[image: image1.png]



DOTTORATO DI RICERCA IN

BIOINGEGNERIA E BIOINFORMATICA

UNIVERSITA’ DI PAVIA

IL COORDINATORE

PhD THESIS EVALUATION FORM

Confidential to the PhD Final Evaluation Committee

	Year**
	2024

	PhD Student
	Francesca Usai

	Reviewer
	Sara Molinari

	Reviewer Affiliation
	University of Maryland College Park

	Date of the review
	12/20/2024


	Title of the PhD thesis*
	Engineered living materials for sustainable and green applications
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Evaluation Table 1 of 2 (Please tick as appropriate:  4 – Excellent, 3 – Very Good, 2 – Good, 1 – Fair, 0 – Poor,Not App: Not Applicable). Please add a short comment if the evaluation is Fair or Poor

	Scientific soundness and significance
	4
	3
	2
	2
	0
	Not App
	Comment

	Wide relevance/interest of the research theme 
	x
	
	
	
	
	
	

	Objectives well defined and scientifically supported
	
	x
	
	
	
	
	

	Adequacy of the methodological approach
	
	x
	
	
	
	
	

	Quality of the experimental setup
	
	x
	
	
	
	
	

	Novelty of the approach
	
	
	x
	
	
	
	

	Contribution to knowledge in the field
	
	x
	
	
	
	
	

	Quality of the results 
	
	x
	
	
	
	
	

	Discussion and conclusions valid and properly supported
	
	x
	
	
	
	
	


Evaluation Table 2 of 2 (Please tick as appropriate:  4 – Excellent, 3 – Very Good, 2 – Good, 1 – Fair, 0 – Poor, Not App: Not Applicable). Please add a short comment if the evaluation is Fair or Poor

	Written Document
	4
	3
	2
	1
	0
	Not App
	Comment

	Quality of the Abstract (is it exhaustive?)
	
	x
	
	
	
	
	

	Document organization. Suitable balance of he component parts of the thesis
	
	x
	
	
	
	
	

	Adequacy of the references
	
	x
	
	
	
	
	

	Clarity 
	
	
	x
	
	
	
	

	Communication effectiveness
	
	x
	
	
	
	
	Writing style could be improved


	Properly supported discussion and conclusions
	
	x
	
	
	
	
	


	Comments/Notes

	Francesca, I really enjoyed reading your thesis—great work! Overall, the content is well-structured and thoughtfully organized, with solid data and beautiful visuals. However, there is room for improvement in the writing style. Please find my suggestions below.

 

Page 1: change first sentence "The term synthetic biology first appear in literature in 1980…"

General advice: the passive form is generally considered old fashioned and unnecessarily convoluted. Use the active form! 

 

Sometimes, your style of writing is convoluted; typical of the Italian language, not very well received in English. Try to simplify sentences (rule of thumb: no more than 2 rows), use active form of verbs, use a linear sentence structure. I will not correct each sentence of your thesis but this suggestions can be used to revise the entire text. 

 

Page 4: traditional detection methods, either based on culturing and staining, or

complex analytical instruments, are often time-consuming and labor inten-

sive. By contrast, synthetic biology approach to the development of biosens-

ing platforms is usually low cost and portable

 

I suggest to draw a direct comparison between traditional vs bio-sensing instead of mentioning unrelated features. For example "traditional methods are expensive --> biosensors are cheap" instead of "time-consuming/labor intensive vs low cost". 

 

Page 5: "Another important feature is the time required for the induction, which tipically takes hours" – you're right but you should explain why it usually takes hours (i.e. time minimal time of transcription, translation, and enough protein accumulation). Some sensor have been engineered to respond within minutes (see "Real-time bioelectronic sensing of environmental contaminants" Atkinson et al 2022)

 

Page 7: maintaining living cells --> keeping cells alive

 

Page 10: Change title to "Biocontainment Strategies for the Safe Use of Engineered Bacteria in Field Applications"

 

Page 13: change title to Harnessing Cyanobacteria for Sustainable Practices in Synthetic Biology
 

Page 17: I would change the title to Scope of the work

 

This PhD thesis was born as a collaboration between the Bioinformatics,

Mathematical Modelling and Synthetic Biology Lab and the Computational

Mechanics and Advanced Materials Group at the University of Pavia with

the aim to study the printability of engineered bacterial cells, never inves-
tigated in our lab, and their application to practical applications requiring

sense-and-respond functions.

 

It is not relevant that it was never investigated "in your lab". I'd remove it. Also if 3D printing is relevant to this work I would mention all the previous work in the introduction.  What was the knowledge/technological gap that you investigated in relation to 3D printing?

 

Page 38: Overall, …

Since this is a thesis and not an article, you could be more speculative and add examples of future applications that can be developed based on the described technology. 

 

Page 39: ''This chapter presents the results of constructing a set of 11 biosensors…" you use this sentence structure a lot. It could be simplified in "This chapter described the construction of 11 biosensors…"

 

Page 40: 

To date, synthetic biology in the field of biosensing can boast a wide

range of promoters and reporting elements, but it is still necessary to identify

and integrate the appropriate sensor for a given application, especially out-

side the laboratory, in which real-world application require sensing activities

in diverse matrices.

 

Sentence way too long. Meaning unclear. 

 

Here, 11 biosensors… --> Here, we characterized 11 biosensors… (active form!)

 

Page 61: change title to "In-depth biosensing characterization for the best performing candidates".

 

Page 75: change title to "Safe use of ELM sensor for field applications"

 

Page 78: "straightforward" is a rather generic term. What do you mean? Easy to fabricate? Simple compared to current systems?

 

Page 85: you could expand the introduction to include the relevance to the ELMs for green applications
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