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Trichothecenes are virulence factors 
on wheat

Proctor et al., 1995

Tri5 mutant – knockout in 
trichodiene synthase resulting in
trichothecene nonproducing Fusarium

Deoxynivalenol (DON)



UDP glucosyltransferase activity converts 
DON to DON-3-glucoside

Deoxynivalenol DON-3-O-glucoside

HvUGT13248 encodes a barley UDP glucosyltransferase
-Confers resistance in yeast and Arabidopsis to DON
-Catalyzes the conjugation of DON to D3G
-Schweiger et al., 2010; Shin et al., 2012
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HvUGT13248
rapidly catalyzes 
DON to D3G in 
planta
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Transgenic wheat 
carrying 
HvUGT13248
provide resistance 
to DON
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FHB disease phenotypes in field grown 
transgenic wheat (2013)
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Transgenic wheat carrying HvUGT1 3248
confer FHB resistance (2014)
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HvUGT1 3248 – 8,  1 4,  1 5,  
and 1 9 

Rollagx

F1
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Rollagx

SSR markers 
for Fhb1 QTL:
umn10, 
barc133, 
gwm493 and 
gwm533
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UGT x Rollag BC1F2 lines point 
inoculation in the greenhouse
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UGT x Rollag BC1F4 lines spray 
inoculated in the field
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Transgenic wheat carrying HvUGT1 3248
exhibit type II resistance to a NIV-
producing Fg strain
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UDP glucosyltransferase activity converts 
DON to DON-3-glucoside

Deoxynivalenol DON-3-O-glucoside



HvUGT1 3248 detoxifies DON and 
NIV

DON NIV



Transgenic barley overexpressing 
HvUGT1 3248 exhibits resistance to DON

0 ppm 1 ppm
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Jochen Kumlehn collaboration



0

2

4

6

8

10

12

14

2 3 4 5 6 7

R
oo

t l
en

gt
h 

(c
m

)

Time (Days after germination)

0 ppm DON

0

2

4

6

8

10

12

14

2 3 4 5 6 7

R
oo

t L
en

gt
h 

(c
m

)

Time (Days after germination)

5 ppm DON

0

2

4

6

8

10

12

14

2 3 4 5 6 7

R
oo

t L
en

gt
h 

(c
m

)

TIme (Days after germination)

1 ppm DON

0

2

4

6

8

10

12

14

2 3 4 5 6 7

R
oo

t L
en

gt
h 

(c
m

)

Time (Days after germination)

2 ppm DON

Transgenic barley overexpressing 
HvUGT1 3248 exhibit resistance to DON



Summary

o We developed transgenic wheat lines carrying the HvUGT13248 gene

o Transgenic wheat exhibited FHB resistance

o Transgenic wheat carrying HvUGT13248 rapidly converted DON to D3G

o The HvUGT13248 transgene in combination with Fhb1 provides a reduction 
in severity, VSK, incidence and DON accumulation

o Transgenic wheat carrying HvUGT13248 exhibited type II resistance to a 
NIV-Fg strain

o Transgenic barley carrying HvUGT13248 exhibits resistance to DON



Acknowledgements
Muehlbauer lab
Jayanand Boddu
Seungho Cho
Stephanie Gardiner
Shane Heinen
Xin Li
Sanghyun Shin

USDA-ARS, St. Paul
Corby Kistler

University of Nebraska
Tom Clemente

IPK, Gatersleben
Jochum Kumlehn

U. of Minnesota Vienna U. of Technology
Jim Anderson Christian Hametner
Ruth Dill-Macky
Yanhong Dong

USDA-ARS, Peoria, IL USDA-ARS, Fargo
Susan McCormick Shaioman Chao

University of Natural Resources and Life 
Sciences, Austria
Gerhard Adam Paula Kovalsky Paris
Wolfgang Schweiger Juan Antonio Torres-Acosta
Marc Lemmens Franz Berthiller



Toxin concentrations in transgenic 
wheat carrying HvUGT1 32248 in field 
trials. 2012-2014.
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