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Messages

* Efficient gene editing platforms have been established in barley.

« Advanced materials with increased nitrogen use efficiency, salinity
tolerance and coleoptile length have been developed and can be

transformed into new profitable varieties.

* New opportunities are emerging to adopt the technology for
(complex) trait improvement in other crops.
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Editing commercial barleys
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Neo Barley: Propelling Australia's barley production
‘0 new heights

0 SDN-1 type mutation

0 Commercial and model varieties
U 53% average mutation rate

0 Over 70% small indels (< 3 bp)

(Han et al., Plant Communications, 2021)
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Case studies

* Nitrogen use efficiency (NUE)
« Salinity tolerance at germination

 Novel “Green Revolution” alternatives

Long coleoptile Enhanced vyield potential Nitrogen use efficiency Early flowering time
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The N flow
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g




Barleys are different in NUE
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* Variations and low to medium NUE
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(Karunarathne et al, Front Plant Sci, 2020)

» Struggling for desirable protein for export markets

» Variety for exploration
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HVARE1 gene mapped under low-N
varker |tar |ogiorm |}

L7H314872268 RSL 2.8 . :
- overlap within a 0.4Mb region
L7H314872470 Leaves-treat 2.3
D7H310311917 RRDW 2.7
RSDW 25 - overlap within a 4Mb region
RSL 2.2

« Itis a chloroplast envelope membrane protein

Root  Shoot  Leaf Root Shoot  Leaf ‘Root Shoot  Leaf Root Shoot  Leaf
Golden promise Low NUE
Granger Low NUE
Legacy High NUE
Stirling High NUE
Ohr 8hr 24hr 72hr
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Improving barley NUE
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Improving barley NUE
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(Karunarathne et al, J Integr Plant Biol, 2022)
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Same gene, similar function

Rice
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Days after fertilization
(Wang et al., Nat. Commun., 2018)

AABBDD AABBdd aabbDD aaBBdd aabbdd

(Zhang et al., J. Integr. Plant Biol., 2021)
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Salinity iIs complex

(Han et al. Plant Growth Regul., 2015)

/" LEAF CELL

Na* sequestration
& Osmoregulation

 Multi-stress factors

* Tolerance varied in G/T/S

» Transfer tolerance to yield?

Na* sequestration
& Osmoregulation

Transcriptional regulation
on Na* efflux and
osmoprotection
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Salinity tolerance at germination

Gairdner

(Mwando et al, Crop J., 2022)
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Mapping the gene
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Introducing the gene to elite variety
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Key semi-dwarf genes In barley breeding

« “Green revolution” and grain yield

« Pleiotropic effects on maturity and coleoptile length

/ ‘ RGT Planet Morex Compass La Trobe \

ari-e.GP (HvDEP1

sdwl.d (HvGA200x2

Morex

Compass Morex [c]
GrangeR Compass i@
La Trobe GrangeR s
Lockyer La Trobe yum

Lockyer i

Morex CACACCAGCC o TCCTCCAGCCCCCCGCTC
RGT_Planet GACACCAGCCCTG------- C TCCTCCAGCCCCCCGCTC
7bp deletion in the exon 1 region 1bp insertion in the exon 2 region caused a
caused a premature stop premature stop

Dr Yong Han, AAAC PD Day 2023



Semi-dwarf but longer coleoptile
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(Cheng et al, Plant Biotech J, 2023)
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Crop resilience map
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(Karunarathne et al, J Zhejiang Univ Sci B, 2023)
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For more information
Google “Yong Han DPIRD”
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