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Abstract: In the long-term co-evolution process between plants and pathogenic microorganisms.,
an innate immune system, such as Pattern Recognition Receptors (PRRs) and Nucleotide-Bind-

ing Domain Leucine-Rich Repeat Containing Receptors (NLRs), was developed by plants.
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NLRs mediated Effector-Triggered Immunity (ETI) by recognizing pathogen effectors, which
in turn triggers a persistent and robust resistance response, making it one of the core areas of
research in plant disease resistance mechanisms. This review first summarized the molecular
structural features of NLR proteins and elaborated on the four recognition models by which they
specifically sense pathogen effectors. It also focused on the conformational changes of NLR pro-
teins upon activation. Specifically, this paper discussed the structure and function of resistosome
and immune signaling processes mediated by helper NLRs (such as NRG1, ADR1, and NRC)
within the NLR receptor network. By providing a detailed analysis of these multidimensional
regulatory mechanisms, this study aimed to lay a theoretical foundation for the comprehensive
understanding of plant immune regulation networks. Furthermore, the findings offer theoretical
support for the identification and utilization of novel disease-resistant genes, providing new
strategies and approaches for crop disease resistance breeding and sustainable disease control
technologies.
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tide-Binding Domain Leucine-Rich Repeat Containing Receptors, NLRs) J& 21, M ifii 23 94+ &
PTI %5 (PAMP-Triggered Immunity) il ETT %5 (Effector-Triggered Immunity)“* , PTI j&
HEY 90 S 55 A S 22—+ fF PRRs 251 PAMP 5 DAMP J5 8 #0065 i 58— J2 19 58 K o s
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NLRs it # 4 7 # AN AR LIE S5 B, FR A NLR #4254 5 (NLR-integrated Domains, NLR-
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(Resistosomes) !,
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A (RKS1-ZARD) , YWl i AvrAC 51 MM PBL2 JR B4k, I+ 5 &1 5 % PBL2(PBL2"
UMP) # B AE HIE . ZAR1-RKS1-PBL2"™ & &4, fit & ADP/ATP 284 I 9K 8l 1 R KT AL .
12 SR AR LAY 1 TR 5 44 78 5 B 1 T8 W PH B s T, R E Ca " T, RIS ETT A G 3EH &
KIE R SRR P A FE T ) e Ah, /NEE CNL B Sr35 78 1 3% 1 3% IR 3% F AvrSr35
JE B FT IR B LRSS, H N o5 ZARL 1R AR R B AR LAY 2 AL RRAE . X s % IR
CNL $09 /IMA B FL 88 738 B 1E M B — & WA RSP vk, IR 48R T B0 /A A ik & 40 i 6 12
B0 RV ) SR

PIBEIF TNL & 1 RPP1 R BIG FEARR: & ATRI A JF 52 B4 4. Fi)J5 RPP1 ERIE
B Y RARGUG /M . ZA AR N i TIR S5 B0 4, I #%0E 2 NAD # 36 % . K NAD
~+ K% Ry ] % EDS1-PAD4 8 EDS1-SAG101 i — BAK A 09 /ME S 710, m4ER, X T
) NLRs 300 H 5 528 A i i o8 e, 5835 IR T FRAT T4 NLRs 1510 5 9800 AL ) i) 227
33 NLREZHENEHNEREESESUE
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W 2% m L 47 BT T 0 5 AR T A R T B9 NLRs 8% R 0 142 %% NLRs(sensor NLRs, sNLRs) ,
M4 sNLRs B30 15 5 ) F 5% 2 19 NLRs #6FR 5 B NLRsChelper NLRs. hNLRs)¥*, 12
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RPWS8 45 #3, JRFk RNLs; NRG1 J& 5 R H A/ hNLR j 5t 2 —"**', NRG1 2% hNLRs &
B7E TNLs FUERFEMERM . i ADR1 26 hNLRs W25 TNL 5 CNL 4 S iy g 007
NRG1 5 ADRI # %58 i 5 EDS1 B 88 & 9 VL 32 B % 58 1) 56 200 . EDSL £ 2 TNL
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Y Ca® i, SIRIGE— RN REEFE S,
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