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Research options available for topic A 
 

Research topics a) and b) offered by every Doctoral Course involved in UNIPhD are frameworks 
within which every applicant has to present an original research project in collaboration with a 
Supervisor at the University of Padua.  

Potential Supervisors at Unipd have proposed the following detailed research options, which are 
related to the research topic. They are offered as a guideline and should facilitate your contact 
with potential Supervisors. Supervisors’ e-mail is specified in every research option table. You are 
welcome to contact them directly. 

Note that this research option list is not at all exhaustive and, within the topic you have chosen, 
you are free to propose a different research project. 

 

Doctoral Course  ANIMAL AND FOOD SCIENCE 
 

Macro-area Life Sciences 
 

Department name 
Department of Agronomy, Food, Natural Resources, Animals and 
Environment 

 

Webpage https://www.phdanimalfoodscience.org  
 

Research topic A 

Food authenticity and quality (phenotypic, genetic and genomic 
aspects) 

Consistently with global priorities, the topic addresses food 
authenticity and quality by phenotypic, genetic and genomic tools- 
including innovation in product and processing, food safety, optimal 
preservation of food, nutraceuticals, novel food production, 
increased value of traditional food products - and with great attention 
to the global impacts on environmental protection, production 
sustainability, increased value of by-product, and consumer 
perception. 

 

Link to the UNIPhD Call 
(Academic Year 
2022/2023) 

https://www.unipd.it/en/uniphd  

 

Latest Update 11.01.2022 
 

#Number of available 
Research Options 

2 

Scroll down to see all the Research Options 
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# 1 Research Option Description 

Doctoral Course  Animal and Food Science 
3 

Department name 
Department of Agronomy, Food, Natural Resources, Animals and 
Environment, DAFNAE 

 

Research topic A Food authenticity and quality (phenotypic, genetic and genomic aspects) 
 

Research option  DNA-based approaches for genetic authentication of food products  
 

Supervisor 

Supervisor: Piergiorgio STEVANATO stevanato@unipd.it  
Research group: Andrea Squartini, Giuseppe Concheri (DAFNAE, University 
of Padova); Subha Srinivasan (IBAB, Institute of Bioinformatics and Applied 
Biotechnology, India). 

 

Webpage 
DAFNAE: https://www.dafnae.unipd.it/  
PhD Course: https://www.phdanimalfoodscience.org/    

 

Context of the research 

activity and objectives 

Advances in DNA-based techniques can assist the traceability of food 
products at all levels and in all stages of the productive process. Single 
nucleotide polymorphism (SNP) has features of uniqueness, non-
modifiability, and prevention to modification, which can identify every food 
matrix and its derived products. SNPs are codominant and amenable to 
automated detection, so their use as molecular markers is very reliable in 
the traceability management system of food products. Several methods are 
available for SNP traceability in food products, and these include 
quantitative real-time PCR (qPCR), high-resolution melting (HRM), and 
digital PCR (dPCR) technologies. Digital PCR is an emerging qPCR approach 
that also allows the detection of rare SNP targets in a diluted target sample. 
It is based on the partitioning of a standard PCR mix in aliquots, thus 
allowing thousands of parallel PCRs, each possibly containing (positive) the 
target molecule or not (negative). In this study, we will develop appropriate 
digital PCR (dPCR) approaches for the detection of the target alleles in DNA 
bulk samples from selected food products. Firstly, this study will be focused 
on the selection by bioinformatics analysis of SNP targets with high 
discrimination power. Then, these targets will be validated by dPCR 
approaches to develop suitable markers for the individual identification and 
traceability of food products. The final aim of the study will be to develop a 
panel of SNP markers for the individual traceability of food products. 

 

Infrastructures  

The Laboratory of Molecular Genetics and Biochemistry at DAFNAE 
performs a comprehensive array of genomics-based assays to develop 
sustainable plant and animal productions. Its different work-areas allow: 1) 
Isolation and quantification of DNA and RNA from a variety of tissues, 
fluids, and cells in culture using manual and automated high-throughput 
protocols. 2) PCR amplification and gel electrophoresis of PCR products. 3) 
Gene expression analysis using quantitative Real-Time PCR, and nanofluidic 
Real-Time PCR (OpenArray technology). 4) High resolution melting analysis 
(HRM) HRM analysis for the detection, on 384-well plate, of mutations, 
polymorphisms, and epigenetic differences in DNA samples. 5) Allelic 
discrimination assays for detection of SNPs using TaqMan, KASP, and 
rhPCR assays. Use of nanofluidic Real-Time PCR (Quant Studio 12K coupled 
with OpenArray technology) for analysis of panels of SNPs. 6) Digital PCR 
(Quant Studio 3D, Thermo Fisher Scientific) for absolute quantification and 
rare allele detection. 7) Sanger sequencing for obtaining long contiguous 
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DNA sequence reads (>500 nucleotides) and validation of NGS results. 8) 
Pyrosequencing for automated sequencing of short contiguous DNA 
sequence reads (<150 nucleotides) and protocols for methylation, 
mutation, and SNP allelic quantification (PyroMark Q48, Qiagen). 9) NGS. 
Library preparation for Metagenomics, AmpliSeq, and mRNAseq. 
Sequencing using ION S5 (Thermo Fisher Scientific) and Oxford Nanopore 
Technologies. 10) Bioinformatic analysis of molecular data from 
microarrays experiments and NGS data. 

 

Skills and competencies 
for the development of 
the activity  

Background in bioinformatics and experience with next-generation 
sequencing (NGS) and SNP genotyping platforms. 

 

Training offer 

The complete educational offer of the Course is available at 
https://www.phdanimalfoodscience.org/teaching.html    
The candidate will have the possibility of following international courses at 
the Institute of Bioinformatics and Applied Biotechnology (IBAB, 
Bengaluru, India) (https://www.ibab.ac.in/). 

 

Possible Secondments  

Academic secondment (6 months): University of Michigan, USA (supervisor: 
Dr. Pushpinder Singh Bawa). 
Non-Academic secondment (6 months): Coop Italia Soc. Coop, Italy, 6 
months (supervisor: Dr. Sonia Scaramagli). 

 
  

https://www.phdanimalfoodscience.org/teaching.html
https://www.ibab.ac.in/
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# 2 Research Option Description  

Doctoral Course  Animal and Food Science 
3 

Department name 
Department of Agronomy, Food, Natural Resources, Animals and 
Environment, DAFNAE 

 

Research topic A Food authenticity and quality (phenotypic, genetic and genomic aspects) 
 

Research option  High-resolution microbiome profiling for food quality evaluation 
 

Supervisor 

Supervisor: Piergiorgio STEVANATO stevanato@unipd.it  
Research group: Andrea Squartini, Giuseppe Concheri (DAFNAE, University 
of Padova); Subha Srinivasan (IBAB, Institute of Bioinformatics and Applied 
Biotechnology, India). 

 

Webpage 
DAFNAE: https://www.dafnae.unipd.it/  
PhD Course: https://www.phdanimalfoodscience.org/    

 

Context of the research 

activity and objectives 

The development of NGS technologies has significantly expanded our 
understanding of the composition and role of microbial communities in food 
matrices. These culture-independent methods generate large amounts of 
data and favor the discovery of complex dynamics affecting food quality. 
Metagenomics studies, when focusing on bacteria using specific 
taxonomical metabarcoding, rely on the analysis of 16S ribosomal RNA 
sequences. The 16S rRNA gene includes nine hypervariable regions V1-V9. 
Some of these regions are partly conserved at specific rank levels and thus 
used for broad lineage placement, while the more variable stretches allow 
for the identification of genera and species. A series of experimental studies 
have shown that the choice of 16S rRNA region significantly affects the 
accuracy in the estimation of taxonomic diversity. Previous studies showed 
that V2 and V4 regions have the lowest error rate in taxa identification 
compared to other regions. Other studies found the highest accuracy of 
classification using the V3 and V4 regions. More recent studies have used 
the V6 region, demonstrating that it could underestimate the diversity of 
bacteria in the phyla Verrucomicrobia and Bacteroidetes. The aim of this 
project is the development of a high-resolution microbiome profiling 
approach for food quality evaluation. The Ion GeneStudio S5 technology 
which simultaneously amplifies seven hypervariable regions, V2, V3, V4, V6, 
V7, V8, and V9, of the bacterial 16S rRNA gene, will be optimized and 
validated in food matrices. The overall goal of this study will be to explore 
and correlate bacterial abundance as a predictive factor associated with 
changes in food quality. The final aim is to develop an innovative, highly 
sensitive, and very selective method in food quality monitoring. 

 

Infrastructures  

The Laboratory of Molecular Genetics and Biochemistry at DAFNAE 
performs a comprehensive array of genomics-based assays to develop 
sustainable plant and animal productions. Its different work-areas allow: 1) 
Isolation and quantification of DNA and RNA from a variety of tissues, 
fluids, and cells in culture using manual and automated high-throughput 
protocols. 2) PCR amplification and gel electrophoresis of PCR products. 3) 
Gene expression analysis using quantitative Real-Time PCR, and nanofluidic 
Real-Time PCR (OpenArray technology). 4) High resolution melting analysis 
(HRM) HRM analysis for the detection, on 384-well plate, of mutations, 
polymorphisms, and epigenetic differences in DNA samples. 5) Allelic 
discrimination assays for detection of SNPs using TaqMan, KASP, and 
rhPCR assays. Use of nanofluidic Real-Time PCR (Quant Studio 12K coupled 
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with OpenArray technology) for analysis of panels of SNPs. 6) Digital PCR 
(Quant Studio 3D, Thermo Fisher Scientific) for absolute quantification and 
rare allele detection. 7) Sanger sequencing for obtaining long contiguous 
DNA sequence reads (>500 nucleotides) and validation of NGS results. 8) 
Pyrosequencing for automated sequencing of short contiguous DNA 
sequence reads (<150 nucleotides) and protocols for methylation, 
mutation, and SNP allelic quantification (PyroMark Q48, Qiagen). 9) NGS. 
Library preparation for Metagenomics, AmpliSeq, and mRNAseq. 
Sequencing using ION S5 (Thermo Fisher Scientific) and Oxford Nanopore 
Technologies. 10) Bioinformatic analysis of molecular data from 
microarrays experiments and NGS data. 

 

Skills and competencies 
for the development of 
the activity  

Background in bioinformatics and experience with next-generation 
sequencing (NGS) platforms. 

 

Training offer 

The complete educational offer of the Course is available at 
https://www.phdanimalfoodscience.org/teaching.html  
The candidate will have the possibility of following international courses at 
the Institute of Bioinformatics and Applied Biotechnology (IBAB, 
Bengaluru, India) (https://www.ibab.ac.in/). 

 

Possible Secondments  

Academic secondment (6 months): University of Michigan, USA (supervisor: 
Dr. Pushpinder Singh Bawa). 
Non-Academic secondment (6 months): Coop Italia Soc. Coop, Italy, 6 
months (supervisor: Dr. Sonia Scaramagli). 

  

https://www.phdanimalfoodscience.org/teaching.html
https://www.ibab.ac.in/

