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PURPOSE OF THE STUDY: TO OBTAIN A HULL
PHENOTYPE BASED ON LOCAL ELITE BARLEY

CULTIVARS.

The NUDUM (NUD) gene encodes a
transcription factor involved in the
formation of a lipidic layer at the grain
surface of hulled barley. If the NUD gene
function is lost, lemma and palea do no
longer adhere to the grain's pericarp,
which entails the non-adherent hull (i.e.
naked) phenotype (nud).



MATERIALS AND RESULTS

Loss-of-function mutations first were generated in protoplasts on cultivars Aley and Golden promise.

Mutation detection in protoplasts with the given mutation frequencies being normalized to transformation efficiency
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Hud GAAGTTTCGCGGCGTCAGGCAGCGCCACTGGGGCTCCTGGGTCTCCGAG-ATCAGGCATL
05-4_1 GAAGTTTCGCGGCGTCAGGCAGCGCCACTGGGGCTCCTGRGTCTCCGAGGATCAGGCATC Hud ATGGTACAGTCCARGAAGAAGTTTCGCGGCGTCAGGCAGCGCCACTG-GGGCTCCTGGGTCTC
05-4_2 GAAGTTTCGCGGCGTCAGGCAGCGCCACTGGGGCTCCTRGGTCTCCGAGGATCAGGCATE 2h-3-12-1 ATGGTACAGTCCAAGARGAAGT TTCGCGGCGTCAGGCAGCGCCACTGTGGGCTCCTGGGTCTE

05-4_4 GAAGTTTCGCGGCGTCAGGCAGCGCCACTGGRGGCTCCTGEGTCTCCGAGAATCAGGCATC 25=-3-12-6 HATGGTACAGTCCAAGAAGAAGT TTCGCGGCGTCAGGCAGCGCCACTGTGGGCTCCTGGGTCTC

05-4_3 GAAGTTTCGCGGCGTCAGGCAGCGCCACTGGGGCTCCTGGGTCTCCGAGAATCAGGCATE Readin 25=-3-12-8 HATGGTACAGTCCAAGAAGAAGT TTCGCGGCGTCAGGCAGCGCCACTGTGGGCTCCTGGGTCTC
Consensus GARAGTTTCGCGGCGTCAGGCAGCGCCACTGGGGCTCCTGGGTCTCCGAG. ATCAGGCATC g 25=-3-12-7 ATGGTACAGTCCAAGAAGARGTTTCGCGGCGTCAGGCAGCGCCACTGTGRGCTCCTGGRTCTC
>_ frame shift Consensus ATGGTACAGTCCARGAAGAAGTTTCGCGGCGTCAGGCAGCGCCACTGLGGGLTCCTGGRTCTC

Changing the amino acid

Hud GGCGTCAGGCAGCGCCACTGGGGCTCCTGRGTCTCCGAGATCAGGCATCC 141
07-1_2 GGCGTCAGGCAGCGCCACTGGGGCTCCTGGGTCTCCGC-ATCAGGCATCL COITI.pOSlthn of the
07-1_3 GGCGTCAGGCAGCGCCACTGGGGCTCCTGRGTCTCCGC-ATCAGGCATCL protej_n
0-1_4 GGCGTCAGGCAGCGCCACTGGGGCTCCTGGGTCTCCGC-ATCAGGCATCC
07-1_5 GGCGTCAGGCAGCGCCACTGGGGCTCCTGRGTCTCCGC-ATCAGGCATCL
Consensus GGCGTCAGGCAGCGCCACTGGGGCTCCTGGGTCTCCG: ,ATCAGGCATCC
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Hud AGTTTCGLCGGCGTCAGGCAGCGCCACTGGGGCTCCTGGGTCTCCGAGATCAGG
Hud ATGGTACAGTCCARGAAGAAGTTTCGCGGCGTCAGGCAGCGCCACTG=-GGGCTCCTGGGTC
25=-3=-10-5 ATGGTACAGTCCAAGAAGAAGTTTCGLCGGCGTCAGGCAGCGCCACTGTGGGCTCCTGGGTC
25-3-10-7 ATGGTACAGTCCAAGAAGAAGTTTCGCGGCGTCAGGCAGCGCCACTGTGGGCTCCTGGGTC
2b-3-10-13 ATGGTACAGTCCARGAAGAAGTTTCGCGGCGTCAGGCAGCGCCACTGTGGGCTCCTGGGTC
25-3-10-8 ATGGTACAGTCCAAGARGAAGTTTCGCGGCGTCAGGCAGCGCCACTGTGGGCTCCTGGGTC
Consensus ATGGTACAGTCCAAGARGAAGTTTCGCGGCGTCAGGCAGCGCCACTGLGGGCTCCTGGGTC

w2

01-4_1 AGTTTCGCGGCGTCAGGCAGCGCCACTGGGGCTCCTGLGGTCTCC-——ATCAGG
01-4_2 HAGTTTCGCGGCGTCAGGCAGCGCCACTGGGGCTCCTGGGTCTCC———ATCAGG
01-4_2 AGTTTCGCGGCGTCAGGCAGCGCCACTGGGGCTCCTGLGTCTCC-——ATCAGG
01-4_4 AGTTTCGCGGCGTCAGGCAGCGCCACTGGGGCTCCTGLGTCTCC-——ATCAGG
Consensus AGTTTCGCGGCGTCAGGCAGCGCCACTGGGGCTCCTGGGTCTCL., . LATCAGG




Disruption Nud amino acid sequences of mutants

Hud I'I"l"ESHKKFRE‘-’RERHHESH‘:’SEIRHFL Hud I'I"u"ESHHHFRE"-’RERHHESH‘-’SEIRHPL
01-4 HYOSKKEFRGYRORHHGSHYS-IRHPL 07-1 HYOSEEKFRGYRORHUGSHYSASGILS
HYOSKKKFRGYRORHHGSHYS . IRHPL Conzenszus HYODSKEKKFRGYRORHHGSHYSairhll

Consensus

Hud I'I"-"llSKKKFRE‘J‘RERHHESH‘J‘SEIRHPL
05=-4 HYOSKKKFRGYEORHHGSHYSENOASSP

Consensus  HYOSKKKFEGYRORHHGSHYSEnrapl .

It was demonstrated that the naked grain phenotype of these mutant lines is not
accompanied by any modifications of agronomically relevant properties.

HYOS5KKKFRGYEORHHGSHYSEIRHPL
HYOSKKEFRGYRORHCGLLGLRDAASSP
HYOSKKKFRGYRORHcG1lglrdrapl.,

Statistical analysis (Mann—Whitney U test) of measured plant parameters and yield (mutant and control line comparison)
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A panel of barley cultivars (20
including the control one — Golden
promise) was tested for the in vitro
regeneration potential of immature
embryo explants:

Biom Golden Promise

Talan ER/Apm
Vorsinsky?2 ALxBA (mn)
ey ALxBA (rous)
Acha
Signal REC
L-421 Morex
Kolchan DOM
V-1 BW
Krasnoyarsky91 Steptoe

The cultivars Aley, Biom and Signal performed best in the
regeneration screen. Upon establishment of a protoplast
transfection protocol, it was shown that mutations can be
triggered in the NUD gene of cv. Aley, thereby confirming that
the used cas9/gRNA vectors work effectively in this genetic

background as well.

Attempts to achieve site-directed mutagenesis at the whole-plant level using
Agrobacterium-mediated and ballistic DNA transfer to embryo explants of
cultivars Aley and Biom are in progress.
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