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Abstract To understand the physiology and molecular mechanism of cadmium accumulation in rice is helpful to provide theoretical reference

for the technology development of Cd pollution control of rice. The characteristics of Cd uptake by rice and its influence factors were outlined

in this research. The physiological mechanism of cadmium accumulation both in rice roots and the ground-upper part was introduced. Research

progress of genes, QTLs and miRNAs related to rice Cd accumulation were summarized. It was pointed out that to bred rice varieties with low

Cd accumulation was the most economical and effective method to control rice cadmium pollution. The methods and technologies to bred dual-

purpose genic male sterile rice with low Cd accumulation by molecular marker assisted selection were discussed.
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Table 1 Reported genes that regulating rice cadmium accumulation

S FakBAL STV 5 7 FEIRE SCHk
Gene Expression site Sub-cellular localization Main function Literature
MxIRTI — — TR RN s [40]
OsAUX1 b JfsE MR 2R B % B Fbias B g [41]
0sCDTI - 0sCDTS5 — — LTS [42]
OsHIRI — JEIEs P 2 i AR R [43]
OsHMA2 MR, Jfs AR JFRAEZ, AR BIZE R 78 [19]
OsHMA3 bzt TN iR A iz [44]
OsHMA9 AT, 162 Jo VA R U L A [45]
OsIRTI ,OsIRT2 it} Jo PR AR A 04 W8 5 [46]
LCD M, RS, AN Z 55z [47]
OsLCTI ENL Jpifji PR R R [48]
OsMAPK2 Lics — s S [49]
OsMSRMK2 — — s S [50]
OsMSRMK3 , 0sWJUMKI — — WG9S [51]
OsMTPI — J R e LI A ) [52]
OsNAATI it} — PR AR A 0 R i [53]
OsNramp5 Lits R UEEELITRaR R LITe [54]
OsNrampl i B VAR ISORIAR Fh R AR 2 [55]
050312 (2B) — Yeta i AR KRG i AL R [56]
0s03L3(3D) — Yefa i FEAK R AR R [56]
OsPCRI ,zE — K FEIR R 2 [57]
Ospdr9 R — TR KBRS 558 [58]
0sZIP1 il — RS E SR s [59]
PEZI R J A T FP AR A TTRR [60]
RCSI Jicy it s PRI ER A 25 £, vk D KRR £ i [61]




6 BAR AL F

2016 £

4.1.1  S/RAEMRERRAR R A SR EER . OsIRTs BEPRITEKAH
MRS IR B & 4 BRI . Nakanishi 25! il Lee
Al NP OSIRTI F1 OsIRT2 2 15 Y8 15 AR R 458 9 W2 g
OsIRTI S M 1o 5 423k 2 MK R MR Cd™ T U™, Os-
IRT2 SR 2R (X Cd™" A 5 m MR A, 3 2 N3 [ By
RERG SR KRN Cd* IR i2

OsNrampl F- ALK REME 5 HGi b0 19 2 & 11
POE N TRUE, 2 5 ERUR BT th i i e 4l iz . i L
3t e Fek S IXE > Cd™* AR R I BLR . BFTE & BE, Os-
Nrampl TE/KFE i Sasanishiki £ Habataki f{HR 2 F 363k 7K

SR, PR AR S EER B E Y i, B

FERB OsNrampl LERIRE 00K 52 5 TR

OsNramp5 J& 2% 5 7K G AR 2 X0 4 T Wi i o) — 21 22 3%
IR O 5 L IR HE AR TR TR 4E A R Os-
Nramp5 Gt 1 E AL T 40 R AMU B T, 322 AE R 3R
B SR S EANE RO R R g1 3k

OsPDR9 % 15 — Ff £ ] ifif 24 P4 ( pleiotropic drug resist-
ance,PDR) ABC 45 &G HEMR [, il Cd*" AEA S HAE KR 4h
B ARk, 7% OsPDRY A HEXH KRR Cd* Ay B R
YRR PEZI(BAREAMIE G B 1) 2210 = BEEAR R 23K
AN R — R E 7 R BT A
SHR U HE AR A R AR TR L OsNAATI (AR P 28 2
SR BGHEDN ) TR /K AR A R 3k, FLAT I KRS AR X SR M i 1y
HIE™ . OsMAPK2 (7KAs MAP JEEZLIK) 53 KA AR R o
WlESHe™
4.1.2 H5KFEERATENM LI ofEiEa LWILRE,
OsHMA3 4t ) £ 1 32 BEAE VORI i 2 5K 3 2o o i 2 e 2
IR A B B T DT Ui/ R R 4 e i i
(ol RN RS T L OsHMAS Dy i i 5828 1,
TR PR30 3 A LT, DT 3 S50t b 3 23 2 25 2 & T
U R TR KR SRR AR IS 223K, RE S R IR R
PR 5 i 5 T AE. OsHMA3 5543 5 PR 5 28 (Rl A i B Cho —
ko — koku'®*? | AnjanaDhan[Gg] \Jarjanm] F1 Habataki®™ | £

» PN

IR T FR B AR e T, b1 S B0 L H SRR R
I,

OsHMA2 FEIREE @ S TR, T ZEAEAR Rt () 4845
HrRIk, R R B R AR AR L ks OsHMAZ RERE
/K FE R T A04% 2 B, TR BE S Hb e R s e ™

OsHMA9 Sy A5 5 7 2 12 o7 T 240 ST A5, 6 - 1A
W RIAEZG Th 323k, TSR A i rh T 4 R ra A, TR
KRR EA X, YK RSS2 B T, OsHMA9 #;
1B TR ST R 3k, KAG OsHMA9 3[R i 2k 58718
R EE LM,

S SRS TS T IE D OsMTPI G0 (176 11 52 3 T2 e
JE B AR g R IN A, Bk B4 B T AMHERI 40 i
IR 2 OsMTPI 5P Sk BRI, 230l /0 /K i 4 47
(O] U
4.1.3 S5/KEFRRFGEA IR, KRR B8
BRI B FZEFF S Aok . AKFETFAE S, 2558 IR
PR A B AR IS L2 R A AR L R R
SRR S KR v o R R S B B B AR

OsLCT1 J/NEARGERAWE IH & iz 8 H 2 A (low affin-
ity cation transporter, LCT) [ [R5 3L K . 1% 3L K 2 5 19 25
T T, ELAA PH B AN A, AR A AR B
B LA SR R T 45 R ek TR A 2 4500 B 38 1) KT )
S TBURINE b e TOLTUSAE - e

LCD 4 () B 4812 26 10 2 o7 20 i SR A2 i
FEAEAREBAEAG HORI: Fr 1) B AR 3R 35 , S SHEAR 4R
fkEIE" S LCD FEPRIE #3235 B K R i Rk 4% i )
REBRIC A IREAR T 43% ~55% ',

F5R I OsHMA9 TEM A4 AFE 25 b g Rk, R
HARES 5 T M F EHG R ezt ™
4.2 KEERMEHEEMN QTLs REEH ML H5KMIEE
N SR AR A K K RS [T 03 e A PN 9 41, 9%
IS BFFE FWIAE A IR K R b T A 7E 5 R A ey
ok QTLs ™™ (% 2) .

x2 CBREBESKEIRERREMEXE QILs

Table 2 Reported QTLs of regulating rice cadmium accumulation
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