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Introduction to scientific papers



Structure of the exam

1. Paper presentation in small groups (5-6 students 2 hours)

 Presentation + questioning: 20 points (+1 bonus)

a) Presentation (10 min per student, total 60 min)

• What was known?

• What is the gap?

• What are the main findings?

• Are the techniques appropriate?

• What are the broader implications?

b) Questioning on individual figures and techniques used (10 min per

student, total 60 min)

2. Questionnaire on the Moodle platform.
 10 multiple choice questions. 1 point each. Each question has only one 

correct answer

 Moodle questionnaire: 10 points.



One major objective of the course

Being able to understand a 2026 neuroscience paper



• There are 3 papers, which I will now briefly introduce

• We will dedicate the next lesson on Friday 30 to discussing them 

 It is important that all of you read the papers before the lesson and come 

prepared with questions ask questions!

• You will need to :

➢ Choose 1 paper based on your personal interests

➢ Form 6 groups of 5-6 students each possibly by Oct 30

(Marta and Tommaso: please help coordinate this)

➢ Each group will present 1 paper at the end of the course (Nov 27, Dec 4 or 

Dec 11)

(Clearly, more than one group may choose the same paper.)



➢ They address fundamental questions in contemporary neuroscience:
• Memory engram formation, allocation and retrieval

• How neuronal circuits encode and store memories

➢ They combine experimental techniques covered in this course:
• In vivo calcium imaging

• Optogenetics and chemogenetics

• Genetic targeting and neuronal activity tagging

➢ They represent contemporary neuroscience research:
• Published in leading journals (Cell, Neuron, Science)

• Relatively recent research (2017 - 2024)

Do we have the conceptual and methodological tools to understand, 
critically evaluate and appreciate these studies?

Why did I choose these papers?



A memory engram is a population of neurons that undergoes lasting changes 
during learning and contributes to the storage, consolidation and retrieval of 
a specific memory.

Three fundamental questions:
➢ Allocation: Which neurons are recruited into a memory engram?
➢ Development: How do the mechanisms of engram formation change 

during brain maturation?
➢ Retrieval: How are engram neurons reactivated to recall a memory?

How can we identify and manipulate memory engrams?
We will explore this in greater detail after introducing optogenetics and 
chemogenetics.

What is a memory engram?
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Question:
How neuronal excitability and pre-existing network 
organization influence engram allocation

They address this with:

• In vivo calcium imaging

• Activity-dependent genetic tagging

• Optogenetic coupled to behavioral analyses
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Question:

How the mechanisms governing hippocampal 
engram formation change during brain 
development

They address this with:

• In vivo chemogenetics coupled to behavioral 

analyses

• Molecular manipulations
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Question:

Engram retrieval: How are stored memories 
recalled?

They address this with:

• In vivo optogenetics coupled to behavioral analyses

• In vivo calcium imaging



Use a software to organize your library





Title

Abstract (summary) 

Introduction

Methods
(alternatively at the end)

Results
(with figures & figure legends)

Discussion



Abstract (summary)

1) It needs to be succinct

      (always with word limit)

Introduction

1) It must be focused

      (i.e. structured like a funnel)

2) It must identify the scientific 

gap/question

b) Convince the reader the 

gap/question is important

c) Convince the reader you 

know how to address the 

question / fill the gap



Abstract (summary)

1) It needs to be succinct

      (always with word limit)

Introduction

1) It must be focused

      (i.e. structured like a funnel)

2) It must identify the scientific 

gap/question

b) Convince the reader the 

gap/question is important

c) Convince the reader you 

know how to address the 

question / fill the gap



Results

Tell a (good) story and avoid:

a) Describing your experiments in a 

boring way (we did this, then with 

this…). Remember that you do not 

need to follow the chronological 

order of your experiments.

b) Interpreting your results

For each experiment try instead to give:

a) The rational (Why?, always start 

with why)

b) A clear description (How?)

c) The conclusion the reader need to 

draw (but no interpretation!) → 

Next question



Discussion

Your results → literature

1) First paragraph: summary of your findings with methods used to achieve them (to 

show the solidity of your findings) and broader implications

2) The rest of the discussion can vary considerably from paper to paper

a) How your findings align (or do not align) with the current body of knowledge

b) Interpretation (draw conclusions from your and previous findings combined) 



Materials & methods

Ask yourself a question:

Can a knowledgeable person 

reproduce my data by reading 

them?



Figures (do they make an interesting story?)
(can I watch the figures without reading the legend?)

Figure legends
(can I read the legends without reading the main text?)

Methods

Results

Introduction

Discussion
 

Abstract 

One possible way 

how to proceed 

when writing a 

thesis/paper 



Read papers

Write papers
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