Knockdown of floral symmetry in Fedia graciliflora
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 FgCYC2A knockdowns have shorter, wider dorsal petals that are more splayed

Fedia has evolved within the Valerianella, a group with white, pseudo-radially symmetric flowers with three

. . _ , , * FgCYC2B knockdowns have dorsal petals that are even more splayed and longer than those of FgCYC2A
functional stamen, providing a model for studying the evolution of strong bilateral symmetry.

CYC knockdowns compared to wildtype * Most flowers of FgCYC3A knockdowns were only 4-5 mm long, much smaller than the typical 8-10 mm of

wildtype plants. Petals were thin and often transparent. The ventral petal was often shortened or not

In order to examine the function of CYC-like genes in

. L , , properly developed. Dorsal petals did not appear to splay away from each other.
F. graciliflora, we used Virus-induced gene silencing (VIGS), a Valeriana
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We have down-regulated each of the four CYC paralogs from at least ten plants. From each plant, between five * FgCYC3B knockdowns were the most variable. Many flowers often had dorsal and lateral petals of similar

technique that utilizes the RNAI pathway to downregulate i and 25 flowers have been photographed with a stereomicroscope in triplicate. A subset of four flowers are shown

length, and with longer ventral petals making them resemble “elephant faces.”

protein coding genes in non model plants. Around the L centranthus

In the figure below. Lines on ruler represent 1 mm. Wildtype flower is shown in upper left. Floral morphology in
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Schematic of TRV1 and 2 constructs: LB, left border; RB, right border; RdRp, RNA-dependant RNA polymerase; MP, movement protein; 16 K, 16 Kd
protein; Rz, self-cleaving ribozyme; NOSt, NOS terminator; CP, coat protein; MCS, multiple cloning site. (From, Gould and Kramer 2007)

Tobacco rattle virus (TRV) expression vectors are used to carry inserts, in this case fragments of FgCYC2A,
FgCYC2B, FgCYC3A, or FgCYC3B, which are ligated to the vector in the MCS. The TRV constructs are then

Introduced to Agrobacterium, and cultured before inoculated into the leaves of the plants.

The down-regulated plants will be assayed using geometric morphometrics combined with tools of multivariate

statistical shape analysis to quantify shape changes. Ten landmarks will be collected from the intersection
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between the primary and secondary veins with the petal margin or at the junction of the petal bases. Previous

Fgcyc3B

work in our lab has demonstrated the utility of this protocol to measure changes of shape (Berger et al. 2017).




