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Abstract: Two-line hybrid rice based on environment-sensitive genic male sterility plays an important role in
ensuring food security in our country. At present, dozens of environment-sensitive male sterility genes have been
found in rice, and some of them have been cloned and their regulatory mechanisms have been studied in detail.
In this paper, we reviewed the application and molecular mechanisms of RNA metabolism, signal transduction,
transcriptional regulation, pollen wall synthesis and amino acid metabolism of environment-sensitive genic male
sterility in rice. Finally, challenges and corresponding countermeasures of environment-sensitive genic male

sterility research in rice are also analyzed and proposed.
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b, ELA E B B A S A A
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MR

HAT, EKRE &I 1L+ UK T AS
BER, (H2 R T 134 GR 1), KR
FE (R 2)o X ENTH 2> T W ML B AT 0 58 & B0,
AT J T 3T RNA AR, /R 5
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# 1 BERENKENEHZRBEETIFER
Table 1 The cloned environment-sensitive genic male sterility genes in rice
R AR FH T =) Gy Sup i Syt Sk
Gene name Gene ID Transcript product Biological process Type Reference
ugpl 0s09g0553200 UDPHi %) # R IR AL Al RNAHH AT [15]
tms5 05020214300 AL TA RNAAR BB E [16]
tms10 05020283800 LRR-RLK EReEEass BT [17]
tms9-1 050920449000 PHD#% %K+ LSl BBEEAE [18]
csa 05010274800 MYB#4 3% A T SR FOCHUEEARNE  [19]
csa2 050520490600 MYB# 3 X+ LSl RACBEEEARE  [20]
pmsl AK242308 KEEJEmITRNA RNAHY HBUEEAE [21]
p/tms12-1(pms3)  Os12g0545900 KA IR RNA RNAA NBEMEARE  [22-23]
ostms18 0s10g0524500 #i% Hi—H EE—AHH (GMC) EALIEREE  JEMBEA K REHEEAE [24]
hms1 05030220100 3R B A G 6 TENTBE£ BHEEAE [11]
hmsi 0s01g0150000 3R IR BEA S B AR R A TEMBE G I BT [11]
ososcl2/ospts] ~ 0s08g0223900 WA =5 TEARE G R BT [25]
oscerl/osgll-4  0s02g0621300 Tk Bl A & G TEMBE G I BT [26]
etfp 0s04g0182800 HL TR e R R I P AR BBHEEAE [27]
2 KEPREENNEHZRBEETIFTER
Table 2 The un-cloned environment-sensitive genic male sterility genes in rice
FEH AR SE AT [ Yt f Syt IR SCHk
Gene name Located chromosome Type Source Reference
PMS?2 Chr. 3 KB E A 58S [13]
PMS4 Chr. 4 KB E 4798 [28]
RPMSI Chr. 10 SOCHUENEARE YiDS [29]
RPMS? Chr. 9 SO E Yi DS [30]
RTMS|1 Chr. 10 OGRS E 12078 [31]
RTMS10 Chr. 10 SO E JHAS [32]
§32 ES SOCHUESEARE HEREHI74 [33]
TGMS Chr. 9 BN E SA2 [34]
TMSI Chr. 8 IR E 54608 [35]
TMS2 Chr. 7 BN E Norin PL12 [36]
TMS3(1) Chr. 6 IR E IR32364TGMS [37]
TMS4(t) Chr. 2 BN E TGMS-VN1 [38]
TMS6 Chr. 5. 9 BB Sokcho-MS [39]
TMS6(t) Chr. 10 SRR E G20S [40]
TMS7 Chr. 9 IR E Tb2s [41]
TMSS8 Chr. 11 BN E F61 [42]
TMS9-1 Chr. 9 BTN E A S-1 [18]

TR NE T E, CS4 %wf% R2R3 MYB #3¢
Rl 7, U 4% B fflE 3 B R R R OsMSTS RIE;
CSA2 HFIFES Y R2R3 MYB #31F, (HE A
B OsMSTS, v g2 H A s 518 FE P,
R HE AT, CSA4 B J5 33 OsMSTS 3% T
W, ASREKEHE A G132 i B AR 2410 5 B A F s
FRE, K HIBELET, csa2 TRAKRAGER BE M 81

iz i B T 24570 5 BUE A B Y, x gl R
W], CSA R CSA2 BEA 38 ik 8 5 4 e 3 28 IR Wil |82 0
JASAS W A6k A B 3L [RVRE A WARLE AN R [ Rk
AR R L R B D e 234t . e TR 9% B 1 Ui S
FHH R R AR — B 5T .

KBERBAT R R S-17 WAFENH
tms9-1 BIEEIE R i 1 4~ PHD-finger %% 3% A+,
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Fig.1 Schematic of non-coding RNA regulating environment-sensitive genic male sterility in rice
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Fig. 2 tms5 regulates thermo-sensitive genic male sterility in rice
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Fig.3 Mechanism of humidity-sensitive genic male sterility in rice
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