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

Changing the amino acid 

composition of the 

protein

Reading 

frame shift

As a result of the transformation, a 

large number of mutations were

obtained.

We allocated 5 mutant lines for the Nud 

gene, all lines have naked grain 

phenotype:
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uemp value for 01 18,5 40,5 35 42 46,5 11↓ 27,5 50 47,5 19 38 22

uemp value for 05 41 44,5 39,5 46,5 49,5 12↓ 45 49 26,5 28 49 40,5

uemp value for 07 34 36,5 43,5 25,5 29,5 23,5 44 47,5 15,5↑ 11,5↓ 46 41

Interpretation: The difference is significant Zone of uncertainty The difference is not significant

Statistical analysis (Mann–Whitney U test) of measured plant parameters and yield (mutant and control line comparison):

It was demonstrated that the naked grain phenotype of these mutant lines is not 

accompanied by any modifications of agronomically relevant properties.

Disruption Nud amino acid sequences of mutants



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.

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. 
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Regeneration potential of barley cultivars
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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:


