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Immunological features of HMW subunits

• Comparison of HMW subunit amino acid sequences (AAS)

• High degree of homology in their AAS (up to 95 %)

• Extensive structural homologies between HMW subunits
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Immunological features of HMW subunits

• Comparison of HMW subunit amino acid sequences (AAS)

• High degree of homology in their AAS (up to 95 %)

• Extensive structural homologies between HMW subunits

Approach for monoclonal antibody development

• Search for unique AAS-motifs

• Search for small structural epitopes characteristical for single HMW subunits 

• Use of synthetic peptides as immunogen
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ELISA-development for detection of HMW subunit 1 (allele Glu-A1a)
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       470       480             490       500       510            
tr|X61 GQGQPGYYPTSPQQSGQLQQP------AQGQQPGQEQQGQQPGQGQQGQQPGQGQQ---P 
 
 
 
 
      520       530       540       550       560       570         
tr|X61 GQGQPGYYPTSPQQSGQEQQLEQWQQSGQGQPGHYPTSPLQPGQGQPGYYPTSPQQIGQG 
 
 
 
 
      580       590                                                 
tr|X61 QQPGQLQQPTQGQQGQQ------------------------------------------P 
 
 
 
 
        600       610       620       630       640             650 
tr|X61 GQGQQGQQPGQGQQGQQPGQGQQPGQGQPGYYPTSLQQSGQGQQPGQWQQPGQ------G 
 
 
 
 
              660       670       680       690       700       710 
tr|X61 LPGYYPTSSLQPEQGQQGYYPTSQQQPGQGPQPGQWQQSGQGQQGYYPTSPQQSGQGQQP 
 
 
 
 
              720       730       740       750       760       770 
tr|X61 GQWLQPGQWLQSGYYLTSPQQLGQGQQPRQWLQPRQGQQGYYPTSPQQSGQGQQLGQGQQ 
 
 
 
 
              780       790       800       810       820       830 
tr|X61 GYYPTSPQQSGQGQQGYDSPYHVSAEHQAASLKVAKAQQLAAQLPAMCRLEGGDALLASQ 
 
 
 
 
 
 

AAS of HMW subunit 1 (precursor)

C-Term.

N- and C-terminal domain

Signalsequence

Central repetitive domain

 
               10        20        30           40        50        
tr|X61 MTKRLVLFAAVVVALVALTAAEGEASGQLQCERELQE---HSLKACRQVVDQQLRDVSPE 
 
 
 
 
        60        70        80        90       100       110        
tr|X61 CQPVGGGPVARQYEQQVVVPPKGGSFYPGETTPPQQLQQSILWGIPALLRRYYLSVTSPQ 
 
 
 
 
       120       130       140             150       160       170  
tr|X61 QVSYYPGQASSQRPGQGQQPGQGQQE------YYLTSPQQSGQWQQPGQGQAGYYPTSPQ 
 
 
 
 
             180       190       200       210       220       230  
tr|X61 QSGQEQPGYYPTSPWQPEQLQQPTQGQQRQQPGQGQQLRQGQQGQQSGQGQPRYYPTSSQ 
 
 
 
              240       250       260       270       280       290 
tr|X61 -QPGQLQQLAQGQQGQQPERGQQGQQSGQGQQLGQGQQGQQPGQKQQSGQGQQGYYPISP 
 
 
 
 
                 300       310       320       330       340        
tr|X61 QQLGQG---QQSGQGQLGYYPTSPQQSGQGQSGYYPTSAQQPGQLQQSTQEQQLGQEQQD 
 
 
 
 
       350       360       370       380       390       400        
tr|X61 QQSGQGRQGQQSGQRQQDQQSGQGQQPGQRQPGYYSTSPQQLGQGQPRYYPTSPQQPGQE 
 
 
 
 
       410       420       430       440       450       460        
tr|X61 QQPRQLQQPEQGQQGQQPEQGQQGQQPGQGEQGQQPGQGQQGQQPGQGQPGYYPTSPQQS 

N-Term.
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AAS-Alignment of HMW subunit 1 vs. 
HMW subunit 2

 
       470       480             490       500       510            
tr|X61 GQGQPGYYPTSPQQSGQLQQP------AQGQQPGQEQQGQQPGQGQQGQQPGQGQQ---P 
       :::::::: :::::::: :::      ::::.  :  :::::::::::::::::::   : 
sp|P08 GQGQPGYYLTSPQQSGQGQQPGQLQQSAQGQKGQQPGQGQQPGQGQQGQQPGQGQQGQQP 
          440       450       460       470       480       490     
 
      520       530       540       550       560       570         
tr|X61 GQGQPGYYPTSPQQSGQEQQLEQWQQSGQGQPGHYPTSPLQPGQGQPGYYPTSPQQIGQG 
       ::::::::::::::::: ::  :::: ::::::.::::::::::::::: :::::: ::: 
sp|P08 GQGQPGYYPTSPQQSGQGQQPGQWQQPGQGQPGYYPTSPLQPGQGQPGYDPTSPQQPGQG 
          500       510       520       530       540       550     
 
      580       590                                                 
tr|X61 QQPGQLQQPTQGQQGQQ------------------------------------------P 
       :::::::::.:::::::                                          : 
sp|P08 QQPGQLQQPAQGQQGQQLAQGQQGQQPAQVQQGQQPAQGQQGQQLGQGQQGQQPGQGQQP 
          560       570       580       590       600       610     
 
        600       610       620       630       640             650 
tr|X61 GQGQQGQQPGQGQQGQQPGQGQQPGQGQPGYYPTSLQQSGQGQQPGQWQQPGQ------G 
       .:::::::::::::::::::::::::::: ::::: :.:::::::::::::::      : 
sp|P08 AQGQQGQQPGQGQQGQQPGQGQQPGQGQPWYYPTSPQESGQGQQPGQWQQPGQWQQPGQG 
          620       630       640       650       660       670     
 
              660       670       680       690       700       710 
tr|X61 LPGYYPTSSLQPEQGQQGYYPTSQQQPGQGPQPGQWQQSGQGQQGYYPTSPQQSGQGQQP 
        :::: :: ::  :::::::::: :::::: ::::::::::::.:::::::: :::::.: 
sp|P08 QPGYYLTSPLQLGQGQQGYYPTSLQQPGQGQQPGQWQQSGQGQHGYYPTSPQLSGQGQRP 
          680       690       700       710       720       730     
 
              720       730       740       750       760       770 
tr|X61 GQWLQPGQWLQSGYYLTSPQQLGQGQQPRQWLQPRQGQQGYYPTSPQQSGQGQQLGQGQQ 
       ::::::::  :.::: ::::: :::::  ::::: :::::::::: ::.::::: ::::: 
sp|P08 GQWLQPGQG-QQGYYPTSPQQSGQGQQLGQWLQPGQGQQGYYPTSLQQTGQGQQSGQGQQ 
          740        750       760       770       780       790    
 
              780       790       800       810       820       830 
tr|X61 GYYPTSPQQSGQGQQGYDSPYHVSAEHQAASLKVAKAQQLAAQLPAMCRLEGGDALLASQ 
       :::               : ::::::::::::::::::::::::::::::::::: ::: 
sp|P08 GYY---------------SSYHVSVEHQAASLKVAKAQQLAAQLPAMCRLEGGDALSASQ 
                          800       810       820       830         
 
 

 
               10        20        30           40        50        
tr|X61 MTKRLVLFAAVVVALVALTAAEGEASGQLQCERELQE---HSLKACRQVVDQQLRDVSPE 
       :.::::::.::::::::::.:::::: ::::::::::   . ::::.::.::::::.::: 
sp|P08 MAKRLVLFVAVVVALVALTVAEGEASEQLQCERELQELQERELKACQQVMDQQLRDISPE 
               10        20        30        40        50        60 
 
        60        70        80        90       100       110        
tr|X61 CQPVGGGPVARQYEQQVVVPPKGGSFYPGETTPPQQLQQSILWGIPALLRRYYLSVTSPQ 
       :.::  .::: :::::.::: :::::::::::::::::: :.:::::::.::: :::::: 
sp|P08 CHPVVVSPVAGQYEQQIVVP-KGGSFYPGETTPPQQLQQRIFWGIPALLKRYYPSVTSPQ 
               70        80         90       100       110          
 
       120       130       140             150       160       170  
tr|X61 QVSYYPGQASSQRPGQGQQPGQGQQE------YYLTSPQQSGQWQQPGQGQAGYYPTSPQ 
       :::::::::: ::::::::::::::       :: ::::: :::::: :::          
sp|P08 QVSYYPGQASPQRPGQGQQPGQGQQSGQGQQGYYPTSPQQPGQWQQPEQGQ--------- 
     120       130       140       150       160       170          
 
             180       190       200       210       220       230  
tr|X61 QSGQEQPGYYPTSPWQPEQLQQPTQGQQRQQPGQGQQLRQGQQGQQSGQGQPRYYPTSSQ 
             :::::::: :: :::::.::   :::::::      ::.: ::::: ::::::: 
sp|P08 ------PGYYPTSPQQPGQLQQPAQG---QQPGQGQ------QGRQPGQGQPGYYPTSSQ 
                    180       190                200       210      
 
              240       250       260       270       280       290 
tr|X61 -QPGQLQQLAQGQQGQQPERGQQGQQSGQGQQLGQGQQGQQPGQKQQSGQGQQGYYPISP 
        ::::::: ::::::::: .:::::: ::::: ::::::::::: :: ::::::    .  
sp|P08 LQPGQLQQPAQGQQGQQPGQGQQGQQPGQGQQPGQGQQGQQPGQGQQPGQGQQGQQLGQG 
         220       230       240       250       260       270      
 
                 300       310       320       330       340        
                                                       
tr|X61 QQLGQG---QQSGQGQLGYYPTSPQQSGQGQSGYYPTSAQQPGQLQQSTQEQQLGQEQQD 
       ::       ::::::: :::::: :: ::::::::::: ::::: ::  : :: .: ::  
sp|P08 QQGYYPTSLQQSGQGQPGYYPTSLQQLGQGQSGYYPTSPQQPGQGQQPGQLQQPAQGQQP 
         280       290       300       310       320       330      
 
       350       360       370       380       390       400        
 
tr|X61 QQSGQGRQGQQSGQRQQDQQSGQGQQPGQRQPGYYSTSPQQLGQGQPRYYPTSPQQPGQE 
       .:   :.:::: :: :: :: :::::::: ::::: ::::: ::::: ::::: :::    
sp|P08 EQ---GQQGQQPGQGQQGQQPGQGQQPGQGQPGYYPTSPQQSGQGQPGYYPTSSQQP--- 
            340       350       360       370       380             
 
       410       420       430       440       450       460        
tr|X61 QQPRQLQQPEQGQQGQQPEQGQQGQQPGQGEQGQQPGQGQQGQQPGQGQPGYYPTSPQQS 
                    :.::: ::::::: :::.:.:::::::   :::::::::::::: :: 
sp|P08 ------------TQSQQPGQGQQGQQVGQGQQAQQPGQGQ---QPGQGQPGYYPTSPLQS 
                 390       400       410          420       430    
 
 

N- and C-terminal domain

Signalsequence

Central repetitive domain

Unique motif in HMW subunit 1

Subunit 2

Subunit 1
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Peptide design - HMW subunit 1

Unique motif in HMW subunit 1 as potential 
epitope for mAb recognition

       310       320       330       340       350       360       370      
                                  STQEQQLGQEQQD 
QGQLGYYPTSPQQSGQGQSGYYPTSAQQPGQLQQSTQEQQLGQEQQDQQSGQGRQGQQSGQRQQDQQSGQ 
::: :::::: :: ::::::::::: ::::: ::  : :: .: :: .:   :.:::: :: :: :: ::    
QGQPGYYPTSLQQLGQGQSGYYPTSPQQPGQGQQPGQLQQPAQGQQPEQ---GQQGQQPGQGQQGQQPGQ 
   290       300       310       320       330          340       350       
 
 
 
 
 
 

STQEQQLGQEQQD
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Results – HMW subunit 1

Screening of hybridoma cell culture supernatants
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Immunogen: Peptide 592

Coating: HMW subunits 10 µg/ml in 2 M Urea, 50 mM DTT 50 mM Carbonate pH 9,6 1. 
antibody: Cell culture supernatant 1:2 dilution  



Helga Gruber, Gluten Workshop San Francisco 14.-16. Sept 2006 

0

0,2

0,4

0,6

0,8

1

1,2

Mav
eri

ck
Flor

ida

Astr
on

Atla
nti

s

Attis Bati
s

Alid
os

Age
nt

Aron Flai
r

Cae
sa

r
Kon

tra
st

Sorte

A
bs

 4
05

 n
m

Glu-A1a Glu-A1c

Results – HMW subunit 1

Application of mAb Antipep592 for the detection of HMW subunit 1 in 
varieties

Reaction of mAb Antipep592 in the Glu-A1-Assay: Data are 
means and standard deviations from 5 kernels per variety
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Results – HMW subunit 1

Application of mAb Antipep592 for the detection of HMW subunit 1 in 
F2 population W04801

Glu-A1-allele analysis of F2-population. Coating: Melas-extract from half-kernels in 
A-Page-AP, 1:32 dilution. Examination of Glu-1-alleles: SDS-PAGE. 
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ELISA-development for detection of HMW subunit 5 (allele Glu-D1d)
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  94.8% identity in 851 aa overlap; score: 5759 E(10,000):      0 
 
               10        20        30        40        50        60 
sp|P08 MAKRLVLFVAVVVALVALTVAEGEASEQLQCERELQELQERELKACQQVMDQQLRDISPE 
       :::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
sp|P10 MAKRLVLFVAVVVALVALTVAEGEASEQLQCERELQELQERELKACQQVMDQQLRDISPE 
               10        20        30        40        50        60 
 
               70        80         90       100       110          
sp|P08 CHPVVVSPVAGQYEQQIVVP-KGGSFYPGETTPPQQLQQRIFWGIPALLKRYYPSVTSPQ 
       :::::::::::::::::::: :::::::::::::::::::::::::::::::::::: :: 
sp|P10 CHPVVVSPVAGQYEQQIVVPPKGGSFYPGETTPPQQLQQRIFWGIPALLKRYYPSVTCPQ 
               70        80        90       100       110       120 
 
     120       130       140       150       160       170          
sp|P08 QVSYYPGQASPQRPGQGQQPGQGQQSGQGQQGYYPTSPQQPGQWQQPEQGQPGYYPTSPQ 
       ::::::::::::::::::::::::      ::::::::::::::..::::: :::::::: 
sp|P10 QVSYYPGQASPQRPGQGQQPGQGQ------QGYYPTSPQQPGQWEEPEQGQQGYYPTSPQ 
              130       140             150       160       170     
 
     180       190       200       210       220       230          
sp|P08 QPGQLQQPAQGQQPGQGQQGRQPGQGQPGYYPTSSQLQPGQLQQPAQGQQGQQPGQGQQG 
       ::::::::::::::::::::.:::::::::::::::::::::::::::::::::::.::: 
sp|P10 QPGQLQQPAQGQQPGQGQQGQQPGQGQPGYYPTSSQLQPGQLQQPAQGQQGQQPGQAQQG 
          180       190       200       210       220       230     
 
     240       250       260       270       280       290          
sp|P08 QQPGQGQQPGQGQQGQQPGQGQQPGQGQQGQQLGQGQQGYYPTSLQQSGQGQPGYYPTSL 
       :::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
sp|P10 QQPGQGQQPGQGQQGQQPGQGQQPGQGQQGQQLGQGQQGYYPTSLQQSGQGQPGYYPTSL 
          240       250       260       270       280       290     
 
     300       310       320       330       340       350          
sp|P08 QQLGQGQSGYYPTSPQQPGQGQQPGQLQQPAQGQQPEQGQQGQQPGQGQQGQQPGQGQQP 
       :::::::::::::::::::::::::::::::::::: ::::::::::::::::::::::: 
sp|P10 QQLGQGQSGYYPTSPQQPGQGQQPGQLQQPAQGQQPGQGQQGQQPGQGQQGQQPGQGQQP 
          300       310       320       330       340       350     
 
     360       370       380       390       400       410          
sp|P08 GQGQPGYYPTSPQQSGQGQPGYYPTSSQQPTQSQQPGQGQQGQQVGQGQQAQQPGQGQQP 
       :::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
sp|P10 GQGQPGYYPTSPQQSGQGQPGYYPTSSQQPTQSQQPGQGQQGQQVGQGQQAQQPGQGQQP 
          360       370       380       390       400       410     
 
     420       430       440       450       460       470          
sp|P08 GQGQPGYYPTSPLQSGQGQPGYYLTSPQQSGQGQQPGQLQQSAQGQKGQQPGQGQQPGQG 
       :::::::::::: ::::::::::::::::::::::::::::::::::::::::::::::: 
sp|P10 GQGQPGYYPTSPQQSGQGQPGYYLTSPQQSGQGQQPGQLQQSAQGQKGQQPGQGQQPGQG 
          420       430       440       450       460       470     
 

     480       490       500       510       520       530          
sp|P08 QQGQQPGQGQQGQQPGQGQPGYYPTSPQQSGQGQQPGQWQQPGQGQPGYYPTSPLQPGQG 
       :::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
sp|P10 QQGQQPGQGQQGQQPGQGQPGYYPTSPQQSGQGQQPGQWQQPGQGQPGYYPTSPLQPGQG 
          480       490       500       510       520       530     
 
     540       550       560       570       580       590          
sp|P08 QPGYDPTSPQQPGQGQQPGQLQQPAQGQQGQQLAQGQQGQQPAQVQQGQQPAQGQQGQQL 
       :::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
sp|P10 QPGYDPTSPQQPGQGQQPGQLQQPAQGQQGQQLAQGQQGQQPAQVQQGQQPAQGQQGQQL 
          540       550       560       570       580       590     
 
     600       610          620                630       640        
sp|P08 GQGQQGQQPGQGQQ---PAQGQQGQQPGQGQ---------QGQQPGQGQQPGQGQPWYYP 
       ::::::::::::::   ::::::::::::::         :::::::::::::::::::: 
sp|P10 GQGQQGQQPGQGQQGQQPAQGQQGQQPGQGQHGQQPGQGQQGQQPGQGQQPGQGQPWYYP 
          600       610       620       630       640       650     
 
       650       660       670       680       690       700        
sp|P08 TSPQESGQGQQPGQWQQPGQWQQPGQGQPGYYLTSPLQLGQGQQGYYPTSLQQPGQGQQP 
       ::::::::::::::::::::      ::::::::  .    ::::::::::::::::::: 
sp|P10 TSPQESGQGQQPGQWQQPGQ------GQPGYYLTFSVAARTGQQGYYPTSLQQPGQGQQP 
          660       670             680       690       700         
 
       710       720       730       740       750       760        
sp|P08 GQWQQSGQGQHGYYPTSPQLSGQGQRPGQWLQPGQGQQGYYPTSPQQSGQGQQLGQWLQP 
       ::::::::::: ::::::.::::::::::::::::::::::::::::  ::::::::::: 
sp|P10 GQWQQSGQGQHWYYPTSPKLSGQGQRPGQWLQPGQGQQGYYPTSPQQPPQGQQLGQWLQP 
      710       720       730       740       750       760         
 
       770       780       790       800       810       820        
sp|P08 GQGQQGYYPTSLQQTGQGQQSGQGQQGYYSSYHVSVEHQAASLKVAKAQQLAAQLPAMCR 
       :::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
sp|P10 GQGQQGYYPTSLQQTGQGQQSGQGQQGYYSSYHVSVEHQAASLKVAKAQQLAAQLPAMCR 
      770       780       790       800       810       820         
 
       830         
sp|P08 LEGGDALSASQ 
       ::::::::::: 
sp|P10 LEGGDALSASQ 
      830          
 

AAS-Alignment of HMW subunit 2 vs. HMW subunit 5

N- and C-terminal domain

Signalsequence

Central repetitive domain

Subunit 5

Subunit 2
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HMWGS 2 EGEASEQLQCERELQELQERELKACQQVMDQQLRDISPECHPVVVSPVAGQYEQQIVVP-KGGSFYPGETTPPQQL 
        :::::::::::::::::::::::::::::::::::::::::::::::::::::::::::.:::::::::::::::: 
HMWGS 5 EGEASEQLQCERELQELQERELKACQQVMDQQLRDISPECHPVVVSPVAGQYEQQIVVPPKGGSFYPGETTPPQQL 
 
 
 
QQRIFWGIPALLKRYYPSVTSPQQVSYYPGQASPQRPGQGQQPGQGQQSGQGQQGYYPTSPQQPGQWQQPEQGQPGYYPTSPQ 
::::::::::::::::::::.::::::::::::::::::::::::::......::::::::::::::..:::::.:::::::: 
QQRIFWGIPALLKRYYPSVTCPQQVSYYPGQASPQRPGQGQQPGQGQ------QGYYPTSPQQPGQWEEPEQGQQGYYPTSPQ 
 
 
 

C-terminal protein fragments of HMW subunit 2 and HMW subunit 5 

Peptide design - HMW subunit 5

AAS-position 97:
Cys-Ser exchange
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                 M              M              M  
HMWGS 2 EGEASEQLQCERELQELQERELKACQQVMDQQLRDISPECHPVVVSPVAGQYEQQIVVP-KGGSFYPGETTPPQQL 
        :::::::::::::::::::::::::::::::::::::::::::::::::::::::::::.:::::::::::::::: 
HMWGS 5 EGEASEQLQCERELQELQERELKACQQVMDQQLRDISPECHPVVVSPVAGQYEQQIVVPPKGGSFYPGETTPPQQL 
                 M              M              M 
 
 
QQRIFWGIPALLKRYYPSVTSPQQVSYYPGQASPQRPGQGQQPGQGQQSGQGQQGYYPTSPQQPGQWQQPEQGQPGYYPTSPQ 
::::::::::::::::::::.::::::::::::::::::::::::::......::::::::::::::..:::::.:::::::: 
QQRIFWGIPALLKRYYPSVTCPQQVSYYPGQASPQRPGQGQQPGQGQ------QGYYPTSPQQPGQWEEPEQGQQGYYPTSPQ 
                    M 
 
 
 

Cysteine-specific modification of the proteins with Vinylpyridine (VP) for  
structural enhancement of the Serine – Cysteine exchange at AAS-position 97  

M=Vinylpyridine

Peptide design - HMW subunit 5
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                 M              M              M  
HMWGS 2 EGEASEQLQCERELQELQERELKACQQVMDQQLRDISPECHPVVVSPVAGQYEQQIVVP-KGGSFYPGETTPPQQL 
        :::::::::::::::::::::::::::::::::::::::::::::::::::::::::::.:::::::::::::::: 
HMWGS 5 EGEASEQLQCERELQELQERELKACQQVMDQQLRDISPECHPVVVSPVAGQYEQQIVVPPKGGSFYPGETTPPQQL 
                 M              M              M 
 
 
QQRIFWGIPALLKRYYPSVTSPQQVSYYPGQASPQRPGQGQQPGQGQQSGQGQQGYYPTSPQQPGQWQQPEQGQPGYYPTSPQ 
::::::::::::::::::::.::::::::::::::::::::::::::......::::::::::::::..:::::.:::::::: 
QQRIFWGIPALLKRYYPSVTCPQQVSYYPGQASPQRPGQGQQPGQGQ------QGYYPTSPQQPGQWEEPEQGQQGYYPTSPQ 
                    M 
            
 
                 SVTCPQ 
                    M 
 
 

Design of a cysteine modified synthetic peptide as immunogen for the 
development of mAbs 

M=Vinylpyridin

Peptide design - HMW subunit 5
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Immunogen: Peptide 4414
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Coating: HMW subunit-VP 50 µg/ml in 2 M urea 50 mM carbonate pH 9,6; 
1. antibody: Cell culture supernatants, undiluted   

Results – HMW subunit 5

Screening of hybridoma cell culture supernatants
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Results – HMW subunit 5

Application of mAb Antipep4414 for the detection of the 
Glu-D1d -allele in varieties

Reaction of mAb Antipep4414 in the Glu-D1-Assay: Data are 
means and standard deviations from 5 kernels per variety
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Results – HMW subunit 5

Application of mAb Antipep4414 for the detection of the Glu-D1d -
allele in F2-population W04801

Glu-D1-allele analysis of F2-population. Coating: Melas-extract from half-
kernels in A-Page-AP, 1:32 dilution. Examination of Glu-1-alleles: SDS-PAGE. 
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• Standarized assay for easy and fast detection of the alleles of the
Glu-A1-genlocus   

• Assay for detection of the allele Glu-D1d

• Practical application: Variety testing 

Selection in F2-populations 

Differentiation of homozygous and heterozygous 
lines regarding the Glu-A1a allele in F2-populations

Conclusion
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Future prospects

Development of an overall Glu-ABD1-Assay, for determination of the most 
important HMW subunit alleles

Quantitative analyses of amounts and proportions of HMW subunits using ELISA 
methods

• Further eludication of the influence of HMW subunit proportions on wheat quality

• Introduction of the knowledge into the breeding process (low protein varieties)

Further proteins of interest
• Gliadins 

• Wheat proteins responsible for allergic reactions
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