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Sixth IVCHB symposium

Time schedule and agenda
Sunday, 24 August, 2008
16:00-16:30 Official Opening

Monday, 25 August, 2008

09:00-10:35
10:35-11:00
11:00-12:00
12:00-13:00
13:00-13:45
13:45-15:20
15:20-15:40
15:40-16:55
16:55-17:25

Session 1: Advancesin Plant Tissue Culture

MORNING TEA

Session 2:Advancesin Plant Tissue Culture ( Continued)
POSTER SESSION ONE

LUNCH

Session 3: Molecular Plant Breeding

AFTERNOON TEA

Session 4: Molecular Plant Breeding ( Continued )
Biotechnology Commission Meeting

Tuesday, 26 August, 2008

09:00-10:35
10:35-11:00
11:00-12:15
12:15-13:15
13:30-17:00

Session 5: Emerging techniques
MORNING TEA

Session 6: Embryogenesis
LUNCH

Brisbane Botanic Gar dens Mt Coot-tha Tour ( coach transport

provided,departing Chifley )

Wednesday, 27 August, 2008

09:00-10:20
10:20-10:45
10:45-11:30
11:30-12:30
12:30-13:30
13:30-15:05
15:05-15:30

Session 7: Transgenics

MORNING TEA

Session 8: Transgenics ( Continued )
POSTER SESSION TWO

LUNCH

Session 9: In Vitro Breeding
AFTERNOON TEA



15:30-17:00 Session 10: In Vitro Breeding ( Continued )

18:30-22:30 Symposium Dinner-Customs House
399 Queen Street  ( Walk to Customs House down Queen Street
or along the river boardwalk )

Thursday, 28 August, 2008

09:00-10:35 Session 11: Germplasm Conservation

10:35-11:00 MORNING TEA

11:00-12:30 Session 12: Recent Advancesin Plant Tissue Culture
12:30-13:30 LUNCH

13:30-15:15 Session 13: Micropropagation

15:15-15:45 CLOSE OF SYMPOSIUM and afternoon tea
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Intergeneric hybridization, embryo rescue and molecular detection
for intergeneric hybrids between Ascocenda and Phalaenopsis

C.C.Tsai'? Y. C. Chiang?, S. C. Huang®, W.L. Liu? and C. H. Chou®

! Kaohsiung District Agricultural Improvement Station, Taiwan.

National Pingtung University of Science and Technology, Taiwan.

®National Plant Genetic Resources Center, Agricultural Research Institute, Taiwan.
* Research Center for Biodiversity, ChinaMedical University, Taiwan.

Keywor ds: moth orchid, internal transcribed spacer, chloroplast DNA, PCR-RFLP

Abstract

Intergeneric hybridization and embryo rescue were conducted between
Ascocenda John De Biase "Blue" () and Phalaenopsis Chih Shang's Stripes (&) in
this study. Capsules of intergeneric hybrids were harvested after four months
pollination. The immature embryos with placenta from those capsules were
transplanted into artificial tissue culture medium. About 200-300 intergeneric
embryos for each capsule were rescued. After one-year subculture and two-week
hardiness, intergeneric hybrids were cultivated in greenhouse. Different morphologies
not only stem high bout also leaf shape were found in those intergeneric hybrids. For
confirming their genetic background among intergeneric hybrids, polymerase chain
reaction (PCR) amplified restriction fragment length polymorphism (RFLP)
[PCR-RFLP] of interna transcribed spacer (ITS) of ribosoma DNA were used to
anayze the inheritance of hybrids (F;). For the ITS of PCR-RFLP, 60 hybrids were
analyzed and the banding pattern of 59 hybrids were biparental inheritance and one
hybrid was materna inheritance. Unequal crossover or gene conversion was
obviously turned on to homogenize the repeat sequence of ITS during the intergeneric
hybridization on the hybrid with materna inheritance. In this study, based on the
molecular data, intergeneric hybridization and embryo rescue is successful.

INTRODUCTION

Orchids belong Orchidaceae and are the largest family within angiosperms. It
includes approximately 900 genera and 35000 species (Arditti, 1992). One of popular,
commercial and beautiful orchid is Phalaenopsis (moth orchid). The native species
for the genus are approximately 66 species, mainly distribute in Southeast Asia
(Christenson, 2001). Up to the present, orchid breeding has been conducted for over
150 years (Lenz and Wimber, 1959). Intrageneric or intergeneric hybrids are useful
for the breeding of new cultivars. However, in some cases, successful intrageneric or
intergeneric crosses are difficult to finish. Post-zygotic barriers are commonly
observed, and can be overcome through embryo rescue (Palmer et a., 2002). The
rescue of hybrid embryos resulted from intra- and inter-generic crosses is commonly
applied in Phalaenopsis breeding programs. From past few decades, thousands of
Phalaenopsis varieties have been bred and commercialized based on Intrageneric
hybridization. In the study, in order to introduce unique blue color gene from
Ascocenda into Phalaenopsis, intergeneric hybridization and embryo rescue were
conducted between Ascocenda John De Biase "Blue" (9) and Phalaenopsis Chih
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Shang's Stripes (J). Furthermore, the genetic analysis of those intergeneric hybrids
was conducted based on molecular data.

MATERIALSAND METHODS

Ascocenda John De Biase "Blue" and Phalaenopsis Chih Shang's Stripes are
maternal and paterna parents, respectively. The immatured embryos were rescued
after about 90 days of artificial pollination between Ascocenda John De Biase "Blue’
(?) and Phalaenopsis Chih Shang's Stripes (J). The capsule was harvested and
immature embryos with placenta were transplanted and cultured in medium of 3 g/L
Hyponex No. 1, supplemented with 30 g/L peptone, 8 g/L agar, 150 ml/L coconut
water, 30 g/L sucrose and 1 g/L of activated charcoal. The pH of the medium was
adjusted to 5.8 before autoclaving. Total DNA was extracted from fresh etiolated
leaves by use of cetyltrimethylammonium bromide (CTAB) method (Doyle and
Doyle, 1987). The trnL intron of cpDNA and internal transcribed spacer (ITS) of
nrDNA were amplified by using universal primer pairs (Taberlet et a.,1991; Tsa and
Huang, 2001). Alul and Taql restriction enzymes were used to detect polymorphism
of PCR products of ITS and trnL intron, respectively.

RESULTSAND DISCUSSION

Capsules and seeds of intergeneric hybrids were harvested and immature
embryos were rescued by tissue culture. After two-month culture, the embryos
derived from intergeneric hybridization between Ascocenda John De Biase "Blue’
and Phalaenopsis Chih Shang's Stripes grew up called protocorms (Fig. 1).
Approximately 200-300 embryos in each capsule were successfully rescued. The
protocorms were sub-cultured once per month for forming plantlet. After one year,
plantlets were transplanted into greenhouse. The morphological characters of
intergenric hybrids revealed intermediate phenotype of Ascocenda and Phalaenopsis
parents.

Based on the nuclear ITS of PCR-RFLP, PCR products for ITSs of 60 F1
hybrids, maternal and paternal parents were all shown up about 746 bp (data not
shown). Under Alul restriction enzyme analysis, one cutting site (604 and 142 bp) was
found in Ascocenda plant, and no cutting site was found in Phalaenopsis plant. Most
of hybrids (59/60) are biparental inheritance and only one hybrid is maternal
inheritance (Fig. 2). ITS repeat sequences are found to be biparental inheritance in
natural hybrid of tetraploidy Paeonia (Sang et al., 1995), polyploid cotton (Wendel et
al., 1995b). The homogeneity of ITS repeat sequences aso can be found in
Gossypium (Wendel et a., 1995a). The materna inheritance of hybrid might be
resulting from rapid concerted evolution based on unequal crossing over (Schlotterer
and Tautz, 1994) and biased gene conversion (Hillis et a., 1991). Furthermore,
recombination within ITS region between maternal and paternal plants was found
existing in natural hybrid derived from Phalaenopsis x intermedia (Tsai et al., 2006).
However, it was not found in these intergeneric hybrids in the study.

Based on chloroplast trnL intron of PCR-RFLP, the PCR products for ITSs of
60 F1 hybrids, maternal and paternal parents were all revealed about 785 bp (data not
shown). From Tagl restriction enzyme anaysis, the DNA band patterns between
maternal, paterna parents and all hybrids are same (Fig. 3). It showed that materna
inheritance of chloroplast DNA is existing in the combination between Ascocenda and
Phalaenopsis. The result is aso in agreement with that uniparental inheritance
introduced for chloroplast DNA (cpDNA) (Derepas and Dulieu, 1992). The maternal
inheritance of chloroplast DNA in intergeneric hybrids also showed in intrageneric
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hybrids of Phalaenopsis (Chang et a., 2000). Based on cpDNA analysis, intergeneric
hybrids between Ascocenda and Phalaenopsis showed the maternal inheritance.
Therefore, this technique is not suitable to identify intergeneric hybrids in advance.
However, it indicated that cpDNA of intergeneric hybridization are maternal
inheritance as most of intraspecific and interspecific hybridization in angiosperms.

In conclusion, intergenerc hybridization of Ascocenda and Phalaenopsis can
result in increasing the cultivar diversity. New genes of certain horticultural characters
can be introduced from Ascocenda into Phalaenosis, such as floral color. Molecular
detection of ITS of PCR-RFLP can offer an efficient identification way for
intergeneric hybrids in advance.
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Figures

Fig. 1. Rescued embryos were showed after two-month culture.

M 1 2 3 4 5 6 7 8 9 10 1

Fig. 2. PCR-RFLP analysis. ITS products for each sample were cut by Alul restriction
enzyme. Lanes 1 and 11 represent maternal (Ascocenda John De Biase "Blue")
and paternal parent (Phalaenopsis Chih Shang's Stripes), respectively. Lanes 2-10
represent nice hybrids. M: 100 bp DNA ladder marker.

M 1 2 3 4 5 6

Fig. 3. PCR-RFLP anaysis. The trnL introns for each sample were cut by Taqgl
restriction enzyme. Lanes 1 and 6 represent maternal (Ascocenda John De Biase
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"Blue") and paternal parent (Phalaenopsis Chih Shang's Stripes), respectively.
Lanes 2-5 represent four hybrids. M: 100 bp DNA ladder marker.
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