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@ Horizontal gene transfer of Fhb7 from fungus underlies
Fusarium head blight resistance in wheat

Hongwel ng’ 08 sllong Sun'+', Wenyang Ge'+', Lanfel Zhao' ", Bingglan Hou ', Kal Wang™", Zhongfan l',u" . Liyang Ch...

+ See 3l authors and afMiiations
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Abstract

Fusarium head blight (FHB), a fungal disease caused by Fusarium species that produce food
toxins, currently devastates wheat production worldwide, yet few resistance resources have
been discovered in wheat germplasm. Here, we cloned the FHB resistance gene Fhb7 based
on assembling the genome of Thinopyrum elongatum, a species used In wheat distant
hybnidization breeding. Fhb7 encodes a glutathione S-transferase {GST) and confers broad
resistance 10 Fusanum species by detoxilying trichothecenes via de-epoxidation. Fhb7 GS1
homologs are absent in plants, and our evidence supports Th. elongatum has galned Fhb7 via
horizontal gene transfer (HGT) from an endophytic Epichioé species. Fhb7 introgressions in
wheat confers resistance 1o both FHB and crown rot In diverse wheat backgrounds without
yield penzlty, providing a solution for Fusarium resistance breeding.



3.1. 1M H#ER 5%

.....
BaichBE
o0
Bai.éﬁ'?m




Bai'&'ﬁfi

Horizontal gene transfer of Fhb7 from fungus underlies Fusarium b @

Q e =i, L ey HIE e MENE Tt

BE S ERESEERRE 810 EETE

© “res” BHERANFRVEZR , BhEENESHRHEISNFIIA.

—-gene transfer of Fhb7 from fungus underlies Fusariu...
B SEHNENFERE . EaE BT

Horizontal gene transfer of Fhb7 from fungus underlies Fusarium head
blight resistance in wheat View ORCID ProfileHong. ..

science.sciencemag.orglcontent... EERE

Sciencelll H Y & |/ NEi7E
_ 2020545 108 “Horizontal gene transfer ofFhbTfrom fungus underlies

i sore et of F07sem e USAMUM head blight resistance in wheat” BRHEEEESAHRE EE
arciecs Funaryem Seud Dighl cesglarow o

g R B R ST AR

www.novogene.comfind.__php?con... e

2020574 H10E (Science fEk &= 7 IR AFFL <1 EFRARZRRRE,
IsEies 8 Horizontal gene transfer of Fhb7 from fungus underlies F
usarium head blight resistance in ...

S BiRExE B RS

~

Horizontal gene transfer of Fh... - i B85 (F15) - A

Horizontal gene transfer of Fhb7 from fungus underlies Fusarium head blight resistance in
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Science 22 May 2020
Vol. 368, Issue 6493, eababd435
DOI: 10.1126/science.abas435

Article Figures & Data Info & Metrics eletters PDF

Fungal disease meets its match

Fusarium head blight (FHB), caused by a fungus, reduces wheat crop yield and introduces
toxins into the harvest. From the assembly of the genome of Thinopyrum elongatum, a wild
relative of wheat used in breeding programs to improve cultivated wheat, Wang et al. cloned a
gene that can address both problems (see the Perspective by Wulff and Jones). The encoded
glutathione S-transferase detoxifies the trichothecene toxin and, when expressed in wheat,
confers resistance to FHB.

Science, this issue p. eaba5435; see also p. 822
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Fusarium head blight (FHB), a fungal disease caused by Fusarium species that produce food toxins, currently
devastates wheat production worldwide, yet few resistance resources have been discovered in wheat germplasm.
Here, we cloned the FHB resistance gene Fhb7 by assembling the genome of Thinopyrum elongatum, a species
used in wheat distant hybridization breeding. Fhb7 encodes a glutathione S-transferase (GST) and confers broad

resistance to Fusarium species by detoxifying trichothecenes through de-epoxidation. Fhb7 GST homolog BT
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[[| Horizontal gene transfer of Fhb7 from fungus underlies Fusarium head blight resistance in wheat.
5% : Hongwei Wang;Silong Sun;Wenyang Ge;Lanfei Zhao:Bingqgian Hou;Kai Wang:Zhongfan Lyu;Liyang Chen;Shoushen XuJun Guo;Min Li;Peisen Si
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Fungal disease meets its match

Fusarium head blight (FHB), caused by a fungus, reduces wheat crop yield and introduces
toxins into the harvest. From the assembly of the genome of Thinopyrum elongatum, a wild
relative of wheat used in breeding programs to improve cultivated wheat, Wang et al. cloned a
gene that can address both problems (see the Perspective by Wulff and Jones). The encoded
glutathione S-transferase detoxifies the trichothecene toxin and, when expressed in wheat,
confers resistance to FHB.
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