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Abstract Green long-term callus line of Vitis vinifera L. was grown on (0), (0.2), (2) mg/l abscisic

acid (ABA) supplemented culture media in two variants: V-|. V 2. After 30 days of in vitro culture,

cell proliferation on both V-|, V 2 media was inhibited by ABA in a dose depending manner. At the

same time, ABA promoted anthocyanins biosynthesis. Red pigmentation in callus mass did not

respected the light gradient and was present even in the basal aria of the callus, on the contact

to the culture medium.

Key words: anthocyanin pigments, Vitis vinifera L, long-term callus, abscisic acid (ABA)

Introduction

The use of cell cultures as a model system for secondary metabolites production is

one of the major directions of research in plant biotechnology (Misawa 1994).

During the last decade our studies on non-morphogenetic pericarp callus cultures of

Vitis vinifera L. have focused on the isolation of stable anthocyanin producing cell lines, with

high proliferative and biosynthetic potential, and on the identification of the control factors

involved in this metabolic process.

Anthocyanins represent an important class of flavonoids because of their high rate of

occurrence among plants and of their biological significant role. They are water soluble pig-

ments, widely distributed in plant tissues and organs: flowers, fruits, roots, shoots and leaves.

Anthocyanins are found only in terrestrial plants and often appear transiently at specific

developmental stages, being induced by a number of environmental factors (e.g. light, tem-

perature, and water stress). It is considered that anthocyanins accumulation in different

organs allows the plants to develop resistance to a number of environmental stress factors

(Chalker - Scott 1999). Next to chlorophyll, anthocyanins are the most important group of

plant pigments visible to the human eye. Anthocyanin pigments can be produced by growing

plant cells in tissue cultures. It is interesting to note that plants having no pigmentation in

planta are able to synthesize these pigments in tissue cultures. The environmental factors

that affect anthocyanins levels in tissue cultures include: quality and quantity of light, temper-

ature, water, carbohydrate, nitrogen, phosphorous and boron concentrations in the growth

medium.

We managed to select in time, after testing a variety of culture media, several grape

cell lines, with different biosynthetic capabilities (Brezeanu et al. 1993, 1997). One of them,

with a bright-red color proved to be useful in obtaining a cell mass rich in anthocyanins and

allowed the study of the major cell changes associated with this process. The second cell

line, with a green color, is characterized by a reduced proliferative ability and by the absence

of anthocyanins.

The present experiments focused on the influence of abscisic acid (ABA) on the con-

version of green type of callus towards anthocyanin biosynthesis, both types of callus (pig-
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merited or not) having a common origin (i.e. pericarp inoculla). ABA is a hormone involved in

several important metabolic processes like senescence, cell proliferation, and hydric equi-

libria. It is also involved in leaf abscision, process associated with severe degradation of the

chlorophylian pigments, inhibition of protein biosynthesis and activation of biosynthesis of

anthocyanins and carotenoids. This hormone triggers the change in color from green to

different tones of red, orange and yellow in autumn. Based on these facts, we attempted to

study the possible role of ABA as activator of the repressed anthocyanin biosynthesis in

green long-term callus of Vitis vinifera L. 'Isabell'.

Materials and methods

Biological material. Proliferative green callus of Vitis vinifera L. 'Isabell' was obtained

from immature berries pericarp inocula (25 days after anthesis). The cell line was isolated

through visual selection and was subcultivated at three weeks periods. This stock culture of

long-term callus was used as a source of inocula.

Growth medium for initiation, subcultivation and ABA treatment. The initiation and pro-

liferation of green grape callus were performed on V 2 medium, a variant of basal Murashige-

Skoog (1962) medium, supplemented with: 20 mg/l AIA (indole-3-acetic acid), 1 mg/l 2,4-D

(2,4-dichlorophenoxyacetic acid), 0.5 mg/l К (kinetin), 0.1 mg/l BAP (6-benzylaminopurine),

30 g/l sucrose, 7 g/l agar. The red callus line was obtained on V-, medium, a variant of basal

Gamborg - B5 (1968) medium, supplemented with 0.1 mg/l NAA (a-naphtalene acetic acid),

0.2 mg/l X, 100 mg/l myo-inositol, 2 g/l casein hydrolisate, 30g/l sucrose and 7 g/l agar

(Difco).

ABA treatment. The green long-term callus line was grown on both variants of culture

medium (V 1 and V 2) supplemented with two ABA concentrations (0.2 and 2 mg/l), while the

red callus line was used only as a reference (dark-red color).

Culture conditions. The experiment lasted for 30 days at 24-26 °C, 3000 lux cold flu-

orescent light, 16 hours light/day photoperiod.

Parameters measured. Cell proliferation was indirectly estimated as the difference

between final and initial fresh mass of each callus inoculum.

Results and discussion

Callus proliferation. Callus proliferation was more intense on the V 1 medium com-

pared with V 2 (Fig. 1). The presence of ABA in the culture medium inhibited callus growth in

both variants (Vi and V 2), depending on its concentration (Fig. 1). At 2 mg/l ABA into the

medium, the growth of the callus was significantly reduced at almost half of the control.

Callus pigmentation. Our study showed that in the control cell-line, anthocyanin

biosynthesis is inversely correlated with cell proliferation and is controlled by external factors,

mainly light, nutrients and temperature. A concentration gradient of anthocyanins was

observed depending on light intensity and the position of the inoculum on the growth medi-

um (Fig. 2 A, B). The gradient was more intense on the superficial zone and decreased in

intensity with depth. This is consistent with the normal superficial disposition of pigmented

areas in fruits, which protect the seeds from the deleterious effects of ultraviolet radiation.

The addition of ABA to the green callus line (Fig. 3) stimulated the initiation of antho-

cyanin biosynthesis centers (Fig. 4, 5, 6) on both medium variants (V 1 and V 2). Their disposi-

tion in the callus mass was not along a light gradient, but random and afected not only the upper

side of the calluses, but also the basal zone in the contact to the growth medium (Fig. 6).

At the end of the 30 days experimental period the calluses grown on and V2 (2)

medium were loaded with anthocyanin pigments, without respecting the initial spatial pattern

(Fig. 4 В, SC).

ABA is hormonally involved in abscission of buds, leaves, petals, flowers, and fruits



as well as in dehiscence of fruits. It promotes the metabolism of ripening and is considered

a key factor in mediating the stress tolerance responses in higher plants (Cutler & Krochko

2000). On the other hand, the accumulation of anthocyanins is also promoted by low

temperature in many plants, a phenomenon that is strikingly apparent in autumn leaves

(Yamaguchi et al., 2000). Our experiment showed that ABA could also be involved in the

anthocyanin biosynthesis regulation. Our observations made on callus culture suggest that

the expression of anthocyanin biosynthesis is not necessarily associated with morphological

differentiation. It may be elicited by a number of exogenous and endogenous factors (Cogălniceanu

et al. 2001), and is negative correlated with cell proliferation (Kakegawa et al. 1995).

The experimental system used showed the role of ABA in the control of anthocyanin

biosynthesis in callus culture of Vitis vinifera L. and can constitute a simple experimental

model for this type of investigations.

Further studies focused on the effects of different concentrations of ABA are needed.
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DATE PRELIMINARE PRIVIND BIOSINTEZA DE ANTOCIANI INDUSĂ DE ABA

ÎN CULTURA LONG-TERM DE CALUS DE VITIS VINIFERA

Rezumat Căluşul long-term de Vitis vinifera L, linia verde, a fost crescut în

prezenţa a (0), (0.2), (2) mg/l ABA (acid abscisic) în două variante de mediu nutritiv V
b V 2.

După 30 de zile de cultivare in vitro am constatat că ABA a inhibat proliferarea celulară într-

o manieră dependentă de doză, în ambele variante experimentale V 2. In acelaşi timp,

ABA a activat biosinteza de antociani, pigmentaţia roşie nerespectând gradientul de lumină

şi afectând căluşul în profunzime, precum şi zona în contact cu mediul nutritiv.

Cuvinte cheie: pigmenţi antocianici, Vitis vinifera L., calus long-term, acid abscisic

(ABA)

The influence of ABA levels (0; 0.2; 2 mg/l) and of the growth medium type

(V-|,V2) on the callus mass increase.

Fig. 1



Intensity and pattern distribution of the red anthocyanin pigmentation into the

callus cell line selected on the V-, growth medium.

A - Transversal section through a callus;

В - Upper view of a callus.

Fig. 2
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Fig. 3 Green callus line grown in the absence of the ABA treatment (control) on the:

A - V 2 (0) growth medium;

В - V-| (0) growth medium.



The effect of ABA treatment on the anthocyanin pigmentation of the green

callus line grown on:

A - V-| (0.2) growth medium;

В - V-| (2) growth medium; Upper view of a callus.

Fig. 4

177Preliminary data on ABA-induced anthocyanin biosynthesis in Vitis vinifera...



178 Cogălniceanu Gina-Carmen, Brezeanu Aurelia

The effect of ABA treatment on the anthocyanin pigmentation of the green
callus line grown on:

A - V
2(0.2) growth medium;

В, С - V2 (2) growth medium; Upper view of a callus.

Fig. 5



The pigmentation of the callus basal aria in the presence of ABA into the

culture medium.

A- V-|(2) variant;

В, С - V2(2) variant.

Fig. 6
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