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Beijing, P.R. China
( Seed)
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Barley Genetic Resources (BGR), CAAS

Mission: Characterization and innovation of barley germplasm resources
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Viruses are challenging production in cereal crops
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Virus infection relying on hijacking of host factors

BaYMV, the typical virus strain of the genus Bymovirus

Kuhne, 2009

Feature:

(A) Small genome; (B) Obligate; (C) Chemical treatment useless  



Soil-borne P. graministransmitted viruses infect cereals

Taxonomy Typeof viruses Wheat Barley Oat Triticale Rye Rice Sorghum

Bymovirus
of the family
Potyviridae

Barley yellow mosaic virus(BaYMV) X

Barley mild mosaic virus(BaMMV) X

Oat mosaic virus (OMV) X

Wheat spindle streak mosaic virus(WSSMV) X X X

Wheat yellow mosaic virus (WYMV) X

Rice necrosis mosaic virus (RNMV) X

Furovirus
of the family
Virgaviridae

Soil-borne wheat mosaic virus (SBWMV) X X X X

Soil-borne cereal mosaic virus (SBCMV) X X X

Chinese wheat mosaic virus (CWMV) X X

Oat golden stripe virus (OGSV) X

Sorghum chloroticspot virus (SrCSV) X

Kanyukaet al. 2003; Kuhne, 2009; Jiang et al. 2020



Symptoms of bymovirusdiseases in wheat and barley

Luohecity, China
March 19, 2025

Langenstein, Germany
kindly provided by Dr. Frank Rabenstein, JKI

WYMV-infected wheatBaYMV-infected barley



Bymovirusesconstantly threaten winter barley and wheat
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Kanyukaet al. 2003; Kuhne, 2009; Jiang et al. 2020
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BaMMV/BaYMV

Jiang et al., 2022 Plant disease
Yang et al., 2022

Soil-borne P. graministransmitted viruses in China

BaMMV WYMVBaYMV



Virus infection relying on hijacking of host factors

Cereal

Fungus Virus
P. graminis



Loss of susceptibility to BaMMV/BaYMV in barley

Yang et al., 2014 PNAS

R           SAmino acid substitutions at HveIF4E

rym4

rym4

rym5

rym5

rym1/ 11

HvPDIL5-1

PDIL5-1 = Protein disulfide isomerase like 5-1

loss of function at HvPDIL5-1

Stein et al., 2005; Kanyukaet al., 2005



Editing for BaMMV/BaYMV resistance in barley

Hoffieet al.,2021 (JochenYǳƳƭŜƘƴΩǎgroup)

Cheng et al.,2023 Frontiers in Plant Sciences

GP Edited #1 Edited #2

PDIL5-1 edits (BaMMV-inoculated)eIF4Eedits (BaMMV-inoculated)



Resistance genes from wheat wild relatives to WYMV 

Ym2/Qym.njau-2B.1
(3BS)
Aegilopssharonensis

YmYF2/Ym1/YmIb/ Q.Ymym
(2DL)
Aegilopsuniaristata

Chen et al., 2025 Nat. Commun.

Mishinaet al., 2023PNAS

Liu et al., 2023Nat. Commun.
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Genetic resistance genes/loci in wheat and barley

Jiang et al., 2020 Theoretical and Applied Genetics

Genes Chr.

YmYF 2DL

YmIb 2DL

Qym1 2DL

Un-designated 2DL

Q.Ymym 2DL

YmNM 2A

Qym2 3BS

Qym.njau-2B.1 3BS

Wss1 4DS

Qym.njau-5A.1 5AL

Qssm-mtpsa-7A 7A

Qssm-mtpsa-7BS 7BS

Wheat
12 genes/7 loci, recessive genes = 0 of 12 

Barley
22 genes/16 loci, recessive genes = 19of 22 
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Hypothesis

Polyploidizationin wheat has resulted in functionally redundant homoeologousgenes, 

blocking the identification of recessive resistance (loss of susceptibility genes, S).

Barley Hexaploidwheat

H A B D



Triple-editing TaPDIL5-1 leads to WYMV resistance

Kanet al., 2022 New Phytologist; Patent, CN114292852B



TaPDIL5-1 homoeologousgenes show redundant

Kanet al., 2022 New Phytologist; Patent, CN114292852B



TaeIF4E is a susceptibility (S) host factor to WYMV

Photo was taken using translucent plate
Kanet al., 2023 Plant Biotechnology Journal



Triple-editing eIF4Eplant is taller with delayed maturity

Garden experiment without virus infection, Beijing, 2022

Kanet al.,2023 Plant Biotechnology Journal



Triple-editing TaPDIL5-1 without yield penalty

Garden experiment without virus infection, Beijing, 2021

Kanet al., 2022 New Phytologist; Patent, CN114292852B

Fielder



Mutagenesis and stacking of three TaPDIL5-1 alleles

Wheat M2 plants

Xinxiang Research station of ICS-CAAS (March 23, 2023)

Mutagenesis + Target identification + MAS stacking + Two-backcrossing + One-selfing
0.5 year 0.6 year 0.6 year 0.3 year1 year


