
HAL Id: hal-04166028
https://hal.inrae.fr/hal-04166028v1

Submitted on 19 Jul 2023

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

How hardness leads to a soft and fruitful collaboration
Valérie Lullien-Pellerin

To cite this version:
Valérie Lullien-Pellerin. How hardness leads to a soft and fruitful collaboration. XIV International
Gluten Workshop, P. Giraldo (Univ Polytechn. de Madrid, Espagne) et G. Igrejas (Univ de Trás-os-
Montes et Alto Douro, Vila Real, Portugal), Jun 2023, MADRID, France. �hal-04166028�

https://hal.inrae.fr/hal-04166028v1
https://hal.archives-ouvertes.fr


p. 1XIV International Gluten Workshop, Madrid, June 2023
In memory of C. Morris, Lullien V

How hardness leads to a soft and 
fruitful collaboration 

V. LULLIEN-PELLERIN
valerie.lullien-pellerin@inrae.fr

Grain(e)s team-UMR IATE

mailto:valerie.lullien-pellerin@inrae.fr


p. 2XIV International Gluten Workshop, Madrid, June 2023
In memory of C. Morris, Lullien V

A part of my history in the 90’s...
10 years studying the structure-function relationships of low 
molecular weight amphiphilic cysteine-rich proteins from wheat 
grains possibly involved in the product quality 
- cDNA sequences isolation
- Heterologous protein expression for protein purification and structural & 

functional studies 
- Mutagenesis to explore structure effect on functions

LTPs X C X CX C C X C X C X C X C X

CM Proteins X C X C X CX C C X C X C X C X C X C X

Puroindolines X C X C X C X CX C C X C X C X C X C X

X = n amino-acids
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Concomitantly in the Craig’s lab. & elsewhere
Understanding of the molecular basis of grain hardness
Identification of starch granules associated proteins : abundant in soft 
common wheats, low in hard common wheats and absent in durum wheats 
(Morris et al., J Cereal Sci.1994)

2 related proteins of 13-15 kDa were identified : Puroindolines (Pins) A & B
Link to the non-sticky character between starch and the protein matrix in 
soft grains
One of them is mutated or absent in hard phenotypes !



p. 4XIV International Gluten Workshop, Madrid, June 2023
In memory of C. Morris, Lullien V

Concomitantly in the Craig’s lab. & elsewhere
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Understanding of the molecular basis of grain hardness
Identification of starch granules associated proteins : abundant in soft 
common wheats, low in hard common wheats and absent in durum wheats 
(Morris et al., J Cereal Sci.1994)

2 related proteins of 13-15 kDa were identified : Puroindolines (Pins) A & B
Link to the non-sticky character between starch and the protein matrix in 
soft grains
One of them is mutated or absent in hard phenotypes !
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From 2001 : Relying structure/composition/of 
wheat grains and flour yield & quality
Studying the milling energy and flour yield & quality depending 
on both grain hardness and vitreousness
Trying to determine the local mechanical properties at the 
protein-starch interface 
Modeling of the starchy endosperm rupture



p. 6XIV International Gluten Workshop, Madrid, June 2023
In memory of C. Morris, Lullien V

From 2001 : Relying structure/composition/of 
wheat grains and flour yield & quality

AFM tip

Studying the milling energy and flour yield & quality depending 
on both grain hardness and vitreousness
Trying to determine the local mechanical properties at the 
protein-starch interface 
Modeling of the starchy endosperm rupture
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From 2001 : Relying structure/composition/of 
wheat grains and flour yield & quality

AFM tip

Thanks to the study of near-isogenic common wheat lines (created in France by F-X Oury) 
carrying either the wild-type (soft phenotype) or the mutated Pinb-D1 gene (hard)

Different interfaces at the starch granules 
from hard
wheats 

mainly starch 
covered with 
protein

or soft
wheats or starch with a finer 

protein layer or with a 
slipping interface under 
the protein layer

mainly 
nude 
starch 

Studying the milling energy and flour yield & quality depending 
on both grain hardness and vitreousness
Trying to determine the local mechanical properties at the 
protein-starch interface 
Modeling of the starchy endosperm rupture



p. 8XIV International Gluten Workshop, Madrid, June 2023
In memory of C. Morris, Lullien V

C. Morris venue in Montpellier: E. Chichti PhD 
defense, Nov. 2013 & start of the collaboration
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Collaboration between us…..

T. durum (Svevo) + Svevo-Pins
(Morris et al., Crop Sci. 2011)

Near-isogenic common wheat lines 
carrying the wild-type Pinb-D1 gene (soft) 
or the mutated Pinb-D1 gene (hard)
(Oury et al. TAG, 2015)

Karsta
Heinze
PhD

Studying wheat 
fractionation 
depending on 
Pins
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What did we learn about the effect of “wild” Pins

Soft
Pina-D1a
Pinb-D1a

Hard
Pina-D1a
Pinb-D1 b or d

Variability due to 
environment 
(mealiness/vitreousness
depending on porosity)

Durum

Durum-
Pins
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What did we learn about the effect of “wild” Pins

Soft
Pina-D1a
Pinb-D1a

Hard
Pina-D1a
Pinb-D1 b or d

Variability due to 
environment 
(mealiness/vitreousness
depending on porosity)

Durum

Durum-
Pins

- Decrease the milling E
- Increase flour and coarse bran yield

Milling data Durum Durum-Pin
K’B1 [kJ/kg flour] 780 (62) 153 (6)
B1 flour [%] 2.0 (0.0) 7.9 (0.8)
B2 flour [%] 6.7 (0.4) 9.8 (1.3)
Total break flour
[%]

8.7 (0.4) 17.7 (2.1)

Coarse bran [%] 7.0 (1.2) 21.0 (0.3)
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What did we learn about the effect of “wild” Pins

Soft
Pina-D1a
Pinb-D1a

Hard
Pina-D1a
Pinb-D1 b or d

Variability due to 
environment 
(mealiness/vitreousness
depending on porosity)

Durum

Durum-
Pins

- Decrease the milling E
- Increase flour and coarse bran yield
- Change in particle size distribution  (from mono to bimodal)

Durum

Durum-Pins
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What did we learn about the effect of “wild” Pins

- Decrease the milling E
- Increase flour and coarse bran yield
- Change in particle size distribution  (from mono to bimodal)
- Increase starch in coarse bran, decrease aleurone content 

(measured through phytic acid) in flour
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What did we learn about the effect of “wild” Pins

- Decrease the milling E
- Increase flour and coarse bran yield
- Change in particle size distribution  (from mono to bimodal)
- Increase starch in coarse bran, decrease aleurone content &

damaged starch in flour
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Wheat Initiative expert working group 
“Improving wheat quality for processing and health”

July 2019, Saskatoon, Canada, 1st International Wheat Congress
Wheat Quality group in WI managed by C. Guzman & T. Ikeda

https://link.springer.com/book/10.1007/978-3-030-34163-3

https://link.springer.com/book/10.1007/978-3-030-34163-3
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Never finished……….

Continuing studying the effect of Pins on milling E & grain milling behavior 
(with Alecia Marie Kiszonas in US)

Currently studying the described genetic material under conditions of climatic changes
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Thanks Craig & al. 

Pictures V. Lullien, Montpellier 2021-22

& for your attention


	How hardness leads to a soft and fruitful collaboration 
	A part of my history in the 90’s...
	Concomitantly in the Craig’s lab. & elsewhere
	Concomitantly in the Craig’s lab. & elsewhere
	From 2001 : Relying structure/composition/of wheat grains and flour yield & quality
	From 2001 : Relying structure/composition/of wheat grains and flour yield & quality
	From 2001 : Relying structure/composition/of wheat grains and flour yield & quality
	C. Morris venue in Montpellier: E. Chichti PhD defense, Nov. 2013 & start of the collaboration
	Collaboration between us…..
	What did we learn about the effect of “wild” Pins
	What did we learn about the effect of “wild” Pins
	What did we learn about the effect of “wild” Pins
	What did we learn about the effect of “wild” Pins
	What did we learn about the effect of “wild” Pins
	Wheat Initiative expert working group �“Improving wheat quality for processing and health”
	Never finished……….
	Thanks Craig & al. 

