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A study of hybrid origin in the fern horticultural trade,
Pteris cretica L. ‘Mayi’ by using DNA sequencing and SSCP markers
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ABSTRACT: Pteris cretica L. is one of the most popular fern in many countries. However, revealing the origin of
hybrid cultivars is difficult due to hybridization and the hybrid speciation which happened through polyploidization
process. To gain insights into the origin of a famous cultivar, P. cretica ‘Mayi’, two samples obtained from ornamental
plant market in Thailand and Japan were examined with a single-strand conformation polymorphism (SSCP).
Comparison of DNA from nuclear gene (gapCp) and regions of chloroplast DNA (rbcL and trnV-trnM) to the Gen-
Bank database was performed. The results from SSCP analysis of gapCp gene showed no variation between samples.
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The assessed genotype of nuclear gene, 21/22/K1/M2/R3, indicated the combination of alleles from the triploid
agamosporous species, P. cretica var. albolineata (21/22/R3) and tetraploid sexual species, P. multifida (K1/M2).
Based on results of cpDNA, these hybrids are similar to P. multifida (haplotype I). This inferred that P. multifida was
the maternal genome donor in the allopolyploidization process of P. cretica ‘Mayi’. Moreover, these results indicated
that the coupling of SSCP and the DNA sequencing methods have greatly contributed to resolving the hybrid origin
in polyploid ferns, which will be useful tools to be applied in other fern species.

Keywords: fern, hybrid, polyploidy, DNA marker, single strand conformation polymorphism (SSCP)
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Table 1 Primers sequences for PCR amplification and sequencing in this study. a = Jaruwattanaphan et al.

(2013), b = Hasabe et al. (1994), and ¢ = Nishizawa and Watano (2000)

DNA Region Primer 5’-3’ Primer sequence Origin
gapCp cretica_long9F CGCTTAGAGAAAGGAGCTTCA a
cretica_long10R  CCCTTTCATAGGACCTTCAGC a
rbcL rbcL-aF ATGTCACCACAAACAGAGACTAAAGC b
rbcL-cF TGAAAACGTGAATTCCCAACCGTTTATGCG b
rbcL-cR GCAGCAGCTAGTTCCGGGCTCCA b
trnV(UAC)-trnM(CAU) trnV-M/F TGTAAACGAGTTGCTCTACC o]
trnV-M/R CTAACCACTGAGTTAAGTAG c
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Figure 1 A: schematic explanation for PCR-SSCP band patterns at gapCp gene of Pteris cretica ‘Mayi’, P.
cretica var. albolineata, and P. multifida. The interpreted genotype (allele combination) is shown under each
lane. B: Hypothesis of the origin of Pteris cretica ‘Mayi'. Arrow represents nuclear DNA contribution and dash

arrow represents cpDNA contribution.

Table 2 Interpretation of allelic constitutions of nuclear gene and chloroplast DNA haplotype in P. cretica

‘Mayi’ and putative parental species.

cpDNA
Taxa Spore* Locality haplotype gapCp sequence type
P. cretica ‘Mayi” 32 (N) Jap. | 21 22 R3 K1 M2
32 (N) Thai. | 21 22 R3 K1 M2
P. cretica var. albolineata” 32 (N)  Jap./Thai. J 21 22 R3
P. multifida® 64 (N)  Thai./Ma. | K1 M2

*number of spores per sporangium. N = normal shaped spores

** a = this study, b = Jaruwattanaphan et al. (2013)
Jap. = Japan, Thai. = Thailand, Ma. = Malaysi
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