
Waking up too early: TaMKK3-A underlies the major 4AL 
sprouting resistance locus, Phs-A1.
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άOh, 'tis the [wheat]-factorτhe's 
ǘƘŜ Ƴŀƴ ǘƘŀǘ ƻǳǊ ƳƛƭƭŜǊǎ ΧŘŜŀƭ wi', 

and he has sold 'emgrowed
ǿƘŜŀǘΣ Χ ǎƻ ǘƘŀǘ ǘƘŜ ƭƻŀǾŜǎ ōŜ ŀǎ 
flat as toads, and like suet pudden

inside. 

I've been a wife, and I've been a 
mother, and I never seen such 

unprincipled breadin 
Casterbridgeŀǎ ǘƘƛǎ ōŜŦƻǊŜέ

Thomas Hardy (1886)



The problem ςάgrowedǿƘŜŀǘέ ŀƴŘ άǳƴǇǊƛƴŎƛǇƭŜŘ ōǊŜŀŘέ

Pre-harvest 
Sprouting (PHS)

άtǊƛƴŎƛǇƭŜŘέ .ǊŜŀŘά¦ƴǇǊƛƴŎƛǇƭŜŘέ .ǊŜŀŘ
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The 4AL Phs-A1 locus confers resistance to sprouting

-Phs-A1 +Phs-A1

ÅPhs-A1 is major locus identified in 
numerous diverse global germplasm.

ÅPhs-A1delays dormancy loss during 
seed after-ripening.
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ÅNear isogenic lines (NILs) and recombinant lines (RILs) were developed for fine-mapping 
of Phs-A1 from two bi-parental populations.
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Fine-mapping of Phs-A1 in bi-parental populations
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