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The shoot apical meristem (SAM) of an angiosperm plant maintains the stem cells in the central zone and forms
dedifferentiated lateral organs from the peripheral zone. The loss of the SAM and high diversification in lateral organ
formation is observed in the dicot genus Streptocarpus. Here, one cotyledon continues to grow to become the
macrocotyledon. In unifoliate species, the macrocotyledon is the sole foliar organ, while in rosulate species, additional
leaves are formed from an intercalary meristem at the juxtaposition between the stem and lamina.

This study aims to understand the molecular mechanisms underlying this diversified lateral organ initiation. We
employed next generation sequencing technologies to carry out genetic studies in the non-model plant Streptocarpus. The
rosulate S. rexii and the unifoliate S. grandis were used as study material. Whole genome sequence data were obtained for
S. rexii, and this information utilized to detect single nucleotide polymorphisms (SNPs) between rosulates and unifoliates,
ultimately to isolate the causative gene of their phenotype difference, rosulate and unifoliate.

With an improved DNA extraction method, 2.5 million base-pair (Mbp) long sequence reads were obtained, where
the longest read was 118,299 bp long. The reads were assembled with CANU, and the resulting assembly contained 1,243
scaffolds of an average length of N50 = 9.6 Mbp. In addition, this assembly retained 84 super-long scaffolds occupying
around 90% of the entire genome (LG90 = 84). Compared to our previous short-read based genome assembly (2M
scaffolds, N50 = 25 kilo bp), we obtained a greatly improved new genome assembly here. Previously acquired short-read
data were also integrated into the new genome assembly with PILON to reduce the error-rate.

Near isogenic lines between S. rexii and S. grandis were cultivated, and their phenotypes categorized as ‘unifoliate’ and
‘rosulate’. Genome skimming short-read data were obtained for each category and mapped onto the new genome
assembly. This resulted in the detection of 2.5 M SNPs between unifoliates and rosulates. Among these, 9 SNPs on 5
scaffolds showed strong statistic support for the differences between the two morphs (-logio (p) > 10). The genome regions
retaining these SNPs might contain the causative locus regulating the lateral organ initiation phenotypes in Streptocarpus.




