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The use of a gene for production of anthocyanin pigment as a marker gene in

plant transformation and as a target gene for increased value in crop plants
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Abstract

Antibiotic resistant genes were generally used in plant gene transfer system to select
transgenic cells or tissues. There are public concerns about those genes in human health and
environments. In this research, a gene for production of anthocyanin pigment (papl) was
investigated for the use as selectable marker gene in transformation of rice. Transformation of
rice CV. Kitaake with pap] gene was conducted by Agrobacterium. The results showed that
transformed rice plants had no anthocyanin pigmentation phenotypes as wild-type plants.
Transformed plants showed PCR products of 400 bp, indicating the presence of papl gene in
their genome. Southern blot analysis confirmed that three transgenic plants were independent
lines containing a single copy of pap’ gene in their genome. Segregation analysis indicated the

phenotypic ratio of T, plants were 3:1, following Mendelian law for a single gene insertion site at



a locus. Gene expression levels were investigated by semi-quantitative RT-PCR and Real time
RT-PCR. Three rice lines expressed pap! gene and other structural genes involved in
anthocyanin biosynthesis pathway at similar levels compared to wild-type plants. Transgenic rice
plants had no accumulation of anthocyanin and also showed no increase in expression of
structural genes. These results were probably due to pap/ genc cloned from Arabidopsis, which
is dicot, may not be able to activate structural genes in rice, which is monocot, and subsequently
resulted in no anthocyanin biosynthesis in transgenic rice plants.

In this study, leaf explants of tobacco cv. burley were transformed with pap! gene by
Agrobacterium method. Transformed tobacco plants showed different phenotypes of anthocyanin
pigmentation including grcen, green-red and red color in their leaves. These transformed tobacco
plants were analyzed by PCR technique to investigate the integration of papl/ gene in plant
genome. The PCR positive results were confirmed by Southern blot analysis. It was found that
the green and green-red tobacco plants analyzed had a single copy of pap/ gene in their genome
but the red plants had 3 copies of pap/ gene in the genome. Analysis of gene expression by semi-
quantitative RT-PCR and Real time¢ RT-PCR showed that the red tobacco plants revealed the
highest levels of expression of pap! gene and also structural genes in anthocyanin pathway.
Expression results were consistent with anthocyanin contents in the red transgenic tobacco plants
appearing the most accumulation of anthocyanin level. Overall results from this research
suggested that the pap] gene, which controls anthocyanin production, can be used as a selectable

marker gene in transformation of tobacco but not rice.
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