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Summary:
Search and utilize effectively scientific literature in the multidisciplinary field of
bioengineering including bioinstrumentation at the nano- and micro-scale, cellular and
molecular engineering, quantitative biology and analytics.

Learning outcomes:
• Analyze scientific papers in a selection of bioengineering fields
• Interpret the results reported in the scientific literature
• Compare results with claims
• Compare among different papers the respective approaches chosen to a similar aim
• Synthesize the main messages of a scientific work
• Differentiate review and original works and other paper types



Schedule and course organization
BIO 467 Fall 2025

# DATE TOPIC WHO
1 Sept 10 General Introduction (all students join) Aleks

2 Sept 17 Librarian lecture on scientific literature search 
Intro Module 1 (all students join starting at 10:00 am-Christoph) Eliane

Module 1

3 Sep 24 Groups ABC DEF will be assigned on Monday of the week 
Prep Module 1  (TA’s available in classroom)

Christoph4 Oct 01 Module 1 group ABC only

5 Oct 08 Module 1 group DEF only 
Introduce Module 2 (all students join starting at 10am-Aleks)

Module 2
6 Oct 15 Prep Module 2 (TA’s available in classroom)

Aleks
Oct 22 Holidays!

7 Oct 29 Module 2 group DEF only

8 Nov 5 Module 2 group ABC only 
Intro Module 3 and Intro individual topics (all students join starting at 10am-Hatice)

Module 3
9 Nov 12 Prep Module 3 (TA’s available in classroom)

Hatice10 Nov 19 Module 3 group ABC only
11 Nov 26 Module 3 group DEF only Assignment of individual topics

Individual efforts
12 Dec 3 Preparation for individual report and presentation 

ALL13 Dec 10 Preparation for individual report and presentation 

14 Dec 17 Hand in reports (due 23:59 Dec 16th)     8.15am – 11am
Individual presentations (all students, separated by modules/topics)

Wed 8h15-10h00   (Default time unless otherwise noted) / classroom: INM 203



Introducing Professors

• Christoph Merten (MED 1 2815) – Module 1
• Laboratory of Biomedical Microfluidics
• Lab website: https://www.epfl.ch/labs/lbmm/
• christoph.merten@epfl.ch

• Aleksandar Antanasijevic (SV 3531) – Module 2
• Laboratory of Virology and Structural Immunology
• Lab website: www.epfl.ch/labs/antanasijevic-lab/
• aleksandar.antanasijevic@epfl.ch

• Hatice Altug (BM 4133) – Module 3
• Bionanophotonics Systems Laboratory
• Lab website: https://www.epfl.ch/labs/bios/
• hatice.altug@epfl.ch
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Introducing TAs

• Module 1/ Christoph Merten
• Roger Diaz Codina (roger.diazcodina@epfl.ch)

• Module 2/ Aleksandar Antanasijevic 
• Jann Ledergerber (jann.ledergerber@epfl.ch)

• Module 3/ Hatice Altug
• Jiayi Tan (jiayi.tan@epfl.ch)
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Moodle

All the logistic documents including lecture notes, relevant 
papers, etc will be uploaded on Moodle

https://moodle.epfl.ch/course/view.php?id=14856
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Teaching method – Group effort
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The class will be split into groups of 3 or 4 students: A, B, C and D, E, F. This will be done at the end of 
next week by the teachers (but if you find somebody to swap with, that’s fine).  

For each module:

• Each group will be assigned a set of papers (1-3 papers usually)

• You have at least two weeks to prepare. 

• You are expected to carry on additional literature search for critical assessment 

• Presentation format: 20’ presentation + 10’ Q&A, ALL students in the group present

• Evaluate the other group’s presentations (one evaluation form for each evaluated group, summarizing 
all group members’ opinions)

• After all the presentations, the teachers will provide combined feedback to all groups

Time allocated:
Wednesdays 8:15am – 10am



Module 1, 2 and 3 (group efforts)
read & analyze scientific papers to understand a chosen 
topic (selected by the teacher) and present to the class
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As an example, let’s take a look at module 1’s organization (Christoph Merten)

Sept 17 (all) 
A brief introduction to the topic. The selected papers (1-3/group) will be given this week.

Sept 24 (all)
Preparation for Module 1. You can get support from Roger in the classroom during course time. You 
can also contact him to schedule a different time. 

Oct 1 (only groups A, B, C are present)
Module 1 presentation: presentation of the assigned papers, evaluate other groups’ presentations

Oct 8 (only groups D, E, F are present)
Module 1 presentation: presentation of the assigned papers, evaluate other groups’ presentations
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Evaluation form for 
Module 1, 2 & 3 (group 
efforts)
Evaluation/feedback received for each 
presentation:

Example: Module 1 – Group A presents 

Feedbacks to be collected from:
• Group B
• Group C
• TAs (1-3)
• Teacher of the respective module

The teacher will collect/summarize all and give an 
overall feedback to the group (by email)



Teaching method – Individual effort
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• Each student works on a topic proposed by teachers and selects literature on her/his own. 

• Narrow down the topic if necessary

• Summarize the literature you found (use figures if necessary)

• Present remaining challenges and future directions in the field

• Presentation format: 7’ presentation + 5’ Q&A

• Active participation in Q&A by the listening students is encouraged



Individual efforts
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Schedule:

Nov 26th
Assign individual topics: the topics are relevant to the fields studied in Module 1-3; each student will be 
assigned a topic randomly

Dec 3 and 10 
Preparation weeks: TAs can provide input upon appointment

Dec 16, 23:59 Individual written report is due (upload to Moodle)

Dec 17 (8:15h-12h; all students, separated by modules/topics)
Individual presentation: presentation of the assigned topic with individually searched and selected papers
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• Written report: no more than 3 pages, at least 11 font 
size, use template

• Hand in the report (upload to Moodle - TBA) the day 
before individual presentations (due Dec 16, 23:59)

Teaching method – Individual 
effort (cont’)



Assessment method

• 60% average of group presentations in all 3 modules

• 30% individual presentation and written report

• 10% feedback and discussion on the other group’s presentations
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• Different types of papers

• What is the process of publishing papers (what is a peer-review 
process?)

• List some major journals in bioengineering 

• How to undertake a literature search?

Conference papers 
Journal papers: original (letters, articles), review papers (review, 
insight, perspective, “book chapters” …)
Preprints (most recent, but NOT yet peer-reviewed)

• Why do we publish papers in academia?

Some basics about scientific literature
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Content of a scientific paper 
• Title
• Authors & affiliations
• Abstract
• Main Body

• Introduction & motivation
• Materials & Methods
• Results
• Discussion
• Conclusion
• Reference

• Figures & Tables (figure captions)



How to start when you read a 
paper?

…a case study by Li Tang
(with further inputs from Chan Cao and Christoph Merten) 
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Angewandte Chemie (meaning "Applied Chemistry") is a weekly peer-reviewed scientific journal that is 
published by Wiley-VCH on behalf of the German Chemical Society( Gesellschaft Deutscher Chemiker). Its 
current impact factor is 16.823 (2021).

From wiki: https://en.wikipedia.org/wiki/Angewandte_Chemie

basic information 
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position the paper
What’s the field:
Locally delivered immunomodulators

Synthetic immunostimulatory oligonucleotides

What’s the challenge in the field:
“a key element for the effectiveness of
immunostimulatory ODNs is the close association of
oligonucleotides with tumor antigen or tumor cells.”

Current solutions:
Directly injecting ODNs into tumors

Current limitations:
Two fundamental limitations of directly
injecting ODNs into tumors are: 
1)
2)

What’s new here:
“We hypothesized that a membrane interactive ODN that 
could spontaneously insert into cell membranes would in 
principle overcome both of these limitations”
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key argument(s)/technology(ies)

1. demonstrated a facile and simple method for cell 
modification with membrane anchored ODN

 not only promoted an in situ membrane insertion

 but also promoted physical association of ODNs 
with tumor cells

2. beneficial for the local stimulation of antigen 
presenting cells

3. also demonstrated a therapeutic benefit of this 
strategy
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How the key argument(s)/technology(ies) are supported in the paper?

1. demonstrated a facile and simple method for cell 
modification with membrane anchored ODN

 not only promoted an in situ membrane insertion

 but also promoted physical association of ODNs 
with tumor cells
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How the key argument(s)/technology(ies) are supported in the paper?

1. demonstrated a facile and simple method for cell 
modification with membrane anchored ODN

 not only promoted an in situ membrane insertion

 but also promoted physical association of ODNs 
with tumor cells

2. beneficial for the local stimulation of antigen 
presenting cells

Figure 1.

Figure 2.
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3. also demonstrated a therapeutic benefit of this 
strategy



How the key argument(s)/technology(ies) are supported in the paper?

1. demonstrated a facile and simple method for cell 
modification with membrane anchored ODN

 not only promoted an in situ membrane insertion

 but also promoted physical association of ODNs 
with tumor cells

2. beneficial for the local stimulation of antigen 
presenting cells
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Figure 2.
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Figure 3.



What has been shown experimentally:
1. Chemical structure improvement of ODNs
2. Therapeutic benefit

What is hypothesized in the discussion part on 
future applications:

Critical review of the main claims:

Be careful with claims that are not directly
supported by experimental results (e.g. in the
discussion part). Sometimes preliminary PoCs
are used to claim something much bigger
(e.g. a small effect in a particular mouse
models is sold as a potential cure for all
human cancers). Do NOT simply believe in
everything the authors write, but rather get
second opinions!
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1. Reviewer’s comments – not (yet) available for Angewandte papers, but 
optionally published in e.g. Nature Journals

2. Papers citing this paper (how many? How do they judge the work?) 
Here: 146 citations (2025)

3. Follow-up papers from the same group (did they implement any of the 
future applications described here?)

How to get second opinions and to measure impact?:
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Going through (publicly available) Reviewer’s comments. Example: Single-cell RNA sequencing of peripheral blood 
mononuclear cells from acute Kawasaki disease patients Wang et al., NCOMMS 2021, https://doi.org/10.1038/s41467-
021-25771-5

https://doi.org/10.1038/s41467-021-25771-5
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…let’s apply these concepts in the first three course modules:
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Module 1: Laboratory of Biomedical Microfluidics: Antibody Discovery 
(to be kicked off next week at 10am, right after the library introduction)

Module 2: Laboratory of Virology and Structural Immunology

Module 3: Bionanophotonics Systems Laboratory



Questions?
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