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WE (EWAEFEEEZ S RE . 8RB RS F 2 M EAENE], o5 R ansBa EEE L KM
RN B 748 CE(BPH)MER &5 A BISP . 78 5 B Fh i, BISPAE 1] OsRLCK 185 34 Hidt S B SERE B . £E 44738 K &L
Pt F K Bph14 ) /K 7% (Oryza sativa) i i i, BPH14 B 3 45 4 BISP I O 75 5 10 G I B, (H 25 30 il K g 1 A K
BISP-BPH145 H G344 Z A OsNBR14: &, il HWIR A FEMEBISP, N IR/KFEX BPHIHUME, R E MK IEH A K BT 7
5 58 BB AN PAE ) S 52 RN B R (1, oK T3 SR IR R R IR Y R HURON A KR P K R LM S AR K R

BRI THUR], 95 KRR TR A R R AL TR BB

XEIR  KFE, KA, PrOUER, mEA, B

X458, AR (2023). 2 £ B R E O PEEY S A KR E. EYFEHR 58, 353-355.

TEREY)- B HUE K R A fE vh, iYL
HH % R B A e LA B B R RUaE . 56 EEA
A, A an YA RS, X AES0 5
T - B AR AL B BB PE . B B i it AR
HhE I 3 AR Y DUR) T R A IR ECE 5% .
Ah, — ek g ] DL ik R fE 3R B AR R
(Huang et al., 2023). fEit 2104, @i B v b
AT KR R BE R 2 ANLR  (nucleotide-
binding leucine-rich repeat) 2% % [A] (Rossi et al.,
1998; Du et al., 2009; Zhao et al., 2016). NLR{EA
S P 2 52 A L B R U RSB Y, O A
HuyE I Ni(Lolle et al., 2020). 4R, FE#IEPINLRIN
il I fid R A BT H ROV R UG R AN B
R DRI, AATTR 27 AR Ao TR ) B H A
Ptz F o i, BB AT AT A %5 5E B
AR 9% SZARNLRIE AN 1) B R 25 1, 1B
o th&F £S5 B2 E K BEAENL S (Guo et al,
2023).

KBS G FE KRG (Oryza sativa)d: 7= il B3
H, TR TOKREME X, FREE T AR, TR
BV, SRS AL, ™ E K RE R 8 &
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Figure 1 Phenotype of the susceptible (left) and resistant
(Bphl4-carrying) (right) rice plants infested by brown

planthoppers in the field (photo provided by Prof. Guangcun
He)

¥ J# (Dyck and Thomas, 1979) (El1). T4k, #%
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m\fEH H o R, AR E A2 A ik
1.3x10"— 2x10" hm?, 7= &4 % ik1x10°-1.5%10° t.
HAT, W48 &) 32 B 6 B RO 2 0% JUR),
A5 GRS, fa NI, el o fh ek
AR ARG, RIEREL, fa KA Z RN, IR E
AP . BB PURS AR BPIAE AR
RS . AR, W0 R AR K B KRS A A L )
SRAE N RE ), FECREER PR SR k.
5 P K IS K Bph L) ZK 8 i FilIR26 K TH AR 4E )2
FfE, BT CECH BCEEMBE R, SECZ S
Uik sk Bl 5 1 5 A P ¢ EUE K Bph2 (1 7K 75
mnAh, ANHET 23 H P PE R k32 & (Cruz et al.,
2011). FARILREW, MY E R A RAFIESR
LAY 599 SR B 2 R ) “ IR LR SRR

Ao A7 BB 3 56 BT 1 AN /K R B % m ik
Bph14 i) Bl v b, %5 431 MNLRE H (Du et
al., 2009) . Bph14i#id ik /K & /K ¥  (salicylic acid,
SA)~ AR TTURH ik B 1 A 1) 7 A 5 T 4K R T EL
f(Duetal, 2009). #—LH5 &I, BPH141] LUK
BFEE Ak, IF 5 s ¥ WRKY46 FIWRKY72
HAE, s A0 E AR 8RR SO I M .
WRKY46 FIWRKY 72 1] LA B 4 45 & W IG5 [
IS5 25 52 A 38 s i I RLC K28 (1 i 5 T FF 0 &
T 55, 30T 3 2o # K VIR A8 B (Hu' et al.,
2017). Ffif5, %BIBN s FE T NLRZ LK Bph9, Ff
K IBph95 Z Fi#ki&¥)Bphl. Bph2. Bph7. Bph10.
Bph18. Bph21M1Bph26 A& S JE K, 8N FE K 4 N
AFPRAERY, XA AR B T E AR R B R
i, 3B BphO ) 45 A7 A48 5 R T 7K 8 AS 5] AR 4 284 1) 4y
KEPLPE(Zhao et al., 2016). FEHURE N, Y
NLR [ 38 T 06 Ji B 2650 R 2 1 )R S AR o) J g
JEARIINAR, HET PRI RS 0 R A7) o 58 S B
SR, REREREAINLRER R Ak 77 S B HUR B 1)
A A S T VIR TS

Guo %5 (2023) 18 i B BE X A% A2 52 5% 0 ik 5
BPH14 HAE R CEl /b, S @B 1 5Pl ks
R gmis B HBPHI4 AR (HE R RAINIAA |
YR K R A BISP. BISPE & H&R, A&
AR ST 25 A0, 7R K BRI i R IE, #8 K
IR IN BISPHE i 70 Wh IE1E N KFEZHE . il I RNAI
TR K BRI BispERIE, BT R M K B

Hi A BRI AR R LR, R BispXf #e K AR
WA EEEH. o RKIEBisprE /KRG & AT 18 €
R EHUR . Bispid RIAMME KR & U T E S
AH G R 208 2 N, RUIBISPH gelIH] 1 /K
FE R SEREPUIE [N . BISP B #2485 A 40 I 72 52 1A 5 g
OsRLCK185 [f] I i 435 JF: 41 i) 1L 985 g v M o i B
OsRLCK185 [ /g H it Filt % #5 % 50 &5k, & ¥
OsRLCK1851E il #4 /K Foxof iy & ml 1 FE Atk 4 138 s 1
T3 J5 B RN 3l L B R R NLR 2 R )
Ffid K R e e S Lo ART A7 BIF 9T 141 BA K I BISP
5BPHI4KLRRE MR LA, JFisisBPHLARITE .
TE4% 11 Bph14 B 471 A B b it R ik Bisp & 4 iy [
WRKY 72 5% K-F F8R B K IR I SAE &, M
T 38 98 K FE 0 4 KBV BT . IE R TR ELLE A5
Bph14 4t de st A EHCE 5 HARE . B ER Hit & & A7
TR FCT AR R AR, HBisp RNAIM]
ey K EE DU IR S AR L ER AR R S A
WEY LR EER. FIRGERKRH, BISPIE AR R
L5~ BPHLA R 531 H-30E S S o o AH it AN A= G
KB I AFAEAA I, R e %8 I N AT A 2
fMHERK K E . [FFE, 7EBphl4iy 5t T id KiABisp i
ZHHIKREHER, BEMFEIC™ 8 (Guo et al., 2023).
WL R, BISPEBPHI4HAE, Jf5i&8M: AW
Z{KOsSNBR14: &, SEBISPL HWGRR MR . 18 K
AHCER, & Bphl4fIA kB MW S, BISP
Ao ERER, 4ERFE R E . i CEE EIE S,
BISPYE36 /NI A 4% F %, BPHL4/ S 14k ) 8%
WSS B B2 Ab . RS T BPH14ME IS B Wk FEfE
BISPZE e M- A= K P (B LI (Guo et al., 2023).
IZHIT TS AR BT R P B R R, AN E 2
PAEPINLREE 45 5 TR 0 5 fnk & 25 32 Bt e S B2 ) B
N A, T H A8 R T BISP-BPH14-OsNBR1 .
TE RGP TR S B 70 7B, SR T EA R
I BRI RTER T LI BT R E MO i, X F &
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The Host Controls the Protein Level of Insect Effectors to Balance
Immunity and Growth

Yugiang Liu®, Jianmin Wan" '
'State Key Laboratory of Crop Genetics & Germplasm Enhancement and Utilization, Nanjing Agricultural University, Nanjing
210095, China; %Institute of Crop Sciences, Chinese Academy of Agricultural Sciences, Beijing 100081, China

Abstract Crop production is constantly threatened by various insect pests, revealing the mechanism underlying insect
and host interaction is essential for environmentally-friendly pest management. Guangcun He and colleagues from Wu-
han University identified and characterized a saliva protein BISP of the brown planthopper (BPH). In susceptible varieties,
BISP targets OsRLCK185 and inhibits the basic defense. In varieties carrying the brown planthopper resistance gene
Bph14, BPH14 directly binds to BISP and activates the host immune response but inhibits rice growth. BISP-BPH14 binds
to the autophagic cargo receptor OsNBR1 and results in the degradation of BISP through the autophagic pathway,
downregulating rice resistance against BPH and restoring the plant growth. This study illustrated the first insect salivary
protein perceived by plant immune receptor, and revealed the molecular mechanism underlying the balance of immunity
and growth in host by perceiving and regulating the protein level of insect effectors, which provides new ideas for devel-
oping high-yield insect resistant rice varieties.
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