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Getting 2D IEF/SDS-PAGE molecular 
picture of a biological system

White lupin cotyledonary proteins Peanut cotyledonary proteinsSoybean cotyledonary proteinsSesame cotyledonary proteins
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Content of the presentation

Applications to allergen identification

Applications to industrial process evaluation

Specific use of antibodies

Conclusions
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L 368/110 EN Official Journal of the European Union
23.12.2006

COMMISSION DIRECTIVE 2006/142/EC of 22.12.2006 
amending Annex IIIa of Directive 2000/13/EC of the 
European Parliament and of the Council listing the 
ingredients which must under all circumstances appear 
on the labelling of foodstuffs

EU Directive including lupin in the list of 
ingredients which are likely to cause
adverse reactions in susceptible individuals



SimplyBlue SafeStain Lupin patient’s IgEs

γ-conglutin IgGs 11S basic sub. IgGs
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SameSame orderorder

1D electrophoresis 
and Western blot 
analysis of selected 
legume seed protein 
extracts
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AssessementAssessement of the immunoof the immuno--cross reactivities of cross reactivities of 
specificspecific polypeptidespolypeptides in in peanutpeanut (A), (A), soybeansoybean (B) (B) 

and lupin (C) 2D electrophoretic and lupin (C) 2D electrophoretic mapsmaps
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AminoacidAminoacid sequencesequence alignmentsalignments of lupin, of lupin, 
soybeansoybean and and peanutpeanut 11S 11S globulinglobulin basic basic 

subunitssubunits
tr|Q53I54|Q53I54_LUPAL      GLEETLCTMKLRHNIGESTSPDAYNPQAGRFKTLTSIDFPILGWLGLAAE 50
sp|P04776|GLYG1_SOYBN       GIDETICTMRLRHNIGQTSSPDIYNPQAGSVTTATSLDFPALSWLRLSAE 50 
tr|A1E2B0|A1E2B0_ARAHY      GLIETVCTLRLVHQLAESTDADKYNPRAG---------F--LT--ALT-- 35 
                            *: **:**::* *::.:::..* ***:**         *  *    *:   
 
tr|Q53I54|Q53I54_LUPAL      HGSIYKNALFVPYYNVNANSILYVLNGSAWFQVVDCSGNAVFNGELNEGQ 100 
sp|P04776|GLYG1_SOYBN       FGSLRKNAMFVPHYNLNANSIIYALNGRALIQVVNCNGERVFDGELQEGR 100 
tr|A1E2B0|A1E2B0_ARAHY      --PLT----F-PSFNMSN---L-AL--IDVFSTECCDG-----ATLH--- 64 
                              .:     * * :*:.    : .*     :..  *.*     . *:    
 
tr|Q53I54|Q53I54_LUPAL      VLTIPQNYAAAIKSLSDNFRYVAFKTNDIPQIATLAGANSEISALPLEVV 150 
sp|P04776|GLYG1_SOYBN       VLIVPQNFVVAARSQSDNFEYVSFKTNDTPMIGTLAGANSLLNALPEEVI 150 
tr|A1E2B0|A1E2B0_ARAHY      -------------------------------------------------- 
                                                                               
 
tr|Q53I54|Q53I54_LUPAL      AHAFNLNRDQARQLKNNNPYKFLVPPPQSQLRAVA 185 
sp|P04776|GLYG1_SOYBN       QHTFNLKSQQARQIKNNNPFKFLVPPQESQKRAVA 185 
tr|A1E2B0|A1E2B0_ARAHY      ----------------------------------- 

SeqA Name                     Len(aa)  SeqB Name                     Len(aa)  Score 
=================================================================================== 
1    tr|Q53I54|Q53I54_LUPAL   185      2    sp|P04776|GLYG1_SOYBN    185      65    
1    tr|Q53I54|Q53I54_LUPAL   185      3    tr|A1E2B0|A1E2B0_ARAHY   64       35    
2    sp|P04776|GLYG1_SOYBN    185      3    tr|A1E2B0|A1E2B0_ARAHY   64       31    
=======================================================================
============ 
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Group comparative analysis of Group comparative analysis of 
lupin 2D maps with purified lupin 2D maps with purified 

globulin fractionsglobulin fractions

α-conglutin

β-conglutin

γ-conglutin

Total proteins
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Coomassie Blue Lupin patient’s IgEs

γ-conglutin IgGs 11S basic subunit IgGs

2D electrophoretic 2D electrophoretic identificationidentification of of 
lupin lupin proteinprotein potentialpotential allergensallergens
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IgG IgE

TitersTiters of of specificspecific IgGsIgGs and IgEs in the and IgEs in the 
choleracholera toxintoxin mouse modelmouse model

MiceMice fedfed on a on a soybeansoybean--freefree dietdiet werewere 
fedfed lupin lupin flakesflakes forfor 5 5 weeksweeks



Coomassie

 

blue Peanut

 

IgEs 

2D electrophoretic 2D electrophoretic analysisanalysis of the crossof the cross-- 
reactivities reactivities betweenbetween peanutpeanut (A), (A), soybeansoybean (B) (B) 
and lupin (C) and lupin (C) polypeptidespolypeptides withwith peanutpeanut IgEsIgEs



Patient seraTotal proteins

2D electrophoretic 2D electrophoretic 
analysisanalysis and immuno and immuno 
reactionreaction withwith lupinlupin-- 
sensitizedsensitized patientpatient sera sera 
of of threethree lupin lupin speciesspecies
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Industrial Industrial processprocess proteomicsproteomics::

lupinlupin--basedbased pasta production on line pasta production on line analysisanalysis

Lupin flour/concentrate 
mixture

Gelatinised dough

Extruded dough Dry pasta
Plada, Italy (Heinz group)
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ComingComing soonsoon lupin detection ELISA lupin detection ELISA 
kit kit fromfrom RR--BiopharmBiopharm (D)(D)

Some features:

- pAbs to γ-conglutin

- specificity: cross-reactivity 
with soybean Bg7S

- sensitivity: 1-5 ppm
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RealReal--time PCR time PCR forfor lupin DNA lupin DNA 
detection in detection in foodsfoods
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Specificity of cγ32-f5/cγ32-r3 primer pairs

Sample PCR amplification

Lupin Lupinus albus +

Soybean Glycine max -

Corn Zea mays -

Soft wheat Triticum aestivum -

Durum wheat Triticum durum -

Chicken egg Gallus gallus -

Bovine milk Bos taurus -
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