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OsELF3-1 5 OsARID3 BEAEEIEA GBI R

ol FERL M ORL OIFEHY TZEL REREL % AL BER?
CILPEAME K 22K FERT, JLBH, 1108665 230 4R 2EBiAk 20, F14, 118001)

WE: RRARARBHERNEZARAY, EHVERL. KO FERAMWAFREFALARKAFTILPLTEZMEN. AFLLN
oself3-1 REMR A E LM, FRETHREFARLIME R o BBk, #TRESMEARR TR KRG REE AR AL, @i
B4z %154 OSELF3-1 # 45 4e 6 5 &/k— 4 509 kb (9 X M A, Z XM Q&4 4 AAF30EiE4E (ORF), B Bod RATT
ki ORF4 (OSELF3-1) #9% AT Esek 7 A, FRARKAASDARITLE, EA OELF3-1 A BiFEARE, HAE
OsELF3-1 #9 CRISPR/Cas9 /4 X TR K M AAR Z B F42 T AA, 1049F OsELF3-1 £ 5AR A KR4, Hit—F E9 OsELF3-1
8R4 W %, A R BB W Z X ik B] OSELF3-1 #) Z 4 & & OsARID3, OsARID3 £ 4 ARID % fk £ # B . a-
crystallin/Hsp_domain. SHSP 24435, WARARIE 47 & F 694 B T/455 5 T 5Lk Hik. 1% OsARID3-RNAI R EHR A AL Z 2
FMTFEHAR, L% OsARID3 T A S A KA ALK, @id 3 KMFHIEHH OsARID3 A AT FAAL LA I5AEER, LA
BN RHRARSN, HAGERRTEAEA | IV Ao VIe 2 EATE, AT KI OSELF3-1 5 OsARID3 ZAFiAds KGR A, At
— T IRANMBATRAGAR R A KK FH 1845 W K424 328 K aliofa B R R

FKi#IE): KAS; AR AR OSELF3-1; OsARID3; B{z %%

OsELF3-1 interacts with OsARID3 to regulate root traits in rice
SUN Qi?, LU Jiahao!, CHEN Hao®!, WANG Xiaoche!, YU Zhiwen?, ZHAO Chenfei', XU Quan?, MA Dianrong?

(*Rice Research Institute of Shenyang Agricultural University, Shenyang, 110866; 2College of Agronomy, Liaodong University, Dandong, 118001)
Abstract: The root system is an important part of rice plant and plays an important role in plant fixation, water and nutrient acquisition. In
this study, it was found that the root system of oself3-1 mutant became significantly shorter, the mutant was crossed with wild type to
construct F2 isolated population, and genetic analysis showed that the mutant trait was regulated by recessive single gene. By mapping
cloning, OsELF3-1 was located in a 50.9 kb interval of chromosome 6, in which there were four open reading frames (ORFs), sequence
comparison revealed that the mutant had 7 bases missing on the second exon of ORF4 (OsELF3-1), causes the gene to frameshift and
terminate prematurely, and OSELF3-1 was presumed to be the target gene. The root system of CRISPR/Cas9 mutant with OsELF3-1 was
significantly shorter than that of wild type, which verified that OsELF3-1 was involved in regulating root length. In order to further clarify
the regulatory network of OsELF3-1, the interacting protein OsARID3 of OsELF3-1 was screened by yeast two-hybridization, OsARID3
has an ARID functional domain, an a-crystallin/Hsp_domain, a SHSP domain, and a potassium dependent sodium/calcium ion exchange
domain. Investigation of OsARID3-RNAI mutants showed that their roots were significantly shorter than those of the wild type, OsARID3
may be involved in the regulation of root length. Natural variation of OsARID3 was analyzed by 3 K sequencing data and 15 haplotypes
were found, and there was obvious differentiation between indica and japonica, japonica rice mainly belonged to haplotypes I, IV and VI.
In summary, this study found that OSELF3-1 and OsARID3 interact to regulate rice roots, providing theoretical basis and germplasm
‘resources for further analysis of rice root growth and development regulation network.

Keyword: Rice; Root; OSELF3-1; OsARID3; Map cloning

IKAEAE EE AR EIEY, vREREE RN DR R TR AR, =R, 4
ORI, AURKESUR, N T R OAR AT RSO AN DR AR B e AR o PR SR v KRS B DL AL B

W FSEHEA: 2024-06-28
E—EBERRARAREEMMFZEIRES, E-mail : sungi03@163.com
BITESE: % %, KESTFEM E-mail : kobexu34@syau.edu.cn
ORER, KBREFMMMEEEEAZ, E-mail : madianrong@163.com
BEEME: LATRZEE AR EIH T (23-410-2-02—01)
Foundation Project: Shenyang Science and Technology Bureau seed industry innovation project (23-410-2-02—01)



FEHKMN D EATHER, 4P E R 2Rk A BERE X0, KBEIRREWBUKSy . BRI EES
M E AT, KR A K. st AR SRR KRR AR P R ORHE, R 5 1A T SR B R 1 L E A
PRI,

KB H R AER . MR BRI R 7Y, AR IR AT T KRR ARBOIHR AR
B H W 57 B R AREE EASCE, RN T A R RN e T 2 MR AR R F IR ER, bRz
HORUKRE (R Btk B 7 B AR DI85 s /K R AR R IR 0 4 56 TR o o TP i R v, AR K MR 32 B 2 1 0%
TE, b GLR3.1 BN RN ZAAE A, St KREL IR IS 5 A 20 4 4k R 41 i 43 2R BN 0 AT 35
AR, HAE AR AN SRR, YIRS BN, A1 A0 DNA A B TR H 548
PRIRI 7> AR GUE R 2R, AEBEAE GHIRE AT T o v S 1R 3R AR A AR R AR R HH AR T 55 37
AR ZERIAKEL, KRG 5 — A SR K ARG B R R R AR JE Al DRO1, DRO1 “Z#AE K& s, JEH
SN AR AL A AR ARG, AT 5 S5OMR 2R AR AS K AR A A A0S = AR R F 1) N 25 . DROXL fe s if LAR A A=
KR, FHAKTMENEE. @ ZER G SUR R /A, MR KGR e 01, AMHER Ehi
ZEAMBE A OsNAR2.1 fit 5 OsNRT2.1/2.2 il OsNRT2.3a H.AE, A KR,

JKFE OSELF3 M KR S5 E I+ AtELF3 SRR, KSR A AAEP A OsELF3 KIEHK, 43iA
OSELF3-1/Hd17/Ef7 } OSELF3-2. ®ij NN FEK OsELF3-1 HH(T T vife, HAEKRGER AT R ETT
FETT T RAFE T RE . OSELF3-1 il IE Y% OsLHY A BEM L /KAE BRI . thAh OsELF3-1 il s
Ehd1 Fi] Ghd7 75K H HE A& T &2 K R FAER41), OSELF3-1 7] LL5 OsLUX. OSELF4s JER/KAE = It
MEE AL, MR R AFEM 10, OsELF3-2 S {2 KRG X R i 1 e e S, 98281k oself3-
2 BB AT Y 10 EHURER . EOH T A R B R IPIL AT DU — RO L E3 2 R
EERRAR, Bk (AN OSELF3-1 Ml OSELF3-2 fifa ek, iR /KRE T E M Hm e, &
RKFEH IS OSELF3 R e p st ve e, JLAE ARSI ARSI U b i) 201 32 I 28 0 B i e, H 2 L
FEMR R A KA TR FHE— D IR T . ARG R ) PRIz 5 e 5 1 % 8 BE 1M OSELF3-1 /KRR &
KK HBREER, FIA CRSIPR/Cas9 Xf OsELF3-1 fThREREATIAE, iHid B BEXURAZfit ¥ OsELF3-1 5
OsARID3 H.{E, f#iH RNAI A% OsARID3-RNAI #IERIERIGE T OsARID3 S5 K R /4K, &
BIF E AT KRR 2 A AK T R 8 47 9 45 412 (1L B 40 Sl R o 7 2 05



1 HH S 73

LM R 51

Gk AR EAT B TR AR ARG oself3-1 AR . 1056 DL N EFAERUFRE, R Crispr/Cas9 #ik i 1
oself3-1 8224k, RNA THEAKE osarid3-RNAI ¥R F . (EFTA E TR 7RI T, AR HiR =42
i, BARSAEDY: 14 hotIRE] (30°C) /10 h RIS (22°C), IR 60%. B4R & RARRF R R
TULBHAME R KRG T Fu e b, Bk 77 205 KA = A I

1.2 BREERE b K X [E A ik EE 54

R N GEAZ I i P A B A RAZ A oself3-1 5 B A U2 S AR 1K) Pyl Fo REMAEAT SRR RE L, Fo BRI B S0 HACER
Fo BEARINFP T, DR R K NERE S SRR RALE WT Al oself3-1 ALK FERREL, MIEREFR T 14 KI% 124 Fk
KBTI R, KR RIERAE A — 2K BEFE I+ (30 em*30 cm), F#4#1% (Epson Expression 1680
Scanner) BEATEUEIAH, HHAWRADSH RS (WIinRHIZO) #4700, 5K, DR RE R K 2 20k
WAL PIERZ R R0, X RAR AL AT R4 e o, WA A EE DRI A0 DX TR] o ) P KRR ik B A R o /2
(http://rice.plantbiology.msu.edu/) il 5 {7 [X 8] N i) HF 780 324 Copen reading frames, ORF). HI CTAB %42
HOKAEN - DNA,  Primer 5.0 #i15(4%, PCR KM #MER 2x Rapid Tag Master, PCR MNAKRR: 25 pL 2 x
Rapid Taq Master Mix, E3#55147 2 uL, F#F514% 2 uL, DNA K 2 uL, ddH,O 19 puL, F#FERF: 95°CF 3
min, 95°C'F 15's, 60CF 15's, 72°C15s, 72°C '~ 32's, 72°C'F 5 min, 3t 30 MEFF, 279 14 Hix L% ORF
RIFEA, DU FR I LE0S A HAE Y A= RO AR P PR A 22 57, 51& ORI e el b A BRA w6 504y 24 7]
Ji o

b

1.3 CRISPR/Cas9 i #iE 515 154E 1k

G OSELF3-1 (3£ R4 41, #£ CRISPR-GE Chttp://skl.scau.edu.cn/targetdesign/) iE47#EA7 5 #eit, Hygk
Crispr/Cas9 #4& (pRGEB32). HIF LA BN LA H bk R EAHLR F, L Crispr/Cas9 KRAT
HATEAL G R G O 1597 30 RN EGHLN , BEHALYI TR 3 R (R, 20~25°C), k%
7 3 RJG B A LR Bk — R 975 B3GR 15 K (30°COLJAMA 10 h, 28°CHEH;FE 14 h), Kgifiik—Ri 775k
IR AT BT L W B R AR BT R R R R B L TR IR b, TR S IR AR R SR R R IR
FEERIR 10 R, FHRH L AR ERE AT S A e, I SIE IR IR B, 29 40 R4



PCR SNk R Ly HteFF 5 1.2 thAHFE, FIH] PCR [N 4 Fe R R B VR PR . BsBRAE B 51 (3R D, H
P Fr A B 1 4 ik DR PR SR AT s I R ARG DL o RO R RAR bR R, 25 5E HIIRE

1.4 RNAI #EEEHE A REREE

1245 OsARID3 (1) CDS J7 5147 RNAI #/AM, 4> 7lidEid Kpnl/SallFl BamHI/Sacl PR il 14: Py Y EEH 7] — 4
SR BEDAIE [ R ()3 2 RNAT R 8k b, MR SRR RFE P CDS Akt sl (R 1. FIFS
CRISPR-Cas9 it f& i (b AH [F] A AT B A SIR AL B bR R @A 8h, 18 LiRHe et i B Bl i 4% 150-

200 bp Wit 51947 qRT-PCR (& 1), il Tof RNAI HEAK[) OsARID3 ik & .

1.5 RNA F9$2ELR qRT-PCR

SR AT R AR T (44 ) & OsARID3-RNAI F I Fr#2H RNA. FIIH RNA #EBGAH S 82 RNA. F)
FH s % 338 14T cDNA & 1%, cDNA RJ LAz B 8 47 F-20 °C& . R SERT % 6 € & PCR X, 5E

FERFFRIE, PAIKFE Actin AN,

S AR R ELFE s e ) 2.5 WL, BT 51904 0.4 Wb, PCR Tl g (2X

SGExcel FastSYBR Mixture) 10 pl, 100X ROX Reference Dye 0.4 pilL, 577K 6.3 pb, S MFEM 3kEE,

PRy

95°C'~ 3min, 95°C~5s, 60°C |~ 20s, 40 NMEMH, HHEMZLSITFEF: 95°CF 15, 60°C

1min, 95°C'F 155, 60°C K 155, F|f QuantStudio™ 5 Real-Time PCR System Y5, FRAHNFik &R

i 27ACTRO )ik 5. F A Primer 5.0 Bt 1 514

* 15115%

Table 1 List of primers

Elk/EZ S L5 TSI 1EH
Primer name Forward Primer Reverse Primer Function
oself3-1 TTCAGAACCCTCCAATGAGAA TCATCGATGGTTGCGACTAA CRISPR/Cas9
OsARID3-RNAI-IE 7] ATAAAGGAAAGGCCATCGTTGAA AGCTGGACTGGACGCATACAT RNAI
OsARID3-RNAI- /% |7 TATATGTATGCGTCCAGTCCAG ATAAAAACCCATCTCATAAATAAC RNAI
Actin TCCATCTTGGCATCTCTCAG GTACCCGCATCGGCATCTG gRT-PCR
OsELF3-1 CATGATCGTCGTCGACCTCCTC TCATCGTCCCGACAGGTAGGAG gRT-PCR
OsARID3 TTGCCCTCCCGCATTG CGAATGGTGCACGGACAA gRT-PCR
OsARID3-RNAI GTTCGGAGAACCAAAGATTG GTCCATGGAGAGTGACAACTGCCGA gRT-PCR
CGGGATCCATGGCGACGAGGGGA  GAGCTCTCAATCATCTCGTTGCCGTTCC
OsELF3-1-BD [ESSIES
GGAGGCGGAGGAG ATTTGT
CGGGATCCATGGCCCAGTTTAGG GAGCTCTTACTTTGACTGCTCGAATGGT
OsARID3-AD T B U A
TCTGCGCCTGTGG GCACGG




1.6 OSARID3 =¥ EEE 1R

R FFE 28 T B InterPro ( https://www.ebi.ac.uk/interpro/ ) %t % [ Jfi 45 ¥ 38 33k 47 70 . 7€ https://snp-
seek.irri.org/index.zul % ¥5 FE & % H b5 3 K A 3000 FboBE ¥ ¥ b g SNPRY, R A £ T A
https://www.chiplot.online/X} H #rJ& K ] SNP #EATBEAL Bl €] . https://ricevarmap.ncpgr.cn/vars_in_gene/ iE4T 5.
PRI 53 Hre,

1.7 B 2

N T fEHT OSELF3-1 FERITRE, Xt OSELF3-1 HEATRERERURAS, fiiikhs OsELF3-1 HAEM] OsARID3.
FIH snapgene BAF BT A BamHI A1 Sacl BEVINLAiI5IM) (B8 1), A4 5w BEUr (1 Fr BL oy il 42 3 0§ ) R )
[f) pGBKT7 Al pGADT7 #fk L. ¥ BD-OsELF3-1 5 AD-ARID3 SL#£1LEIEERE Y2H-Gold /& =2 &+, 1 SDI-

Leu/-Trp Al SD/-Leu/-Trp/-His/-Ade 5755 ERi 74K,

2RSSR

2.1 0self3-1 R RARBEE R BN 7 [E

i e SRR R I — R MR R B AR B E R (B 1A), KBRS WT 258358 Folitk, Folitk
H AR B 124 MEAR Y P BEA, A P AR AUR DA 30 Hh15 oself3-1 RAARML, 1 94 #k5 WT KA
L, A RTRRA S 31 4B (2=0.011) (E 1B), W SR fA B A AUAR Z 725 K5 e B B 3k R
o BE— PRGN E ALK H AR R B 7R 5 6 Y tufd sy T ARid P2 Rl P52 [A]— B 50.9 kb AU IX ] Py, LS Hodfe 2
RIVZIX AN LS 4 ADNTFRUEAHE (ORFL-4), @it Il Hosxt R IS8 AR RIET 4 71 U 7E ORF4 FAFIEZ 3
P, WP 25 R RAL A ORFA fE55 “ AN A 7 M Bk, S8OLRRIMRTZ1E (B 20).
ORF4 (OsELF3-1) S5#lE 7 ELF3 tH HIZm %L A, JKAE T OsELF3-1 S rike, JA#RkiEmILZ 5
REHANT 5 PE A A8, p o R KRR R AR KRS, AN 745 R B OSELF3-1 FI RE H A AR R
(FIHT he -



A: AT Y oself3-1 RAMMAKIEZER: B RAHARAKEZ SHEMKEE: C: X AT ORF K {ikikE: K LOC_0s06g05060 F)x: K 444 o /£ M A&
AN oself3-1 H1 )7 51 2 5+
A: Differences in the root system of wild type and oself3-1 mutant; (B) Root length and number of plants in F, population; (C) Predicted ORFs in the location interval
and Gene structure of the candidate gene LOC_0Os06g05060 and the sequence difference between WT and oself3-1
1 RE S RIS ENRL
Fig. 1 Phenotyping and fine mapping

2.2 OSELF3-1 EERBEEKLEERRARE ST

N THAE OsELF3-1 Z 5l /KR R A, LRI A HR 1514 79 57 Nl CRISPR/Cas9 BRI 1
OSELF3-1 bR RAAR (T-crl 1 T-cr2), P25 T-crl 1 T-cr2 43 e 3 /MM BT EA 2 M 14
BREE R (B 2A) . A REFE 14 RIGAITHARRAKI T-crl M1 T-cr2 AR R B TR AR, BpA TR 14
RIGWAKEILE] 10 cm BLE, (HRRBERAKEZARILT] 5 cm (& 2B ME 2C), KiE T OELF3-1 251
POKRER R AR RIEBIIHIRIL OsELF3-1 fE/KREMR AR 2. My B aRIL, M REERE

([ 2D).

A: LOC_Os06g05060 [ [K 451 S AE B A= B RN oself3-1 RAFAF HIFHIZ R B: B4R I oself3-1 AR ML HAR R MR s Cr BPA R R A AR R K
JERIAR AL D: HIYIAN RIS B OSELF3-1 AUAH R ik i
A: Gene structure of the candidate gene LOC_0Os06g05060 and the sequence difference between WT and oself3-1; B: Comparison of seedling root traits between wild-
type and Oself3-1 mutants; C: Changes in root length in wild-type and mutant organisms; D: Relative expression of OsELF3-1 in different organs of plants

[ 2 CRISPR/Cas9 # R#3E OSELF3-1 BiFR IR AR IE KR R R BT 1L
Fig. 2 Validation of OsELF3-1 knockout mutant constructed by CRISPR/Cas9 technology and root phenotypic changes

2.3 OsELF3-1 BE{EEARITFIE

AT fEMNT OSELF3-1 /KGR RAK K IER L, B B A AL 0 B i OSELF3-1 I HAER H. B



BEH WS4 R R OsELF3-1 A HETEIM % (KB 3A), AILLFRJEEI0IESEL . AR i B e P R AT B vk
PCRY I, JFRLIKAI, K4 100 H a0 S8, I Hr B, &I OsELF3-1 Al g5 OsARID3
HAE. NTHE—PIIFRIX—45 58, KA pGBKT7-OsELF3-1 fl pGADT7-OsARID3 )5 41 /i ki Jh i N 1
REBZ AU, OsARID3 5 OsELF3-1 L% EERF4H U REAS7E SD/-Leu/-Trp FIEH A4, Ui OsARID3 5
OSELF3-1 PANJoukE 48 2l i A gk NI BEAR M o WUV Pl &2 i /E SD/-Leu/-Trp/-His/-Ade 355774 b, 2553
WORAES IR AR, 1B OSELF3-1 5 OsARID3 fATEHAE R &R (Kl 3B).

A: OsELF3-1 ff) B G 30AIF B: OSELF3-1 5 OsARID3 () H /4% UE
A: Self-activation verification of OSELF3-1 B: Identification of interaction between OsELF3-1 and OsARID3
3 OsELF3-1 B WA Rt EEE R
Fig. 3 OsELF3-1 yeast two-hybrid screening of interacting proteins

2.4 OsARID3 BUZ5 I8 Th BE 9 #7 & OsARID3-RNAI #k R FRELE

LR LR MR I OsARID3 4 15 MMET, KA Interpro it 8 (R Th G5 MIHEAT 04T, 28 R 45 # 3]
& ARID THAE4EHI, a-crystallin/Hsp_domain 2 SHSP %545 #4045, OsARID3 45 K3k H i A7 70 R SE 41 25 1
VAN B 7145 B TS e (M 25k (8 4A). OsARID3 TEKFEIR R 25, MR DLRRBEY R R, fERGHRIE
SEhem (B 4B). N 7 HE—BUGIE OsARID3 HJI)fg, FAMEH] CRISPR/Cas9 [ 4 RF i T OsARID3 H
MR RARAR, HR T 4G RAEMR R IEOE, WA KA KA IR PR ERHEREN . RATHEH
7 OsARID3 ] RNAI #R&, XHERLFH RNAT BRI € 800, K T-RNAI-1 [ T-RNAI-2 H
OsARID3 Rk WM TE AR (K 40, AR % 7 RN RIATHH, K T-RNAI-1 & T-
RNAI-2 IR & TE AN A (K 4D), UiHH OsARID3 2 5/KFEMR R4 K .



A: OsARID3 i [ e 45T B: A A F 25 5 1 OsARID3 BAHX Rk & C: A, T-RNAI-1 & T-RNAI-2 1 OsARID3 (it & D: AR E
OsARID3-RNAI #f & AR LA
A: Prediction of functional conserved domain of OsARID3 protein; B: Relative expression of OsELF3-1 in different organs of plants; C: Expression of OSARID3 in
wild-type, T-RNAI-1 and T-RNAI-2; D: Comparison of wild-type and OsARID3-RNAI root traits
4 OsARID3 &35 7 & OsARID3-RNAI SZE (A BIIR R EE1L
Fig. 4 Domain prediction of OsARID3 and root changes of OsARID3-RNAIi mutants

2.5 OsARID3 A S EZE 04T

T B35 5T OsARID3 ) FARAE 53 o3 AR R HE AL, % 3010 A /K R o W VR PP e i A7 20T, R
Il OsARID3 2K ZH DNA [XI5E 3010 f3 57 BE A - 7748 £ 5 i) 2 451, A4 50 1> SNP Al 11 4 InDel ([
5A). LM T4 KRR W] OsARID3 £ £ W] (URIAE /-6 (1 5B). HLARRI 341 W] OsARID3 W] L2y 24 15 i
B, Ao RE R TR L IV AT VIE (JE BC).

A: SNP Al Intel (% 2515341, ; B: OsARID3 (IR0, Aus: T lindifd: XI_Admix: KIFERAIM,; XI-I XI-IV XI-IL: FIASIERE;  Intermediate: H (a2
B GJ_Admix: AERHIRG AL Tem_GJ: FIAGHEE A FIRG: Tro_GJ: #ATHERE.: C: OsARID3 A AHA T , 1-XV: AN [l B AR

A: SNP and Intel polymorphism distribution,; B: Cluster analysis of OsARID3, Aus: Aus; XI_Admix: indicaadmix; XI-I/ XI-II/ XI-III: indica; Intermediate:

Intermediate; GJ_Admix: japonica admix; Tem_GJ: temperate japonica; Tro_GJ: tropical japonica; C: Haploid analysis of OsARID3, I-XV: different haplotype

types



5 OsARID3 HIEHMERFE S
Fig. 5 Bioinformatics analysis of OsARID3

3 +ig

IKFERREE R —ANERNED SRR, S5 %I RNERRZ, FikHTSSwENRRKR A Ak
EAEAE A — R 220k . OsELF3-1 2B 7+ ELF3 B[RVEFER], 7EfR T, ELF3. ELF4 A1 LUX J& R ]
HEA (EC), BHHMTHEMAKR, KREH OsELF3-1 FFEATLLE OsLUX Ml OsELF4s & =t 8 &1k
OSEC. OsEC fJ LA #:4I Ghd7, 1458 7 Endl. Hd3a 1 RFT1 fIEiL, EHEKREIFAE, & LEEEMN T
OsGI iy V2 K Fa iy i £h £, SRTMT OSELF3-1 /2 75 b5 HAMFL SR 7 HAE, V¥ HAb AW T AR A
Ko A0S R OR SR R A OSELF3-1 5 — e 5% & AT ) DNA R 745 & B R B e sl #2187
OsARID3 FHAE. OsARID3 Z: 54 (K3 R4l 4y L3 I DG@ I, osarid3 FARAR K @05 LA AL K IR B o,
HANA Y M EIR L AL, WATIEKE, 0 OsARID3 SR A4 Kk & H KR, AW LIl OsARID3 44
AR, FILFIF RNAI H A8 OsARID3-RNAI RAL/K, FTRAKNKE RE THAEM. & Eig
OsARID3-RNAI fEHFRIR &5 oself3-1 RAMAHIRIR R M T E A RABMAR AR, 7Y OsELF3-1 Alggdd 5
OsARID3 EE /KRR RAK . ARID H FI7EAE YD 1 A & FIAH I 43 10 55 A P 0k 72 A o 240 g 125280,
ARID HA7Refs w45 & T-4E3E R 1) AT-rich DNA J3 511 DNA-binding &1, HEARAMEGEA B THREARK
M o-crystallin ¢ HSP20, #viE FAIGRIEM MK K B Sl A= 3 b R B H, Rk OSARID3 JER AT 57K
REMp LS O 24 20281, [ iR T ELF3 B A MR m R4S M (PrD) RES 24N FURE (S 5, (RAd
ELF3 A KAEMAE, 1EHMMARERE RS, LMY E 2R Z AR, BR/KREH OsARID3 Hl
OSELF3-1 J fie t [m] iy 2 55 ok il B2 FA) w8 M 7K ARG I AEAH DG AL o AR 2R 28 Rt ] R 2 3 BUK B ALK PR i 8 12 A 470
EPERIRES, AR KR KA R R U, SRR R R E 2 B R 10 3031, Bk OsELF3-1
1 OsARID3 TERA ALK R B B AR P E R L 77 THI ) 58 2 T R A5 5008 2 IR (B 9T

IKFEH ELF3 § 585 —ANRIVAESE R 4wt B2 9 OSELF3-2, OsELF3-2 ] T-DNA i A %4514 5 OsELF3-1 iR 5
AR RRAIREL, ERRE H N O I A KBRS R A KR A IR 4 DS 32, 5 OsELF3-1 #HfBl, OSELF3-2 1Y
T-DNA i N RAF AR K B A R A 5 B2, W58 OsELF3-1 il OsELF3-2 fEAH MR Rk & L AA MUK
fe. WLAh OSELF3-2 iILLY E3 iEH:f§ APIP6 I EAER, SEmafERmHiiEL, WK A~ ELF3 RVEYIE
AR RE F ML S AR R MR . OSELF4-1 5 OsELF3-1 F1 OSELF3-2 ffIAH ELAE FHAHL, ifi5 OSELF3-2 #f
b, OSELF3-15 OsLUX [f#H EAEF BRI, X Fi s OsLUX AHH/EF 38 B i AR Ak o] e 2 e AT TN R ZhRE 1 7+
SLhi, OSELF3-1 F:ZAFJyikfic OsELF4s Al OsLUX #FHE, B SELFE il . 1 OsELF3-2 ] fefE e 3%
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