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Genotyping

 - A very brief overview -
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The first steps – Biomarkers

https://academic.oup.com/genetics/article/54/2/577/5988209

https://academic.oup.com/genetics/article/54/2/577/5988209
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From few to many markers – Molecular markers (DNA markers)

• arise from different classes of DNA mutations such as substitution mutations 
(point mutations), rearrangements (insertions or deletions) or errors in 
replication of tandemly repeated DNA 

• are usually located in non-coding regions of DNA

• are virtually unlimited in number and are not affected by environmental 
factors and/or the developmental stage of the plant/animal/human

• RFLP, AFLP, RAPD, SSR (microsatellites), SNP, CNV, InDel …
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From few to many markers – Molecular markers (DNA markers)
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Genotyping Systems

Marker gel SNP array Genome sequencer
(a few markers) (100s -1,000,000s ) (1,000,000s +)

→(GBS) →
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SNP array genotyping

Genotype calling
3 genotypes: AA, AG, GG
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Reduced representation sequencing – Genotyping-by-Sequencing (GBS)

Elshire et al. 2011
sequencing

https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0019379


The Next Generation Sequencing Revolution

Hmmm...now the data is there….so what now?

Assembly!



The Next Generation Sequencing Revolution

Millions of polymorphisms in the genome sequences…

https://link.springer.com/chapter/10.1007/10_2017_46

https://link.springer.com/chapter/10.1007/10_2017_46
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The diploid genotype matrix – “additive” effect modeling
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Big data: astronomical or genomical?

Stephens et al. 2015. Big data: astronomical or genomical?. PLoS biology, 13(7), p.e1002195.

- new technologies e.g. Nanopore 
long-reads sequencing

- single-cell sequencing
- tons of sequencing/genotyping 

projects (plants, animals, humans)
- metagenomics
- “four-headed beast”: 

- i) data acquisition: 1 ZB/year (1021)
- ii) data storage: 2-40 EB/year (1018)
- iii) data distribution: few massive, 

many small data exchanges
- iv) data analysis: highly 

heterogeneous and intensive
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$1 genome?

- Pennisi, E. “$100 genome? New DNA sequencers could be a ‘game changer’ for biology, medicine.” Washington, DC: Science; 
2022. doi: 10.1126/science.add5060

- Pollie, Robert. "Genomic sequencing costs set to head down again." Engineering 23 (2023): 3-6.

- emerging/new technologies
- new companies
- streamlined (more efficient) processes 

(e.g. innovative chemistry)
- $100 genome: not yet there, but 

promised by several companies
- $1 genome? we are headed towards 

that!

on the brink of the next revolution in 
sequencing?


