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Figure 1. Schematic representation of the RNAI construct used for chi knockdown. chi-RNAI construct
containing a 530 kb sense and antisense of chi’s mRNA and 741 kb of pdk gene as a spacer intron between sense
and antisense of chi gene. This construct was cloned in pBI121 plasmid including kanamycin resistant gene,
NOS terminator and CaMV 35S promoter.
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Table 1. Sequence of specific primers for silencing vector containing chi gene for PCR
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Table 2. chi and efl A primer sequences used in petunia gRT-PCR
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Figure 2. PCR analysis for conformation of construct introduction to petunia genome. A) Synthesized 607 bp fragment
with promoter and sense strand of chi primers; B) Synthesized 568 bp fragment with terminator and antisense of chi
primers; A and B) lane 1: 1kbp size marker; lane 2-20: Transgenic plants; C) vir gene with 2 kb length; lane 1: 1kbp size
marker; lane 2: Pure pBI121 plasmid (non-recombinant); lane 3-7: Petunia transgenic lines containing chi-RNAi construct;
lane 8: Control plant; D) Presence of construct in recombinant pBI121 and its absence in non-recombinant plasmid;
presence of kan gene in transgenic plants and its absence in control plant; lane 1: 1kbp size marker; lane 2: Recombinant
plasmid replicated with antisense primers (568 bp); lane 3: recombinant plasmid replicated with sense primers (607 bp);
lane 4: Non-recombinant plasmid; lane 5-9: Transgenic plants containing kan gene; lane 10: Control plant
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Figure 3. Phenotypic changes in petunia transgenic lines. A) Control; B) B1 phenotype: violet; C) B2 phenotype: light
blue; D) B3 phenotype: blue with white edges; E) B4 phenotype: chimeric blue; F) B5 phenotype: blue with violet edges
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Abstract

From horticulture viewpoint, flower color is one of the key targets for plant breeders. New varieties
have been bred with altered flower color using genetic engineering approaches. One of the most effective
applications is the reduction of flower pigments by suppression of involved enzymes in their
biosynthesis pathways. RNA interference (RNAI) has provided an effective tool for the knock down of
genes involved in the production of flower pigments. In this study, a chi-RNAi construct was designed
for chalcone isomerase (chi) gene to transform Petunia plants. Transgenic lines in one phenotype showed
5.6 fold reduction in chi expression in comparison to the control. Chalcone and naringenin were also
extracted and quantified. A 24% reduction in naringenin content was obvious in all transgenic lines.
Generally, the results of this research showed that RNAI technology can be used as an efficient method
for silencing the flower pigments in petunia. In addition, the chalcone isomerase gene was identified as
one of the effective genes in anthocyanin biosynthesis pathway in Petunia plants which is involved in
the production of color in these plants; hence, chi gene silencing resulted in clear phenotypic alterations
in this plant.
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