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(1) We demonstrate that MoErsl, a species-specific effector protein secreted by the rice blast fungus
Magnaporthe oryzae, inhibits the function of rice papain-like cysteine protease OsRD21 involved in
rice immunity.

(2) Disrupting MoErs1-OsRD21 interaction effectively controls rice blast.

(3) We show that FY21001, a structure—function-based designer compound, specifically binds to and

inhibits MoErs1 function.
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B M. oryzae secretes effector MoErs1 to inhibit rice immunity (¥)

B MoErsl functions as a protease inhibitor that targets OsRD21
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secreted fungal effector protein MoErs1
PDB DOI: https://doi.org/10.2210/pdb7VS2/pdb
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Organism(s): Pyricularia oryzae
Expression System: Escherichia coli
Mutation(s): No @
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Method: X-RAY DIFFRACTION Metric Percentile Ranks Value
Resolution: 2.50 A Rfree I
R-Value Free: 0.250 Clashscore IS

R-Value Work: 0.216
R-Value Observed: 0.217

Ramachandran outliers IS
Sidechain outliers I
RSRZ outliers I

[r— 0.241
[ — s
0
0.7%
M 6.3%
Better

0 Percentile relative to all X-ray structures
[ Percentile relative to X-ray structures of similar resolution

Worse

This is version 1.1 of the entry. See complete history.

>7VS2 | Chain A | MoErsl |
Magnaporthe oryzae (318829)
MPSTLEARALPQVSAVAK
PRACSSYPTFDPATGEATE
FIFYADSTEEPVAPFAGSV
VGKLANPNLAIARIGIAV
RGDLAKVVTKCFPDGGE
EGLRTRTHGDWRRLTLA
GGEDENIILIGQGPVAHRP
LTPHDHFFANGTQQPGVF
MGDNGSTTWAFSRKDAS
ASEPFDQYEIRLLKSADS
PLRNGEFRGFVRAA
(length: 194)
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(1) WSCP: water-soluble chlorophyll protein, 7K 4% R FEH

(2) Kiinitz-type protease inhibitor, & B #1371
RMSD: 3.4 A

WSCPHJIIEE : Inhibits the activity of Arabidopsis thaliana papain-like cysteine protease
(PLCP) AtRD21.
2% Oryza sativa L. Database, KFLOsRD21 FIAtRD21 H A% 5 W RJEHE (60.5%)-

A S uE Y -
(1) OsRD21 FE AT A |
(2) MoErs1 5 OsRD21#8WAHHEAEH, HAHBAER & EEAAE b




I B MoErs] inhibits the activity of OsRD21 to

promote virulence

Barley EP-B2
(PDB ID:2FO5) (Swiss-model)
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Yy LB ik, K BB MoErs1-OsRD21 f#

HARFIARAAET -
Y (2) ¥ LIAER .  MoErslilid 4 & OsRD21
AT ) HETT ] T OSRD2 1 ¥ k.

Regions Predicted interaction sites of MoErs1
L2 S64, E67, P71, F72 (red)
L4 R95 (chocolate) A structural model for the MoErsI-OsRD21
i CICOKNaUE ) interaction predicted by ClusPro.

BN

R178, D180 (blue)




B Diphenyl ether ester compounds (—AEAES{Y, 547) inhibit MoErs1 function

IS IEMoErs 1 R S ftk::

single-nucleotide polymorphism analysis

| Su pplemen_|ta ry Table 4. Sequence of MoERSI gene in various rice blast isolates.

>MGG_13009 70-15
ATGCGCACCCAGTTCTCTCTCCTCGGAGTCGCGGCTCTCGCCAGCACCGTCGTCAACGCCATGCCCTCCACGCTCGAGGCCAGGGCCCTTCCCCAGGTTTCGGCCGTCGCCAAGCCGAGK
>MGG_13009_13FM-16-1 885 13FM-16-1_contig_1602_361826:21748-22632
ATGCGCACCCAGTTCTCTCTCCTCGGAGTCGCGGCTCTCGCCAGCACCGTCGTCAACGCCATGCCCTCCACGCTCGAGGCCAGGGCCCTTCCCCAGGTTTCGGCCGTCGCCAAGCCGAG!
>MGG_13009_13FM-24-1 886 13FM-24-1_contig_419_195725:94350-95235
ATGCGCACCCAGTTCTCTCTCCTCGGAGTCGCGGCTCTCGCCAGCACCGTCGTCAACGCCATGCCCTCCACGCTCGAGGCCAGGGCCCTTCCCCAGGTTTCGGCCGTCGCCAAGCCGAG!
>MGG_13009_13FM-3-2 885 13FM-3-2_contig_782_91148:56881-55997
ATGCGCACCCAGTTCTCTCTCCTCGGAGTCGCGGCTCTCGCCAGCACCGTCGTCAACGCCATGCCCTCCACGCTCGAGGCCAGGGCCCTTCCCCAGGTTTCGGCCGTCGCCAAGCCGAG
>MGG_13009_13FM-5-1 886 13FM-5-1_contig_1493_166360:101490-100605
ATGCGCACCCAGTTCTCTCTCCTCGGAGTCGCGGCTCTCGCCAGCACCGTCGTCAACGCCATGCCCTCCACGCTCGAGGCCAGGGCCCTTCCCCAGGTTTCGGCCGTCGCCAAGCCGAG
>MGG_13009_13FM-9-1 885 13FM-9-1_contig_319_91170:56985-56101
ATGCGCACCCAGTTCTCTCTCCTCGGAGTCGCGGCTCTCGCCAGCACCGTCGTCAACGCCATGCCCTCCACGCTCGAGGCCAGGGCCCTTCCCCAGGTTTCGGCCGTCGCCAAGCCGAG
>MGG_13009_2539_contig 886 2539_contig_13_212789bp_212789:16643-15758
ATGCGCACCCAGTTCTCTCTCCTCGGAGTCGCGGCTCTCGCCAGCACCGTCGTCAACGCCATGCCCTCCACGCTCGAGGCCAGGGCCCTTCCCCAGGTTTCGGCCGTCGCCAAGCCGAG!K
>MGG_13009_81278_contig_vl_filtered 885 F181278_contig_10_1734154:294619-295502
ATGCGCACCCAGTTCTCTCTCCTCGGAGTCGCGGCTCTCGCCAGCACCGTCGTCAACGCCATGCCCTCCACGCTCGAGGCCAGGGCCCTTCCCCAGGTTTCGGCCGTCGCCAAGCCGAG!
>MGG_13009_81278_|_contig_filtered 885 81278 _contig_1428_151212:56865-55982
ATGCGCACCCAGTTCTCTCTCCTCGGAGTCGCGGCTCTCGCCAGCACCGTCGTCAACGCCATGCCCTCCACGCTCGAGGCCAGGGCCCTTCCCCAGGTTTCGGCCGTCGCCAAGCCGAG!
>MGG_13009_98-06_contig 885 98-06_contig_378_112237bp_112237:69694-70578
ATGCGCACCCAGTTCTCTCTCCTCGGAGTCGCGGCTCTCGCCAGCACCGTCGTCAACGCCATGCCCTCCACGCTCGAGGCCAGGGCCCTTCCCCAGGTTTCGGCCGTCGCCAAGCCGAG
>MGG_13009_AV1-1-1886 AV1-1-1_contig 94_312204:245737-246622
ATGCGCACCCAGTTCTCTCTCCTCGGAGTCGCGGCTCTCGCCAGCACCGTCGTCAACGCCATGCCCTCCACGCTCGAGGCCAGGGCCCTTCCCCAGGTTTCGGCCGTCGCCAAGCCGAG



How to design small-molecule compounds to inhibit MoErs1 function ?
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G0:0046983
protein dimerization
activity

N

G0:0003674
molecular_function

GO:0005488
binding

™~

GO:0005515
protein binding

GO:0097159
organic cyclic compound
binding

GO:1901363
heterocyclic compound
binding

N/

G0:0042802

identical protein binding

/

G0:0042803
protein homodimerization
activity

GO:0003676
nucleic acid binding

GO0:0003677
DNA binding

R TR T (3) 4 FAHE (4) SR 25 i

Molecular Function (MF)

GOterm  Cscore®C Name

GO0:0042802 0.528 identical protein binding
GO:0005515 0.528 protein binding

G0:0005488 0.528 binding

GO0:0003674 0.528 molecular_function

GO:1901363 0.127 heterocyclic compound binding
GO0O:0097159 0.112 organic cyclic compound binding
GO0:0046983 0.040 protein dimerization activity
GO:0003677 0.019 DNA binding

GO0:0003676 0.019 nucleic acid binding
GO0:0042803 0.013 protein homodimerization activity

Download full result of the above consensus prediction.

Click the graph to show a high resolution version.

(a) Cscore®O is the confidence score of predicted GO terms. Ct

better confidence in predicting the function using the templat:
(b) The graph shows the predicted terms within the Gene Ont
color coded by Cscore®°:
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