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Use of RAPD markers to detect chimerism in synthetic grape chimeras (Vitis vinifera L.)
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Summary: Shoot organogenesis was previously observed in vitro on a callus structure originating from an assemblage of two grape
cultivars (Vitis vinifera L.): Chardonnay 7535 and Pinot noir 7613. Adventitious buds were assumed to be candidates of chimeras. RAPD
analysis was used to distinguish between the two grapevine cultivars at a molecular level and to verify the hypothetical chimerical character

of adventitious shoots.
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Introduction

Different grape sensitivity to the fungus Botrytis cin-
erea has been ascribed to differences in the epidermal tis-
sue of the fruit. Therefore, in a previous in vitro investiga-
tion we tried to obtain a periclinal chimera whose fruits would
combine the skin of the cv. Pinot noir {(PN) 7613 (Botrytis
tolerant) and the pulp of ¢v. Chardonnay (Ch) 7535 (sensi-
tive). In vifro shoot organogenesis was only observed on a
mixed callus structure originating from a grafting of the two
cultivars (VErDIssON ef al. 1998). The regenerated adventi-
tious shoots were assumed to be good candidates of chime-
ras. However, in young Vitis plantlets, no difference between
these two cultivars became visible (ToRREGROSA 1995). An
analysis by biochemical methods, e.g. isoenzymes, is not
reproducible because of the strong dependence on envi-
ronmental factors (CoLLINS and Symons 1993). Molecular
methods seem to be more appropriate. Compared to restric-
tion fragment length polymorphism (RFLP) analysis which
is extensive and time consuming (Moreno et al. 1995), ran-
dom amplified polymorphic DNA (RAPD) provides a faster
and easier approach to distinguish between Ch and PN
(GranpoO et al. 1996). In RAPD single, short (9-10 bp), arbi-
trary primers are used to amplify unspecified regions of the
genome. The amplification products frequently vary between
genotypes and can also be used as genetic markers. In the
present study we determined RAPD markers to distinguish
between the two grapevine cultivars. These selected mark-
ers were used to verify the hypothetical chimerical character
of the adventitious shoots previously obtained.

Material and Methods

DNA extraction: Genomic DNA was isolated
according to a modified protocol of Kim et al. {(1997). Plant
material (2 leaves of a vitroplant) was ground by hand with
a micropestle in a sterile 1.5 ml microtube containing 5 pl
of 1 % P-mercaptoethanol, 100 pl of 20 % sarkosyl (w/v)

and 300 pl of extraction buffer (250 mM NaCl; 25 mM
EDTA; 0.5 % SDS w/v; 200 mM Tris-HCI pH 8). This ho-
mogenate was heated for 10 min at 65 °C. Polyvinylpyrro-
lidone (6 % w/v) and 200 pl of ammonium acetate (7.5 M)
were added separately. This mixture was incubated on ice
for 30 min and centrifuged at 10,000 g for 10 min at 4 °C.
The supernatant was added to 1 volume of isopropanol and
incubated at -20 °C for 30 min. After centrifugation at
10,000 g for 10 min, the pellet was resuspended in 500 pl
TE buffer (10 mM Tris; 1 mM EDTA; pH B), 2 pl of RNase
were added and the solution was incubated for 15 min at
37 °C. RNase and plant pigments were removed by mixing
with an equal volume of chloroform-isoamyl alcohol (24:1)
followed by a centrifugation (10,000 g). The upper aque-
ous phase was transferred into a new tube, 50 pl of ammo-
nium acetate {7.5 M) and 550 pl of isopropano! were added
and the solution was mixed gently to precipitate the DNA.
After centrifugation at 10,000 g for 10 min, the DNA pel-
let was washed with 70 % ethanol, air-dried and redissolved
in 30 pi of TE. DNA concentration was measured by spec-
trophotometry.

Amplification conditions: Allpolymerase
chain reactions (PCR) were performed in a total volume of
25 pl containing 67 mM Tris-HCI pH 8.8, 16 mM (NH,),SO,,
0.01 % Tween 20, 1.5 mM of MgCl,, 120 uM of each dNTPs,
0.3 M of each primer (Bioprobe Systems), 1 ng-ul'! of ge-
nomic DNA and 0.06 U-ml"! of Taq polymerase (Eurobio).
Negative controls (reaction mixture without genomic DNA)
were run with each amplification. All mixtures were covered
with mineral oil. Amplifications were performed in a Croco-
dile IIT Appligene Oncor thermocycler. The PCR program
consisted of an initial denaturation at 94 °C for 2 min fol-
lowed by 45 cycles of PCR at 94 °C, 40 °C and 72 °C for 1,
1 and 2 min, respectively. Amplification products were ana-
lysed by 1.5 % agarose gel electrophoresis and then visual-
ised under ultraviolet radiation after staining with ethidium
bromide. A total of 16 primers (10 nucleotides long) were
investigated for RAPD analysis (Table).

Correspondence to: Dr. J. C. Aupran, Laboratoire de Biologie et Physiologie Végétales, U.F.R. des Sciences, Université de Reims,
B.P. 1039,F-51687 Reims Cedex 2, France, Fax: +33-3-2691-3339,









	38_3_93_Seite_1
	38_3_93_Seite_2
	38_3_93_Seite_3

