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Research Assistant: Electrophysiology and Ion Channels 
 
Summer 2020 
Credits: 6  
Location: Copenhagen 
Prerequisites: Dependent on the 6-credit Research Opportunity - listed on the DIS Course Website 
 
Research Area 
Dan Klærke and Kirstine Callø's laboratories focuses on electrophysiology and ion channels. Electrical 
signaling is central for many physiological processes, including the beating of the heart, muscle activation, 
thinking, and homeostasis. The electrical signaling depends on the concerted activation of a range of ion 
channels. 
Ion channels are expressed in virtually all cells of the body. They are large, transmembrane proteins and it is 
notoriously difficult to obtain sufficient amounts of channel protein for expression or structural studies. We 
have optimized a protocol for expression and purification of human ion channel proteins from yeast cells 
(Scharff-Poulsen and Pedersen, 2013; Tejada et al., 2017a). 
 
We hypothesize that the purified proteins have similar properties as native proteins. After purification, the 
proteins are reconstituted into artificial lipid bilayer and currents through single ion channels can be 
measured (Klaerke et al., 2018; Molbaek et al., 2015; Tejada et al., 2017a). This gives us information on the 
functionality of the protein and the technique can be used to test the effects of ion channel subunits, 
membrane stretch, and pharmaceutical modulation. 
 
Project title: Molecular characterization of purified ion channel proteins on a chip-based platform 
The aim of this project is to characterize the functional properties of the purified proteins and determine 
whether they behave as native proteins. In addition, a full functional characterization of purified proteins is 
necessary for ongoing parallel structural studies by classic crystallography and cryo-EM. 
Type of Research: The purified proteins are reconstituted into lipid bilayers and single channel currents are 
recorded using innovative chip-based methods developed by our collaborators at Nanion Technologies, 
Munich, Germany. the project can easily be expanded depending on interests and results can be compared 
to native currents or channels expressed in mammalian cells or Xenopus laevis oocytes (Tejada et al., 
2017b), based on own recordings and/or literature studies. 
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What is the 6-Credit Research Assistant course? 
The 6-Credit Research Assistant summer course is an experiential learning opportunity that allows students 
to develop research skills in a professional research setting.   As a research assistant, you perform research 
under the supervision of a mentor (a lead scientist in the external research group). The mentor is able to 
offer both academic and professional advice. In addition to acquiring research experience, the goal is to 

https://disabroad.org/summer/build-your-summer/summer-sessions/labs-research/
https://disabroad.org/summer/build-your-summer/summer-sessions/labs-research/
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develop a student/mentor relationship that benefits both the DIS student and Copenhagen-based research 
institutions. 
 
Learning Objectives 
Through this course, DIS students will learn techniques and skills in their field of interest and as applicable to 
the research focus. Students will be part of an active research team and experience the dynamics of a 
European research institution. Throughout the summer, students will keep a research journal recording their 
daily involvement in the research project.  
 
Expected Learning Outcomes 

• Obtain hands-on research experience in cutting-edge laboratories 
• Learn the ability to plan, conduct and critically evaluate experimental laboratory data 
• Obtain the ability to perform self-directed and self-motivated experimental research 
• Learn how to review scientific research papers, evaluate and criticize the experimental data and 

present it in a clear and logical way at journal clubs  
• Be able to actively participate in scientific discussions with professionals of the research area with a 

critical approach to the research  
• Learn how to write a scientific research paper with your experimental data and present them in a 

professional way 
 
Structure of Project Work 
The student’s research project will be a part of a larger, ongoing research project at the research institution. 
The student must be able to enhance the research being performed and investigate phenomena of interest to 
them, their mentor, and the research team. The project should be self-directed and self-motivated under the 
mentor’s guidance and supervision. A gradual transition toward independence is encouraged as a student 
gains confidence and is able to self-direct their work. 
 
It is not expected that the student pursues a project where s/he is able to obtain definitive publishable results. 
The project chosen and agreed upon between the student and mentor should be focused and designed to 
produce results within the DIS summer calendar. While it is not necessary for the results to be significant (in 
that the results find a solution to the problem or hypothesis proposed), arguably any results to the proposed 
question are significant to the next phase of a research project. 
 
Approach to teaching 
The course requires an average of 35 hours a week of laboratory and/or clinical-based research in external 
research groups at local hospitals, universities, or other research institutions.  The students will experience a 
very hands-on class, where approximately 2/3 of the contact hours will be in a laboratory setting and 1/3  of 
the hours will be theoretical hours, where students read, write and prepare their research. Students will be 
provided with the basic scientific knowledge of the field and be introduced to the methods needed to conduct 
the experiments. Regarding teaching style, especially in the laboratory setting, the approach is "learn by 
doing". For the theoretical parts, students are expected to immerse themselves in the topic and take 
responsibility so they achieve the highest learning outcome by actively participating in our discussions and in 
their presentations.  
 
Expectations of the students 
The 6-credit Research Assistant summer course is designed for highly motivated students with a strong 
interest in developing their research skills. During the theoretical part students are expected to actively 
participate in discussions and critically evaluate the research and ethical components within the field. During 
the practical part students are expected to actively engage by planning and performing their own experiments 
and carefully monitor the conducted experiments and analyzing the collected data. Moreover, students are 
encouraged to critically evaluate possible issues if experiments do not go the way they should, and suggest 
modifications to experiments or reflect on potential mistakes. Overall the most important part is being 
enthusiastic about the science and active participation in the form of questions, discussions and critical 
thinking. 
 
DIS Contact 
Tina Mangieri, PhD, DIS Associate Academic Director and Director of Research: tma@disstockholm.se 
Jeanette Erbo Wern, PhD, DIS Copenhagen faculty and Copenhagen Coordinator: jwe@dis.dk   
 
Course Location 

mailto:tma@disstockholm.se
mailto:jwe@dis.dk
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This DIS course will be located at an external institution. Students will need to arrange a schedule with their 
mentor which will allow them to complete an average of 35 hours work per week (total hours may vary 
according to research opportunity and expectation of mentor). 
 
Assignments 
To be eligible for a passing grade in this course all of the assigned work must be completed. 
The factors influencing the final grade and their weights are reported in the following table: 

Participation 30% 

Literature Summary  Review 5% 

Outline of the Research 
Project 

Written Project 10% 

Oral Presentation of the 
Project 5% 

Oral Presentations at Journal Clubs 10% 

Research Paper 
Written Project 30% 

Oral Presentation 10% 

Total 100% 
 
 Participation covers the following areas: 

1. Attendance and the level of preparation, planning, and conduction of the experimental research work 
and the level of self-directed and self-motivated work 

2. The contribution to research discussions with your research group, at journal clubs, and at project 
presentations 

Participation is an important part of this course and to receive full credit students should be present at all the 
scheduled research sessions in and outside of the lab and actively participate and engage in the 
experimental work. 
 
Throughout the semester, students are expected to complete various assignments to verify their involvement 
and learning; these will be of benefit to both the student and mentor. The students will be expected to compose 
the following: 
 
A literature summary review will give the student the opportunity to seek out existing peer-reviewed articles 
and, therefore, enhance their scientific knowledge regarding the specific research field. In addition, it is 
essential that the student has knowledge of previously produced research by the research institution with which 
they are working. 
 
An outline of the research project will provide the student with a foundational structure to help guide the 
project’s completion. By creating an outline, the student will be able to better comprehend the objective of 
her/his efforts. The mentor will also be able to use the outline to assess areas in which the student’s current 
knowledge and understanding may be lacking. 
 
Journal clubs are presentations followed by discussions that will be organized by the research group to 
analyze certain thematic areas in depth. Journal clubs are occasions for research discussions within the 
research area of the research group and development of presentation skills; They serve as an exercise for 
critical thinking and reading of scientific research papers and experimental data. 
 
The research paper that the students present during the Journal Club should be related to the students' 
research area. The other DIS students in the same research lab should read the paper as well and prepare 
one or two questions for the journal club discussion. 
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The presentation should have a logical and clear structure and provide relevant information on the background, 
methods, conclusions, and future perspectives of the presented work. The original data reported in the paper 
should be presented and discussed in a clear way. 
 
The research paper is the final product of the 6-credit research assistantship. The paper will explain the 
student’s work throughout the semester and will include the overall process, the project’s significance, and the 
contribution to the field of research in which the student engaged. Please note: this research paper is not 
produced with the intent of publishing. The final research paper will include the following:  

• Abstract 
• Introduction 
• Background 
• Method(s)  
• Results 
• Discussion 
• Conclusions 

 
Required Readings 
Relevant scientific papers will be send out before the start of the course. 
 
Principle Mentor:  

 
Professor Dan Klaerke 
MD, University of Aarhus (1990); Research Fellow (molecular physiology), the August Krogh Institute, 
University of Copenhagen (1990-1993); Senior Reseach Fellow (electrophysiology), the Panum Institute, 
University of Copenhagen (1993-1996), Assist. and Assoc. Professor (med. physiology), the Panum Institute, 
University of Copenhagen (1996-2004); Professor (vet. physiology), IVH, Faculty of Health and Medical 
Sciences, University of Copenhagen (2004-present). 
 
Co-Mentor:  

 
Associate Professor Kirstine Calloe 
Cand.Scient Human Biology, UCPH (2002), Ph.D degree in Medicine, UCPH (2006), Dr. med.vet. UCPH 
(2019) 
 
 
Copenhagen Research Coordinator 
 

Jeanette Erbo Wern 
 
Ph.D. Immunology 2001-2005 (Inst. Of International Health, Immunology and Microbiology, 
University of Copenhagen, Denmark). Post doc 2006-2009 (Inst. of International Health, 
Immunology and Microbiology, University of Copenhagen, Denmark). M.Sc. 2001 (Inst. Of 
International Health, Immunology and Microbiology, University of Copenhagen, Denmark). 
Senior Scientist 2010-2013 (Immune Targeting Group, Bioneer, Cph, Denmark). Senior 
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Scientist 2013-2016 (Dept. of Infectious Disease Immunology, Statens Serum Institute, Cph, Denmark). With 
DIS since fall 2016 
 
Academic Regulations   
Please make sure to read the Academic Regulations on the DIS website. There you will find regulations on: 

• Course Enrollment and Grading 

• Attendance 

• Coursework, Exams, and Final Grade Reports 

 DIS - Study Abroad in Scandinavia - www.DISabroad.org 
  

https://disabroad.org/copenhagen/student-resource/academic-regulations/
https://disabroad.org/copenhagen/student-resource/academic-regulations/course-enrollment-grading/
https://disabroad.org/copenhagen/student-resource/academic-regulations/attendance-policies/
https://disabroad.org/copenhagen/student-resource/academic-regulations/coursework-exams-final-grade-reports/
http://www.disabroad.org/

