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Keygene

• Founded about 20 years ago by plant breeding companies
• Currently 120 employees
• What we do: develop and provide, technologies, to help 

plant breeders
– Molecular markers (AFLP, SNP’s, …)
– Whole genome sequencing, 
– Whole genome profiling
– lead discovery, 
– genetic analysis, 
– phenotyping (image analysis), 
– software development,
– Targeted mutagenesis
– …



Why modelling

• To get an insight in the processes relevant during the 
development of tomato plant and truss.

• This will lead to way to design experiments.

• In turn � better insights � explore scenario’s �better 
models � better insights � better models etc.

• � Identify breedable / interesting genes.

• Also: optimize control of environment (light: (type, amount, 
..), water uptake, but also pruning, etc.).



Tomato development

• Plant has sympodial growth habit
– 12 leaves
– Stem terminates in inflorescence
– Three leaves
– Stem terminates in inflorescence
– Etc.

– Several aspects genetically determined

• Tomato truss 
– Growth strategy:?
– very varied in shape



Tomato trusses



Tomato trusses



Tomato trusses



Tomato trusses



Tomato trusses



Tomato trusses



Tomato trusses



Tomato trusses



Tomato trusses



Tomato trusses



Tomato trusses



Tomato trusses



Genes involved in flowering and truss shapes

• Involved genes:
◦ SFT - florigen, makes it flowering
◦ S-mutants heavily branched trusses
◦ FA-mutants flower � leaves
◦ J-mutants no pedicel, latered truss
◦ SP-mutants growth terminats early
◦ AN-mutants cauliflower like truss
◦ F-mutants branching trusses
◦ UF-mutants small number flowers
◦ …

– If and how interacting: ???



Gene expression data

• Very limited
• Data such as:



Goal – of model

• Gaining insight in the developments during and leading up 
to flowering, by combining the genetic data with gene 
expression data en morphological observation.

• At the moment is a lot of trial and error.

• Models are very much “work in progress”.



Modeling – tomato plant

• Focus on switch to flowering



Modeling – tomato plant

• GroIMP code



Modeling – tomato plant

• Wild type



Modeling – tomato plant

• SP mutant



Modeling – tomato plant

• SFT overexpression



Modeling – tomato plant

• SFT mutant



Modeling – tomato plant

• FA mutant



Modeling – tomato plant

• Deviating inflorescence



Modeling – tomato truss

• Tomato truss
– Meristem (SAM)

◦ � flower
◦ � primordium

� � flower
� � meristem

– � flower
– � meristem
– (� leaf, � “new plant”)

• Primordia formed at specific intervals
• Shift to flower at specific level of SFT



Tomato truss model – biological assumptions

• Two factors modeled:

– (Speed of) Formation of primordia based on auxin level. 
Auxin is “produced” in SAM at constant rate and reset 
after primordium formation

– Switch to flowering based on level SFT, which is imported 
actively into the meristem by S, which has a short peak of 
expression. Above a threshold � SAM � Flower



Tomato truss model – biological assumptions

• Level of factors:



Tomato truss model – code



Tomato truss model – diversity

• Regular truss:



Tomato truss model – diversity

• Split truss:



Tomato truss model – diversity

• One flower truss (UF like):



Tomato truss model – diversity

• Miscellaneous



Current state

• At this moment something to go on.
• Meristem is one module, needs to be extended to 3 (to 

represent different zones), or at cellular level??. 
• More genes need to be incorporated.
• Extend to reversion to vegetative growth.
• The sympodial growth of truss: is it true? Is abandoned.
• …
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