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Introduction

´ Solanaceae / nightshade family

´ >3000 species
´ Tomato (Solanum lypersicum), potato (Solanum tuberosum)

´ Economically third most important
´ number one in terms of vegetable crops

´ Great adaptability to diverse climate conditions



Introduction - Potato
´ Angiosperms -> Eudicots -> Asterics -> 

Solanales -> Solanaceae -> Solanum -> 
Solanum tuberosum

´ Tetraploid with 48 Chromosomes

´ Native to america, 
´ domesticated 7000-10000 years ago

´ Genome size: 840 Mb

https://cipotato.org/crops/potato/how-
potato-grows/



Introduction - Potato

´ 1500 -> Europe via the Canary Islands

´ Non-inbred
´ heterozygous

´ What do we eat?



Introduction - Tomato

´ Angiosperms -> Eudicots -> Asterics -> 
Solanales -> Solanaceae -> Solanum -> 
Solanum lypersicum

´ Diploid with 24 Chromosomes

´ Native to South and Central America

´ Genome size 950 Mb

https://www.pinterest.de/pin/2154691633994
85079/



Introduction - Tomato

´ 1521 -> Europe, after the Spanish conquest in Mexico

´ Plant model

´ 67 million years ago -> Polyploidization in ancestor



Definitions

´ Pfam = database of protein families

´ Homology 

´ ortholog, paralog
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Definitions

´ Synteny = physical co-localization of genetic loci on the 
same chromosome within species

´ BAC - FISH



Similarities & Differences: Potato – Tomato

´Is the potato and tomato genome
sharing various genomic features?



Similarities & Differences: Potato – Tomato

Blue = S.lycopersicum
Red = S.tuberosum

Lall, R., Thomas, G., Singh, S., Singh, A., & Wadhwa, G. (2013). 
Comparative genome analysis of Solanum lycopersicum and Solanum 
tuberosum. Bioinformation, 9(18), 923.
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Similarities & Differences: Potato – Tomato

Is there a synteny in euchromatin regions of
tomato, potato and pepper?



Backround

´ Domestication -> narrowed genetic basis
´ Results: Loss of desirable traits

´ Changing climate conditions -> increase demand of new varieties

´ Introgressive hybridization

´ analysing colineartiy & synteny



Results - Cytogenetic macrosynteny
between tomato, potato and pepper

Peters, S. A., Bargsten, J. W., Szinay, D., van de Belt, J., Visser, R. G., Bai, Y., & de 
Jong, H. (2012). Structural homology in the Solanaceae: analysis of genomic regions in 
support of synteny studies in tomato, potato and pepper. The Plant Journal, 71(4), 602-
614.



Results -Comparative sequence alignment

Peters, S. A., Bargsten, J. W., Szinay, D., van de Belt, J., Visser, R. G., Bai, Y., & de 
Jong, H. (2012). Structural homology in the Solanaceae: analysis of genomic regions in 
support of synteny studies in tomato, potato and pepper. The Plant Journal, 71(4), 602-
614.



Summary
´ Is the potato and tomato genome sharing various genomic

features?
´ proteins belong to different families, domains and clans 
´ Intergenic regions are conserved

´ Is there a synteny in euchromatin regions of tomato, potato
and pepper?

´ Some structural rearrangements -> specific for tomato
´Small changes > large-scale changes



Thank you for your
attention!



Discussion – Questions?

´ Is it possible to create a hybrid between tomato and 
potato?



Hybrid – Pomato / 
Tomtato / Tomoffel  
´ grafted plant

´ Not occur in nature

´ Makes food prduction more
efficient

https://shop.mein-schoener-garten.de/tomtato-1-pflanze-
tomaten-undkartoffeln-an-einer-pflanze-tomoffel/products/4817



Literature

´ https://cipotato.org/crops/potato/how-potato-grows/, 03.12.19, 3pm

´ https://www.pinterest.de/pin/215469163399485079/, 03.12.19, 3pm

´ Wang, L., Xie, J., Hu, J., Lan, B., You, C., Li, F., ... & Wang, H. (2018). 
Comparative epigenomics reveals evolution of duplicated genes in potato 
and tomato. The Plant Journal, 93(3), 460-471., 03.12.19, 5pm

´ Peters, S. A., Bargsten, J. W., Szinay, D., van de Belt, J., Visser, R. G., Bai, Y., & 
de Jong, H. (2012). Structural homology in the Solanaceae: analysis of
genomic regions in support of synteny studies in tomato, potato and 
pepper. The Plant Journal, 71(4), 602-614. 03.12.19, 5pm

´ Lall, R., Thomas, G., Singh, S., Singh, A., & Wadhwa, G. (2013). Comparative
genome analysis of Solanum lycopersicum and Solanum 
tuberosum. Bioinformation, 9(18), 923. 03.12.19, 5pm

´ Gebhardt, C. (2016). The historical role of species from the Solanaceae plant 
family in genetic research. Theoretical and Applied Genetics, 129(12), 2281-
2294. 03.12.19, 5pm



Literature
´ biology.stackexchange.com/questions/4962/what-is-the-difference-

between-orthologs-paralogs-and-
homologs#:~:targetText=Both%20orthologs%20and%20paralogs%20
are,result%20from%20a%20gene%20duplication., 01.12.19  4pm

´ http://bioinformatics.psb.ugent.be/genomes/view/Solanum-
lycopersicum#:~:targetText=The%20common%20tomato%20Solanu
m%20lycopersicum,a%20model%20reference%20for%20Solanaceae
., 01.12.19  6pm

´ https://en.wikipedia.org/wiki/Potato, 
https://en.wikipedia.org/wiki/tomato, 01.12.19 9pm

´ https://en.wikipedia.org/wiki/Fluorescence_in_situ_hybridization, 
01.12.19 10pm

´ https://www.pinterest.de/pin/518969557035407087, 04.12.19, 11am
´ https://en.wikipedia.org/wiki/Pomato, 04.12.19, 9pm



Results - Topology of tomato and potato 2L 
segments



Results - Orthologs on tomato and potato 2L 
and linkage conservation


