
129

LACC/IGW. 13th International Gluten Workshop
Proceedings

Proteomics of prolamins in Spanish bread wheat landraces with 
contrasting bread-making quality potential
Efraín Chacón1, Carlos Guzmán2, Miguel Ribeiro3, Gilberto Igrejas3,4, Elena Benavente1

1  Department of Biotechnology and Plant Biology, Universidad Politécnica de Madrid, 28040-Madrid, Spain 
(e.benavente@upm.es)

2  International Maize and Wheat Improvement Center (CIMMYT), C.P. 56237-Texcoco, México.
3  Functional Genomics and Proteomics Unit, Department of Genetics and Biotechnology, University of Trás-os-

Montes and Alto Douro, 5000-801 Vila Real, Portugal.
4  LAQV-REQUIMTE, Faculty of Sciences and Technology, Nova University of Lisbon, 2829-516-Caparica, Portugal.

ABSTRACT
The present study has comparatively analyzed the quantitative and qualitative prolamin profiles of 
‘Richela Blanca’ (RB) and ‘Jeja Pardilla’ (JP), two Spanish bread wheat landraces with the same HMW-GS 
but markedly different SDS-sedimentation volume (RB > JP), a parameter highly related to bread-making 
quality. We intend to prove the positive influence of the LMW-GS subunits that can contain the variety 
RB on the bread-making quality.

INTRODUCTION
Numerous reports have associated the presence of certain high molecular weight glutenin subunits 
(HMW-GS) with gluten strength and functional quality of bread wheat flours. However, such a 
relationship has not yet been established for any low molecular weight glutenin subunit (LMW-GS). 
LMW-GS is a highly polymorphic protein complex, including proteins with gliadin-type sequences. 
Difficulty in separating single components, arising from the complexity of the group, has limited the 
characterization of the individual proteins and the establishment of clear-cut relationships with quality 
parameters (D’Ovidio and Masci 2004).

MATERIALS AND METHODS 
The plant material analyzed through 1D-electrophoresis consisted of seven Spanish local varieties of 
bread wheat from the Plant Genetic Resources Center of INIA in Alcalá de Henares (Spain), including 
‘Richela Blanca’ (BGE012124; RB) and ‘Jeja Pardilla’ (BGE18202; JP). Further proteomics analyses were 
restricted to these two landraces.

Baking quality was evaluated by the sodium dodecyl sulphate sedimentation test (SDS) (Dick and Quick 
1983). 

The extraction of glutenins was carried out according to Singh et al. (1991) in the Chemistry and Quality 
laboratory of CIMMYT, México and visualized by SDS-PAGE electrophoresis. LMW glutenins were 
identified by using the standard varieties from the International Wheat Consortium (Liu et al. 2010).

The 2-dimensional electrophoresis was performed in Functional Genomics and Proteomics Unit 
- University of Trás-os-Montes and Alto Douro, Portugal, according to the procedure of Dumur et al. 
(2004). Images were analysed using Lab Scanner Image Master 5.0 software (Amersham Biosciences; GE 
Healthcare) and Progenesis SameSpots v4.5 (Non-linear Dynamics Limited, Newcastle, UK).

The prolamin fractions (HMW, LMW and Gliadins) were quantified by the reversed-phase high-
performance liquid chromatography technique (RP-HPLC) (Wieser et al. 1998).

RESULTS AND DISCUSSION
One-dimensional gels (Fig. 1) have demonstrated allelic variation involving the Glu-A3 and Glu-D3 LMW 
loci between these landraces. Five LMW-GS and 13 gliadin marker bands have been identified. Their 
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Figure 2. A. Image of a 2-DE gel of ‘Richela Blanca’ where the differential spots compared to ‘Jeja Pardilla’ are marked. 
B and C show detailed images and expression level estimates of the differential spots #81 and #181 in ‘Richela Blanca’ 
(left) and ‘Jeja Pardilla’ (right). 
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presence/absence will be followed in RB × JP segregant progenies to characterize glutenin subunits 
encoded by Glu-3 loci with favourable influence on bread-making quality.

Figure 1. SDS-PAGE Gels (left: glutenins, right: non-reduced gliadins) of the Spanish landraces analyzed (TBL codes) 
and the standard tester varieties Opata, Pitic and Pavon. TBL60 and TBL172 indicate ‘Richela Blanca’ and ‘Jeja Pardilla’, 
respectively.

Forty-six differential spots have been discriminated between the landraces ‘Richela Blanca’ and ‘Jeja 
Pardilla’ by image analysis of two-dimensional electrophoresis gels (Fig. 2). These spots correspond to 
LMW-GS and gliadins, which are expressed at significantly distinct levels or are present in one of the 
landraces while absent in the other. 
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Reversed-phase -HPLC chromatography demonstrated that these landraces differ in the total amount of 
gliadins (RB < JP) and LMW glutenins (RB > JP), as well as in the Gli/Glu ratio (RB < JP) (Fig. 3). 

Figure 3. Glutenin (left) and gliadin (right) chromatograms. The HMW, LMW and total glutenin and gliadin contents are 
indicated. The highest total glutenin and LMW content and lowest gliadin content can be observed for ‘Richela Blanca’, 
the variety with the best baking quality.

To conclude, the integration of proteomic and mass spectrometry has made developing more efficient 
analytical techniques for characterizing wheat gluten proteins possible. Their application in segregant 
lines will be very useful in understanding the role of different alleles or even proteoforms in bread-
making quality.
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Innovation and Universities, former Ministry of Economy and Competitiveness, Spain).
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