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Genomic in situ hybridization (GISH) and RFLP analysisin the
intergeneric hybrids between Ascocenda and Phalaenopsis cultivars

Chi-Chu Tsai
Kaohsiung District Agricultural Research and Extension Station, Pingtung 900,
Taiwan.

* Corresponding author e-mail: tsaicc@mail.kdais.gov.tw; telephone number;
+886-8-7746735; fax number: +886-8-7389106

ABSTRACT

Genomic in situ hybridization (GISH) and RFLP analysis were conducted to
confirm the intergeneric hybrids between Ascocenda John De Biase ‘Blue’ (%)
and Phalaenopsis Chih Shang's Stripes ( 4 ). There is no chromosome
recombination in the hybrids can be found based on GISH analysis.
Twenty-seven hybrid seedlings were randomly selected to examine DNA analysis.
Both the internal transcribed spacer (ITS) of nuclear ribosomal DNA (nrDNA)
and the trnL intron of chloroplast DNA (cpDNA) were analyzed by polymerase
chain reaction-restriction fragment length polymorphism (PCR-RFLP) analysis
to identify the hybrid seedlings and to evaluate the inheritance of cp DNA in the
intergeneric hybrid seedlings, respectively. The results indicate that all of
seedlings were intergeneric hybrids, and cpDNA was shown mater nal inheritance
in the intergeneric hybridization between Ascocenda and Phalaenopsis. In
addition, RFL P analysis of the external transcribed spacer (ETS) of nrDNA was
also included to examine the hybrid seedlings, the result is consistent with that of
ITSregion by PCR-RFLP analysis. In conclusion, GISH, PCR-RFLP and RFLP
are useful to advancely identify the intergeneric hybrids and to evaluate the
genetic inheritance of intergeneric hybrids.

Keywords. orchids, genomic in situ hybridization, restriction fragment length
polymorphism, nuclear ribosomal DNA, external transcribed spacer

INTRODUCTION
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The intergeneric hybrids between Ascocenda John De Biase ‘Blue’ and P.
Chih Shang's Stripes have been conducted to introduce blue color into Phalaenopsis
germplasm (Tsa et al., 2009). Because apomixis easily can be induced by
interspecific/intergeneric hybridization in plants (Asker and Jerling, 1992). Genomic
in situ hybridization (GISH), restriction fragment length polymorphism (RFLP) and
PCR-RFLP analysis are powerful molecular analytical techniques. Therefore, GISH
anaysis, RFLP analysis and PCR-RFLP analysis of both cpDNA and nuclear DNAS
were applied to advancely confirm the hybrid seedlings derived from the artificial
hybridization using Ascocenda John De Biase ‘Blue’ as a female parent and P. Chih
Shang's Stripes as a male parent.

MATERALSAND METHODS

Genomic in Situ Hybridization (GISH) and RFLP were conducted to identify
the intergeneric hybrids between Ascda. John De Biase ‘Blue’ (%) x P. Chih Shang's
Stripes (3) (Fig. 1). In GISH analysis, Genomic DNA was extracted from two
parents and the F1 hybrid seedling using a CTAB method and labeled by nick
translation with DIG-11-dUTP. Chromosomal DNA was denatured and hybridized
with probe DNA. Labeled probe was detected with fluorescein-conjugated antibodies,
and chromosomes were counterstained with propidium iodide (Pl). The prepared
materials can be observed by a confocal fluorescence microscope. In DNA analysis,
totalk  DNA extracd from both intergeneric hybrids and parents by
cetyltrimethylammonium bromide (CTAB) method. Genomic DNA (1 g) was digested
with Xbal and Dral, resolved on 1.0% (w/v) agarose gels and DNA transferred onto
membranes. Using the DIG-High Prime DNA Labeling Kit (Roche), a 877 bp
digoxigenin-labeled DNA probe using ETSand ETS-2 (Fig. 2)

RESULTS AND DISCUSSION

Intergeneric hybrids between Ascda. John De Biase ‘Blue’ (%) x P. Chih
Shang's Stripes ( $ ) were examined by GISH (Fig. 3). 28 chromosomes derived from
A. John De Biase ‘Blue’ stained by PI, and 34 chromosomes derived from P. Chih
Shang's Stripes stained by FITC were showed in one hybrid seedling. In addition, no
chromosome recombination can be found in the hybrids according to GISH analysis.
In DNA anaysis, both the internal transcribed spacer (ITS) of nuclear ribosomal
DNA (nrDNA) and the trnL intron of chloroplast DNA (cpDNA) were analyzed by
polymerase chain reaction-restriction fragment length polymorphism (PCR-RFLP)
anaysis to identify the hybrid seedlings and to evauate the inheritance of cp DNA in
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the intergeneric hybrid seedlings, respectively. The results indicate that all of
seedlings were intergeneric hybrids (Fig. 4), and cpDNA was shown materna
inheritance in the intergeneric hybridization between Ascocenda and Phalaenopsis
(Fig. 5). RFLP anaysis of the external transcribed spacer (ETS) of nrDNA was aso
included to examine the hybrid seedlings, the result is consistent with that of ITS
region by PCR-RFLP analysis (Fig. 6).

CONCLUSION
GISH, PCR-RFLP and RFLP are useful to advancely identify the intergeneric
hybrids and to evaluate the genetic inheritance of intergeneric hybrids.
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Figures

Figurel. &% £% Ascda. John De Biase ‘Blue’ (9)(* ]ﬁ') » &% £} P. Chih Shang's Stripes
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Figure 2. Thegene structure of nuclear ribosomal DNA and the arrows show the primers
used in the study.

13



Figure 3. GISH in somatic metaphase chromosomes of intergeneric hybrids
between Ascocenda John De Biase ‘Blue’ (9) and Phalaenopsis Chih Shang's
Stripes(d). Giemsa-stained chromosomes before GISH (A). After GISH using
total DNA from Phalaenopsis Chih Shang's Stripes revealed with FITC (B). A
composite chromosome image of propidium iodide counterstained (red) and

FITC signal (green) (C). Bar: 10 pm.

M% 1234567897 M{Y101112131415161718 & M $192021222324252627 %

Figure 4. PCR-RFLP analysis of internal transcribed spacer (ITS) of nuclear ribosomal
DNA PCR product for each sample was cut by Alul restriction enzyme. Lanes 9,0
represent maternal (Ascocenda John De Biase ‘Blue’) and paternal parent (Phalaenopsis
Chih Shang's Stripes), respectively. Lanes 1-27 F1 hybrids. M: 100 bp DNA ladder

marker.

1234567891 M%101112131415161718 & M $192021222324 252627

Figure 5. PCR-RFLP analysis of plastid trnL intron of chloroplast DNA for each sample
was cut by Tagl restriction enzyme. Lanes ¢, J represent maternal parent (Ascocenda
John De Biase ‘Blue’) and paternal parent (Phalaenopsis Chih Shang's Stripes),

respectively. Lanes 1-27 F1 hybrids. M: 100 bp DNA ladder marker.
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Figure 6. Southern blot analysis of external transcribed spacer (ETS) patterns for each
sample used total genomic DNA was cut by Xbal and Dral restriction enzyme. Lanes 9,8
represent maternal parent (Ascocenda John De Biase ‘Blue’) and paternal parent
(Phalaenopsis Chih Shang's Stripes), respectively. Lanes 1-27 F1 hybrids.
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