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Genotyping

- A very brief overview -
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The first steps — Biomarkers

A MOLECULAR APPROACH TO THE STUDY OF GENIC
HETEROZYGOSITY IN NATURAL POPULATIONS.
I. THE NUMBER OF ALLELES AT DIFFERENT
LOCI IN DROSOPHILA PSEUDOOBSCURA*

J. L. HUBBY axo R, C. LEWONTIN
Departrent of Zoology, University of Chicago, Chicago, Illinois
Received March 30, 1966
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D. pseudoobscura (F)

https://academic.oup.com/genetics/article/54/2/577/5988209
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(E519), whil itions 2 through 6 ) A dcoas P
’dﬂmlwu from five individuals of a second strain. Positions 2, 3, and 6 contsin

Eaterase-51-1%_ and position 4 contains Esterase-5%, Esternse-54-17,
uﬂnnhdunﬂuhm:hn.hm? 8, and 9 contain Esterase-57-17 and positions
10 and 11 contain Esterase-5'* and Esterase-5'37, A ute of activity midway betwoen the latter
two is barely discornible. In all the figures the direction of migration of the protein is dewn

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

From few to many markers — Molecular markers (DNA markers) M

* 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

e are usually located in non-coding regions of DNA

e 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 ...

.



From few to many markers — Molecular markers (DNA markers)

Euphytica (2005) 142: 169-196
DOI: 10.1007/s10681-005-1681-5 © Springer 2005

An introduction to markers, quantitative trait loci (QTL) mapping and
marker-assisted selection for crop improvement: The basic concepts
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Genotyping Systems

Marker gel SNP array —(GBS) —» Genome sequencer

(a few markers) (100s -1,000,000s ) (1,000,000s +)
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Physalia

Courses

SNP array genotyping

— Figure 1: Infinium Assay Protocol \

‘ A [ 1> ||| GENOMIC DNA (200 ng) \

3 “ Genotype calling
: 7 $ g 3 genotypes: AA, AG, GG
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Reduced representation sequencing — Genotyping-by-Sequencing (GBS) @ uuuuuuu

4. Pool DNAs & Clean up

6. Clean up PCR

1. Plate DNA &
adapter pair

)

PCR

Primers
1&2
é
5. Perform I —
PCR
7. Evaluate
2. Digest DNA with ApeKI A
] fragment sizes
3. Ligate adapters
doi: https://doi.org/10.1371/journal.pone.0019379.g002 ¢

sequencing

Elshire et al. 2011

_
3 32 oA TR D , el 3 235

’v L}
b


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

The Next Generation Sequencing Revolution
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Millions of polymorphisms in the genome sequences...
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https://link.springer.com/chapter/10.1007/10_2017_46

The diploid genotype matrix — “additive” effect modeling

Additive Allele Effect Model

Individuals
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Big data: astronomical or genomical?

Growth of DNA Sequencing
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Stephens et al. 2015. Big data: astronomical or genomical?. PLoS biology, 13(7), p.e1002195.
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new technologies e.g. Nanopore
long-reads sequencing

single-cell sequencing

tons of sequencing/genotyping
projects (plants, animals, humans)
metagenomics

“four-neaded beast”:
- i) data acquisition: 1 ZB/year (10%")
- i) data storage: 2-40 EB/year (108)
- iii) data distribution: few massive,
many small data exchanges

- iv) data analysis: highly
heterogeneous and intensive
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$1 genome?

- emerging/new technologies

- new companies

- streamlined (more efficient) processes
10000000 o (e.g. innovative chemistry)

st - $100 genome: not yet there, but
promised by several companies

- $1 genome? we are headed towards

100000000

100000

Cost per human genome (USD)

A ) that!
NIH ) Jiseodeiiribl
genome.gov/sequencingcosts
&L JERCI on the brink of the next revolution in
sequencing?

- 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.
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