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Discovery and detection of ISBP allelic variation in bread
and durum wheat
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Waking up too early: Combating pre-harvest sprouting and
pre-maturity amylase in wheat

Piar Hemandez (Insitute for Sustsinable Agricature (IAS-CSIC), Spain), Marga Perez-
Jimenez Instiute for Sustainabie Agiculore [AS-CSIC), Spain], Minstay Vi [IE2,
Czech Repubic), Jarosiav Dolezel {IES, Czech Repubic), Catherine Fauliet (IMRA
WBF UMF, France] and Etienne Paux [INFA UBP UMR, France)

The routine use of molecular markers in wheat bresding programmes has long been
hampered by Me dificulies in achieving cheap, polymorphic and loous-specific
marksrs. Recently, inserion sitebased polymorphism (ISBF) mamkers hawve been
EvideNced as wery Specic and polymonphic tnols for genomics and genetic studies in
hexapioid wheat, capabie of homogenecusly saturating the wheat genome.

While their suitabiity for high-froughput deteciion methods has besn recently
demonsirated, the possibility of the high-resalufion-metting (HRM) analysis o their
getection has mot been previously explored. In this work, we st up a medium-
throughput and cost eSective methodolagy with poential for wheat germpiasm analysis
and markes-assisted selecion that can be carred out in-house by the breeders.
The developed markers derive From the wheat 4A Chiomosome SEqUENCE SURveY
developed within ™e #amework of the Intemational Wheal Genome Sequencing
Corsortium [WESE).
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QTL discovery in barey landraces through genome-wide
association mapping

Ana M Casas (CSIC, Sgain), Maria P Graca (C5IC, Spain), Srung Contreras-

Morira (CSIC, Span), Canos P Cantalapiedr [CSIC, Spain), Samia Yaniaoui
{C:SAC, Spain), Francisco J Ciudad [TTACKL, Spain), José L Molng-Cane [IRTA,
Spair], Giiner Schweizar (LA, Gamany], Frank Ordn (K], Gammany) and

Emesto Igania (CSIC, Sgain)

A core collection of 150 Spanish barey landraces has been exiensively phenctyped
over the years, constituting an excelent resource s new OTL and gene discovery.
Accessions #om Tis coliection have shown some advaniEgeous Wails such as
high grain yield under kow producivity conditions, surpassing modem culivars, and
cutstanding resistances %o scald and powdery mildes.

Appropriate accessigns have been introduced in biparental crosses and several
projects 1o find out Te genefic contol of fanget traits are underway. To furher
expiore the genedic diversity of this collection, an associaion mapping approach
is being followed, fking advantage of the exisience of SNP platiorms that provide
ENDUQN Mamker coverage for Me level of linkage disequiibrium detecied in the
coliection.

Some dupicaies were found and removed from the analysis. We have performed
association mapping of several sels of phenotypic data [ageonomic, physiclogical,
morphological, disease resistance) with an iSeiect panel of close 1o 8,000 ShPs,
using 3 mixed model analysis with a kinship matrix calculated using 500 SNPS eventy
dis¥ibuted over the genome, and a fatse discovery rale of 0.20. A few high-conddence
OTLs were found for several iraits, Some in accordance with previously nown genes
of TLs detecied in biparental populasons.
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Ciuwaseyi Shornala (ohn nnes Centre, UK), Nicholas Sird John Innes Centre, LK),
Aison Smith [John Innes Centre, LK), John Fintham (John Innes Centre, LK), Tina
Henriksson [SW Seeds, Sweden), Peter Jack (RAGT Seads, UK, Claire Freemann
(KIS LUK L, UK}, Simon Sty [Limagrain UK Lid, UK] and Crisiobal Usuy [John
Innes Centre, UK)

The occumence of pre-hariest sprouing (PHS) and pee-maturity amylase [PMA) in
wheat grains constitules a majer challenge o wheat production resuliing in yield and
ECONOMIC Ios5e5. PHS i M2 Precocious gemination of grains Defore harvest with an
accompanying burst in o-amylase production. PMA however is Te lae production
of -amylase in grains withaut any visible sign of gemination. Both ¥aits increase
amylase acthity within grains making such grains unsutabie for bread-making
pumposes. Tolerance o PHS and PMA is multi-genic and controlled by quantitatie
trait boci {TLS). In this Study, we ssiected six stabie QTL Tl afect PHS and FMA
for characierization. Our resulls show Tal most of the QTLs afect the dynamics of
dormancy ioss in wheat grains as measured by the gemmination index test. However,
the timing of Mese OTL effeds was dfferent. While some of the OTLs showed
effects al early stages of grain maturation (20-40% grain moisture content), others
only showed effects al lale stages of grain maturaton [10% grain moisture condent)
and afterripening. Furhemmoee, it was cbserved thal temperature influences the
Expression of the OTL efects. For insance, some of the QTL efects were found o
be greater when grains were geminated at 22°C than at 17"C. In summary, we have
valifated and demansirated the potential of six QTL for PHS and PMA esisiance. We
will use this understanding of he efiects to help fine map these QTLs and 1o deplay
them in rational combina®ions 1o help develop PHS and PMA ilerant vaneties.
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Initial study on activity of enzymes, participating in
nitrogen and energy metabolism in Brachypodium
distachyon

AZhan Zrussupowa (A-Farabi Kazakh Mational University, Kazakhstan) and Nangul
Cmirbesioua [A-Farabi Kazakh Natonal University, Kazakinstan)

Glutamate plays central rode in ritrogen metsbolism. The principal camier of gutamate
catabolism is KAD-jependent glulamate dehydrogenase. For cereals he acivity
of enzymes of nivogen and enengy metabolsm are important indicators. The main
135k of the expeniment was the preiminary study on thase in leaves of 14-days oid
seedings of Brachypodivm disiEchyon.

CeiHree extracts wene subjected to gelcromatography on column with Sephadex G
50. Malate, KAD, glulamate served a5 substrates for e MDH-C0AT assay. Malate,
NAD served as subsirates for e MOH assay. J-omogutrate, MADH, ammonium
sulpnate served as substrales for GOH assay. The opdcal measurement was camed
out by specrophatometer Lrespec-110 pro. Determination of total protein conlent
was camied out by microbiurete Bailey metod using Benedict's reagent undar the
wane lengih of 330 nm. Acthity (UM cosmzyme per mi) of nitrogen metabolism and
energy metanolism enZymes, GDH, MDH-GOAT and MODH, comespondingly, was
determined at 340 nm.

The results of study have shown that the activity of MDH-GOAT in leaves of seadings
was equal io 35.20 piml, while GDH — £.03 pMAml. MDH activity - comprised
209,58 pMWmIL 1 is generally known, that MDH-GOAT i responsizie for the riteogen
metabolism in plants and piays important e in delofication of Me products of
protein degradation, taking place during the peocesses of abiotic and biodic stess, Le.
salinity, drought, etc. Thus, plants with high MGH-GOAT activity and low GDH aciiy
ane regarded a5 More PRSEEN 0 adverse environmental faciors, what wil b2 shown
by furfer studies.
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