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A. Metagenomics basics (25%) 
 
 
 

1. Explain what it means to do metagenomics? 
 
 
 
 
 
 
 
 

2. What is the main difference between 16S and shotgun metagenomics? 
 
 
 
 
 
 
 
 

3. Draw the rarefaction curves of two different samples in the plot below. Sample 1 (S1) 
has lower richness compared to sample 2 (S2). 

 
 
 
 

 
 
 
 

 
 
 

3.2 Below you see a rarefaction curve based on the sequencing data of 2 human gut microbiome 
samples - sample 1 (S1) and sample 2 (S2).





3.2.1 What are the x- and y-axes labels? Indicate on plot. (2 point) 


3.2.2 Where on the plot can you see the richness of each sample? Indicate on plot for both 
samples. (2 points)


3.2.3 In your research you would like to compare S1 and S2. Which method would you choose to 
normalise the samples for comparison? Explain your reasoning. (3 points)
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4. Explain in your own words what alpha and beta diversity means.  
 
 

 
 
 
 
 
 
 

5. How would you design an intervention study where you want to study the effect of 
coffee consumption on the human microbiome? 
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B. Laboratory questions (35%) 
 

 
 

6. State four important considerations to make when collecting and handling 
metagenomics samples: 

 
 
 
 
 
 
 
 
7. Homogenisation of the sample is important. Briefly explain why: 

 
 
 
 
 
 
 
 
 

8. What is an adapter and what elements does it consists of? 
 
 
 
 
 
 
 
 
 

9. When you evaluate your final libraries on the bioanalyser electrograms which 
parameters will you look at? Please indicate and explain based on electrogram A 
below (next page): 
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A 

 
 

B 

 
 
 
 

10. Which of the two above (A or B) would you send for sequencing and why? 
 
 
 

 
 
 
 

11. What is the approximate length of the library above? Is that the insert size? 
 

 
 

 
 
 

 
12. Explain why we make double beads purification? 
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C. NGS analysis basics and quantitative 
metagenomics (40%) 
 
 

13. Explain what the 4 lines are in the read below: 
 
 
 

@ILLUMINA-C90280_0030_FC:5:1:2675:1090#NNNNNN/1 
ATTCCCGGCCTTTTTCCAGGCCTGCCTGCTCGAGC 
+ 
BAAAGECEE<EEDFEDF3DBDBB=A+==>9>>88? 

 
 
 
 
 

14. What is the purpose of de novo assembly of Illumina data when doing metagenomics? 
 
 
 
 
 
 
 
 

15. How do you create a non-redundant gene catalogue from raw sequencing reads? You 
can draw the workflow 

 
 
 
 
 
 
 
 

16. What is the problems with using databases (e.g. aligning to them with blast) in 
determining which species are present in your metagenomics samples? 
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17. How does metagenomics binning work? Base your explanation on canopy clustering. 
 
 
 
 
 
 
 
 
 
 

18. What is the difference between rarefying and normalizing sample counts? Which one 
is the best to use? 

 
 
 
 
 
 
 
 
 

19. Explain why we use compositional analysis and what makes it better compared to 
rarefying, and what makes it better compared to normalization 
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Notes: 
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