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Abstract: Lesion mimic mutants are similar with naturally-formed scab on rice leaves without significant stress or damage
and without exposure to pathogens. The cause of lesion mimic traits in rice is often accompanied by increased resistance to
disease, which involves the expression of defense-related genes. The related research mainly focuses on the localization and
cloning of various mutants, as well as the disease resistance and its mechanism. We reviewed the research progress in lesion
mimic mutant gene traits and disease resistance in rice, especially explaining the causes, genetic characteristics and
regulatory pathways of lesion mimic mutants in rice, and expecting to improve rice breeding for disease resistance as well.
All these will lay a theoretical foundation for further analysis of various mechanisms of lesion mimic mutants and
providing some reference for rice breeding.

Key words: rice lesion mimic; traits; mechanisms; progress
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Table 1. Identification and name of lesion mimic mutants in rice.

RAF&R TRBE R AV AE NG 3 etttk e SOk
Mutant Phenotype of lesion Origin Chr. i ® Ref.
spll PG 15~20d, I B A H EILRE S (0 SR B T B R R A Spontaneous 12 SR [61
spl2 T AN A ZERE PR B AR, 4 BEIAR (45 n i Spontaneous 2 SR [11]
spl3 RS BESA BRI, A IR N A 2 B y-ray 3 SR [11]
spl4 R L AT A £ S B y-ray 6 SR [11]
spl5 TES BEMIRI R, v BB N A B2 BE y-ray 7 SR [12]
spl6 Sy BEIM Fr b BB AR (S B MNU 1 SR [13]
spl7 ESr BESA BRI, A IR N A 2 B y-ray 5 SR [14]
spl8 SYBEMASS, REA R RS2 AL RR B S B MNU 5 SR [11]
spl9 TARIEI S, TEr A AR E o BN AR S B y-ray 7 SR [11]
spl10 TEM F 16 2 (O BUR (4 1 BE MNU 10 SR [11]
spl1l Sy BEIIE IR RE I B, SNE RIS, ot & BB AN EMS 12 SR [15]
spl12 W, A MZEERI RS A MNU - SD [16]
spl13 RIS 10 JE 5, AR A I LK KRR (2R MNU - SD [16]
spll4 FEFS 10 F, wh R b R AR 4 0 5 MNU - SR [16]
spl15 HEFNE 3~4 4, HIBL 5~10 mm [k (S BE MNU - SD [16]
spl16 R b BN SR R B DEB - SR [10]
spl17 R LN A48 € 3 B DEB - SR [10]
spl18 R b I AR AR B S B T-DNA 10 SD [10]
spl19 R B IER A SEEE, A, A DEB - SR [10]
spl20 R I A 2R FN - SR [10]
spl21 R b IR B (0 SR BE DEB 12 SR [10]
spl22 A b LR B SR B DEB - SR [10]
spl23 R b I R B DEB - SR [10]
spl24 b 2 T A AR I R A A DEB - SD [10]
spl25 A b R G B DEB - SR [10]
spl26 BRI ALG3E, W IR BT DEB - SD [10]
spl27 FERALEIIE, R IR R DEB - SD [10]
spl28 AR = A 2005 BAE 1) ) B A P 10 L L2, i B 2 AR MNU 1 SR [17]
spl30 R LA B S BE B M B EMS 3 SR [18]
spl30(t) I LT A (0 2R BT Transgene 12 SR [18]
spl31 A LR (SR B EMS 12 SR [19]
spl32 I I 5 H A B 2 B - 11 SD [20]
bl1 M B BRI AR BE A, RJE SRR Spontaneous 1 SR [11]
bl2 T Py SR S 05 BE I 14T 8 A Spontaneous 2 SR [11]
bi3 R IR R BE, R AR RS SR B 2 A B FGT Spontaneous 6 SR [11]
bl4 AR RV H K PR 8 28 B 32P 3 SR [11]
bl5 R AR /N SODR AT €5 285 BE 32P/X-ray - SR [11]
bl6 A b AR K A € S B 32P - SR [11]
cdrl MR RSB, Chikein MNU - SR [21]
cdr2 HCURTY AT BE MNU - SR [21]
cdr3 FER A5 T MNU - SD [21]
Fgl AR, R R B R ) S B Spontaneous 10 SR [22]
Zn W B B (2 B y-ray 6 SR [23]
Ird32 HTHATE 4R MR (IR BE,  BRD 7 BT AR IR 2% y-ray - DR [8]
Ird39 HE B €005 B L 25 R y-ray - SR [8]
Ird40 TG HOUAR B TR BE,  BIFhF BUETT IR IR y-ray - SR [8]
Ird42 I A R I S B y-ray - SR [8]
BIm b AR B A S BE MNU - SR [24]
Imi e METET AR, Ba SN y-ray 8 SR [25]
Imm1 A4 TR B (S BE, B J B R A F AN EMS - SR [26]
ttml YIHIFAET, b R (R B Tos17 5 SR [27]
OsLSD1 bR A A R B cDNA 8 SR [28]
NPR1 i AL RR (2 B Overexpression - SD [29]
ncrl R AR B R BE, R FN - SR [30]

lbsl1 PAE 10~14d, M7 RIHBRIBERRDE, REY RS R EMS 6 SR [31]
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4R 1:
KA 993 B TR RAFR K etttk e SOk
Mutant Phenotype of lesion Origin Chr. i ® Ref.
HM47 TESHIH B Lo I L AR i R € Bl 3 TR i B EMS 4 SR [32]
spINF4050-8 R B e B B REE, AR S AR B ke Tissue 7 SR [33]
c5 P 3~4 FH-SRHIE (NE R, J5 SRR ATk, RIREE EMS 5 SR [34]
LM3 W A 2 R B y-ray 3 SR [35]
Ims1 BT S AR (IR, B T A KSR B AR B (1 8 56 BT y-ray 6 SR [36]
OsACDR1 A AR IR, I BRI T ERER R cDNA 3 SR [37]
RLIN1 T ARAEG RIS A SUREE s e, AR Y U I T-DNA 4 SR [38]
NLS1 I S H B B A 2 B T-DNA 11 SR [39]
OsLMS T BE EMS 2 SR [40]
Cc23 3 I R BIR BN EE, JSBE N R 2 IR AN & G B A R EMS 12 SR [41]
g303/g342 FEFh 4~5 JE DG B IR BE, R B ORISR G RUBES  yray 12 SR [42]
Imes1 P ARER T S IR B (A R BE, RS AR, RN A y-ray 7 SR [43]
splHM143 RS 3 A, A IR ISR BE IR DU Y H, R R EMS 4 SR [44]
Imm4 SYBENAJE MR R R PR M LA (0 IO B, BB BB BA R EMS 5 SR [45]
hm197 &R 65d J5, T AR AR AR B B e AN DEB 4 SR [46]
wy3 HHTFLE M I B, S BERECNIA R, REYEEIREA T Spontaneous 2 SR [47]
hm113 RS 3 M A B IR, MRS B R A EMS 7 SD [48]
hm83 A B IR AN — 2036 2 B EMS 1 SR [49]
MNU—N-H 5 IR EMS— HJEREER 2. l8: DEB—XUAS T ht: FN—fRhT. SD—H 8 SR—HRaME: DR—XUEME, “

ARENL

MNU, N-methyl nitrosourea; EMS, Ethylmethane sulfonate; DEB, Diepoxybutane; FN, Fast neutrons. *Heredity model. SD, Single dominant;

SR, Single recessive; DR, Double recessive. “-”: Unlocated.
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fE N 3~4 W HIT G, R BLE, — BURHE A
MR ERRPE RIS R, SR A
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IEHAERKKE, FFRARTEK TR 8 R
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& FHUKRAETY. 2275 22 M n) c23 ATt
i, RBL-AHEER, IR a0 spl29(t), R
ARTIAIIAE R, AR A, AR R B
Bl THRIE VLRGSR K. splls spl2 BLK
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MrE R splll & H A MM T 565 U-box Z5H44



RN IRTRIOR AL AR ARNR B 73 T HUERRIT Je 1k &

(1) E3 vz RIEHMEEEMRE S, BT CUE A st
MG ez Z L R Gle B EEMER, WMk
BRI BRI REIERIE S K51 PCD HEMR K
IR R
413 HaBMIARRRIETHSTHEAL

R FTR (ARSI R W) (GLV)E A EE S
ST, TEBRIER B HUE BRI SR R R 4 5 1 S N
it & AN RVE R . Tong 2507 v g Ao Ak
VDL AR (HP L) CE R AR S 77 460 S B () FH 1
TS, RILANER HPL ThaeE ok, Mk & kR A 042
WF 5T 45 iR % B, OsHPL3 il 52 JA. GLV Fk:
M% R, R B AS B9 SR AR ) K Ry
PEBH TS o B HPL 2 4, RRWAER K HL AT AE M fEAd
W) 14 915 AR O S I vt A % B B PR P o diang 2500
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JA, Jasmonic; GLV, Green leaf volatiles; ROS, Reactive oxygen species; PCD, Programmed cell death; HPL, Hydroperoxide lyase; FAD, Fatty acid

desaturase; UAP1, Uridinedipho acetylglucosamine pyrophosphorylasel.
1 ERKFELREL LRSI

Fig. 1. Mechanism of some rice lesion mimic mutation.
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Fig. 2. Possible mechanism of rice lesion mimic mutation and its impact.
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Table 2. Genes and their functions of some lesion mimic.
BEH TheE LiHFTiR % Sk
Gene Function and pathway Reference
Spls SmARTSE (MBI HER + 3b WAL 3(SF30b3), J:Z 5T MAE T AR LR B, B RIEIL Y T RNA BYHSK 6 [12]
WA AN AE TR I R
Spl7 AR #0 S BFE S BRF-(HSF) ) ORF, SR 3% 5 R 4 #1450 spl7 4ty HSF & A 7E — & MERER R 44 [14]
AL T S A
Spl11 FAG T 565 U-box G5A0 11 E3 72 20 BEMG MR RE s, TEFE IR 04N B AT TR 5 A8 R ke 7 R s 1R 4 [15]
Spl18 % JEAEHE R4 il (4 86 (1 57 OSATL 500 v ek B B 5 5 (R SE 56 RS i 57 51U AR 1), OSATL 76 2828 Ak spl18 Hi RIAKF [56]
RE, ERIESHEORAE I, [0 FRI RS RRE  1
Spl28 RIRERIEFR, ERIAETEG spl28 AR ER &8, VAR A S B USOGEE RSB L, i [17]
ELTE SR B 1 TR P T R (ROS) WIS R R &4 . spl28 s i /K B fk L fXI I B I AH G 2 ik R 1
FAM LAPL) AL PA(APIML), I H X R A1 A (e P 4 i
OsPtila R TR i 5 MR 1 DA, oM R 1 SRR 1 T s S b SRAR AR KR B, e KRS 1 57 8 S S R A e T [27]
e
OsNPR1 7£ SA /-3 F OsNPRL A] LALL/KAEIRIGHUME, OsNPRL (3 3 2 1A f 5848 A4 0of 1 Ao itk [65]
OsACDR1 N 44 OsEDRY, HFG MRt LIFEHIE M, LM RO XAMH T /KM R (SA) RIS FTER (IA)FH S [ 9 1845 5 [66]
0sSSI2 RAFHEDR OsSSI2 4% il i 7 R ot Sl vy 14, %I 20 /KP4 £ S EUK R IR AR, A K, Rk R [58]
MIP PG, DR OsSSI2 5 /KRS 48 Js2 Jo7 10y i A Hh A 2 e 4% 1 1
Rls1 N4 Wrdd3, ZRaVEEAIER, 5 R EZERE, HmIE—N80 N kRS A s (NB)ZE A C i [67]
ARM (armadillo) 45 #3518 11
NIs1 nIsl ZEARFE DR A S A S B4R PR, G Z MANNZET:, TR EAMERKMIR (SA) BR, FEHH [39]
JREMEI SR . 54 nisl 4t & A B CC-NB-LRR 454, Z 5HaWRIbiEx5
Rlin1 RIin Z8A8 BE DR i n bk S5 111 PG, R38R A5 M S R [38]
OsLMS SRR R I AR 3 25 M SR (CTD) Wi R e 5 F S A5 S XUBE RNA 2547158 (dsRBMD 28 AR =40, "6 42 il AL 7 3890 2 2 AT [40]
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