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Introduction

The endogenous glutathione redox state Is defined as the ratio of the
concentration of the reduced form (GSH) and sum of the concentrations of
the oxidized and the reduced form (GSH + GSSG) (BELMONTE ET AL.
2006). Several studies have reported on the crucial role of a high redox state
of glutathione In the early stages of somatic embryo development. Moreover,
some authors suggest that the formation of abnormal embryos can be
correlated with low levels of GSSG in the late maturation phase.

The aims of this study were to quantify the contents of endogenous
GSH, GSSG and cysteine (one of the GSH precursors) during differentiation
of somatic embryos of Cyclamen persicum In order to better understand the
role of somatic embryogenesis and glutathione redox state.
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Fig. 1) Schematic representation of Cyclamen persicum somatic embryogenesis (WINKELMANN
2010).

Tissue was collected after the transfer of embryogenic cells to the plant
growth regulator (PGR) free differentiation medium (Fig. 1). Samples were
taken from cultures in liguid medium and cells cultured on solid medium.

GSH, GSSG and cysteine were extracted using 5% metaphosphoric acid
(MPA) and determined by HPLC coupled to ESI-TOF MS following the
method described by RELLAN-ALVAREZ ET AL. (2006) with modifications.

Results

The results show a high variation between the repetitions of the
experiment which correlates with the variation in the formation of somatic
embryos In different experiments. After 24 hours a peak in GSH and cysteine
concentration was observed (Fig. 2). Thereafter, the content of cystein
remained stable, while GSH increased slightly over time.

GSSG was detected In lower concentrations than GSH and was
observed to increase until day 8 (Fig. 2). Further repetitions are in progress to
support the findings and to correlate the results to the number and quality of
the developing somatic embryos.

References:

BELMONTE MF, AMBROSE SJ, ROSS ARS, ABRAMS SR, STASOLLA C (2006). Improved development of microspore derived embryo cultures of

Brassica napus cv Topaz following changes in glutathione metabolism. Physiol. Plant, 127:690—700

RELLAN-ALVAREZ R, HERNANDEZ LE, ABADIA J, ALVAREZ-FERNANDEZ A (2006) Direct and simultaneous determination of reduced and oxidized
glutathione and homoglutathione by liquid chromatography-electrospray/mass spectrometry in plant tissue extracts. Anal Biochem 356:254—264

WINKELMANN T (2010). Clonal propagation of Cyclamen persicum via somatic embryogenesis. Pp. 281-290 in: Jain SM, Ochatt SJ (Eds.): Protocols

for In vitro Propagation of Ornamental Plants. Vol. 589 Methods in Molecular Biology. Springer Berlin, Heidelberg

Dynamics of glutathione during Cyclamen
persicum somatic embryogenesis

CLARISSA ALVES CAPRESTANO- clarissacapre@gmail.com

HARDY ROLLETSCHEK, TRAUD WINKELMANN.

50
§4O v=Liquid medium w+-Solid medium
LL
= »
o 30 L
S0 N\l | | |
20 & :
é Y j — " . f f J
L>)~1O A
0
0 2 4 6 8 10 12 14 16 18 20
120
% 100
O~
~— 30 el }
L s :
cs:g% 60 [ N f f E L o
SE4 AL #
O
20 v
5 0 :
0 2 4 0 8 10 12 14 16 18 20
40
L 400
% |
8 350 | | !
» $300 4 u v
LL f hed
S EZOO | A * L
2 £ 150 . .
O~ :
5 100 &
¥ 58 C

0 2 4 6 8 10 12 14 16 18 20
Days in differentiation media

Fig. 2) Dynamics of cystein (A); GSSG (B) and GSH (C) during Cyclamen persicum somatic
embryogenesis . n=2 (Bars represent standard deviation).

Fig. 3) Aspects of Cyclamen persicum somatic embryos differentiated after 28 days: a) somatic
embryos cultivated in liquid culture for 14 days, after transfer to solid medium b) somatic embryos
cultivated in solid medium (6 cm Petri dishes).

Outlook

* The abnormal embryos (Fig. 3) may be a result of the oxidative processes
during the somatic embryogenesis. Experiments are planned to supply GSH
or GSSG In different stages of embryo development to support a normal
development of SE.

* Localization of reactive oxygen species and their influence on the oxidation
of proteins that could modulate the development/maturation of somatic
embryos of Cyclamen persicum is planned.
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