Production of interspecific somatic hybrids
between Gentiana kurroo Royle and G. cruciata L.
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INTRODUCTION
Our previous researches on somatic hybridization within Gentianaceae family allowed among other things to
elaborate conditions of protoplast electrofusion for four Gentiana species (Fiuk et al. 2006). The aim of presented work
was to obtain and characterize interspecific somatic hybrids between G. kurrroo Royle and G. cruciata L.
MATERIAL AND METHODS
14 independent electrofusion experiments were carried
out using cell suspension-derived protoplasts of G. kurroo
(Fig. 1A) and mesophyll protoplasts of G. cruciata (Fig.
1B). For culture of protoplasts and heterokaryons (Figs
1C-D) agarose-beads method was applied (Fig. 1E).
Media used are listened in Tab. 1. After 10-12 weeks visible
microcalli were placed on appropriate MS agar-solidified
media for further proliferation. MS media with several
combinations of plant growth regulators were also used to
induce somatic embryogenesis or organogenesis on formed
callus tissue. Regenerated shoots and embryos were
transferred to jars with ½ MS medium.
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Tab. 1. Composition of media used for
protoplast and heterokaryon culture
Medium
symbol

Compounds

PCM1

MS mod. + 2 mg/l NAA + 0.1 mg/l TDZ

PCM2

MS mod. + 2 mg/l NAA + 1 mg/l BAP

PCM3

MS mod. + 1 mg/l KIN + 0.5 mg/l 2,4-D

PCM4

MS + 2 mg/l BAP + 1.0 mg/l DIC + 0.1
mg/l NAA + 80 mg/l SA
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After 3 months of culture on ½ MS flow cytometry
analysis were carried out to estimate nuclear DNA content
of regenerants in comparison to the parental plants.
Additionaly, DNA content of 3 initial calli lines was also
checked. Pisum sativum SET (2C = 9.11 pg DNA) served as
an internal standard.
AFLP profiles (Vos et al. 1995) were developed as a
method confirming the hybrid nature of fusion products.
Total genomic DNA was extracted from leaves of both
parental species, cell suspension of G. kurroo and from calli
and shoots rgenerated after fusion. DNA was digested with
EcoRI and MseI. For selective PCR reaction 3 primer
combinations were used. Fragments were separated on
polyacrylamide gel and autoradiographed.
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Fig. 1. Protoplast fusion and culture: cell-suspension protoplasts of G. kurroo (A),
leaf mesophyll protoplasts of G. cruciata (B), single heterokaryons (C-D), agarosebeads culture (E)

Tab. 2. Total DNA content of parental
plants and fusion products
Parents and fusion
products

Total DNA
content (pg)

G. kurroo

3.28 ± 0.07

G. cruciata

7.89 ± 0.06

F12a (callus)

20.07

F12a (regenerants)

20.41 ± 0.30

F12b (callus)

21.81 ± 0.18

F12c (callus)

22.71

F14 (regenerants)

6.17 ± 0.05

F12-F14 - fusion numbers, a-c - callus lines
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Fig. 3. Histograms of the total DNA
content of putative somatic hybrid
callus 12a (A) and its regenerant (B) in
comparison to the parental plants G.
kurroo (K) and G. cruciata (C)

Fig. 2. Plant regeneration: induction of organogenesis (A-B) and somatic
embryogenesis (C) on callus tissue, somatic hybrid regenerant (D)

RESULTS
6 callus lines were obtained after about 4 weeks on
medium supplemented with 2 mg/l NAA and 0.2 mg/l
TDZ. Shoot organogenesis (Figs 2A-B) was induced on
calli cultured on medium with 0.1 mg/l NAA and 6 mg/l
BAP, while application of medium supplemented with
1 mg/l KIN, 0.5 mg/l GA3 and 80 mg/l SA mainly resulted
in somatic embryogenesis induction (Fig. 2C). Total 98
plants were regenerated, among them 82 displayed dwarf
stature and very thick, dark-green, wrinkled leaves (Fig.
2D) which could suggest their putative hybrid nature.
Flow cytometry analysis revealed that such
malformed regenerants and their initial 3 callus lines had
about 20 pg DNA, which is far more than the sum of the
parental DNA contents (Tab. 2) (Fig. 3). The rest of
regenerants morphologically resembled G. kurroo plants
and had on average 6.17 pg DNA (Tab. 2) so they were
deemed to be tetraploids of G. kurroo. AFLP analysis
confirmed the hybrid character of that malformed
regenerants and their initial calli because all of them
possesed specific bands from both parental species
(Fig. 4).

CONCLUSIONS
1. G. kurroo (+) G. cruciata somatic hybrid tisssues and plants were produced
after protoplast fusion, their hybrid nature was confirmed by AFLP and FCA.
2. Morphological disturbances observed in regenerated hybrids are probably
the result of very high nuclear DNA content.
3. So high DNA content could be caused either by multiple protoplast fusion or
by disorders in cell divisons of heterokaryons as a result of adjustment of two
different genomes.
4. Further analysis of obtained somatic hybrids are planned, especially
chromosome counting and analysis of cytolasmic DNA.
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Fig. 4. AFLP profil of fusion products
and their parental genotypes: K - G.
kurroo, C - G. cruciata, F9-F14 - fusion
numbers, a-c - callus lines, black
arrows indicate polymorphic bands, in
red frame - lines of somatic hybrids
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