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MOL300 Practical Biochemistry and Molecular Biology (20 ECTS) 

Hee-Chan Seo, Course-in-charge 

MOL300 is a lab-based compulsory course taken by incoming molecular biology-majoring 

MSc students. The students are required to prepare and perform project-oriented experiments, 

and to write full reports after the topics.  

The main goal of MOL300 is to equip the students with basic knowledge and practical 

experience in modern molecular biology and biochemistry. The course has two main areas of 

emphasis: hands-on experience and report writing. Tightly knitted lab schedules allow the 

students to perform as many experiments as possible. The students also receive intensive 

training on report-writing, with helps including detailed feedbacks on submitted reports. 

The aims of MOL300 are: 1) to plan and conduct an experiment and to document its results, 

and 2) to learn how to communicate the outcome both orally and as written report. In all, the 

course aims that the students be well versed in both practical skills and scientific 

communication skills. 

MOL300 gives a letter-based grade, which is consisted of a formal written exam (70%) and 

an overall report evaluation (30%). This bifurcated evaluation scheme was first used in 

MOL300 and is to date one of the most thorough and fair evaluation methods used in a 

traditional practical course. The scheme is now used in other practical courses in BIOMOL. 

The proportion of A and B grades in MOL300 lies about 50% (of which A being 10-20% and 

B 30-40%). In 2018, As and Bs were 26% each. There is clear relationship between the report 

grade and the exam grade: The students who did well in report writing do also well in the 

written exam. 

13 out of 19 students completed their course evaluation in 2018. (Since they gave their 

evaluation after taking the written exam, the tone of the response was somewhat varied on 

specific points, presumably influenced by the perceived results.) Most students (over 90%) 

say the course is intense and demanding, but they also say that the time and efforts they have 

invested was worth much. This concurs with the past evaluations. Former MOL300 students 

still give positive impression of MOL300 well after obtaining their MSc, with the biggest 

benefit being MOL300’s help toward their MSc studies. 

 

There are four main points in the students’ course evaluation.  

1. Consistence in report grading 

This is a perennial issue in MOL300 (and in other lab courses as well). Since we have many 

teachers, it is a daunting task to have one voice. (Everyone has own preference. Here we are 

talking about rather minor differences. No one disputes on big rules.) The students want only 

one way/rule to follow, with NO exceptions. But this is not only impossible, but also 

undesirable. For the former, unless we have only one teacher throughout the semester, this is 

not attainable. To ameliorate students’ concern and frustration, the grading criteria are 

straightened out and made clear. Furthermore, the course-in-charge reviews the grading 

results of each report to see if there is an ‘unusual’ aspect. For the latter, each topic/project 

require a (slightly) different emphasis on report format and content. This is evident on the 

existence of various scientific journals after the disciplines/subjects. MOL300 has a special 



session on report writing and each topic/project ends with a Q&A session about report writing 

of the topic/project concerned. Further efforts will be made to clarify the rules. 

 

2. New methodologies 

Fuelled by rapid development of technology and instrumentation, methods and techniques in modern 

biochemistry and molecular biology are changing rapidly. Although some ‘old’ methods are still used 

widely, many have become already obsolete just after a few years in use. Therefore, it is both exciting 

and challenging for the experimentalists to keep updated with new methodologies. In MOL300, we try 

hard to ‘be current’, but some obvious challenges remain. One is the shortage of competent personnel 

(due to ever more sophisticated methods) and the other is the lack of state-of-the-art instruments in the 

teaching lab (we would need several of these instruments if the students wanted direct hands-on 

experience). Furthermore, making (or significantly revising) a protocol requires much efforts. 

(Because the students usually get only one chance to perform an experiment, the protocol must work 

in THEIR hands.) Regardless, we have a plan and are working on updating/replacing of existing 

protocols. 

 

3. Textbooks and required literatures 

For syllabus, MOL300 has a textbook (Wilson and Walker: Principles and Techniques of 

BioChemistry and Molecular Biology). Because the textbook does not cover all information 

for the topics in MOL300 (neither every information in the textbook is actually dealt with in 

lab exercises), detailed lab protocols and lectures are used. (The relevant book chapters and 

sections are clearly mentioned in the lab protocols.) Specific topics are also covered in Q&A 

or symposium sessions.  

 

4. Exam questions 

In general, the exam questions in MOL300 prefer ‘Why’ to ‘What’. One has to think when 

answer ‘Why’, which in turn requires to know ‘What’ first. The students are often asked to 

justify their answers. If the defence (i.e., the logic) is good/strong, one gets considerable 

points even if the answer is factually wrong.  

An example is the question about PCR-based conventional cloning. Here, one has to design a 

primer pair for a fusion protein construct. To be able to answer the question, one has to know 

what are required in making a fusion protein (in framing is a must), what/how is base-

hybridisation, annealing, polymersase activity, restriction enzyme digestion, ligation, 

compatible ends, etc. So, the question is rather simple, but it contains/requires much info, and 

as such the question is worth many points.  

Because it is not easy to find a textbook that covers all subjects taught in MOL300 (see above 

Point 3), the exam questions are also based upon lab protocols as well as old exam questions. 

Every year, an old exam review session is held about a week before the written exam. For 

2018, two such in depth review sessions were held on 3rd Dec. 2018 and 5th Feb. 2019.  

 



 
Emnerapport for MOL310 Strukturell Molekylærbiolgi Vår 2018 
Øyvind Halskau (emneansvarlig), Dag Helland(foreleser), Hee-Chan Seo(foreleser), Lars Sverkeli 
(kollokvieleder) 
 

Innledning 
 
Kursinnhold og vurderingsformer: Kurset består av 1 introduksjon/informasjonsforelesning 
(2x45 min), 12 forelesninger (2x45 min), 4 kollokvier (2x45 min), 1 workshop den skriftlige 
oppgaven (opp til 2x 45 min), 2 spørretimer (hver time opp til 2x 45 min, alt etter studentenes 
behov og innmeldte spørsmål). Det tilbys også 1-2 uformelle prøveeksamener som alle kan 
prøve seg på for å se hvordan det står til med grunnleggende kunnskap omtrent midtveis i 
kurset. Vurdering: Skriftlig oppgave, 25% og digital eksamen 4 timer, 75%. Frivillig, ikke-tellende 
prøveeksamener.  
 
18 møtt til eksamen, A: 2, B: 5, C: 3, D: 6, E: 1, F: 1. Snitt: C, Median: C 
 
(Basert på vurderingsprotokollen til eksamen) 

  
Emneansvarlig sin vurdering av: 
 

 undervisnings- og vurderingsformer - sett i forhold til læringsmål for emnet. 
 samsvar med øvrige emner i studieprogrammet (både faglig nivå/innretning 

og overførbare ferdigheter), krav til forkunnskaper. 
 rammevilkår: undervisningsrom, laboratorier, utstyr og undervisningsassistanse. 

 
Undervisnings- og vurderingsformer: Stammen i kurset er forelesninger, den skriftlige 
oppgaven og pensum/pensumboken. Dette fungerer godt, men det er alltid en utfordring 
knyttet til å få studentene til å jobbe mer aktivt med problemløsning, og en kommentar som 
ofte kommer er at spørsmålene på eksamenen kan være vanskelige i forhold til forelesningene. 
Det er meningen at den dypere forståelsen skal komme gjennom arbeid med materien, både 
gjennom kollokvier, egenstudier og den obligatoriske skriftlige oppgaven. Undervisning og 
vurderingsformer passer forholdsvis godt sammen, men mer trening i problemløsning, eller å 
sette opp en forelesning dedikert til problemløsning kan være en god måte å utvikle kurset på.  
Samsvar: Emnet samsvarer fyller et spesifikt behov i masterprogrammet: å lære bort 
strukturbiologi på et viderekommende nivå. Kurset er avhengig av at studentene har god 
oversikt over molekylærbiologi og kunnskaper innen spesielt organisk kjemi og termodynamikk. 
Dette blir repetert intensivt i begynnelsen av kurset, ellers blir det for noen studenter forvirring. 
Det er forholdsvis lenge siden de lærte om det kurset bygger på. For å få studentene opp på et 
nivå som samsvarer med 300-nivået må evnen til å sile fakta og sette de inn i en fornuftig 
sammenheng være på plass; dette blir dekket godt av den obligatoriske skriftlige oppgaven. 
Samtidig må evnen til løse problemer bli kontinuerlig løftet gjennom kurset.  
Rammevilkår: I år hadde jeg også for første gang hjelp til kurset av andre forelesere, noe som 
også har vært en positiv utvikling sett fra eneansvarligs side, så takk til Dag og Hee-Chan. Det 
hadde hjulpet dersom kol-leder også kunne vært involvert i å vurdere den skriftlige oppgaven. 
Å gi grundig tilbakemelding på denne er relativt arbeidskrevende, men det går jo så lenge antall 
studenter er oversiktlig. 

 
Studentevalueringer 
 

 Studentenes tilbakemeldinger og vurdering av emnet 



 Emneansvarlig sin kommentar 
 
Emnet er evaluert i 2008 og 2009, og grundig evaluert i 2011, 2012, 2013, 2014, 2016 og 2017, 
inklusiv med innhenting av data/statistikk/kommentarer fra studenten. Kurset får jevnt over 
gode tilbakemeldinger, utviklingen av kurset har vært hindret av læreboken, store omstillinger 
og relativt høy undervisningsbelastning. I år tok jeg i bruk en ny lærebok, og uformelle 
tilbakemeldinger tyder på at dette har fungert godt. 

 
Emneansvarlig sin samlede vurdering, med eventuelle forslag til endringer 
-Jeg er fornøyd med å kunne gi et kurs som studentene etter alt og dømme liker godt, og som 
de også lærer av. Kurset er utviklet år for år og dette vil jeg fortsette med. 
-Arbeidet med å utnytte den nye læreboken må fortsette, inklusiv å tilpasse kollokvieoppgavene 
-Enda mer fokus på problemløsning. Bør noe av dette gjøres obligatorisk? Eventuelt ha 
dedikerte forelesninger som dreier seg om dette (med student-deltagelse). 
-Lær bort (enkel) bruk av software for proteinstrukturer. Dette pleide å bli tatt i MOL204, men 
det kurset har blitt endret bort i fra dette. Det har derfor oppstått et behov. En av kollokviene 
går nå på dette i sin helhet, så det arbeidet er i gang. De som kommer på kollokviene vil få 
trening i dette.  













Syllabus/reading list for MOL310: Arthur Lesk: Introduction to Protein Science. Pages from Chapter 1, 2, 3, 5, 6, 7 and 8 as specified below 

Lecture/Activity, 
Date 

What does the lecture cover? Prepare using material from syllabus/reading list: Suggested supplementary material, not to be 
confused with the reading list and syllabus. Use it in 
addition if you like these sources.  

Lecture 0: 
Introduction to 

MOL310 
Tue 23.01.17 

The lecture will contain important practical information 
as well as tips for how to work effectively with MOL310. 
An overview of the available material will be provided, 
and an “easy on the eye, easy on the brain” introductory 
lecture on structural biology will be given. 

 

Make yourself acquainted with the material that is to be 
provided and how the course is organized. Make room in 
your calendar for the mandatory written assignment 
already now.  

Don’t miss out on the study groups. 
Below I refer to two books being used or in recent use 
for MOL100 that also covers many of the concepts 
taught in a good way: Lehninger et al. 7th ed (ISBN-10: 1-
4641-2611-9) and Lodish et al. 8th edition (ISBN-10: 1-
4641-8339-2). You may like to review concepts here in a 
familiar and loved setting. 

Lecture 1: 
Thermodynamics and 

molecular bonding 
Thu 25.01.17 

To appreciate the way proteins and other biomolecules 
work, you need to know how covalent and non-covalent 
bonding works and how this applies to concepts taught 
in MOL310. This also goes for thermodynamics. The 
lecture will go through these fundamental concepts, 
even though this is covered by the background necessary 
for this course. 

The book (Arthur Lesk) assumes that the reader has this 
knowledge, but since it is such a fundamental part of the 
required background for MOL310, it will be rehearsed 
early in the course. Some useful material can be found in 
Lesk on pages 19, 54-59, and on 356-361. This material 
will be revisited, so you might as well read it now. 

Most of these concepts are taught in MOL100, KJEM110 
and KJEM130, and should be at least vaguely familiar 
beforehand. Good overviews can be found in Lehninger 
7th ed., chapters 1.2, 1.3, and Box 1.1 and Box 1.3. Use 
this textbook or material from any of the above 
mentioned courses to rehearse, together with lecture 
material to rehearse these concepts. If you do not like or 
do not have Lehninger handy, Lodish 8th ed will serve 
much of the same purpose. 

Lecture 2: 

Amino Acids, 
Structural Hierarchy 

Tue 30.01.17 

The lecture covers the chemical and biochemical 
properties of the amino acid, the central dogma and the 
relationship between nucleic acids and amino acids. It 
also covers the structural hierarchy of proteins, from 
primary structure to quaternary structure, as well as 
some commonly used methodology to explore these 
concepts.  

Arthur Lesk: Introduction to Protein Science. 
Chapter 1, pages 1-35 
Chapter 2, pages 47-59 
(48 pages, but you should be familiar with some of it 
from earlier courses, so it is not that much) 

Some of this is also covered by MOL100. Again, 
Lehninger 7th ed. or Lodish 8th ed., is a good supplement. 
Note that MOL310 will require a deeper understanding 
than for MOL100, including theoretical knowledge or 
relevant methodology. 

Lecture 3: 

Globular, Membrane, 
and Fibrous Proteins 

Tue 06.02.17 

The lecture builds on the concepts covered in Lecture 2, 
and explores protein folding patterns. It aims at giving an 
overview of how proteins can be classified by structure 
and by function. 

Arthur Lesk: Introduction to Protein Science. 
Chapter 2, pages 59-80 (22 pages) 
 

Some of this is also included in MOL100, so Lehninger 7th 
ed., or Lodish 8th edition is a good supplement or a place 
to start. 

Lecture 4: 

Biorecognition and 
Proteins with 

Partners 
Thu 08.02.18 

This lecture covers protein interactions, including 
functional aspects of complex formation. Core concepts 
include complementarity and triggers of structural 
change. 
 

Arthur Lesk: Introduction to Protein Science. 
Chapter 6, pages 252-256, 260-278, 280-287 (32 pages) 
 
 

Biorecognition and complementarity are fundamental 
principles in molecular biology. Any textbook that 
discuss protein interactions will cover this, at least 
superficially. Also, you can refer to the last half of the 
introductory lecture, “Lecture 0”. 

Lecture 5: 

Enzyme Catalysis 
Tue 13.02.18 

Enzyme catalysis will be lectured with a particular focus 

on structure-function relationships.  
 

Chapter 5 pages 197-228 (32 pages) Again: Lehninger 7th ed., or Lodish 8th edition is a good 
supplement or a place to start. 



Lecture 6: 

Structural 
Determination I 

Tue 20.02.18 

As an advanced course, MOL310 teaches not only 
structural biology, but also the experimental science of 
structural biology. Therefore, crystallography and 
solution-state NMR will be taught superficially. 
 

Arthur Lesk: Introduction to Protein Science. 
Chapter 3, pages 92-118 (27 pages) 
 

Ringe and Petsko covers liquid-state NMR and X-ray 
crystallography superficially, as do Lehninger 7th ed.  

Lecture 7: 

Structural 
Determination II 

Tue 27.02.18 

A continuation of Lecture 6. Cryo-EM and homology 
modelling will be taught. Then we will focus on how X-
ray crystallography, NMR, homology modelling and Cryo-
EM can complement each other to answer the most 
challenging questions in structural biology. Secondary 
structure prediction, Rosetta and threading will be 
focused on as examples of predictive techniques. 

Arthur Lesk: Introduction to Protein Science. 
Chapter 3, pages 119-153 (35 pages) 
 

Ringe and Petsko covers liquid-state NMR and X-ray 
crystallography superficially, as do Lehninger 7th ed. 

Lecture 8: 

Protein Regulation I 
Tue 06.03.18 

Protein function is regulated in many different 
ways. This lecture and the next will focus on how 
the cell achieves regulation, and on the structural 
basis of this. 
 

Compendium based on Ringe and Petsko: 3.0-3.10 
Arthur Lesk: Introduction to Protein Science. 
Chapter 1, pages 81-84 (4 pages) 
 

Protein regulation is covered sparsely by Arthur Lesk: 
Introduction to Protein Science. You will find some In 
Chapter 2, pages 81-85, and some in Chapter 5, and 
scattered throughout the book. Ringe and Petsko covers 
this important topic in a much more targeted manner, 
though. 

Lecture 9: 

Protein Regulation II 
Tue 13.03.18 

 

A continuation of the topic on Lecture 8  
 

Compendium based on Ringe and Petsko: 3.11-3.20 See above. 

Trial Exam 

Assignment workshop 
Tue 20.03.18 

We will have a non-mandatory trial exam. It will be 
anonymous and will not count in any way towards your 
grade. We will also have a workshop where we get you 
going on your written assignment. This assignment is 
mandatory. 

The trial exam will test you in the concepts so far, so the 
best way to prepare is having attended lectures and 
solved problems at the Study Groups. 

 

Tue 27.03.18 Work on your assignment!   



Easter I 
Tue 27.03.18 

Celebrate the bunny of fertility!   

Easter II 
Tue 03.04.18 

Celebrate the bunny of fertility!   

Assignment workshop 
Tue 10.04.18 

Work on your assignment!   

Submit your assignment! Deadline Thu 12.04.18 14:00 

Lecture 10: 

Evolution of protein 
structure and 

function I 
Tue 17.04.18 

Protein structure and function makes more sense 
in the context of evolution. Actually, protein 
structure and function only makes sense in the 
context of evolution.  

Arthur Lesk: Introduction to Protein Science. 
Chapter 7, pages 291-317 (27 pages) 
 

 

Lecture 12: Folding, 
Flexibility and 

Misfolding; Related 
Diseases 

Tue 24.04.18 

Proteins are not static entities, and to understand 
certain types of protein function and dysfunction 
this lecture will focus on folding, flexibility and 
misfolding.  
 

Arthur Lesk: Introduction to Protein Science. 
Chapter 1, pages 7-9 (3 pages) 
Chapter 6, pages 257-259 (3 pages) 
Chapter 8, pages 356-376 (20 pages) 
 

 

Lecture 13: 

Questions and 
Answers 

Tue 08.05.18 

This lecture will be focused on repetition and on solving 
problems that you would like to have solved. It is 
important that you send me questions at least two days 
before, so that I have a chance to prepare meaningful 
material. This will be the last lecture before the exam, so 
use it well. 

You ask, I answer.  
 
Prepare by providing me with specific questions well 
before the lecture is given. 

 

EXAM! I ask, you answer. This will take place on 29.05.18 09:00 to 13:00.  
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