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Barley Germplasm Identification
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Abstract: The components, which are derived from the lipid metabolism of barley malt, destabilizes the beer
flavor and its shelf life in the brewing industry. The lipoxygenase 1 ( LOX-1 ) has been approved as the key enzyme
involved in lipid metabolism in barley seeds. The identification and development of null LOX-1 barley germplasm
might be of interest to promote high-quality malting barley breeding. By taking use of the previously-identified null
LOX-1 Chinese barley rare allelic variation, here a Kompetitive Allele Specific PCR ( KASP ) based diagnostic
marker was generated and subjected for a test in 633 barley landraces which originated from Shandong and Henan
province. A total of eight null LOX-1 barley accessions were identified, the geographic distribution and the allele
frequency were further investigated. Taken together, this work provided LOX-1 free germplasm accessions
valuable for the malting barley breeding especially in conjugation with the newly-generated KASP diagnostic
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marker. Moreover, this study is an example that highlights the importance of the barley genetic integrity in

conservation and utilization of germplasm resources.
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Table 1 The barley landraces that harbored null LOX-1 allele using the diagnostic marker

) null LOX-1 (G %) FrE0 / A ok £ Hor ol St D5
i Gt SRR b o
. null LOX-1 (G type ) seeds No./ (%) Origin of

No. Germplasm accession ID Name of landrace .

total seeds No. Ratio germplasm
1 ZDMO00279* IR R 1/16 6.25 AR
2 ZDMO00301 VAV A= 7116 43.75 RN )
3 ZDMO00518 I 14/16 87.50 baNasall|
4 ZDM00626" HERE 3/16 18.75 TR E
5 ZDM00660 = A 15/16 93.75 AT AR
6 ZDMO00677* K 1/16 6.25 T R B
7 ZDMO00747 IS iy 1/16 6.25 T RAMIK
8 ZDMO05300°" R T BT RE 4/16 25.00 IIZRZREH

*: RIS rh B %5 B null LOX-1 728 SRy ft 17

*: The landraces carrying null LOX-1 mutations have been identified in previous studies
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L, null LOX-1 KAz F 5T AR 17 S A B G 7 f 32 T B
(EI1C), Emairdi R BoR, null LOX-1 K& Ff
BT 7E 598 nm Ab (1) W AR A R Y AR R ) — 2 A
(1D ), &8 i T LOX-1 3% Ml 2 S35 - s g i

[17]

AL IS PERENL T —2F,
22 KEMFHFD null LOX-1 HERMERHE
I

H 5 5 AP R null LOX-1 728 S 405 R 43 Hr 4% 51
7, IR TE K EE (ZDMO00279 ). 45 K 32 (ZDMO00677 )
FK 228E K 32 (ZDMO00747 ) %5 3 43 ol [ 78 S 4 %
BAK, ¥R 6.25%; 5 K (ZDM00626 ). R W T
B K A2 (ZDM05300 )., 75 15 11 (ZDM00301 ) 45
30 B 5T AR S A EE R w4 ) R 18.75% . 25.00%
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Accession ID

A: KASP ZIWHRC RS K5 B4 FAM ZOUHIE R, null LOX-1 27851 HEX ZOLHILL kR,
NTC s U B SR AR/ 5 B TP IIESS R ; C-D: R ELEEE P A=A I 1 2 1 ( C ) FisE & (D) 4521
A': schematic diagram of KASP diagnostic marker typing. Wild type allele with FAM fluorescence shown as blue dots,

null LOX-1 allele with HEX fluorescence shown as red dots, NTC are blank control and shown as black dots.

B: sequencing verification results, C-D: qualitative ( C ) and quantitative ( D ) results of lipoxygenase activity chemical detection

1 EF KASP £ FHRIZHEARK null LOX-1 T RETE ZHEF LOX iF AT
Fig.1 Development of a KASP diagnostic marker typing the null LOX-1
mutation and the quantification of LOX activity

F143.75%; Kk 1= K 4 (ZDMO00518) Fl = H #
( ZDMO00660 ) 55 2 {7 JiT A8 5 4 2 48 w5, 43 51 A
87.50%.93.75% (%% 1),
b5 b B 23T R, null LOX-1 it 76 ]
A4 EE A, A 2 O 01 HEEL i B
11ﬁ;fm%f%¥ﬁ\ﬂscm?£%3/r§%uﬁo H )
THERLAY AL, 5 03 A SRR AY null LOX-1 Fi \
EMTﬁﬂ?ﬁ HRFEE 2 R I 4 B - T ‘
oA (2 ), B2 null LOX-1 H’Jkiﬂhﬁnnﬂlﬂhiﬁﬁ#ﬁl

Fig.2 The collection sites of barley landraces
carrying null LOX-1

o
LA3.75%
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