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Durum wheat production

from International Grain Council,

Country 2011/12 2012/13 2013/14 2014/15 Variation
EU-28 8.2 7.9 7.9 7.7 -2.5%
France 2.1 2.4 1.8 1.6 -11.1%
Greece 0.9 0.7 0.8 0.9 12.5%
Italy 3.9 4.2 4.0 4.0 0%
Spain 0.9 0.4 0.9 0.9 0%
Kazakhstan 3.0 1.4 2.0 2.1 5.0%
Canada 4.2 4.6 6.5 4.8 -26.2%
Mexico 2.2 2.1 2.3 2.3 0.1%
USA 1.4 2.2 1.7 2.5 47.1%
Argentina 0.2 0.2 0.3 0.3 0.0%
Syria 1.7 15 15 15 0.0%
Turkey 3.0 3.0 3.0 2.8 -6.7%
India 1.1 1.2 1.2 1.3 8.3%
Algeria 2.5 3.0 25 25 0.0%
Morocco 1.7 1.3 1.9 1.6 -15.8%
Tunisia 1.2 1.3 1.2 1.2 0.0%
Australia 0.6 0.5 0.5 0.5 0.0%
others 5.8 8.2 5.7 5.7 0.0% S diAg
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World total 36.7 35.2 38.0 36.6 -3.7%
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Durum wheat

" Durum wheat (Triticum turgidum L. spp. durum) is a
tetraploid cereal (2n = 4x = 28), highly adapted to
the Mediterranean environment.

from Shewry and Tatham, 2016

Ploidy genome Wild species Cultivated species

diploid

D T. tauschii

A T. urartu

A T. monococcum var. T. monococcum var. einkorn
boeticum monococcum

tetraploid

AB T. turgidum var. T. turgidum var. emmer
dicoccoides dicoccum

T. turgidum var. durum  durum <=
hexaploid
ABD T. aestivum var. aestivum bread wheat

T. aestivum var. spelta spelt
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20t century
durum wheat breeding

Durum wheat breeding, promoted by Nazareno Strampelli, resulted in the selection of genotypes
#= associating the following traits:

* higher yield
 environmental adaptability
« earliness in the heading time (longer grain filling period)

* size reduction by introgression of the Rht genes (lodging resistance and higher harvest index)

» better technological quality traits (glu B1 and glu B3 alleles)

i f ¢ ®

t-1 Rht-B1d Rht-B1b Rht-D1b Rht-D1d Rht-Ble Rht-Bic Rht-Dic
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Durum wheat technological end-use

Semolina, mostly used for the production of
- ‘pasta, bread and cous cous, is obtained
- from the milling process of the endosperm.

It represents the main source of
carbohydrates as well as proteins and
dietary fibre, in the : .
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Gluten proteins

Storage proteins account for about 80% of total grain proteins (Shewry et al., 2009)

alcohol-

prolamin alcohol- e —t——— HMW subunits
Gi?;\ugllﬁs group insoluble 6 =1
. iy GLUTENINS 5 i w5-gliadins
W = o
’ L } S5 \ ‘ 4= B w-gliadins .
4] \[ 1 ] HMW Subunits LMW subunits
v _ | D(o) gliadins
: 1p ; ¥ | B (LMW mys) § LMW .
|P {—— S-rich ———— 8] cm subunits -»
‘e
Lactate
) :: SCQ%) SDS-PAGE N
' 19 41 +L
M, 10 12 14 17 21 28 35 42 M
glutenin
Gliadin Glutenin
gliadin

AR

Gluten (gliadin + glutenin)
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Glutenin subunits polymorphism e e
High molecular weight (HMW- Low molecular weight (LMW-
& Shewry et al. (2009) D’Ovidio and Masci (2004)
N
B i 5
g 52 3
- 2 HMW{
Y e
: . . .
4 3 - — 2" - L
—— L — -l = = = = LMW_,{ }LMW‘Z y42 = - yas| y
: s = i 7 —
- A4 -..aw- o~ B
— BN B = g o 5. B E -_— I
el : !! 2 ~| g ; o
— - - o A -B,
Table 4
Glutenins (Glu) and gliadins (Gl composition evaluated for 14 durum wheat cultivars
Glu-Al  Glu-Bl  Gli-Al (w-gli)  Gli-BI Gli-A2 Gli-B2
w-gli ~-gli Bgli LMW agli B-gli
Timilia Null 20 2335 45:46 - N2 T6TRB0ELES S9:60:62:65
Russello S.G7  Null Tie - 23:25:3538 454651 - QMW-I)  T6:78:80:82:85:94  50:60:62:65
Cappelli Null 20 20 23:35 45:51 - TV T3:77:79:84:80 50:60:62:65
Aziziah Null : - 25333538 42 - LMW-1  73:77:79;84;80 55:58:61:63
Grifoni 235 Null (7+5) - 23:31:35 45:46 - LMW-2  7678:80:828504  S0:60:62:65
Capeiti 8 Null 7 - 33 45.46 - 8 T3:77:79:84:80 50:60:62:65
Trinakria Null 20 - 35 45:46 - CIMW-D)  73:77:79:84:89 S9:60:62:65
Appulo Null 20 20 23:33 45.46 - W2 73:77:79:84:89 S9:60:62:65
Creso Null 6+8 20 23:35 45:51 - LMW.2  73:77:79:84:80 59:60:62:65
Valnova Null T+8 20 23:35 45:51 - LMW-2  73:77:79;84;80 50:60:62:65
Arcangelo Null 20 20 23:33 45:51 - LMW-2  73:77:79;84:89 S9:60:62:65
Duilio Null T+8 20 23:35 45:51 - LMW.2  7678:80:82:85:04  50:60:62:65
Simeto Null 7+8 20 23:35 45:51 - LMW-2  73:.77:79;84;80 50:60:62:65
Ofanto Null 20 20 23:35 45:51 - LMW2  73:77:79:84:80 59:60:62:65

De Vita et al., 2007
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Gluten related disorders

‘ Gluten Related

Disorders
Pathogenesis
Autoimimune ‘ Allergic \
I |
—
Celiac Disease Gluten Ataxia herpetiformis Wheat allergy
|
I | | | | |
Symptomatic Silent Potential Respiratory Food Allergy WDEILA Contact

Urticaria

from Sapone et al.
(2012)
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. . . . . Univer;i. dl Foggia
List of celiac disease epitopes List of wheat allergens
(Shewry and Tatham, 2016) (Matsuo et al., 2015)
‘Wheat allergens.
- Epitope Sequence Protein name 1UIS name MW (kDa)
Y
) D25 restricted epitopes
Wheat Wa;ile_qfsalt—sol uble protein )
DQZj-glia--xla PFPQPQLP"I" Profilin o ) Tr!a 12 14
. MNon-specific lipid transfer protein 1 Tria 14 9
DQ2.5-gl Ila--xlh PYPQPQLPY a-Amylase inhibitors
DQ2 5-glia-a2 PQPQLPYPQ Monomeric 028 Tria1s 12
D02 S=glia=a3 FRPQQPYP() Dimeric 0.19 Tria 28 13
D02 5-glia=y1 PQOSFPQQQ Tertameric CM1/CM2 Tria 29 13
DQ2.5-glia-y2 1QPQQPAQL O3 Tria30 14
DQ2 5-glia-y3 QOPQOPYPQ s CM16/CM17 S E
DQ2.5-glia-y4a SQPOQQFPQ Toredoxin Tiazs 13
D2 5=glia=y4b PQPQOQFFQ Thiol reductase homologue Tria 27 27
D2 5-glia-y4c QOPQOPFPQ Triosephosphate isomerase Tria 31 26
DQEE-glia-Tfld PQ_PQQPFCQ 1-Cys-peroxiredoxin Tria 32 24
DQZE-glia-TS mmm Serpm TI'! ai3 40
DO2.5- gl:la-ml PFPQPQQPF ([]){If;:;drariﬁehyde—}phasphate-dehydragenase E:j ;; ‘112—42
DQ2 5-glia-w2 PQPQOPFFW a-Purothionin Tria37 12
D)2 5-glut-L1 PFSQQQQPYV Serine protease inhibitor-like protein Tria 39 9
DO2.5-glut-12 FSQQQQSPF Glutathione transferase - 25
Barley Thaun_'laljn like protein - 18
DQ2.5-hor-1 PEPFPQQPF Peroxidase ‘ _ %
g%ﬁ':“": 5:3;:&'15;? ;Tg-téﬁj;:ﬁlmmm proten Tria 21 28-35
=hor=
Rye
DQ2.5-sec-1 PEPQPQOPF
DO2.5-5ec-2 PQPQQPFPQ
Sv%ifrrmnrmd epitopes v-Gliadin Tria 20 28-35
D2 2-glut-L1 PFSQQQQPYV
D8 restricted epitopes
Wheat e
DQB-glia-x1 QGSFQPSQQ w1,2-Gliadin - =
DQ8-glia=y1a QQPQQPFPQ
DQB-glia~y1b QQPQOPYPQ ) w5-Gliadin Trial9 65
D8-glut-H1 QCYYPTSPQ
DQ8.5 restricted epitopes
Wheat
DQB.5-glia-z1 QGSFQPSQ
DOB.5-glia-v1 PQOSFPQQQ High molecular weight glutenin subunits Tria 26 88
DQ8 5-glut-H1 EGWPTSPQ Low molecular weight glutenin subunits Tria 36 32—40 -
momia —_"
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Aim

While the influence of breeding on the polymorphism of durum wheat
glutenin and gliadin subunits has been extensively investigated,

very few studies have been reported of differences in the level of
expression of the different gluten protein sub-fractions.

In order to explore the effects of breeding during the 20" century on
gluten quality of durum wheat in relation to technological and health
aspects, a set of old and modern Italian genotypes were compared
under Mediterranean conditions
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Field trial

Trials have been conducted at Cereal Research Centre, Council for Agricultural
Research and Economics,

SS 16 Km 675, Foggia (It)

Foggia (41°28' N, 15°32' E and 75 m a.s.l), in southern-
east Italy, on a clay-loam soil (Typic Chromoxerert).

A total of 80 kg hat of N was split in two
applications: 1!9

1/3 at sowing and 2/3 at tillering stage C r e a

70 kg/Ha of P at sowing Consigho er aicee in sgicitr

¢ lanalisi dell'economia agraria

Each experimental unit consisted of a 10.2 m?
plot (eight rows 7.5 m long with 0.17 m between
rows). Seed density was 350 seeds m2
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Weather conditions

/\-30
=
o )
Vf-\ 2_/
o E ®
20 2 £ =
a  © o
£ £
2 0]

- 10

JJ‘IrIl nflm ||,
MAR APR MAY JUN

T Nov | DEC | JAN

FEB

Grain filling

T max mean T min mfaran evaporated rainfall

°C °C mm mm

(C) (°C) 0) (mm) (mm)
2013 24.9 111 18.0 284 53.8 <4
2014 231 11.1 17.0 241 152.8 <
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Genotypes

Universita di Foggia

o
“Groups Genotypes Pedigree Year of release Glutenin gene

Glu Al Glu B1 Glu B3

Dauno I landraces from south Italy 1900 27? 6 +8? LMW 1?

gl::ragolla landraces from south Italy 1900 null 7 LMW 2

Russello landraces from Sicily, Italy 1910 null 13+ 16 LMW 1

old Timilia RB  landraces from Sicily, Italy 1910 null 20 LMW 2

Cappell sF;eeI;ai;:;ir:)n from Tunisian population Jean 1915 ull 20 LMW 2

Garigliano  Tripolino x Cappelli 1927 null 7+8 LMW 2

Grifoni 235  Cappelli x Triticum aestivum 1949 null 7+8 LMW 2

Adamello Valforte x turkish line 7116 1985 null 7+8 LMW 2

Simeto Capeiti 8 x Valnova 1988 null 7+8 LMW 2

Preco (Edmore x WPB881) x Selected line 3 1995 null 6+8 LMW 2

Modern Svevo Cimmyt line x Zenit 1996 null 7+8 LMW 2

Iride g:;?;;d selection x Durango) x (1S1938 x 1996 ull 7+8 LMW 2

Claudio Altar 84 x lonio 1998 null 7+8 LMW 2

Saragolla Iride x PSB 014 line 2004 null 6+8 LMW 2

PR22D89 (Ofanto x Duilio) x Ixos 2005 null 7+8 LMW 2
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Societa Italiana di Ag P o
XLV Convegno Nazionale I@

NEA

Sassari 20-22 settembre 2016




Assessment Of Storage Protein Composition In Old And Modern Durum Wheat Genotypes - Michele A De

Santis

Universita di Foggia

"Cropping systems and food security*

Dauno 11 old Saragolla
Jean Retifah
Timilia RB Ragusa Russello |
Aziziah
Cappelli
| \
NP Tripolino VZ-156
Garigliano Eiti 6 — Yuma
D-561
v \%
—— > Grifoni 235 ¥ San Giorgio <€<—
D62114 D6>30 Valselva €<——> Valnova > Valforte <—
M6800127 i
| = L Flamingo v Turkish 7116
WPB881 Edmore Durango Grazia <€ Anhinga Mexicali 75
\
Isea 1938 K56 4 i,
Zenit Cimmytline Simeto lonio Altar 84 Adamello
- I
# # < \ v
| I Ofanto Duilio Ixos
Preco
Svevo \1, ‘?’ \ 4
. Iride PSB 014 line
Claudio # | |
v
Saragolla
PR22D89
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Earliness

(expressed as number of days from April 15t of the heading date )

34 -

o N
I I

days after April 1st
N N g w w

Zadoks et al. (1974)

N DN
o N b OO
| I I EE— |
O—
[ =
0—

N NS o 03 o O & & §®
o & & & & P e\\ & & e*s«\bo\o‘b
NN O W QS ST NS
%’b
N % §§ %% I
Emergence Seedling Beginning Advanced Beginning Flagleaf  Advanced Inflorescence Anthesis Matity
(10) growth  oftillering tillering of stem visible booting emergence (65) (89)
(12) (21) (23) elongation  (38) (49) (55)

(31)
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R
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60 1 Yield L e Number of kernels m2
a
. 50 - 14,000
) b 12,000 -
40 c « 10,000 - b
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c i
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0 T T 1 0 T T T 1
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Analysis performed

o-determination of gluten index

oextraction and quantification (biuret) Of from Hurkman and Tanaka (2004), modified according to Singh et al. (1991)
metabolic proteins (albumins and globulins), Flour
gliadin and glutenins (soluble and unsoluble) KCEbuffer
from semolina l
KCl soluble KClinsoluble
« determination of gliadin : glutenin (albumins and globulins) (gliadins + glutenins)
ratio . »
» gliadin and glutenin composition by SDS- l l
PAGE
1-propanol (50% v/v) soluble 1-propanol (50% v/v) insoluble
e 2-DE SDS- (gliadins) (glutenins)
PAGE
. . . . pellet
swestern blot by w-5 gliadin (Tri a 19 allergen) monoclonal antibody (insoluble glutenins)

(kindly provided by prof. Peter Shewry — Rothamsted Research, Dept. of PBCS)

ROTHAMSTED
RESEARCH

Molecular Weight(kd)

ImageQuant Tl (GE-Healtcare)
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Gluten index gliadin : glutenin ratio
7 .
80 + b
a a
o m2012/13 6 |  m2012/13 a
m2013/14 m2013/14
60 5
2
50 £
o} c4
E 5
‘c 40 3
] ]
] £3
30 I.,E;,
2
20
10 1
0 0
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SDS-PAGE

L)
Glutenin Gliadin
150kDa
al
HMW-GS X4
¥ 100kDa 75 kDa
75kDa
D-type
LMW-GS | w- gliadin SR
B-type 50kDa
LMW-GS | 37kDa
a, y- gliadin
37kDa L3
C-type
LMW-GS ]
25kDa
25kDa 20kDa
20kDa
v
1900 1952 1985 2005 1900 1952 1985 2005
feta di Ag AN
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Storage protein composition

1900-1949 1985-2005
C- tYPf—; LMW w- gliadin C- type LMW w- gliadin
7% 1% 7% 4%
B- type LMW B- type LMW

e 21%

HMW.GS
8%

e a, y- gliadin
a, y- gliadin D
61%
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Year effect

Protein content

In 2013 (water deficit in grain
filling) HMW-GS

w-type gliadin
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HMW-GS
\\O

Dauno III? ; Cappelli

GluAl 2 ? Glu B1 6+8~ Glu B1 20

Simeto Saragolla

Glu B1 7+8 Glu B1 6+8

| e——— Ll APe— TR
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B- type LMW-GS (m)

Dauno Il Cappelli

LMW2

. ' .’
Simeto Saragolla

.
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Linear correlation between Gluten Index and %B- type LMW-GS

40% -
350% - R20.70

30% - 2 P L

N
o1
B3

N
(]
=S

15%

% B- type LMW-GS

10%

5%

0% T T T T T T T T T
0 10 20 30 40 50 60 70 80 90

Gluten Index
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Western blot with w-5 gliadin
(Tria 19)

@)
Iride PR22D89 old Saragolla Russello
Claudio Saragolla Dauno Il Cappelli TimiliaRB
- —
- A - -
— e < - - 4 4 o
-
T - =
Dauno IIT Saragolla
SDS-PAGE ~ Westernblot  IEFx SDS-PAGE SDS-PAGE Western blot IEFx SDS-PAGE
75kDa 75kDa
o- gliadin - i 50kDa o-gliadin = = 50kDa
37kDa 37kDa
o, v- gliadin =~ =
o, v- gliadin
25kDa 25kDa
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Cappelli

- ‘“.‘: :

¥ NP
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Linear correlation between w- gliadin expression and year of

release
(@)
 25% -
20% -
2
L 2
e §
15% -
s . R2-0.85
4
10% - ;
L 2
5% -
*{
0%

1880 1900 1920 1940 1960 1980 2000 2020
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Principal Component Analysis

Rotated Factor Pattern

Score Plot
a9

Factar 2 (24%)
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Take home messages

.“ Increase of technological quality was associated not only to allelic composition, but was due to:

»a significant higher expression of the B- type LMW-GS in the modern genotypes

»reduction of the HMW-GS : B- type LMW-GS ratio, associated to a reduction of the protein
content

»reduction of w-type gliadin expression

» reduction of w-5 gliadin (Tri a 19) expression, also due by a different number of isoforms

»no significant differences in overall a-type and y-type gliadins expression

Environmental differences due to a different rainfall distribution during grain filling resulted in :

»a higher expression of HMW-GS,

»>differential expression of health-related gluten proteins (w-5 gliadin)

In conclusion, 20th century breeding seems to have improved both the technological
and health quality of Italian durum wheat genotypes by:

lower content of w-5 gliadin
lower allergic potential of modern genotypes
gluten

higher B- type LMW-GS
responsible for better gluten quality
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vield TKW n. kernel m-2 w GPC Gluten index pi;:ri;or:?cr:]z:]dt:nt
tha-1 ' ’ kg hl-1 % dm
o ( ) () (kg hl-1) ( ) (ppm)
2013 2014 2013 2014 2013 2014 2013 2014 2013 2014 2013 2014 2013 2014
1900-1949
. . . 6842h- .
Dauno Il 3.1ijk 3.1ijk 47.9ef 45.8fg  6389j-m m 77.21 78.4k 15.8e 14.2i 89 7.3g 5.0no 5.1mn
. . 5791kl
old Saragolla 2.8 jk 2.8 jk 49.3ef 49.2ef  5765kim m 80.5¢c 76.6m 15.3g 16.3c 9g 5g 4.2r 4.4r
. . 5686kl .
Cappelli 3.3g-k  2.8g-k  54.5bcd  48.5ef 6174j-m m 81.1g 79.0j 16.9a 14.6h 9g 3g 4.90p 5.3kl
Russello 2.9ijk 3.0ijk 48.8ef ng 6041klm 5484lm  78.8jk 79.0j 16.6b 13.7k 79 69 5.7fg 3.8ij
Timilia R.B. 3.7f-i 2.6k 36.0jk  34.7jkl 10246ef 7602g-k  80.4h 79.0j 16.5b 14.0j 5.2g 5.2g 3.8s 5.3s
Garigliano 3.3g-k 3.4g-k  55.9bc 64.3a 5976kim 52611m  79.0 76.0n 15.3fg 14.8f 69 5.3g 4.8jk 5.4p
Grifoni 235 3.9d-g 3.4fi 53.5cd 54.8bc 7381g-m 6292j-m  80.5h 75.50 15.8e 13.0m 13g 10.3g 4.5jk 4.9q
1985-2005
. 11044d . "
Adamello 3.9e-h 4.1cg 55.4bc 37.5)  6990g-m R 79.8i 67.4s 14.1ij 16.1cd 65ab 43def 5.30p 5.2kim
. - . 11702d .
Simeto 3.9d-h  4.4cf 47 .5ef 38.0ij  8287ghi e 69.4i 81.6r 15.5f 13.51 46def 47cde 6.1klm 6.4c
. . 12819b
Preco 3.7 4.0c-g 57.3b 31.5l 6392i-m cd 79.7ef 66.9t 13.1m 16.0de 39f 139 8.5b 8.7a
14176a
Svevo 4.7cd 4.8c 45.8fg 33.6kl  10327ef b 82.1de 73.5q 16.2cd 15.1g 51cd 41def 8.1lc 7.9cde
. . 14358a )
Claudio 4.5cde  6.0ab 51.0de 41.5hi 8833fg b 84.3a 81.6fg 12.50 11.8q 66ab 72a 6.2kl 5.9n0
Iride 4.6cde 5.7b 54.2bcd 35.9jk 8568fgh 15797a  82.3d 80.4h 13.1m 11.6q 48cd 45def 6.0lmn 6.6gh
Saragolla 4.6cde  6.6a 37.9jj 4;'17 12026Cd 15077 a 82.9c 80.1hi 12.8n 12.1p 73ab 75a 7.8de 7.7ef
1392818
PR22D89 4.6°F 578 56.85C  41.2H 80916 . 83.78 7467 125°  13.0M 598¢ 365F 7.3 8.0
1900-1949 3.3 3.0¢ 49.4a 5032 6853°¢  6137¢ 79.6% 77.6 1602  14.1° 9.6b 4.7° 4.9°
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: genotypes

J | Genotypes glia ‘glut HM(\:)ZJ)GS LM\I/Bv-gge(%) LM\S:V—t().‘:pSe(%) Sglvzlev?/-'c?s gli(;dti)r:p(i/o) gﬁégi:\y?;;)

‘\O 2013 2014 2013 2014 2013 2014 2013 2014 2013 2014 2013 2014 2013 2014
1900-1949

N Dauno Il 2.4PEF  2QCDE  Q7F  Q2FGH 113HI 813  7.489 7.38 086° 113 14.1C 11.20F 5630K 62.98F
g:ragolla 10EF 1 @DEF  Q3FG  7WN  194CF 17.9DG 435K  8EBG 0489m 039m  10.3F 10.8EF 545FL 54.0FL
Cappeli 2ECF  26CF 73V §1PQ  16.8EFC 16.7EFG 35HK 445K 043m  037m 926 7.7H  62.0BC 64.3AE
Russello 2.1PEF 1 8DEF  Q 4GHI 9.7GHI 7.0 13.3GH 148~ 10.8ABC 1352 0.72¢f  10.7FF 7.9H 55.1EL 55 7EK
TimiiaR.B. 3.380  4.08C  7.4M 560 g8 979 570K 37HK 0g4c 058k 1824 17.18 585C7 63.08F
Garigano ~ 4.6"  57°  620P  49R 759 6649 42FK 27K (g3 (074 137C 117D 67.7A8C 73.4A
Grifoni 235 ~ 1.58F 170FF  12.8C gl 17.3FFG 19.7CF Q2BF 8K (074% 044 58 48K 52961 57,903
1985-2005
Adamello  1.996F 190EF gL GQWN 178DG 147FH 57CK 10.7ABC Q46m 047hm 58 45K §0.38H 60.68H
Simeto D QDEF  18DEF  g5L  9GJ  154FGH 1g7EFG 7783 788 (055M 05490 58 520  GLOBH 59.1C
Preco D 1DEF  QCDE Q3FGH g 7HK 197CF 1376H 18K 299K (0470m  063ei 51K 46K 62.98F 69448
Svevo 145 10F 1458  15A 223D 2598 ggBF  7.2BY (Q@5eh 058k 48K  33N0 484K 462
Claudio 145F  145F 1130 121C 17.35FG 108DG  11A8  Q4BE (66¢0 0.61ei 4.0M 310P 54gFL 54.7FL
Iride 135F QQDEF  Q7F  7MN  238C  177DG Q@AD  B7BK (42km (040Km  37VN  24PQ 52 1HL 65 3AD
Saragolla 11F  11F 1058 12.6C 317  26.4%8 540K 7683  034m 0489m 220  15R 497K 49.7M
PR22D89  1.45F 21PEF  Q3FGH  7NO 2408 192CF 28K  49DK (37m (035 37MN  3EMNO  54QFL  64.3AE
1000-1949 264 294 89  7.3° 1260 1320 742 658 079 063® 1172 1028 58148 61.6A
1085-2005 168  1.88 1018 988 2143 1932 742 7.2 049 0512 44> 34> 5548 5878
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Experimental design

15 durum wheat genotypes
(Triticum turgidum L., spp durum)

(7 old + 8 modern wheats)

X

2 field trial crop seasons
(2013 and 2014)

X

3 biological repetitions
(completely randomized block)
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Identification of major wheat allergens

by means of the Escherichia coli expression system
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* Department of Pediatrics. Kyoto Prefectural University of Medicine. Kyoto. Japan
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Multiple wheat flour allergens and cross-reactive
carbohydrate determinants bind IgE in baker’'s asthma

I. Sander', P. Rozynek’, H.-P. Rihs', V. van Kampen', F. T. Chew?, W. S. Lee?, N. Kotschy-Lang®,
R. Merget!, T. Briining" & M. Raulf-Heimsoth'
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Garmany; “Depanment of Biological Sciences, National University of Singapare, Singapare; *Benufsgenossenschaftliche Klinik fir
Berufskrankheiten, Falkenstein, Germany
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Differential Expression of Durum Wheat Gluten Proteome under
Water Stress during Grain Filling
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BIVIC Genomics

BioMed Central

Research article m

Alpha-gliadin genes from the A, B, and D genomes of wheat contain

153

a- gliadin
Celiac Disease

different sets of celiac disease epitopes

Teun WIM van Herpen* 12, Svetlana V Goryunova?3, Johanna van der
Schoot?, Makedonka MitrevaZ#, Elma Salentijn?, Oscar Vorst?,

Martijn F Schenk!2, Peter A van Veelen?, Frits Koning?, Loek JM van Soest®,
Ben Vosman?, Dirk Bosch!-2, Rob ] Hamer?, Luud JWJ Gilissen!2 and
Marinus JM Smulders'?

153
from Giuliani et al.,
2015

ession (NCBI nr . . Mascot sequence theor Mw no. .Of .
: Proteins species coverage . peptide peptide sequence
eneral index) Score (kDa); pl
(%) matches
T Triticum . VRVPVPQLQPQ; NPSQQQPQEQVPL;

1304264 a—gliadin aestivum 84 14 30.3; 6.18 3 RPQOPYPQPQPQY

283476402 a-gliadin precursor Triticum aestivum 66 6 32.9; 6.62 1 QQPNIAHASSQVSQQSY
Triticum LQLQPFPQPQLPY;
66393328 a-gliadin monococeum 116 14 31.09; 7.14 3 RPQQPYPQPQPQY;
QQPQQQYPLGQGSFRPSQQNPQA
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Grain protein composition

1900-1949 1985-2005

metabolic

metabolic

20% 0%
glutenin glutenin
46% 48%
gliadin gliadin
34% 32%

ieta di Ag -
XLV Convegno Nazionale l@l
N4

A0 ot Sassari 20-22 settembre 2016

"Cropping systems and food security*




Assessment Of Storage Protein Composition In Old And Modern Durum Wheat Genotypes - Michele A De
Santis

2DE SDS-PAGE of gliadin

" Cappeli

o
(P
"
w-5
giliadin
~ ;
e
gliadin
- .
® T T :

r—’
P - gliadin?

w-5

gliadi T ,_/ '

n 3 .

- w -
-
.a-
gliadin
1 di Agronomia =
-

- jno Nazionale ]’fvp‘

"Cropping systerns anu 100u security ) o U anz022 setembre 2016 "




Assessment Of Storage Protein Composition In Old And Modern Durum Wheat Genotypes - Michele A De
Santis

Universita di Foggia

Matrix of correlation of protein content, composition and technological

o ity
ot

, © Year of release Protein content Gluten Index
Year of release 1.00 -0.50 0.85 -0.75 -0.50 0 0.5 -0.75
Protein content -0.50 1.00 -0.53
Gluten Index 0.85 -0.53 1.00
% metabolic 0.16 -0.70 0.22
% insoluble glutenin -0.16 0.29 -0.16
% gliadin -0.27 0.12 -0.35
% soluble glutenin 0.56 -0.27 0.63
% total glutenin 0.19 0.16 0.24
% storage -0.16 0.70 -0.22
% w- gliadin -0.85 0.44 -0.75
%y, a- gliadin -0.22 0.00 -0.41
% HMW-GS 0.39 -0.04 0.44
% B- LMW-GS 0.70 -0.33 0.70
% C- LMW-GS 0.07 0.05 0.17
gliadin : glutenin -0.23 0.02 -0.30

gliadin : soluble

leta Italiana di Ag| P o
XLV Convegno Nazionale I@
NS

Sassari 20-22 settembre 2016

"Croplgln%t%\%ipems and food security -0.51 0.11 -0.60




