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Introduction

Zygomorphy is one of the major evolutionary trend which can enhance the pollination efficiency. Zygomorphic  flower has independently evolved  several times from actinomorphic 

flower in many angiosperm lineages. However, in African violet (Saintpaulia ionantha), a naturally occurred peloria, has flowers reverted  from zygomorphy to actinomorphy during 

cultivation (Fig. 1). As the cultivation history of peloria is recent, this reversion might be driven by only few candidate genes’ effect. According to flower symmetry model of Antirrhinum 

majus, four genes are perhaps involved in this floral reversion (Fig. 2).We thus examined whether these genes are invloved in the actinomorphic reversion of African violet flowers. To 

achieve the goal, we conducted  morphology observation, candidate genes isolation, and gene expression analysis.  
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Fig.2. Genes in control  of floral symmetry in Antirrhinum majus. (A)Wild type flower 

is zygomorphic. D = dorsal, L = lateral, V = ventral (B) cyc ; dich double mutant flower 

become actinomorphic. (C) Gene interactions in creating floral symmetry: The expression 

of CYC and DICH in dorsal region activate RAD, which inhibit DIV in post-transcription 

level in dorsal and lateral petals. Adopted from Corley et al. (2005).

Fig.1.  Flowers morphology of  S. ionantha.(A-C) Wild type.(D-F) Peloric type. (A, D) The front view of  the flowers. (B, E) Flower diagram. (C, F) The dissected flower parts. 

D-P = dorsal petal, L-P = lateral petal, V-P = ventral petal, D-St = dorsal stamen, L-St = lateral stamen, V-St = ventral stamen, Pi = pistil. It is clear that wild type flowers (A-C) 

have dorsal petals smaller than other petals and aborted stamen at dorsal part. Peloric type (D-F) Peloria has all petals almost equal in size. However, it has five stamens: one 

abortion dorsal stamen, two small lateral stamens, and two big ventral stamens.
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Fig. 3. Phylogenetic tree of  CYC and DIV homologues.  The 

result implied our isolated Saintpaulia copies are perhaps 

Antirrhinum homologues. Phylogenetic analyses were conducted in 

MEGA4.  The evolutionary history was inferred using the 

Neighbor-Joining method. Numbers were shown next to the 

branches are bootstrap support above (>50%) from 1000 replicates.

(A) CYC gene orthologues. The arrowhead indicated SiCYC1A and  

SiCYC1B. (B) DIV gene orthologues. The arrowhead indicated 

SiDIV and  SiDVL.

Fig. 4. RT-PCR analysis of  SiCYC1A, SiCYC1B, SiDIV, 

SiDVL, SiRAD1, and SiRAD2 in petals of S. ionantha. 

WT40 = wild type mature flower 40 mm in diam, PL40 = 

peloric type  mature flower 40 mm in diam, WT04 = wild 

type flower bud 4 mm in diam, PL04= peloric type flower 

bud 4 mm in diam. SiCYC1A,  SiCYC1B, and SiRAD2 were 

detected in WT04 and PL04.  However,  SiDIV was prolong 

expressed in mature flower, especially in PL40. SiRAD1 was 

delay expressed  stronger  in WT40 rather than PL40. 

�The conversion from zygomorphy to actinomorphy might be due to the ventralized effect. In  peloric type, the expression of  SiRAD1 is in all 

five petals but decrease when flower opening.  In comparison, SiDIV persist expressed in both wild type and peloria. But SiDIV decrease in wild 

type flower when flower opening. Therefore, prolonging of SiDIV expression in  all petals may  create peloria (ventralization). The expression 

of SiCYC1A and SiCYC1B persist in peloric type flowers may help to explain that this peloria has remained zygomorphic traits: the dorsal 

stamen are smaller than ventral one (Fig. 6).      

�SiRAD1 and SiRAD2 expression were heterochrony. SiRAD1 shows strongly expression in mature stage flower, however, SiRAD2 was 

strongly detected  in young flower bud only. 

Fig. 5. RT-PCR analysis of SiCYC1A, SiDIV, SiRAD1, and 

SiRAD2 in stamens of S. ionantha. WT30= wild type 

flower 30 mm in diam, PL30= peloric type flower 30 mm in 

diam. In ventral stamens of  WT30, SiCYC1A, SiDIV, and 

SiRAD2 were detected. SiRAD2 were also detected in lateral 

and ventral stamens of PL30.There is no signal detected in 

dorsal stamens of PL30. 

Fig. 6. The hypothesis of  actinomorphic 

reversion in S. ionantha peloria.
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