
Development of DNA markers 

associated with malting and 

brewing qualities for malting 

barley breeding 

Takashi Iimure1, T. Hoki1, T. Zhou1, 

N, Hirota1, M. Kihara1, K. Takeda2, K. Sato2

1: Sapporo Breweries Ltd., Japan

2: Okayama University, Japan

2010, 21st BMBRI meeting

SAPPORO



Contents
1. Background

2. Development of DNA markers associated with 

malting and brewing quality traits 

2.1 Lipoxygenase-1(LOX-1) null mutant 

(Flavor and foam stabilities)

2.2 Protein Z4 and protein Z7 (Foam stability)

2.3 Thermostability of -amylase (Fermentability)

3. Construction of high resolution genetic map using 

MikamoGolden/Harrington doubled haploid lines

4. Conclusion



Contents
1. Background

2. Development of DNA markers associated with 

malting and brewing quality traits 

2.1 Lipoxygenase-1(LOX-1) null mutant 

(Flavor and foam stabilities)

2.2 Protein Z4 and protein Z7 (Foam stability)

2.3 Thermostability of -amylase (Fermentability)

3. Construction of high resolution genetic map using 

MikamoGolden/Harrington doubled haploid lines

4. Conclusion



1. Background

SAPPOROôs worldwide network of breeding

2002 Lofty Nijo

Canada

1994
University of 

Saskatchewan

Australia 1993

Adelaide University

2008

CDC PolarStar

CDC Reserve

EU 2004 Japan
Sapporo Breweries



1. Background: The advantage of the use of the DNA markers
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2.1 Lipoxyganase-1 null  (LOX-less mutant
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The LOX-less barley lines are landrace 

lines cultivated in Asia, which have been 

used as food for a long period of time in 

that area. Therefore, the LOX-less barley 

can be safely used in brewing.

LOX activity in LOX -less barley
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A. Off -flavor B. Total staleness

* ** ** **

Sensory evaluation

NIBEM value 

prolonged (s)

THOD conc.

reduced (%)

Malt Adjunct

+21 +17

52.8 67.4

LOX -less barley as

THOD and Foam stability
2.1 Lipoxyganase-1 null (LOX-less mutant
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STOP

CODON

CACCAGCTCGTCAGCCACTG ATAC GTTCTCCACGGTCGAT

HisGlnLeuValSerHis** *

AfaI site

Spliced (5th intron)

CACCAGCTCGTCAGCCACTG GTAC GTTCTCCACGGTCGAT

HisGlnLeuValSerHis     

NOT spliced

NON-AfaI site

57 kDa protein

CDC PolarStar was released in 2008

2.1 Lipoxyganase-1 null (LOX-less mutant



2.2 Foam stability: protein Z4 & protein Z7

Protein Z4 and protein Z7 can be 

used as positiveand negativemarkers 

for beer foam stability, respectively. 

r = 0.788**

r = -0.636**

**: P < 0.01


