Bk = 0905

FEW) DIE AR 2SN DA —% 3 L 55 B M b5 B 7 DM RE AR AT

NG

fi] LA B S S SRR

B B AXO5%EEE cDNA Z#RERE T 5 0 X X O Gl AR% 20,000 FEEELL EAERRL AR AL T
TERIKLIZEZA, AR AR W2 R T 7 A 255 208 FEUR D7 o 72, ABFZETIL, Z05H0 R02819 244 D)7
T HRHAT AN DWW CREMZR IR AT o720 ZOTAZ1E, 2 FEEED cDNA 2MEASH TS, B D cDNA (2137
L — AV T MR [T RIRE RN Do TERIRF LRI BEAENIRNIEND, %75 D cDNA(AK073365) 125 H L,
TNEB RO A XF RAFICHFEALTED A, PO RBTENFEBL 12, Z0OZE5, R02819 DY AR At
L2 cDNA OiaFEPEEIZ LD O LiEimfHT BTz, 20 cDNA IZ1% Aux/IAA R EK 1 OsSIAA9 23— REFUT0
5o AUX/TAA 134 —F 20 RSB BIA T THY, A —F 2 AFRIBEICED AN 7L THILIL TS, OsIAAY 1344
N CHE G RN 7L U THERE T 22 LN TAEEN D3, OsIAAY & GFP DA 2L 7B e A X DA T @I R LS
WL A, BE X SR BB RIE LT, AK073365 FREAMMITHE AR A T2 T2, BidEAR
VAGE T COE ARG @O IERE R LT, ZOBG T OFRBAZE &N RT-PCRIZEVFHARIZEZA AN RITX
DBESNOZ LN IR T, FTo RN BV ISEWE TR ZAH A —F v ACB<EEEI NIz, AK073365
FHE A ORISR T HEBLT a7 7 AN~ A 70T U AEIZIDNIZE A, 42 HOBE T OFBN 2.5 5Ll R

L. S2 OG- DR 2.5 70D 1 LU FIZAK FL Tz, ZRHDEE OB L ONRIE T XWN“K@%/\F’#JTV
AT —2EFHLUTRARIZEZA, ERLTWZEE FIRERBIONREEICHEESNLH DR K TLTY \f_Lh%
IR X ONRBEICIIHISNDL DR ED 5T, ZIHDOZEMND, OsIAAY O FEHLIL, MM CREEAR AL
T 0L L TCOIRNERIGESIERILTWHEE X LI, — 7, AK073365 P& AR IA —F 2 VInE B IR
FOFRBUEA LA 52 T, A —F L B RKIZAONOI R 2R UIcZE0 D, OsIAA9 (34 —F T 1R
FEICHLE b TWHEB BN,

1. HAEEH A XF A F 28 ALT= (Kondou et al., 2009) ., Jh~7.L7=

AN AT OEBZLEFEL ., BEHOINHEICSL 21,048 OIBEIERT AL (11 FOX 7A42) D T2 Fi 1%
K7psB% R TEREAN - AD—2ThHDH, HHBEIT 150 mM DA 5o KRG BICBEREREL , R3Heb
HZEDTERVEMIBREOZACIZHEIS T D720 B NCEDOBROYIMIAEFT LT 528 T, WA AN
BEAN AIZKRI U R R MRS 2 3B S QD ] MR T I/ 2RIk LT, T ORER, 208 DI E A
AR AT DI PERRED 53 T A=A NI O T2 L BRI AT 218D TS (Yokotani et al.,
FICEOEE TSN TS, £EAHOENRE 2009) , ABFFETIL, ZOH O R02819 L4 (HT 727112

ZZ T MDA AitEE A ESED8 a5 DWW A T o7, BT X —IAFET 5358 7 nE
HEEL . ZOBEEZ T 52 L% BfRL TIFZER1T> T —H—& NOS ¥ —I 3 — ¥ —|ZHffil72 7 714 ~—%
Wh, ZHIVETIC, F9 13,000 FEHEDOA 2554 FK cDNA 2 T gPCR 21772225, AK073432 & AK073365 D
TR Z— IR, T a7V KefrLCinm 20 ¢DNA 73 R02819 O/ MFRASIV T, Ll
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A D cDNA (ZiXa—F o7 a1 1 ko
RRBERDB D> TIEF RGN VARG TET | %E
@ cDNA MHEAN AMHED RS - & 2 b, <
T AR TIE AKO073365 IZEFHL, 2—KT 5
Aux/IAA BB R F 2O THEREFRIT 21T~ 77,

2. IRAE

L uA XF X F (Arabidopsis thaliana) DFE5 1%, FEXK
B (1/2 x Murashige & Skoog salt, 1% -=f#, 0.8% &
K, pH 5.7) T, 22°C, 24 BRI TIT o2, A%
(Oryza sativa) |32 2EAWE WM FEITOFR E S 175
DREWTZTE W2 H ARG 2 o, #5IE, R EFH
(Murashige & Skoog salt, 0.5% Gellan gum) =T, 26°C,
16 RFfEI 8 WRFMHIRE DS TIT o7, ARDIEEAR ZAL
PLRPALE AL L FEREG L b THREE LT AT A 0
FIVEZ G T e iR IRES I (Murashige & Skoog salt) (Z{2
L IREIEF R T 2ZETITo7,

GFP LGS I ERBLT T AIN OAERUIIMA D
(2008) D IFIEIZHE Y, A R DML~ D — R EAR -5
A% PDS-1000He (BioRad) (ZLV1T o7, #tEv 7 F L
ORI, b— P — AR RBEE LSM510 (Zeiss) 2 1
[AY N

RNA OfifitHl3 RNeasy Plant Mini Kit(Qiagen) %I/
L. 7V X LT T4~ =L DM R G i Superscript
VILO ¢DNA synthesis kit (Invitrogen) % F\ 7=, Real-time
PCR &1 Power Syber Green PCR Master Mix (Appiled
Biosystems) 2V, 25 pl ORGIEE T 3 #HCf 1oz, 7
FA~<—&vMZL, OsIAA9 HIZ 5>~ ACCAACGACCACCA
AGGCGA-3> B X OV 5-CAGGCGTTTCACAGATCGT
G-3’ %, OslAA20 HIZ 5’-GCGAAATGGGCAACAAGA
GG-3’ BELY 5°-CCGAGGATGGACAAGTCCAG-3’ %*
Az, 2 he—/ L L CHV Y 18S ribosomal RNA &
o+ H1ZiE 5°-AGTCATCAGCTCGCGTTGAC-3> B X
Y 5-TCAATCGGTAGGAGCGACG-3’ & H\ 7=, FHL
BT e — L LR ETHE L, ML Applied
Biosystems 7900 U7 /L% A 2 PCR 2 A7 L &EFIFH L=,

v A28 T L AL Arabidopsis ATHl Genome Array
(Affymetrix) & HV 7z, 7'7—7 A ki One-Cycle Target
Labeling and Control Reagents (Affymetrix) Z " T/7->
Too FHLT —ZOMRNTIL, R 7 07T LD affylmGUI /X

=ML,

3. ARHER
3. 1 R02819 MER ML ATiE

R02819 X 150 mM NaCl % & T2 K5 I 2 MR K
5L, BEBLOWEEE NIV ENLTA
YELTCERINT, ZORBUIEDBFHFEASNTHDFEA
cDNA AKO073365 ([CHEER T2 EZFEH T L5720
AK073365 ZBFARIS A XF RS ICHE AL, £,
FRE AT MRS 20D cDNA Z B HL CWOAE R
i) RT-PCR JEIZEVFHARTZEZ A, WTNE BV I ENGE
iz (Fig. 1. A) . #5407 T2 1% 120 mM NaCl %
ORI FICEERFEL, REELHHT 50089
DEFAT, EORER PR N EEEHURD 2 D
A RUT= (Fig. 1. B), ZOZEMNE, R02819 OHE AR A
fit 1% AK073365 D @EFBUZLDHEDEE X BT,
R02819 (% AKO073365 LAAhIZH 5 —FE% D cDNA
(AK073432) HMEASH TS, 27 & T3 fEKICHLZN
5720 cDNA OF % gPCR IZIVFHTLZA, o
® ¢cDNA DA BEIFERIT L TRY, BEHIZFENLH
<V 7L\ = (data not shown), ZDZ LT, ZHH D
O cDNA 73 [F—FALA 8DV MIHRD CUTHEL 7= FAL I I
ASNTNWDHZEERLTEY, BEWIZOBET A &K N #E
EEZLNTZ, 2T, LIBOMBHTIZ WS T A LT,
FEHLS LR P E I ED Sy e B2 7V
12— A2 T-DNA BHASILCOSE TSN FEA
T4 Re#tl5 BLO Re#17 D 2 FSEA TR, ZHHDT
AL DOHMNE T3 A THA cDNA Z7REIZRF oL D&
L. FEBRICHEL=,

FP, FE AT AL Re#l5 BL U Re#l7 DHEAN RS
T CORIEREL ERINIHH T2, NaCl 2 FZTLERT
L —MZ 30 RIDOFE7 2 AR | FARA AR A
BIERLT-, BHFRIT 4 OTL —hOEHEEL TR L
7=o TOFEE . Rettl5 BL O Re#t17 13V 9 40 Vector =2
FE— U AR TRV EFERZ R LI (Fig. 1. C) . M3
WANRZZIT DL RBEAN ARA A B2 8N
BEIHERTHZENMBILTNS, 22T, ZIHLDT
AV INRIBEAN RZHEZ R T NEID mIRED
<~ b=V EE T ER T L — e DT AR 23R
LIRERDFIEIZEVFABRL 72, Re#l5 I Re#1 7 1FHEA
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Fig. 1. Salinity-tolerant phenotype caused by overexpression of a rice cDNA AK073365. (A) Expression of AK073365 in

wild type, R02819, and retransformed lines. Transcript levels were determined by quantitative RT-PCR. The transcription

levels were expressed as a percentage relative to that of R02819 (ND, not detected). (B) Salt-tolerant phenotype of R02819

and the retransformed lines. Seeds were sown on agar medium containing 120 mM NaCl. (C) Germination rate of vector

control plants and the retransformed lines (Re#15 and Re#17) under salt stress. (D) Germination rate of vector control plants

and the retransformed lines (Re#15 and Re#17) under osmotic stress.

R 2GR BREFIBEIC Vector =1 ha— LT TEVIE 2
FhR L, RIBIEAR RS EE R T2 GG
~7=(Fig. 1.D),
3. 2 BAEGTFORIEEEN

AKO073365 134 3D 2 BRI — RSN TV DHIBIR
- 0s02g0805100 > cDNA Tdhb, ZDEA 113 182 73
JEED G725 Aux/IAA BIERE K] F- OSIAA9 2 —R§ 5k
HEE S TS, AuX/IAA I ) MR E IR BE 7
7V —ZAEo TIFEL THRYD, ARITIL31I DIAAFL /3T
B, A RXFTXFINL 34 D TAA 2 ER RS
TS (Jain et al., 2005; Reed, 2001) , AT —H#iHE
0)%*%% OsIAA9 EEVVMEIMEZRL, [RCY7 773 —

IRT5EB 20N 5E5 1 OsIAA4 . OsIAAS .

OsIAA20 23A 37/ A RitEhiz (Fig. 2. A), vaA
XF R TIL AtTAA20, AtIAA30, AtTAA31 D3DOH3FF
V2RV R REE R LT,

OsIAA9 DA JRTEMEZ I ~DH7=8, GFP #2037
BLOREH L I E oA X ORI — B R B S
72 OSIAA9 HMHRBN 1L U CTHERE T D701, @A 2
NRIBIICRTET HE TSNS, FEE, GFP O t%x
L— P — B SRR TR T 08 TRV L

MFRHHI (Fig. 2. B),

3. 3 BAEGTOHRIRAEN

OsIAA9 B LT AUTKHZ =V VHIFEIMEA 779 OsIAA20
D ODBRTITOWT, BB T ORBUFENTZ1T o7,
HEAR RIZKI T DI E AT DT20 754 6 H HDOA
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A

Os[AM MELEL GL APPNSGHLVVDELS SSSSSGG GG SAPV SASS——————AGKRGFREAFQE TLLLFDD GS CCNTSDDD CRRRKKT VVGWPP
0s[AR0 MELEL GLRLALPSPSPSPATATAAG——SE L DLL NSAPG—-——S8CRKRGFEEALGGRK TDDDNDD-————— GNGRG GDGDSD GEMGNKRRKL VGWPPVKC
Os[AM ME CMASTEESLPASSSMDSCSGELPTTT TTAPAQS TASSG(RPPAT AAKRR ISTDLRLGL TLSSVVH I DGNNPSTPRS--SLTTATVTADRG
OsIAM ME ECK GGGMS—P SSSMD SS—————-THPALS TTSS——-——AATARRDLS TDLRLGL ST SSSSSL LQAAAAAAAADDSI PS TPRNSQVHADWPPI KPFLR SAL QKASA
AtIARO —-MGRGRSS—S SSS IESSS———K NPFGA SSS——————-TRILSTDLRLGL ¥ GT SSGT——————— QYF NGG YGY SVAAP AVEDAEYVAAVEE
AtIARO —-MGRGRSS—S SSS IESSC KSNPFGVSSSN TRNLS TDLRLGL  GSSSG QYYNGGDNHEY DG--VGAAEEMMIMEE
AtIAB1 MEVSNSCSSF—SSSSVDS TKPSPSESS VNLSLYT: FPSTSPQRE ARQDWPPI KSRLRDT LKGRRL
< danain 1 >
Os[AM VS SARRACGGANY VKVKKEGDAIGRKVD L ALHSSYDELAATL ARMF PTNDH Q3 EKKMANDDH @ AAG——P VT YE DGD GDWMLV GD VPWDDF ARS VKRLK ILG--—-—-
OsIAR0 LHRRRDGGCGGGY VKVKMEGL AIGRKLDL SI L GSY AELL D TL HLMF PSTNQED GHDR-———-RRRHP-—Y AVT YE DGE GDWMQV GD VPW EAF AKSVKRLK ILV-——-—-
Os[AM GGGGGHGRRR SLF VKV YMEGVPIGRKLDL LPL DGY KGLVAR_ASMF RAST T YHHCHR-QFAV VG MK TNK VHH VLT YE DQE GDWMMA GD VPWELF LTSVKRLR IARADLKY CYSC
Os[AM AGGGGARRRRTLF VKVYMEGVPIGRKLDLLL LDGYDSLL I K. CHMFKTPI T YADVMECHQQV PG QK A——AHVLT YE DQD GDWMMV GD VPWELF LSSVKKLR IARMDKC—~
AtIARO EEENE CNSVGSFY VKVNMEGY PIGRKIDLMSLNGYRDLI RTLD FMFNAST L WAEE E——DMCNEK S——HVLT YADKE GDWMMV GD VPWEMF LST VRRLK ISRANYHY —~
AtTAR0 EEQNE CNSVGSFY VKVNMEGVPIGRKIDLLSLNGYHDLI T TLD YMF NASI L WAEE E——DMCS EK S——HVLT YADKE GDWMMV GD VPWEMF LSSVRRLK ISRA-YHY —~
AtIAR1 LRRGDD~—T SLF VKV YMEGVPIGRKLDL OVF SGY ESLLEN_SHMFDTSI I 0GN-—————-RDRK——HHVLT YEDKD GDWMMV GD IPWDMF LET VRRLK ITRPERY ——~
{—————domain [1] ~————— s (————— domain IV ~————-—>

B

Fig. 2. Amino acid sequence and subcellular localization of OsIAA9. (A) Comparison of amino acid sequences of OsIAA9
and homologous proteins found in rice and Arabidopsis. The alignment was performed using CLUSTAL W program. (B)
Subcellular localization of OsIAA9. The OsIAA9-GFP fusion protein was expressed in the rice cells. Left to right: the
fluorescent image of OsIAA9-fused GFP, the fluorescent image of DsRed (control), nomarski image.

% 0.2 M NaCl Z 5 Lol IRETHIIZIZR L, 1, 3, 6, 12, 24
R 7Y 7 LC RNA LT, s 0%
BliZ B &) RT-PCR {EIZIVIELTZEZA, W o
IR F OB AN ALY LR HZENHBN LA
~72(Fig. 3. A), OsIAAQ [TALERL 1 BRI LANIZFEE A
D, 3~6 FFMH%HT-IC—Ee— 2 &Mz 714, 12 B
IR L CL 24 IR ISR OB R8BS
STz, OsIAA20 1 3 IR HT-DICFHEDOE — &M% |
12 B I IR EE L ~ULIC RS, OsSIAA9 & 570
24 IO TOVRFE LD GRD B2,

FEAE, ~ A7 LAZFIALTcA RO Aux/IAA BT
BEO R BN N E S, Au/IAA B TIESES e
BRIREARN RIS E T 52D RE417- (Jain and Khurana,
2009; Song et al., 2009), Jain and Khurana (2009) |Z&5 &,
OsIAA9 3L T OsIAA20 | TR AR AT TIEZ LR,
AR ZAD 725 TR AR A k> ThFESN 5,

FEU VT OsSIAA9 33 TN OsIAA20 DREMHRLE KT
DISBEMZ AT L2 A, WA I3 —F 0 (IAA) IS

AE XLz (Fig. 3. B). FEIZ, OsIAA20 1 1,000 514
FOFBERIRDOOINT, PXLY(GA;) BEOYY v 2E
VBRIZIZIEEAEIRE Lo To iy, T T UV BRIZ LY
DTNTHHESNIZ,

3. 4 R02819 MY A/OF7L A&
5 G N - CTdh D OsIAA9 DI FIFE BL A AN T
EDIHRBIR T RO A Z S EEIL THDH0 %S

DNTT DT AK073432 FRHE A EHRHAR O AR 1%
W7 v AN~ A0 T L AL AR LT,
ZORER, 42 [HOBIEFH 2.5 UL EFHESN, 52 D

BARF23 2.5 73D 1 LT IZHfilSh Tz (Table 1), 3
AR A IRENZB05 dehydrin 72 & DIBAR 123 EZ LT
W, A —F o R R U CTRERIZBE D A
—% L EMERE SR TAA-amido synthase (GH3) 73 2 fiifH
IS,

WIZ, AK073432 PR ATEE AR CHELN LA LT
W EETIEEAN R T THEEINLD .
AKO073432 5 AN JEE AR CHRBLBA L Vo
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Fig. 3. Induction of OSIAA9 and OsIAA20 by salt stress and plant hormones. (A) Time cause of OSIAA9 and OsIAA20
expressions under 0.2 M NaCl. (B) Responsiveness of OSIAA9 and OsIAA20 to ABA, IAA, GA; and JA.
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Fig. 4. Responsiveness of the genes changed transcriptionally in OsIAA9-overexpressing Arabidopsis to salt and osmotic

stresses. Left: Relative expression of the up-regulated genes. Right: Relative expression of the down-regulated genes.

Expression data was obtained from the report of microarray analysis by Kilian et al. (2007).

B FIFEAR AL TS LD E D R O~

A7 7L A5 —4 (Kilian et al., 2007) Zt & ZFH~7= (Fig.

4) , AN ZALPRZ | 12 FEE E7213 24 K B O3B
{bDEIGETT7IZT 0y Tz, TLAT — X3 Efe
HREAR] 2 ICHESNTWAD T, ZnEhnpl % 17
L7z, (AL, AK073432 FHE A BB R iR CHBLA
DL CWNEBIR T2 DW TR, RO B EC il i
RN CIBR TR BUZ 10 5L EOBRE BB,

IRNMUD T — 2 TEME LT, AT ORE R, AK073432 FF
AR TR BN EHL QO s I AN
AL THFEENDE DONEL, W, FBEEA LT
WEE G IR AR A Lo TR SN DS D3 %) -
7o AU FEICRVIRIBEE AR AR LA 25 b 2Tl ~
7oL A AR AL[ARE, AK073432 FRE A Hinfafk
THHBLN EFL QRS FIIFFES, BB L
TV B I3 S A DS B gL S LT,
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Table 1. List of the genes changed transcriptionally in OsIAA9-overexpressing Arabidopsis

Up-regulated genes AGI Code Ratio  P-Value
bHLH family protein (ORG3) AT3G56980 21.14  2.48E-05
expressed protein AT1G47400 16.30  9.99-05
iron-responsive transporter (IRT1) AT4G19690 11.03 3.97E-03
bHLH family protein AT5G04150 772 1.18E-05
glucose—6-phosphate/phosphate translocator, putative (GPT2) AT1G61800 7.07 9.25E-05
ferric—chelate reductase, putative AT1G23020 594 3.56E-05
protein kinase family protein AT5G53450 571 281E-05
expressed protein AT5G42900 422 1.12E-04
expressed protein AT1G12030 420 281E-05
CONSTANS-like protein AT1G07050 396 2.11E-04
expressed protein AT5G05250 3.78 3.44E-05
glycine—rich cell wall protein-related AT4G18280 360 232E-04
short—chain dehydrogenase/reductase family protein AT3G29250 346 4.01E-03
low temperature and salt responsive protein, putative AT4G30650 341 1.11E-04
major latex protein-related AT2G01530 3.24 3.58E-04
high-affinity nitrate transporter (ACH1/NRT2:1) AT1G08090 322 532E-05
major latex protein-related AT2G01520 3.15 3.38E-03
galactinol synthase, putative AT1G60470 313 2.48E-05
protein phosphatase 2C, putative AT1G07430 3.06 3.52E-04
DNAJ heat shock N-terminal domain—containing protein AT1G56300 305 3.56E-05
dehydrin (RAB18) AT5G66400 301 5.20E-05
peroxidase, putative AT5G64120 298 1.32E-03
male sterility MS5 family protein AT5G48850 297 8.76E-03
expressed protein AT4G16146 280 5.20E-05
zinc finger protein-related AT3G18290 280 1.96E-04
germin-like protein (GLP9) AT4G14630 279 2.49E-05
glucose—1-phosphate adenylyltransferase large subunit, putative / ADP-glucose pyrophosphorylase, putative (APL4) AT2G21590 270 1.23E-04
sigA-binding protein (SIB1) AT3G56710 2.69 3.80E-03
transcription factor jumoniji (jmjC) domain—containing protein AT3G20810 267 1.61E-04
peroxidase (ATP3a) AT5G64100 266 3.64E-04
similar to protease inhibitor/seed storage/lipid transfer protein (LTP) family protein AT4G33550 259 2.32E-04
gibberellin-regulated family protein AT5G14920 259 1.85E-04
alanine——glyoxylate aminotransferase, putative / beta—alanine—pyruvate aminotransferase, putative AT3G08860 257 1.76E-02
plastid localized alpha—amylase AT1G69830 256 5.18E-05
low temperature and salt responsive protein, putative AT4G30660 256 6.18E-04
auxin—responsive family protein AT3G53250 255 2.35E-04
senescence-associated protein (SEN1) AT4G35770 254 1.43E-03
expressed protein AT1G11210 253 281E-05
dormancy-associated protein, putative (DRM1) AT1G28330 252 281E-05
expressed protein AT4G04330 251 3.35E-05
MutT/nudix family protein AT5G19470 251 1.08E-03
glutathione S—transferase, putative AT5G62480 251 3.01E-03
Down-regulated genes AGI Code Ratio  P-Value
protease inhibitor/seed storage/lipid transfer protein (LTP) family protein AT4G12490 17.27 9.24E-06
expressed protein AT5G51720 1441  9.24E-06
expressed protein AT1G13650 8.88 1.73E-04
chitinase, putative AT2G43590 8.30 1.03E-05
germination protein-related AT3G29970 6.33 2.24E-03
gibberellin-responsive protein, putative AT1G22690 543 1.02E-04
cysteine proteinase, putative AT2G27420 535 9.24E-06
IAA-amido synthase (GH3.4) AT1G59500 5.04 3.96E-05
beta-carotene hydroxylase, putative (BETA-OHASE 2) AT5G52570 435 6.64E-05
glutamyl-tRNA reductase 1(HEMA1) AT1G58290 4.21  5.20E-05
ferritin 1 (FERT) AT5G01600 420 232E-04
chlorophyll A-B binding protein (LHCB2:4) AT3G27690 392 3.24E-04
triose phosphate/phosphate translocator, putative AT3G01550 3.87 7.26E-05
zinc finger protein CONSTANS-LIKE 2 (COL2) AT3G02380 3.86 1.13E-04
IAA-amido synthase (GH3.3) AT2G23170 348  2.49E-04
nodulin MtN21 family protein AT2G39510 3.44 152E-04
protease inhibitor/seed storage/lipid transfer protein (LTP) family protein (AIR1) AT4G12550 3.40 6.95E-04
thionin, putative AT1G66100 3.38 8.03E-04
legume lectin family protein AT3G16530 323 1.29E-02
protease inhibitor/seed storage/lipid transfer protein (LTP) family protein AT4G12500 320 1.72E-04
expressed protein AT1G65490 3.18 9.42E-06
acireductone dioxygenase (ARD/ARD’) family protein AT2G26400 3.18 4.91E-04
ferritin, putative AT2G40300 3.17 258E-04
expressed protein AT2G36885 3.07 2.49E-05
protease inhibitor/seed storage/lipid transfer protein (LTP) family protein AT5G48490 3.07 1.66E-03
alcohol dehydrogenase (ADH1) AT1G77120 3.05 1.33E-03
Myb family transcription factor AT5G17300 302 1.85E-04
acyl-(acyl-carrier-protein) desaturase, putative / stearoyl~ACP desaturase, putative AT1G43800 3.01 3.83E-03
expressed protein AT4G19430 298 2.94E-04
wound-responsive family protein AT4G10270 2.88 2.10E-03
disease resistance-responsive family protein AT1G65870 2.85 1.66E-03
expressed protein AT5G15600 2.85 1.95E-05
LATE ELONGATED HYPOCOTYL MYB transcription factor (LHY) AT1G01060 283 1.12E-04
expressed protein AT4G39675 2.81 1.98E-03
expressed protein AT1G55960 281 8.73E-05
glycosyl hydrolase family 1 protein AT1G26560 276  1.40E-04
universal stress protein (USP) family protein AT3G25930 2.72  1.48E-04
rubredoxin family protein AT5G17170 270 1.23E-04
glu ine/gal ine-6—phosphate isomerase-related AT5G24420 270 1.10E-03
invertase/pectin methylesterase inhibitor family protein AT4G00080 269 1.99E-03
bZIP transcription factor family protein AT3G17609 269 1.23E-04
Internal NAD(P)H dehydrogenase AT1G07180 268 1.29E-04
pyruvate decarboxylase, putative AT4G33070 268 1.44E-04
FAD-binding domain—containing protein AT1G26380 266 1.07E-03
expressed protein AT4G27450 259 257E-04
hypothetical protein AT5G66740 257 5.94E-05
myb-related transcription factor (CCA1) AT2G46830 256 8.64E-04
myb family transcription factor (MYB29) AT5G07690 252 1.13E-04
expressed protein AT4G33560 252 7.92E-04
polygalacturonase, putative / pectinase, putative AT5G14650 252 3.38E-03
pollen Ole e 1 allergen and extensin family protein AT4G02270 251 2.65E-02
potassium transporter (HAK5) AT4G13420 2.51 9.34E-05

Genes with expression that increased at more than 2.5 times or decreased in less than 1/2.5 in

OslAA9-overexpressing Arabidopsis are shown.
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OsIAA9 IXHEMHEA R FOX 742 R02819 [ZFEASHLT
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(Jain and Khurana, 2009) , A5, OsIAA9 it Fl FEEL>
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AL T, AN ARG LA AT T 238 i St
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AUX/IAA 22 3 13 A— 2 L B MRS - O HH]
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VIR<FHEIIND (Fig. 3. B), £72. OsIAA9 Dl Bili
F—F U ORIEICEEDS GH3 Bis & 75
(Table 1), SHIT, R0O2819 X° OsIAA9 F38 AT E st fA
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FEpEOREZE LSR5 5 (data not shown) , [FIEED I
R F L mA X X F OME S F ORI BRI
BWTHEIEIN TS (Sato and Yamamoto, 2008) 73,
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NHDTEND, OsIAAY 13 - 1235 E AR AffFPE I B
DREREL A —F L U E AR I DO REE DL %

ZHND,
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WCHIRIBED B R RSB D EID ORI M2 D, F
72, OsIAA9 DRI BLN BRI F Ao I8,
FERbLEB 2D BT, KEelEELRD, BRI,
OsIAAY |Z LA - =B EAR AMPEOMREE A —F T
T MIBEOMREZ BT 2 F B A B 2 TR 670
NS SIPAVASAN

i

AR I TEE E U7 VR A = ARFZE ]
I L B 9, ARBFZE0 —ERIX, [ (LR
AW FERTR A M B LA 28 B & 382 B LA SRR
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Summary

Salt stress is one of the major extrinsic factors that affect plant growth and crop productivity. Because of
their sessile nature, plants have developed various adaptive responses to salt stress. Elucidation of a complex
network of the stress responses is expected to engender reduction of crop yield loss caused by salt stress. To
identify genes that confer improved tolerance to salt stress, we have constructed more than 20,000 transgenic
Arabidopsis overexpressing about 13,000 kinds of rice full-length cDNAs, and isolated 208 lines as candidates for
salinity tolerant lines by screening the library under salinity stress. In this study, the salinity-tolerant line R02819
was characterized in detail. An Aux/IAA gene OSIAA9 was identified as the gene responsible for the salinity
tolerance of R02819. OslAA9-overexpressing Arabidopsis showed enhanced tolerance to osmotic stress as well
as salt stress. OSIAA9 was highly induced by salt stress and auxin. Gene expression profile of OSIAA9
-overexpressing Arabidopsis was examined by microarray analysis. Interestingly, many of the up-regulated genes
were induced by both salinity and osmotic stresses. On the other hand, many of the down-regulated genes were
repressed by these stresses, showing that OSIAA9 induces molecular responses to the stresses. Overexpression of
OslAA9 also affected the expression of auxin-inactivation enzyme, IAA-amido synthase (GH3). OslIAA9
-overexpressing Arabidopsis represented morphological defects that are often observed in auxin mutants. These
results indicate that OSIAA9 has dual functions - auxin-signal transduction and salt-stress tolerance. OSIAA9

might function at the intersection between auxin and abiotic stress signaling.
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