
PNS0191 Practical skills in sequence analysis, 2.0 
Credits 

Syllabus approved 
2019-11-27 

Subjects 
Biology 

Grading scale 
Pass / Failed The requirements for attaining different grades are described in the course 
assessment criteria which are contained in a supplement to the course syllabus. Current 
information on assessment criteria shall be made available at the start of the course. 

Language 
English 

Prior knowledge 
The course is primarily intended for PhD students within the SLU Organism Biology 
graduate school but will be open for other PhD students and researchers if there is space. 

Objectives 
Today basic knowledge of sequence analysis methods such as sequence homology 
searches and phylogenetic analysis is an essential skill set to complement wet lab 
experimental work within the life sciences. Fairly simple analyses of biological sequences 
can reveal a lot about gene function and lead to the formulation of new and unexpected 
hypotheses for experimental verification. This course will demonstrate to the students 
how basic methods in sequence analysis can improve their understanding of one or more 
target genes or proteins that are relevant to their PhD projects. 
 
The course is aimed at PhD students whose main research focus is not bioinformatics but 
whose PhD projects involve biological sequences (e.g. biochemistry, genetics, molecular 
biology, cell biology, structural biology, microbiology). The course strives to improve the 
bioinformatic literacy of students, which will enable them to get to know their favorite 
gene(s) or protein(s) better, provide them with the necessary skills to evaluate these types 
of analyses in the published scientific literature as well as allow the students to generate 
novel hypotheses for future wet lab experiments. 
 
Upon completion of the course, students will be able to: 
- Navigate the main NCBI sequence databases as well as selected conserved domain 
databases. 



- Accurately define the concept of sequence homology. 
- Execute and evaluate customized BLAST sequence similarity searches. 
- Analyze non-annotated genomic sequences with regards to gene content. 
- Perform, evaluate and visualize multiple sequence alignments. 
- Perform, evaluate and visualize phylogenetic analyses. 
- Identify conserved motives in non-coding DNA sequences and visualize these as 
sequence logos. 
- Describe and discuss sequence analysis methods and results in sufficient detail for 
inclusion in scientific publications. 
- Apply basic sequence analysis for generation of novel hypotheses. 
 

Content 
The course will cover the fundamentals of sequence analysis including sequence 
databases, sequence homology searches, multiple sequence alignments, sequence motif 
searching and phylogenetic analysis. The course will also cover how to describe and 
visualize results of sequence analysis in an informative manner. Note that this course will 
not cover any programming, genome assembly or analysis of genome-scale datasets (e.g. 
transcriptomics, proteomics). 
 
The course will consist of five scheduled afternoon group sessions with time for 
independent study in between. Course participants will view prerecorded lectures and 
perform their own analyses between sessions and then discuss their progress with the 
course leader and other course participants at each session. During the final session the 
course participants will summarize their work. 
 
Course participants will select at least one gene or protein (but no more than two) that is 
relevant to their own PhD project, which will then be the subject of the individual 
student’s course work. Any students unsure about which gene or protein to select for the 
course can consult the course leader prior to the start of the course. 
 
The course will mainly rely on web-based tools although the section of visualization of 
bioinformatic data will involve some stand-alone software. The course will cover short-
term license fees for Adobe Illustrator for those course participants that do not already 
possess this program. 

Additional information 
The course will be conducted remotely via Zoom. The course is organized by Tomas 
Linder (Department of Molecular Sciences, NJ faculty) on behalf of the SLU Organism 
Biology graduate school. The course can accommodate a maximum of 12 students. 

Responsible department 
Department of Plant Biology 
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