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(a) 

(b) 

(c) 

(d) 

Figure S1 
In situ hybridization of GhCYC9 and GhCYC7 in developing inflorescences of gerbera. (a) GhCYC9 
expression in the capitulum of 12 mm in diameter is below detection level and comparable to GhCYC9 sense 
control (b). (c) GhCYC7 is uniformly expressed in the undifferentiated inflorescence meristem as well as in 
young emerging flower primordia in a capitulum of 3-4 mm in diameter. (d) Negative control hybridized with a 
sense GhCYC7 probe. Scale bars 1 mm. 
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Figure S2  
Vegetative phenotypes of the Arabidopsis seedlings ectopically expressing 
TCP1 and the gerbera CYC2 clade genes (7 DAG). Wild type Columbia (a) and 
the transgenic Arabidopsis lines that ectopically express TCP1 (b), and the gerbera 
CYC2 clade genes GhCYC2 (c), GhCYC3 (d), GhCYC4 (e), GhCYC5 (f), GhCYC7 
(g), and GhCYC9 (h) photographed 7 days after germination (DAG). Scale bars 1 
cm.  
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Figure S3  
The transgenic Arabidopsis with strong floral phenotypes. Wild type Columbia 
(a), and the transgenic Arabidopsis lines ectopically expressing TCP1 (b), GhCYC4 
(c), and GhCYC7 (c) that show the strongest phenotypes. These plants were dwarf 
and their first flowers failed to open, petal and stamen development was severely 
disrupted and carpels were unable to produce normal siliques with viable seeds. 
Scale bars 1 mm.  
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35S::GFP-GhCYC5 

35S::GFP-GhCYC7 

35S::GFP-GhCYC2 

35S::GhCYC3-GFP 

35S::GhCYC4-GFP 

35S::GFP-GhCYC9 

Figure S4 
Nuclear localization of gerbera GhCYC2 clade proteins. GhCYC ORFs were fused with GFP reporter and 
the constructs were delivered by particle bombardment into onion epidermal cells. Arrows are indicating the 
location of the nuclei. 
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Figure  S5 
Verification  of  GhCYC:GR expression  in  independent  primary  transgenic  gerbera  lines  by RT-PCR. WT 
represents non-transgenic Terra Regina. 
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Figure  S6 
Phenotype  of  the transgenic  35S::GhCYC2:GR line . (a) Wild typeTerra 
Regina inflorescence. (b) Inflorescence of a transgenic 35S::GhCYC2:GR 
gerbera line. (c) Ray, trans and disc flowers of the wild type. (d) Ray, trans and 
disc flowers of the transgenic 35S::GhCYC2:GR gerbera line. Scale bars 1cm. 
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Table S1. Number of flowers, capitulum area (mm2) and density of flowers (n/mm2) in 
wild type and transgenic gerbera lines with activated GhCYC5 function. 
 
Line Number of 

flowers 
Capitulum 
area 

Density 

wild type 745 ± 93 265 ± 34 2.8 ± 0.3 
35S::GhCYC5:GR TR2 612 ± 70 147 ± 13 4.2 ± 0.4 
35S::GhCYC5:GR TR4 647 ± 95 149 ± 25 4.4 ± 0.7 
35S::GhCYC5:GR TR21 816 ± 152 215 ± 46 3.8 ± 0.4 
35S::GhCYC5:GR TR55 802 ± 78 218 ± 26 3.7 ± 0.5 
35S::GhCYC5:GR TR63 878 ± 145 234 ± 37 3.8 ± 0.4 

Number of flowers, capitulum area and density of the flowers were measured and calculated 
from five independent transgenic lines in comparison to DEX-treated wild type Regina using 
ten biological replicates.  
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Table S2. Length of the ventral ligules (mm) of different flower types in wild type and 
transgenic lines with activated GhCYC5 function. 

Line Ray flower Trans flower  Disc flower 
wild type  38.3 ± 2.7 17.7 ± 1.4 9.7 ± 1.0 
35S::GhCYC5:GR TR2 35.9 ± 2.9 19.1 ± 1.7 9.8 ± 0.4 
35S::GhCYC5:GR TR4 36.3 ± 1.6 20.6 ± 0.8 9.7 ± 0.6 
35S::GhCYC5:GR TR10 37.4 ± 1.6 17.9 ± 1.0 9.9 ± 0.9 
The lack of significant differences was tested using five biological replicates using pairwise 
comparison with Dunnett-test (p>0.05). 
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Table S3. Primer sequences used to amplify the gene specific probes for in situ hybridization 
analysis and primers used for qPCR expression analysis. 
____________________________________________________________________________  
Name  Sequence   Additional  information   
Forward and reverse primers for in situ hybridization  Probe length 
GhCYC3   GCAGTGTTTAGATCCCCAAGA  

TAATGGCCTTGAACGTACCAC �������������¶�8�7�5��  
GhCYC4  TCCAATCAAGCTGTTGGAGT 
  TTTCACCATCCCTACCAGGA �������������¶�8�7�5�� 
GhCYC5  AGGCTCGAATGCAATGATTT 
  CTCCAGTTAATTCCCCCAAA �������������¶�8�7�5��  
GhCYC7  AAAAGCAGGCTCGAATCCAT 
  CAAGCACTCAAAGGCATACAA �������������¶�8�7�5�� 
GhCYC9  GACCAGTCAAGGGCTGAAGC 
  AGAAAGCTGGGTCCTCTTATATCTT �����������&�'�6�����¶�8�7�5�� 
 
qPCR oligos     Primer efficiences 
GhCYC2 
GER43  GGAAAGAAAACGACACGAAAACAC  
GER44  ACAGGACAGCGACATTCATTAAG 90,8% 
GhCYC3 
GER69  AGGGATAGGAGGGTGAGATTGTC 
GER70  TCCGATCCTTCCTTCATGGTTTCC 96,8% 
GhCYC4 
GER71  GACCTCAAAGAAAGATGGGCATAG 
GER72  CTTAATCGCTGTCTTGGACTTGG 104,6% 
GhCYC5 
GER73  CGGCGATTAAGGAATTGGTTGAAG 
GER74  GCTCTTGCTCTTGCCTCTGC 102,3% 
GhCYC7 
GER67  CGGTTCGTCTTCGTCGCTTTCC 
GER68  CCTCGCCCTCGCCTCTGC  96,6% 
GhCYC9 
GER378  GAAGAAAGATGGGCGTAGCAAG 
GER379  TAGCGAAGAGCCAATCAAGGG 98,5% 
GhACTIN 
GER37  AGGAAATCACTGCTCTTGCG 
GER38  AACAAACTCAACCCTCCAAACC 97,6%  
________________________________________________________________________ 
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Supporting information Experimental procedures  

 

Subcellular localization of CYC2 clade proteins  

The full open reading frame (ORF) of CYC2 clade genes were amplified  and recombined (as 

described in Tähtiharju et al. 2012) into the pK7WGF2.0 vector (Karimi et al. 2002), resulting in an 

in-frame N-terminal fusion proteins of GFP gene and the respective GhCYC ORF under the control 

of the CaMV35S promoter. Similarly, the full ORFs of GhCYCs without the stop codon were 

recombined into the pK7FWG2.0 vector resulting in an in-frame C-terminal fusion of GhCYC with 

GFP (Karimi et al. 2002). The constructs were transformed into onion (Allium cepa) epidermal cells 

by particle bombardment using the Biolistic® PDS-1000/He Particle Delivery System (BioRad) 

essentially as described by Albert von Arnim (CSH Protocols 2007;doi:10.1101/pdb.prot4689) 

except that gold particles (1�Pm) were used instead of tungsten. Onion peels were mounted in water 

and GFP imaging was performed on an inverted epifluorescence microscope (Leitz Laborlux S, 

Ernst Leitz Wetzlar GmbH, Germany). 
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