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Proteins in wheat endosperm
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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 G/u-A1a)
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AAS of HMW subunit 1 (precursor)

10 20 30 40 50
tr|X61 MTKRLVLFAAVVVALVALTAAEGEASGQLQCERELQE---HSLKACRQVVDQQLRDVSPE
N-Term.

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 -QPGQLQQLAQGQQGQQPERGQQGQQSGQGQQLGQGQQGQQPGOKQQSGQGQQGYYPISP

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

470 480 490 500 510
tr|X61 GQGQPGYYPTSPQQSGQLQQP—------ AQGQQPGQEQQGQQPGQGQQGQQPGQGQQ--~-P
520 530 540 550 560 570

tr|X61 GQGQPGYYPTSPQQSGQEQQLEQWQQSGQGQPGHYPTSPLQPGQGQPGYYPTSPQQIGQG

580 590
tr|X61 QQPGQLQQPTQGQQGQQ=—— === === —mmmmmm o m oo mmmmmmmmmmoooo P
600 610 620 630 640 650

tr|x61 GQGOQGQOPGQGQQGQQPGQAGQROPGQGQPGYYPTSLQQSGQAGQQPGQWQQPGQ-————~- G
660 670 680 690 700 710

tr|x61 LPGYYPTSSLQPEQGQQGYYPTSQQQPGQGPQPGOWQQSGQGQQGYYPTSPQQSGQGQQP

720 730 740 750 760 770
tr|X61 GQWLQPGQWLQSGYYLTSPQOLGQGQQPRQWLQPRQGQQGYYPTSPQQSGQGQQLGQGQQ

780 790 800 810 820 830
tr|X61 GYYPTSPQQSGQGQQGYDSPYHVSAEHQAASLKVAKAQQLAAQLPAMCRLEGGDALLASQ

C-Term.

Signalsequence
N- and C-terminal domain

Central repetitive domain
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Subunit 1

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

10 20 30 40 50
- MEKRLVLFBAVWVALVALIBAEGEASEQLQCEREL QF SHSI KACRQVEIDQQLRDJISPE

Subunit 2 MAKRLVLFVAWVALVALTVAEGEASEQLQCERELQELQERELKACQQVMDQQLRDISPE

10 20 30 50 60

60 70 80 90 100 110
tr|X61 CRPVEEEPVARQYEQQEVVPRKGGSFYPGETTPPQQLQORINGIPALLERY YESVTSPQ

sp|PO8 CHPVWSPVAGQYEQQ 1VVP-KGGSFYPGETTPPQQLQQORIFWGIPALLKRYYPSVTSPQ
70 80 90 100 110

120 130 140 150 160 170
triX61 QVSYYPGQASEQRPGQGQQPGQGCQOEEEEESY YETSPQOBGQWQQPEQCOAENNENSED

sp|PO8 QVSYYPGQASPQRPGQGQQPGQGQQSGQGQQGYYPTSPQQPGQWQQPEQGQ —————————

120 130 170
180 190 200 210 220 230
tr|x61 PSEEEEPGYYPTSPHQPEQLQQPHQGEBRQQPGQGQRERBEEQGEQBGQGQPRYYPTSSQ
sp|PO8 Ezzzas PGYYPTSPQQPGQLQQPAQG---QQPGQGQ-—---- QGRQPGQGQPGYYPTSSQ
180 190 200 210
240 250 260 270 280 290

tr|X61 -QPGQLQOEAQGQQGQQPERGQQGQOEGQGQOEGQGQQGQQPGRQQSCQGQQCHNENER

sp|PO8 LQPGQLQQPAQGQQGQQPGQGQQGQQPGQGQQPGQGQQGQQPGQGQQPGQGQQGQQLGQG

300 310 320 330 340

trix61 QESREEEEQQSCQGQMNGYYPTSEQUEGQGQSGYYPTSEQQPGORQC HIQEQQEEQEQC]

sp|Po8 QQGYYPTSLQQSGQGQPGYYPTSLQQLGQGQSGYYPTSPQQPGQGQC DGQLQQPAQGQQF
280 290 300 310

350 360 370 380 390 400

tr|x61 QUEBRGRQGQOBGORQVBQVECACQQPCORQPGY YETSPOOBGQGQPRYYPTSRQQPERE

sp|Po8 EQ———GQQGQQPGQGQQGQQPGQGQQPGQGQPGYYPTSPQQSGQGQPGYYPTSSQQP———
370

410 420 430 440 450 460

tr|x61 _QQIQQPIQGQQGQQIGQGIQGQQPGQGQ-QPGQGQPGYYPTSPIQS

sp|POg EEssmsszzssc Téééc}ﬁeééééééévééééé,&ééﬁéééé—-—éﬁééééﬁé\'(\'(ﬁféﬁl_éé
430
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470 480 490 500 510
tr|X61 GQGQPGYYRTSPQQSGOEQQP EEEEEEAQCORREOERCQPGQCOQGQQPGQCQOREEP

sp|PO8 GQGQPGYYLTSPQQSGQGQQPGQLQQSAQGQKGQQPGQGQQPGQGQQGQQPGQGQQGQQP
440 450 470 480

520 530 540 550 560 570
tr|X61 GQGQPGYYPTSPQQSGOEQQEEQWQOBGQGQPGHYPTSPLQPGQGQPGYRPTSPQQEGQG

sp|PO8 GQGQPGYYPTSPQQSGQGQQPGOWQQPGQGQPGYYPTSPLQPGQGQPGYDPTSPQQPGQG
500 510 520 530 540 550

580 590
tr | X61 QQPGQLQQPIQG Q0G0 ——r

sp|P08 QQPGQLQQPAQGQQGQQLAQGQQGQQPAQVQQGQQPAQGQQGQQLGQGQQGQQPGQGQQP

600 610 620 630 640 650
tr|X61 GQGQQGQQPGQGQQGQQPGQGQRQPGQGQPEBYYPTS LQQSGQGQQPGQWQQPGQ-G

sp|PO8 AQGQQGQQPGQGQQGQQPGQGQQPGQGQPWYYPTSPQESGQGQQPGQWQQPGQWQQPGQG
620 630 640 650 660 670

660 670 680 690 700 710
trixe1 EPGYYETSELOBEQGQQGY YPTSEOQPGOGRQPGQIQQSGOGORGYYPTSPORSCQGORP

sp|PO8 QPGYYLTSPLQLGQGQQGYYPTSLQQPGQGQQPGQWQQSGQGQHGYYPTSPQLSGQGQRP
680 690 700 720 730

720 730 740 750 760 770
tr|x61 GQWLQPGQ.Q.GYY.TSPQQ.GQGQQ.QWLQPlQGQQGYYPTSPQQIGQGQQIGQGQQ

sp|PO8 GQWLQPGQG-QQGYYPTSPQQSGQGQQLGQWLQPGQGQQGYYPTSLQQTGQGQQSGQGQQ
740 750 760 770 780 790

780 790 800 810 820 830

trixel GYYRISERUSERERUENESH Y HVSBEHQAASLKVAKAQQLAAQLPANCRLEGGDALIASQ

sp|PO8 GYY===z=sssssozoos SSYHVSVEHOARSL KVAKAQQL AAQLPANCRLEGGDALSASQ
800 810 820 830

Signalsequence
N- and C-terminal domain
Central repetitive domain

Unigue motif in HMW subunit 1
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Peptide design - HMW subunit 1

310 320 330 340 350 360 370

QGQEGYYPTSBQQEGQGQSGYYPTSHQQPGQBLQ QEQQEEQEQQ Q-GlQGQQlGQlQQlQQlGQ

)---GQQGQQPGQGQQGAQPGQ
340 350

QGQPGYYPTSLQQLGQGOSGYYPTSPQOPZQGQQPGQLOQPAQGQQP
290 300 3

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

Screening of hybridoma cell culture supernatants

Immunogen: Peptide 592

3,5
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Getesteter Klon

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

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

Glu-Ala Glu-Alc
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Reaction of mAb Antipep592 in the G/u-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-Alc Glu-Ala and Glu-Ala/c

A N
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Glu-Al-allele analysis of F2-population. Coating: Melas-extract from half-kernels in
A-Page-AP, 1:32 dilution. Examination of G/u-1-alleles: SDS-PAGE.
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ELISA-development for detection of HMW subunit 5 (allele G/u-D1d)

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



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

94.8% identity in 851 aa overlap; score: 5759 E(10,000): 0

i 10 20 30 40 50 60
Subunit 2 28 MAKRLVLFVAVVVALVALTVAEGEASEQLQCERELQELQERELKACQQVMDQQLRDISPE

Subunit5 10 MAKRLVLFVAWVALVALTVAEGEASEQLQCERELQELQERELKACQQVMDQQLRDISPE
10 20 30 50 60

70 80 90 100 110
sp|P08 CHPVVVSPVAGQYEQQIVVPEKGGSFYPGETTPPQQLQQRIFWGIPALLKRYYPSVTEPQ

sp|P10 CHPVVVSPVAGQYEQQIVVPPKGGSFYPGETTPPQQOLQQRIFWGIPALLKRYYPSVTCPQ
70 80 90 100 110 120

120 130 140 150 160 170
spIP08 QVSYYPGQASPQRPGQGQQPGQGQREERENQGYYPTSPQQPGQWRRPEQGQEGYYPTSPQ

180 190 200 210 220 230
sp|P08 QPGQLQQPAQGQQPGQGQQGRQPGQGQPGYYPTSSQLQPGQLQQPAQGQQGQQPGQEQQG

sp|P10 QPGQLQQPAQGQQPGQGQQGQQPGQGQPGYYPTSSQLQPGQLQQPAQGQQGQQPGQAQQG
180 190 200 210 220 230

240 250 260 270 280 290
sp|PO8 QQPGQGQQPGQGQQGAQPGQGAQPGAGQQGQQLGQGQQGYYPTSLQQSGQGQPGYYPTSL

sp|P10 QQPGQGQQPGQGQQGQQPGQGQQPGQGQQGQQLGQGQQGYYPTSLQQSGQGQPGYYPTSL
280 290

300 310 320 330 340 350
sp|PO8 QQLGQGQSGYYPTSPQQPGQGQQPGQLQQPAQGQQPEQGQRQGQQPGQRGQRQGQQPGQGQQP

sp|P10 QQLGQGQSGYYPTSPQQPGQGQQPGQLQQPAQGQQPGQGQQGQQPGQGQQGQQPGQGQQP
300 310 320 330 340 350

360 370 380 390 400 410
sp|PO8 GQGQPGYYPTSPQQSGQGQPGYYPTSSQQPTQSQQPGQGQQGQQVGQGQQAQQPGQGQQP

sp|P10 GQGQPGYYPTSPQQSGQGQPGYYPTSSQQPTQSQQPGQGQQGQQVGQGQQAQQPGQGQQP
360 370 380 390 400 410

420 430 440 450 460 470
spIP08 GQGQPGYYPTSPEQSGQGQPGYYLTSPQQSEQGQQPGQLQQSAQGQKGQQPGQGQQPGQG

sp|P10 GQGQPGYYPTSPQQSGQGQPGYYLTSPQQSGQGQQPGQLQQSAQGQKGQQPGQGQQPGQG
420 430 470

. 500 510 520 530
sp|P08 QQGQQPGQGQQGQQPGQGQPGYYPTSPQQSGQGQQPGQWQQPGQGQPGYYPTSPLOPGQG

spIP10 éééééﬁéc’géc}ééééF'»éc}éc}éé\h}éféﬁéc}ééééééﬁééWéc‘gﬁééééﬁéWﬁ%éﬁLc}bé{yé
480 490 500 510 520 530

540 550 560 570 580 590
sp|P08 QPGYDPTSPQQPGQGQQPGQLQQPAQGQQGQQLAQGQRQGQQPAQVQQGQQPAQGQQGQQL

sp|P10 QPGYDPTSPQQPGQGQQPGQLQQPAQGQQGQQLAQGQQGQQPAQVQQGQQPAQGQQGQQL
540

600 610 620 630 640
sp| P08 GQGQQGQQPGQGQUEEEPAQGQQGQQPGQGO I 0GQQPGQGQQPGQGQPWY YP

sp|P10 GQGQQGQQPGQGQQGQQPAQGQQGQQPGQGQHGQQPGQGQQGQQPGQGQQPGQGQPWYYP
600 610 620 630 640 650

650 660 670 680 690 700
sp|PO8 TSPQESGQGQQPGQWQQPGQIREEENGQOPGYYL TRISMERGQQGYYPTSLQQPGQGQQP

sp|P10 TSPQESGQGQQPGQWQQPGQ ------ GQPGYYLTFSVAARTGOQGYYPTSLQQPGOGQQP
660 670 680 690 700

710 720 730 740 750 760
sp|P08 GQWQQSGQGQHEYYPTSPELSGQGQRPGQWLQPGQGQQGYYPTSPQOEEQGQQLGQWLQP

sp|P10 GQWQQSGQGQHWYYPTSPKLSGQGQRPGQWLQPGQGQQGYYPTSPQQPPQGQQLGQWLQP
710 720 730 740 750 760

770 780 790 800 810 820
sp|PO8 GQGQQGYYPTSLQQTGQGQQSGQGQQGYYSSYHVSVEHQAASLKVAKAQQLAAQLPANCR

sp|P10 GQGQQGYYPTSLQQTGQGQQSGQGQQGYYSSYHVSVEHQAASLKVAKAQQLAAQLPAMCR
800 810 820

830
sp|P08 LEGGDALSASQ

sp|P10 LEGGDALSASQ
830

Signalsequence
N- and C-terminal domain
Central repetitive domain
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Peptide design - HMW subunit 5

HMWGS 2 EGEASEQLQCERELQELQERELKACQQVMDQQLRDISPECHPVVVSPVAGQYEQQIVVPEKGGSFYPGETTPPQQL

HMWGS 5 EGEASEQLQCERELQELQERELKACQQVMDQQLRDISPECHPVVVSPVAGQYEQQIVVPPKGGSFYPGETTPPQQL

QQRIFWG IPALLKRYY >SVTSPQQ /SYYPGQASPQRPGQGQQPGQGQREERERQGY YPTSPQQPGQWREPEQGQEGYYPTSPQ

T

AAS-position 97:
Cys-Ser exchange

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

M=Vinylpyridine

M M M
HMWGS 2 EGEASEQLQCERELQELQERELKACQQVMDQQLRDISPECHPVVVSPVAGQYEQQIVVPEKGGSFYPGETTPPQQL

HMWGS 5 EGEASEQLQCERELQELQERELKACQQVMDQQLRDISPECHPVVVSPVAGQYEQQIVVPPKGGSFYPGETTPPQQL
M M M

L VSYYPGQASPQRPGQGQQPGQGQREERERQGY YPTSPQQPGQWEEPEQGQEGYYPTSPQ

QQRIFWGIPALLKRY

QQRIFWG I PALLKRYY 2SVTCPQG VSYYPGQASPQRPGQGQQPGQGQ—-————— QGYYPTSPQQPGQWEEPEQGQQGYYPTSPQ

Cysteine-specific modification of the proteins with Vinylpyridine (VP) for
structural enhancement of the Serine — Cysteine exchange at AAS-position 97
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Peptide design - HMW subunit 5

M=Vinylpyridin

M
HMWGS 2 EGEASEQLQCERELQELQERELKACQQVMDQQLRDISPECHPVVVSPVAGQYEQQIVVPEKGGSFYPGETTPPQQL

HVWGS 5 EGEASEQLQCERELQELQERELKACQQVMDQQLRDISPECHPVVVSPVAGQYEQQIVVPPKGGSFYPGETTPPQQL
M M

QQRIFWG IPALLKRYY >SVTEPQQ /SYYPGQASPQRPGQGQQPGQGQEEERENQGYYPTSPQQPGQWIEPEQGQEGYYPTSPQ

QQRIFWG IPALLKRYY >SVTCPQQ /SYYPGQASPQRPGQGQQPGQGQ-————~- QGYYPTSPQQPGQWEEPEQGQQGYYPTSPQ

Design of a cysteine modified synthetic peptide as immunogen for the
development of mAbs
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Results — HMW subunit 5

Screening of hybridoma cell culture supernatants

Immunogen: Peptide 4414

0,35
0,3
0,25
0,2
0,15
0,1
0,05

Abs 405 nm

OHMWGS 5-VP

B HMWGS 2-VP

Klon 2-8

Klon 30-3 Klon 35-6

Getesteter Klon

Coating: HMW subunit-VP 50 pug/ml in 2 M urea 50 mM carbonate pH 9,6;
1. antibody: Cell culture supernatants, undiluted
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Results — HMW subunit 5

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

Glu-D1d Glu-Dia
1,4
1,2
. 2
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Reaction of mAb Antipep4414 in the G/u-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 G/u-D1d -
allele in F2-population W04801

Glu-Dia Glu-Dia/d Glu-D1d

Abs 405 [nm]

1,00
0,80
0,60

0,40
0,20 -

0,00

A N N
( \'4 Y4 A\
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F2-line

Glu-D1-allele analysis of F2-population. Coating: Melas-extract from half-
kernels in A-Page-AP, 1:32 dilution. Examination of G/u-1-alleles: SDS-PAGE.
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Conclusion

e Standarized assay for easy and fast detection of the alleles of the
Glu-A1-genlocus

e Assay for detection of the allele G/u-D1d

e Practical application: Variety testing
Selection in F2-populations

Differentiation of homozygous and heterozygous
lines regarding the G/u-Ala allele in F2-populations
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Future prospects

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

Quantitative analyses of amounts and proportions of HMW subunits using ELISA
methods
e Further eludication of the influence of HMW subunit proportions on wheat quality
e Introduction of the knowledge into the breeding process (low protein varieties)

Further proteins of interest
e Gliadins
e Wheat proteins responsible for allergic reactions
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