The kinase-START domain
gene Yr36 confers partial
resistance to stripe rust
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Yr36 Is a high-temperature adult plant resistance gene

High temperature (25°C)

Seedling Adult plant

Low temperature (15°C)

UC 1041 (susceptible)

Seedling Adult plant

UC 1041+Yr36 (res.)




Yr36 effect on field resistance and yield
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Yr36 mapping using NILs

Yr36 region
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Yr36 map-based cloning

High-density map 4500 BCF2
plants (9000 gametes)

................................................... o [0y Sl o
o M~ o o o e N hes
<§ 953 838 s Sl
SR e SERY 2 2 3
SO0, "SRl 1S o o = = =
Sy e SR, g P

0.1 cM

D | | | | | " | WheatGle |

oo
.........
...........
.............
......................
..........
...........
...................

IBR1 WKS1 WKS2 IBR2 Xucw127

i Xucw128 Xucw129 i XUCW148
: P 1144-M20
< to telomere :

T— Yr36region = 25%b

WKS2/| | I ] | Y, B

. Kinase domain . START domain LINE retrotransposon

Non-RD kinase Lipid trafficking
and signaling

500-bp



TILLING: screening with non-fluorescent primers
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Yr36 TILLING
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WKS1 Complementation Bobwhite. 12.2 kb genomic WKS1

endogenous promoter

Tr. 17a Tr. 26b

Based on 5 independent EMS mutants and 2 independent
transgenic events we concluded that WKS1 1s Yr36




WKS1 and WKS2 were both lost during wheat domestication
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T. dicoccoides
brittle rachis
hulled grain

122 accessions

T. dicoccon

non-brittle rachis
hulled grain

23 accessions

T. durum

non-brittle rachis
naked seeds

40 accessions

Yr36 was detected in 38 accessions
All in the Southern populations

Southern pop. Northern

Yr36 was not detected

Yr36 was not detected

* Yr36 was functional in all tetraploid and hexaploid
lines in which it was introgressed

* Yr36 can increase stripe rust resistance in almost all
commercial pasta and bread wheat




WKS1 alternative splicing site
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WKS1 transcription profile
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WKS1 potential mechanism

Protein Kinase GST antibody
kD

175 KIN GST ~ KIN GST
chaperone Hsp70
80

GST-kinase
58

* In-gel kinase assay using caseine as
phosphorylation substrate.

* » The GST:Kinase fusion protein (red arrow)
showed kinase activity

’ \ " A yeast-two hybrid assay shows that the
: kinase can from a dimer but does not

interact with the complete WKS1

Putative mechanism: when the START
domain binds a target lipid it alters the kinase
activity and sends a signal to start the slow
hypersensitive reaction characteristic of Yr36




Summary

*Yr36 Is a novel protein with a kinase and a START domain.

*Yr36 was not incorporated or was lost during domestication.

*Yr36 Is effective when incorporated in 4x and 6x varieties.
*Yr36 transcripts levels vary with temp. and pathogen attack

*Yr36 is tentatively located in the chloroplast based on GFP
fusion transgenic plants and Y2H interactions with chloroplast
proteins

*Yr36 kinase also interacts with itself but not with the complete
protein.

The cloning of the first two wheat genes conferring partial
resistance to rusts, Yr36 and Lr34/Yr18 (an ABC transporter)
revealed resistance mechanisms different from the NB-LRR genes.




