactor for Treatment of Olive Mill Wastewaters 
(2019) Catalysts, 9, 769; [5] Marques, A.P.; Huertas, R.; Bernardo, J.; Oliveira, B.R.; Crespo, J.G.; Pereira, 
V.J. Retention and inactivation of quality indicator bacteria using a photocatalytic membrane reactor (2022) 
Catalysts, 12(680):680.  
 
 
Acknowledgments 
 
This research was funded by Fundação para a Ciência e a Tecnologia/Ministério da Ciência, Tecnologia e 
Ensino Superior (FCT/MCTES, Portugal) through the project PTDC/EAM-AMB/30989/2017 and 
PTDC/EAM-AMB/1561/2021, the fellowship SFRH/BD/111150/2015, iNOVA4Health (UIDB/04462/2020 and 
UIDP/04462/2020), the Associate Laboratory LS4FUTURE (LA/P/0087/2020), and the Associate Laboratory 
for Green Chemistry – LAQV (UIDB/50006/2020 and UIDP/50006/2020). Funding from INTERFACE 
Programme, through the Innovation, Technology and Circular Economy Fund (FITEC), is gratefully 
acknowledged.  
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Polyclonal antibodies as alternative therapies to fight Burkholderia 
cenocepacia and Pseudomonas aeruginosa infections 
 

 
António M.M. Seixas1 2, Sílvia A. Sousa1 2, Joana R. Feliciano1 2, Jorge H. Leitão1 2  
 
1 Department of Bioengineering, IBB—Institute for Bioengineering and Biosciences, Instituto Superior 
Técnico, Universidade de Lisboa, Lisboa, Portugal 
2 Associate Laboratory, i4HB—Institute for Health and Bioeconomy at Instituto Superior Técnico, 
Universidade de Lisboa, Lisboa, Portugal 
	
	
Abstract 
 
Multidrug resistant bacteria are challenging antimicrobials and turning them ineffective. Antibody-
based immunotherapies have many of the characteristics required to tackle this issue, like specific 
activity, ability to target resistance bacteria and unlikeliness to lead to the development of new 
resistances. A future widespread use of these therapies is foreseen with the growing clinical need 
and the many technological advances in the field of immunoglobulin research. Burkholderia 
cepacia complex (Bcc) is a group of related bacteria capable of causing life threating respiratory 
infections in immunocompromised and cystic fibrosis (CF) patients, and more recently, in 
hospitalized patients suffering from several malignancies. Our group identified an OmpA-like 
protein from these bacteria and demonstrated to be immunoreactive against sera from CF 
patients with a record of Bcc infection. An anti-BCAL2645 polyclonal antibody interfered with the 
infection process, decreasing the number of adhered and invading bacteria to cell in vitro by more 
than 70%, highlighting its potential for the development for passive immunization. The antibody 
is also active towards Pseudomonas aeruginosa. Work is on progress aiming to deliver 
marketable novel molecules of potential therapeutic use to control infections by Bcc and P. 
aeruginosa. 
 
 
Acknowledgements 
 
The authors acknowledge funding from iBB—Institute for Bioengineering and Biosciences through project 
UIDB/04565/2020. The authors also acknowledge FCT for PhD fellowships to AMMS (PhD Program in 
Applied and Environmental Microbiology, PD/BD/150420/2019)  
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Bioprospecting the biotechnological potential of marine 
microorganisms 
 

 
Ana Rita Bragança1,2*, Ana Rita Marques Silva1,2*, Tony Collins1,2, Isabel Soares-Silva1,2, 
Margarida Casal1,2, Raul Machado1,2  
 
1 Centre of Molecular and Environmental Biology (CBMA), Department of Biology, University of Minho, 
Braga, Portugal 
2 Institute of Science and Innovation for Bio-Sustainability (IB-S), University of Minho, Braga, Portugal 
* Both authors contributed equally 
	
	
Abstract 
 
Marine ecosystems are a rich source of microbial biodiversity with unexplored biotechnological 
potential. The particularly hostile conditions of the marine environment are marked by variations 
in pressure, salinity, light and temperature. To survive, marine microorganisms have accumulated 
remarkable physiological and functional heterogeneity as a result of their adaptation to 
evolutionary pressure. This makes marine microorganisms exciting targets for bioprospecting for 
new sustainable bioactive compounds and microbial capabilities.  
This work is framed in the project River2Ocean and aims the establishment of a biobank of marine 
microorganisms displaying activities and/or producing value-added compounds with high 
biotechnological potential (e.g., antimicrobials, enzymes, carboxylic acids, biosurfactants and 
capability for bioremediation strategies). A top-down screening approach with the objective of 
establishing a full characterized biobank has been adopted. The microbial diversity of 
environmental marine samples was assessed using selective and differential media, resulting in 
several hundred isolates which includes Gram-negative and Gram-positive bacteria, both 
fermentative and non-fermentative, actinobacteria, yeasts and filamentous fungi. In parallel, 
marine bacteria able to consume hydrocarbons were isolated which can be promising for the 
bioremediation of oil spills. Future work will focus on genomic and phenomic studies, aiming to 
set up a biotechnological platform with high innovation potential for the industrial and 
entrepreneurial ecosystems. 
 
 
Acknowledgements 
 
This work was supported by project River2Ocean – Socio-ecological and biotechnological solutions for the 
conservation and valorization of aquatic biodiversity in the Minho Region, with reference NORTE-01-0145-
FEDER-000068, co-financed by the European Regional Development Fund (ERDF), through Programa 
Operacional Regional do Norte (NORTE 2020). 
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Novel strains to overcome emergent challenges in wine production 
 
 

 
Joana P. Guedes1, Filipa Mendes1, António Rego1, Ricardo Franco-Duarte1, M. Margarida 
Baleiras-Couto2, Filomena Duarte2, Susana R. Chaves1, Maria João Sousa1, Manuela Côrte-
Real1  
 
1 CBMA – Centre of Molecular and Environmental Biology, Department of Biology, University of Minho, 
Braga, Portugal 
2 INIAV – Instituto Nacional de Investigação Agrária e Veterinária IP, Dois Portos, Portugal 
 
 
Abstract 
 
Wine is widely consumed throughout the world and represents a significant financial market. 
Unfortunately, climate change threatens many of the vine-growing regions, including Portugal. 
Consequently, grapes at phenolic maturity will contain higher levels of sugar and spoilage 
microorganisms, resulting in wines with higher ethanol levels, decreased fixed acidity, increased 
volatile acidity (VA), among other undesirable characteristics.	Grape must fermentation often 
depends on inoculated yeasts commonly hand-selected for specific properties; however, most 
yeasts often struggle to perform healthy fermentations or even to complete fermentation in the 
conditions mentioned above. Thus, there is a global need to identify yeasts that can yield wines 
with moderate ethanol, residual VA and adequate fixed acidity from these challenging grape 
musts. Therefore, we used high-throughput methods to characterize naturally occurring S. 
cerevisiae and non-Saccharomyces strains from musts and wines, isolated previously. We 
monitored specific and desirable oenological properties such as high stress resistance to ethanol, 
acetic acid, production of H2S or beta-galactosidase activity, along with other less frequently 
investigated properties (e.g., resistance to osmotic stress, high temperatures, fungicides, and 
sodium metabisulfite). The fermentation behaviour of selected strains was also assessed, such 
as growth, sugar consumption and ethanol yield, and the phenotypic data for each isolate was 
organized in a yeast database. Our final goal is to select yeast strains with the adequate profile 
to use in the fermentation of grape musts depending on their characteristics: for instance, to 
ferment musts with high sugar content and/or high VA to yield wines with lower ethanol and lower 
acetic acid.  
 
 
Acknowledgments 
 
This work was supported by the project EXPL/BAA-AGR/1096/2021 (WINE-TUNING) and by the “Contrato-
Programa” UIDB/04050/2020 funded by national funds through the FCT.  
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UCCCB as Biological Resource Centre for a Sustainable 
Bioeconomy 
 

 
Diogo Neves Proença1,2, Tiago M. Henriques2,3, Ana Paula Chung1,2, Paula V. Morais1,2  
 
1 University of Coimbra, Centre for Mechanical Engineering, Materials and Processes, Department of Life  
Sciences, 3000-456 Coimbra, Portugal 
2 UCCCB—University of Coimbra Bacteria Culture Collection, Department of Life Science, University of  
Coimbra, 3000-456 Coimbra, Portugal 
3 IATV—Instituto do Ambiente, Tecnologia e Vida, 3030-790 Coimbra, Portugal  
 
 
Abstract 
 
Biological Resource Centres are key players in the collection, certification, and distribution of 
microorganisms for multiple uses in research and development, and to support pharmaceutical, 
biotechnology, and agricultural industries. Therefore, knowledge of the diversity of 
microorganisms and their functionalities is increasingly relevant, as well as the preservation of 
this diversity. To ensure the conservation of biological diversity and genetic resources, the 
University of Coimbra Bacteria Culture Collection – UCCCB – was created. Its main objective is 
the acquisition, characterization, and preservation of the biological collections that make it up and, 
at the same time, the supply of cultures and pure biological materials for various applications, 
under current legislation and regulations. Through high-level services, UCCCB positions itself as 
a centre of attractiveness and development of partnerships between academia, research, and 
companies. The main socio-economic contributions of the collection are related to the value 
transferred to users through the provision of microorganisms and services, but also through the 
contribution to new start-ups and spin-offs that can be created because of the existence of these 
services. Income from the production of intellectual property rights, marketing of new products 
and instruments, organization of scientific events, and the economic value of scientific research 
results are also benefits. Additional important social benefits such as promoting R&D, contributing 
to the UN Sustainable Development Goals, and developing the region should also be considered. 
 
 
Acknowledgments 
 
This research was supported by the projects Biorecover under grant agreement no. 821096, funded by the 
European Union Horizon 2020, REVIVING – Revisiting mine tailings to innovate metals biorecovery – 
ERAMIN_2_67, MicroMiner – Microbiological technologies in mining and recycling of high-tech critical metals 
- PTDC/CTA-AMB/31820/2017, SIRAM – Sustainable Innovations for Regenarative agriculture in the 
Mediterranean Area – PRIMA; and by Regional projects as ViraVector –Unidade de produção vectores virais 
para transferência de genes (CENTRO-01-0145-FEDER-022095) and Project Recrutamento de Recursos 
Humanos Altamente Qualificados - Mestres e Doutores FSE CENTRO-04-3559-FSE-000142. This research 
is sponsored by FEDER funds through the program COMPETE and by national funds through FCT, under 
the project UID/EMS/00285/2020. 
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Monitoring productivity and status of Phaeodactylum tricornutum 
cultures using spectroscopy and machine learning 
 

 
P. Reynolds-Brandão1,2, F. Quintas-Nunes1, M.C. Bertrand1, C.F. Galinha2, F.X. Nascimento1  
 
1 Instituto de Biologia Experimental e Tecnológica (iBET), Portugal  
2 Faculdade de Ciências e Tecnologia da Universidade Nova de Lisboa, Portugal  
 
 
Abstract  
 
Microalgae industrial cultivation requires optimal monitoring and control to achieve stable 
performance and prevent productivity reductions [1]. Although accurate, the standard analytical 
methods are time-consuming and expensive [2]. On the other hand, optical sensors are rapid and 
may be applied in situ and online, providing instant process data without interfering with it [3, 4]. 
Combined with Machine Learning (ML) tools, relevant spectroscopic information can be selected 
while overcoming noise and non-linear dynamics [5, 6]. In this work, fluorescence and absorbance 
spectroscopy are shown to provide information on the content and status of Phaeodactylum 
tricornutum cultures. Cell Counts per volume (CC), Fucoxanthin (F) and Chlorophyll a (Chl a) 
concentrations were predicted, along with culture crash trend classification. ML algorithms 
Projection to Latent Structures (PLS) and Convolutional Neural Networks (CNN) were used in 
their regression (PLSR, CNNR) and classification (PLS-DA, CNN) forms, together with spectral 
variable selection algorithms such as Moving-Window and Variable Importance to Projection. The 
results of this work consist of ML models that take either absorbance or fluorescence 
spectroscopy data as input for predicting CC, F and Chl a with R2 > 0.8 of validation accuracy, 
and for predicting culture crash with 90% accuracy and 80% precision and recall. Moreover, these 
models only require up to 25% of the original spectroscopy data.  
 
 
References  
 
[1] Khan, M. I., Shin, J. H. & Kim, J. D. The promising future of microalgae: Current status, challenges, and 
optimization of a sustainable and renewable industry for biofuels, feed, and other products. Microb. Cell 
Fact. 17, 1–21 (2018); [2] Cuellar-Bermudez, S. P. et al. Extraction and purification of high-value metabolites 
from microalgae: Essential lipids, astaxanthin and phycobiliproteins. Microb. Biotechnol. 8, 190–209 (2015); 
[3] Souza, F. A. A., Araújo, R. & Mendes, J. Review of soft sensor methods for regression applications. 
Chemom. Intell. Lab. Syst. 152, 69–79 (2016); [4] Glindkamp, A. et al. Sensors in Disposable Bioreactors 
Status and Trends. in Advances in biochemical engineering/biotechnology vol. 115 (Springer, Berlin, 
Heidelberg, 2009); [5] Torrione, P., Collins, L. M. & Morton, K. D. Multivariate analysis, chemometrics, and 
machine learning in laser spectroscopy. Laser Spectroscopy for Sensing: Fundamentals, Techniques and 
Applications (Woodhead Publishing Limited, 2014). doi:10.1533/9780857098733.1.125; [6] Biancolillo, A. & 
Marini, F. Chemometric methods for spectroscopy-based pharmaceutical analysis. Front. Chem. 6, 1–14 
(2018).  
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Assessing textile antiviral properties 
 
 

 
Jorge Padrão1, Helena P. Felgueiras1, Nuno S. Osório2,3, Andrea Zille1  
 
1 Centre for Textile Science and Technology (2C2T), University of Minho 
2 Life and Health Sciences Research Institute (ICVS), School of Medicine, University of Minho 
3 ICVS/3B’s—PT Government Associate Laboratory, University of Minho 
	
	
Abstract 
 
COVID-19 pandemic spiked the awareness of the urgency and importance to optimize antiviral 
properties of both established and novel textiles. These textiles encompass critical areas such 
as: medical textiles, personal protective equipment, transportation textiles and air filtration 
systems. Therefore, herein are described validated methodologies to quantitatively assess 
antiviral properties of textiles, through the merging and adapting different antimicrobial standards. 
These procedures allowed a prompt evaluation of antiviral properties of textiles in biological safety 
level 2 and level 3 laboratories [1,2].  
 
 
References 
 
[1] Padrão, J.;  Nicolau, T.;  Felgueiras, H. P.;  Calçada, C.;  Veiga, M. I.;  Osório, N. S.;  Martins, M. S.;  
Dourado, N.;  Taveira-Gomes, A.;  Ferreira, F.; Zille, A., Development of an ultraviolet-C irradiation room in 
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Abstract 
 
Torulaspora delbrueckii displays particular advantageous traits that have caught the attention of 
the bread and wine industries. Indeed, the use of T. delbrueckii is gaining relevance within the 
wine industry owing to its low volatile acidity production, increased release of aromatic 
compounds and enhanced colour intensity, resulting in a positive contribution to the final product. 
This species is also considered of interest in bread-making due to its contribution to improved 
bread sensorial properties and high resistance to freezing and osmotic stress displayed by several 
isolates. In this work, we gathered a set of 40 T. delbrueckii strains with varied geographical and 
technological origins to characterize the phenotypic behaviour of this species, focusing on 
parameters of biotechnological interest, and to uncover the underlying molecular bases. Data 
analysis revealed that T. delbrueckii growth is significantly inhibited by temperatures above 37°C, 
ethanol concentrations above 14-18% (v/v), and 1.5 mM SO2. However, the majority of the strains 
shared an advantageous resistance to other stresses, such as oxidative, salt, osmotic and 
freezing stress, together with resistance to fungicides. Our results also suggest that T. delbrueckii 
strain properties are more influenced by their technological origin than by their geographical 
origin. We further used omics approaches to evaluate metabolic repertoire of this strain collection, 
which we have previously sequenced. This study therefore provided novel insights reinforcing the 
potential use of T. delbrueckii in biotechnological applications. 
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Abstract 
 
Plastic fishing gears represent a source of marine litter pollution, when lost at sea. Equally to 
plastic litter, it facilitates the development of biofilms with distinct microbial communities. To better 
understand the microbial colonization of fishing gears, once lost at sea, a one-year in situ 
experiment was conducted inside a recreational marina (Leixões), where 3 types of fishing nets 
(NetA: Braided Polyethylene (PE), NetB: Braided Nylon, NetC: Thin Nylon) were submersed in 
the water. Samples of nets and surrounding seawater were collected for metabarcoding microbial 
community analysis by Next Generation Sequencing (NGS). Additional net samples, collected 
one month after colonization, were used to cultivate bacterial strains in laboratory. Overall, 
microbial communities attached to the net’s biofilms were more diverse than those present in 
seawater, with different taxonomic groups associated. Biofilm communities were not shaped by 
the polymer type, instead microbial communities were taxonomically similar within each sampling 
time. Proteobacteria, Bacteroidetes and Verrucomicrobiota were amongst the most abundant 
phyla within biofilms. It was possible to cultivate from the 3 nets, a total of 123 bacterial strains 
from 46 bacterial genera. The genera Acinetobacter, Bacillus, Rhodococcus, Shewanella, 
Streptomyces and Vibrio were common to all nets. Looking for bacterial groups with plastic-
degrading potential, the family Sphingomonadaceae and Erythrobacter genus were found in 
biofilm communities (>2% abundance) and the genera Erythrobacter, Exiguobacterium and 
Bacillus cultivated in laboratory. Further studies should explore now, the biotechnological 
potential that each recovered strain might have for biodegradation of pollutants, such as 
hydrocarbons and plastics. 
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Abstract 
 
Exposure to microbiological contaminants in indoor air is clinically associated with respiratory 
problems and diseases. Gyms are places where the conditions for the proliferation of bacteria 
and fungi must be considered, due to the high humidity resulting from condensation processes 
and the perspiration from physical exercise. In this work, we analysed the contamination of indoor 
air by microbiological contaminants in three gyms (G1-G3) located in shopping centres in the 
Porto area (Portugal). Sampling was carried out using passive methods, through electrostatic 
precipitators, continuously, between November 2021 and January 2022. Comfort parameters 
such as temperature, relative humidity and CO2 were monitored in similar sampling sites in the 
three gyms. The extracts were inoculated in 4 different cultures media namely, malt extract agar 
supplemented with chloramphenicol (0.05%) and dichloran-glycerol agar were used for fungi, 
while tryptic soy agar supplemented with nystatin (0.2%) and violet red bile agar were used for 
bacteria. The following ranges of values were obtained for bacterial cultures: G1 (0 – 2.57×104 
CFU/m2/day) >> G2 (0 – 6.90×103 CFU/m2/day) ≈ G3 (0 – 6.69×103 CFU/m2/day). In the fungal 
cultures, the following ranges of values were recorded: G2 (0 – 2.87×103 CFU/m2/day) > G1 (0 – 
2.23×103 CFU/m2/day) > G3 (0 – 1.59×103 CFU/m2/day). The results are similar to those found in 
occupational exposure in bakeries and pizzerias and superior to those reported in ambulances, 
central hospitals and fire stations, places with high risk of disease transmission. Fungi with 
toxigenic potential and indicators of harmful fungal contamination were also isolated. 
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Abstract  
 
The extensive symbiotic relationship between ruminants and their ruminal microbiota community 
results in an efficient feed digestion but also in the production of variable amounts of methane 
(CH4) in rumen. Due to their high fermentative activity, ruminal protozoa produce high quantities 
of hydrogen, which is used by the methanogenic archaea to produce CH4.The elimination of 
protozoa from rumen (defaunation) is proposed to reduce the CH4 emissions from ruminants. 
However, the links between the ruminal protozoa community and rumen methanogenesis are still 
not fully understood and defaunation can have several negative consequences for the animal. 
We investigated the relationships between different protozoa genera and the proportion of CH4 
produced in vitro by the rumen fluid samples from 54 lambs. Protozoa were counted by optical 
microscopy and rumen gas and CH4 productions assessed using an Ankom System, with 48 h 
incubations of concentrate feed with individual rumen fluid. The CH4 proportion (% total gas) was 
determined by gas-chromatography. Data were analyzed by a linear regression model, which 
included the incubation day as random effect. The CH4 proportion linearly increased with ruminal 
density (log10cells/ml rumen fluid) of Isotricha (P=0.029) and Entodinium (P=0.027) genera and 
decreased with Epidinium (P=0.026). These results indicate that ruminal methanogenesis seems 
to depend on the ciliate protozoa genera present in the rumen microbiota community. Favoring 
the density of Epidinium population in rumen and controlling those of Isotricha and Entodinium 
may be an alternative approach to defaunation to reduce the CH4 emissions from ruminants by 
ruminal microbiota manipulation.  
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Abstract 
 
It is recognised that the spread of antibiotic resistance (AR) genes among aquatic environments, 
including aquaculture, and the human environment, can have detrimental effects on human and 
animal health and the ecosystem. Thus, when transmitted to the human microbiome or human 
pathogens, resistance genes pose a risk to human health by compromising the eventual treatment 
of infections with antimicrobial therapy. This study aimed to define the resistance profile of 
aquaculture farms and their potential risk of spreading, in the framework of the project AquaRAM. 
We analysed 24 sediments from oyster aquaculture farms located in three Portuguese river 
estuaries (17 from Sado, 4 from Aveiro and 3 from Lima) by comparative metagenomic analysis. 
The computation of the diversity of AR genes conferring antibiotic resistance revealed that they 
fall into two significantly different groups, according to the type of farm. In all geographic locations 
under study, the most diverse ARs confer resistance to the macrolide, tetracycline, and 
oxazolidinone classes, all of which are medically important in both human and animal therapies, 
as well as resistance to disinfectants. We also found that the number of mobile genetic elements 
correlated with the number of AR traits in oyster farms, suggesting that AR could be easily 
mobilised among bacterial genomes and microbiomes. 
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Abstract 
 
The study aimed to investigate the effects of turmeric rhizome at 1 and 3% on quality features, 
oxidative stability, and the microbiological safety of pork meatloaf. Vacuum-packed meatloaves 
were stored at 4℃ and sampled on days 0, 7, 14, and 21. The turmeric rhizome at both addition 
levels slowed the oxidative changes during storage. However, the most favourable inhibitory 
effect was demonstrated for meatloaf with 1% turmeric. Adding turmeric rhizome increased the 
colour saturation (C*) and the hue angle (h°), shifting h° from orange towards yellow. In the 
sensory evaluation, the meatloaf with 1% turmeric was rated the highest for most distinguishing 
features, including overall quality. Microbiological analysis showed that the heat treatment was 
effective and adding turmeric rhizome might have increased the product's safety. It is believed 
that turmeric rhizome at 1% could be the additive enhancing the quality of pork meatloaf. 
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Abstract  
 
Pathogenic microorganisms can contaminate food surfaces and form biofilms, aggregates of 
microorganisms that are enclosed in a matrix of extracellular polymeric substances [1]. The 
removal of biofilms is a very challenging task, and they can be the source of foodborne diseases 
and contribute to the deterioration of food industry surfaces [2].  
This work aimed to explore if ultraviolet light emitting diodes (UV LEDs) can be used as an 
alternative to mercury lamps for the inactivation of Listeria monocytogenes biofilms as well as the 
disinfection of stainless-steel discs contaminated with L. monocytogenes and a multidrug 
resistant Escherichia coli. L. monocytogenes biofilms produced in stainless-steel discs for 7 days 
at room temperature and 4 ºC and stainless-steel discs contaminated with L. monocytogenes and 
E. coli were subject to UV LEDs that emit light at 265 nm. This treatment proved to be effective 
in the inactivation of the biofilms since a log reduction higher than 1 was obtained for all the 
inactivation conditions tested using three single small LEDs. When the stainless-steel surfaces 
were contaminated with L. monocytogenes and a multidrug resistant Escherichia coli isolate, a 
log reduction of 2 was obtained after 5 min exposure to the UV LEDs. Scanning electron 
microscope images revealed morphological damages in the cells after exposure to the UV LEDs.  
UV LEDs are therefore considered a promising disinfection method that could be used as an 
alternative to mercury lamps to help the food, medical and water industries cope with the 
contamination of surfaces.  
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Abstract 
 
Aquaculture is an indispensable industry to satisfy the world's fish demand. Its sustainable growth, 
crucial for global food security with minimal environmental impacts, is in line with the Sustainable 
Development Goals of the United Nations (UN). However, the occurrence of fish diseases is a 
major constraint to aquaculture expansion. Fish diseases are responsible for ~6B US$/year 
economic losses and are associated with a misuse of antibiotics posing serious threats to public 
health. In a post-antibiotic era, it is urgent to find new and natural alternatives that ensure a 
sustainable food production system. 
Our group has been working with	Bacillus spp. as ideal organism to help fighting fish diseases. 
Bacillus spp. have recognizable biotechnological applications including the production of Natural 
Antimicrobial Compounds (NACs) with multiple modes of action to prevent host infections. In our 
project, we successfully isolated, from different aquaculture fish species, Bacillus spp. producers 
of NACs that: i) antagonized important fish pathogens, including Vibrio, Aeromonas, Edwardsiella, 
Photobacterium and Tenacibaculum; ii) stimulated fish immune responses and most importantly, 
iii) increased fish survival by 50% upon infection.  
In the European Union, microorganisms are already used to improve animals’ health. However, 
there are no products approved for aquaculture’s use targeting the most important fish pathogens. 
Importantly, aquafeed companies are looking for new and innovative solutions to promote 
aquaculture growth and food security.	Indeed, based on this project, three of our most promising 
Bacillus spp. were licensed to one of the top-world Animal Nutrition & Health companies to 
develop an innovative product for disease control in aquaculture. 
 
 
Acknowledgements 
 
This research was partially supported by the Strategic Funding UIDB/04423/2020 and UIDP/04423/2020, 
through national funds provided by FCT and ERDF, in the framework of the programme PT2020. 
	  

P7	



	
POSTER	COMMUNICATIONS	

	

	

22	

Microbiome monitoring as key player for soil health of sustainable 
agricultural production – case studies 
 

 
Francisca Reis1, Sara Rocha1, Ricardo Chagas1, Diogo Pinho1  
 
1 Food4Sustainability - Associação para a inovação no alimento sustentável, Centro Empresarial de Idanha-
a-Nova, Zona Industrial, 6060-182 Idanha-a-Nova, Portugal  
 
 
Abstract  
 
Intensive monocropping farming, soil disturbance and agrochemicals use have led to soil 
degradation and depletion of natural resources. The transition to a more regenerative and 
sustainable agricultural production has become urgent. The rhizospheric microbial community 
has been considered the most fruitful and long-term key solution to monitor and improve soil 
health. But how can farmers and ranchers use microbiome information to transition their 
agricultural production systems while maximizing yields, minimizing risks, and optimizing costs? 
In this work, we present 3 case studies of how bacterial and fungal metabarcoding assessment 
can best manage decisions by providing a data-driven picture of the global functions of the 
microbial networks and actionable, user-friendly reports on soil nutrient cycling, health, and 
biodiversity.  
In the 3 case studies (1 - annual crops, 2 – almond orchards, and 3 - sheep grazing in the olive 
groove), the soil microbiome was affected by farming practices, triggering soil health and 
functional changes. When comparing conventional vs organic management, soil quality, 
biodiversity, biocontrol agents, and pathogens incidence are the most affected parameters in case 
studies 1 and 2. In addition to the benefits of sheep grazing to reduce olive groove maintenance 
costs, the case study 3 showed that extensive and intensive sheep grazing promotes different 
responses on soil health and nutrient cycling.  
Based on microbiome analyses of soil farming lands may assure distinct advantages over 
previously used methods. This technology is fruitful for developing and implementing ecological 
and sustainable agriculture practices, increasing production yields and value-added pricing.  
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Abstract 
 
Acetic acid is the main component of the volatile acidity of grape musts and wines. It can be 
formed as a by-product of alcoholic fermentation or as a product of the metabolism of acetic and 
lactic acid bacteria, which can metabolise residual sugars to increase volatile acidity. Acetic acid 
levels are critical for wine quality, and usually range from 0.2 to 0.6 gl-1. At higher concentrations, 
acetic acid has a negative impact on the quality of wine, with 1.2 gl-1 established as the maximum 
acceptable limit for volatile acidity by OIV (2010). In those instances, there are few processing 
options available to winemakers for the removal of sensorial objectionable levels of volatile acidity, 
and they are complex and expensive. Bioreduction methods using yeasts have been known for a 
long time but have not been sufficiently well characterized for commercial application. In this work, 
we developed a method for the reduction of excessive volatile acidity of wines using the highly 
acetic acid resistant yeast Zygosaccharomyces parabailli, by direct inoculation in acidic wine. As 
this yeast is negatively viewed in the industry, we also screened natural yeast diversity for strains 
that could possess similar deacidification properties. Our final expectation is to develop a simple, 
inexpensive, and efficient biological process for the deacidification of acidic wines by yeasts. 
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