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The genus Populus contains many economically important species and hybrids. A fundamental
problem confronting poplar breeders is the lack of knowledge of genetic constitution, relationships
and identification of clones/cultivars. Conventional clonal identification system, based on
combinations of morphological and phenological traits, represents a difficult, ambiguous, time
consuming and subjective method. Recent progress in molecular biology has generated new
analytical tools that are well suited for taxonomic and genetic investigations. A strategy to develop
DNA markers is to design PCR primers targeting specific gene regions showing DNA variation.
Because of less selection pressure, intron DNA sequences are potentially most polymorph than
coding sequences and, therefore, it may be possible to exploit the information’s of genomic-sequence
designing PCR primers flanking intron regions with high specificity.

Polymorphism among introns within plant species for several genes have been detected, catalase
genes in rice are an example In this study, we report the intron-exon structure of two poplar catalase
genes and the potential of polymorph sequences of catalase introns as markers.

Using PCR approaches, two catalase genes (Cat1 and Cat2) were identified and characterized in P.
deltoides. Both genes contain seven introns in conserved positions. PCR-RFLP (restriction fragment
length polymorphism) and SSCP (single-strand conformational polymorphism) markers were
developed for Cat1 and Cat2 by designing specific primers flanking introns to investigate 12 species
and 24 clones of 3 species. The evolutionary relationships among Populus species were investigated
by sequencing of a Cat2 gene fragment.

Four gene regions (two of Cat1 and two of Cat2), among the analysed species and clones, revealed to
be polymorph. SSCP markers show a greater ability than PCR-RFLP for detecting DNA
polymorphism in intraspecific variants of the poplar Cat1 and Cat2 genes. The results indicate that
catalase introns may be an excellent source of hypervariable markers in poplar.


