PRELIMINARY APPROACHES OF C. NODOSA TISSUE CULTURE. DEVELOPED PROTOCOL TO PRODUCE AXENIC CELL CULTURES FROM C. NODOSA COTYLEDONARY TISSUE
MATERIAL AND METHODS MATERIALSAND METHODS

Explants source: Explants source:
Cotyledons from fifteen-day-old seedlings (Fig. 1A) germinatedxianic conditions Fifteen-day-old seedlings germinated in axenic conditiéhsFig. 3A).

@9 were cutin 5 or 1 mm (Thin Cell Layer) fragments. e
oteriization procedure

Sterilization procedures: The exterior cover of seedlings (2 per digestion) were extrafdedsterilisation and  Tabie 1 Compositon of e plasmolysis
Seedlings were immersed for 10 min in a 10% sodium hypochlorite solutitina washed in double distilled water. Cotyledons were cut in 1 mmmfierys and immersed Coneertration (31,
drop of Tween 80, washed 3 times in distilled autoclaved waterroubated 24-48 h in 70% ethanol for 1 min. Next, these fragments were sterilised30 min in a 2% — o, T

in a 10% antibiotic solutiofi®) sodium hypochlorite solution, and finally washed 3 times in dstibutoclaved water. o
Cotyledon’s fragments were immersed for 10 min in a 2% KBr solutmohwashed 3
times in distilled autoclaved water.

CaClx 2H,0 1.480
Digestion procedure CusQx5HO  0.025
To improve cell release, fragments were incubated for 5 minsterilised hyperosmotic  <NOs (041t
Culture Media medium to induce slight cell plasmolysis (plasmolysis medium, Table 1). [ @0
Two different culture media were tested: The fragments (ca 100 mg fresh weight) were digested in 2 m| plysis medium =~ MoSQx2HO

PES mediunt®® modified by Garcia Jiménez et al,, (2008). containing hydrolytic enzymes (1% w:v Cellulase Sigma Co. USA Gmadmgtand  Ccedd

MS medium®), with or without NaCl (3.20 g1). 1% w:v hemicellulase Sigma Co. USA 15 Units #g which was sterilised via %"

Both media were supplemented with 8@dar, 1:10 (v/v) antibiotic solution, 100 mgjs filtration (0.2 um pore membrane filters; Millipore). Digestiovas performed in a MES bufer

I L-glutamine, 30 g sucrose, 1 glactivate charcoal, and the pH adjusted to 7. Stuart S130H hybridization-shaker oven for 18h at 5 rpm, and 36°C in tke da )

H

Culture conditions Culture Media c
Experimental conditions of the culture were 22 + 2°C, 16:8 photopesiodi 30 The released cells were sieved through a 60pm sterile metall{Sitena Co. USA) and centrifuged at 1000g for 10 mi.
pmoles of photons rhst. The resulting pellet, consisting of free cells, was gentlyiseended in a MS mediuff) containing 10 mg 1 malic acid
T andﬁcigiz acid asf antioxidant@:- ) at pH 5.8, I:em devoi? of dseawaélterd or at:ly Nacl &{;diting. The cell palist ztﬁ%‘
dﬂ—. . . purified by centrifugation in order to remove the manitol, and rpended in the same medium containing 2,4-D 4§
E;E;;m‘;‘:::imidlg \grfese ;rﬁpfénzergi‘;wg?&ﬁ?éTtsme%ﬁgﬁgmd | BAP at 10* M respectively. The medium was autoclaved and the plant growthategaliwere filter sterilised from 4
. i ; 5 . ; . . previously filtered stock solution (0.2 um pore membrane filtersipare, Germany) and added to the medium. To avd

t0 10°M, added alone or in combination.
Anti- Browning. The explants were cut immersed in antioxidant solution (100-mg e e e e e

ascorbic acid and 100 md kitric acid). Culture media were also supplemented wifi§ Culture conditions

the same antioxidant solutié#?: 33) Exp ental conditions of the culture were 28°C and darkness durinfirshed weeks, and then switched to ligh
Il conditions (30 pmoles of photons#s*, 16:8 photoperiod). The experiments lasted three months anel performed

RESULTS | twice with the same results,

There were no difference betweel PGR's or antibrownint treatment. The explant: | Culture monitoring

stay in an aseptic condition during few days (even better in fre€ihnedium), but |8 cCyiture development was photographed weekly using an Olympus CKA40 opéided photomicroscopy. Cell growt]
do not produce any callus-like structure or somatic embryos. The uniqpensswas was measured by counting the number of cells in random microsdefils {magnification, 20x) at day 0 and 7 days af
the formation of a swelling structure (Fig. 1B), where a new legirisduced (Fig. |[! initiation of cultures.

1C). This response occurs in explants that previously have a shoat apeidstem, as Complementary histological studies of the cotyledon were madecatdcthe potential source of active growing cell§.
the swelling's histology shows (Fig. 1D). Finally, the induction mthogenetic |8 Specimens of 3-mms along the proximal to distal axe of the cotyledsm fixed and processed as described in Gar|
responses could not be successfully achieved. Jiménez et al,, (1998

RESULTS

The digestion of the cotyledonary explants liberated cells (2

60pm) from the tissue which were able to divide in the medlun%:;e :rlzgﬁgf aéft: dghgg:" ai?:;f“ﬁ;::fg;:ﬁw
The initial cell number increased from 1542 to 48+7 (mea%ermedlme area of the cotyledon, formed by cel
number of cells per microscopic field) after 7 days in culture i Myith a high morphogenetic pute,ntial (Fig. 3B)
MS medium + 2,4-D + BAP (Fig. 2A-B). Cultures in MS free However, the apical zone of the coftyledc;n n
hormone medium progressed further to develop cell masses. nstitutéd by elongated and vacuolated cells unfit
Over the 3 month culture period, the cells kept dividing an ce morphogenetic responses (Fig, 3C)
spontaneously joined to form cell aggregates (Fig. 2C) an ‘ '
structures resembling pre-embriogenic stages, such as the
globular stage (Fig. 2D).

Fig 1. A. Cymodocea nodosa fifteen-day seedling used as material source for tissue cultpire.

(5-8 mm) from swelling structure®. Swelling histology (Bar = 0.1 cm)

Fig. 2.A. Cymodoc i i y source roulture.
cotyledon. Bar = 300um. Inserted photo: cell dividing. Ba83um. B. Increasing in the intermediate zone of the ieatyn con
number of cells after one week in culture. Bar = 300um. C. @gliregates. Bar =

50um. D. Globular cell in culture resembling pre-embridgestages. Bar = 20pm.

DISCUSSION

Due to the weak response Gymodocea nodosa cotyledonary explants culturad vitro, we consider the culture of cells as the most adequate way to prodoegisembryos. We have achieved aseptic culture,
division, and cell growth throughout 3 months of study, by multiplyiryg300% the initial number of cells after 7 days in culture (Fig. 2A-B). ibuithe experimental time established, cells divided and joimediing
cell aggregates with likely embryogenic potential (Fig. 2C). Thereewwo key factors in the establishment of these cultures: orsetheause of cotyledonary explants from seedlings germinate@ptiasonditions,
as compared to plant material sourced from natural meadows; teewds the removal of NaCl from the MS culture medium, as comtans associated with the explants not appear due to their appatepbytic
nature. We have generated a basic tool for the futu@ mbdosa tissue culture, since it allows the establishment and maintenafcell cultures to test any regeneration protocol, and enalsgsossibility to Induce
the development of whole plants by embryogenesis or organogetedet, we have noticed globular somatic embryo-like celloim cultures (Fig. 2D). Thus, the technique proposed in this study sheu
complemented with the development of morphogenetic ways tiay diie regeneration of the whole plant.
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