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We focused on relationship between phytohormones and AfEXPAS3 gene in gravitropic response of A.
thaliana. RT-PCR analysis shows that AtEXPA3 was highly expressed in actively developing tissues
such as leaf, rosette, root and flower tissues. A{EXPA3 gene expression was enhanced by grav-
istimulation, BR and IAA. Furthermore, decreased gravitropism was observed when treatment of
AVG, an ethylene biosynthetic inhibitor, suggesting that ethylene has a gravistimulating effect itself
as well as BRs and IAA. Inhibition of gravitropism in AEXPA3 RNAi mutant suggests that BR, auxin
and ethylene are playing roles as regulators of A#ZXPA3. In addition, altered gravitropism in BRs sig-
naling mutant (decreased in Ari7-301, bakl, and increased BRI-GFP) indicated that BRs signaling medi-
ated the gravitropism. In conclusion, gravitropic responses of Arabidopsis root resulting from root
growth were mediated by increased expression of AtEXPA3 gene, which is stimulated by phytohormones.
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Expansine A XEH¥ o] A X8l AAS fFrdle XA
ZHEHZZA, leaf primordia] 7] ¥ 7} fruit softening
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299 o372
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Fig. 1. Dose-response for BL effects on gravitropic response in
Arabidopsis roots. Bars indicate standard errors.
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Fig. 2. Gravitropic response on the roots of wild type (Col-0),
bri-301, BRI-GFP and bakl. Dashed line indicates Col-0.
Bars indicate standard errors.
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Fig. 3. Effect of ethylene (0.001 ppm) and AVG (10” M) on the
roots gravitropic response of Col-0, &ri-301, BRI-GFP and
bakl. The roots were gravistimulated by placing them
horizontally in the presence or absence of ethylene and
AVG for 3 hr in the light at room temperature. Dashed
line indicates ethylene and AVG untreated plants. Bars
indicate standard errors.
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Fig. 4. RT-PCR analysis for AtEXPA3 transcripts in Arabidopsis.
Total RNA was prepared from various tissues and
conditions. Tissue-specific expression of AtEXPA3 gene
in Arabidopsis (A). Expression of AtEXPA3 gene of coty-
ledon and root of young Arabidopsis (5 days and 10
days) (B). Expression of AtEXPA3 gene induced by BL
and TAA in the roots of young Arabidopsis (5 days) (C).




972 A 38+3] %] 2011, Vol. 21. No. 7

AfEXPAM el
oA S, 259 Aol st oy A7)
A
ol

Su)
o
=
i
da
B~
2z
o
)
e
ith)
i)
i r

" rn

felEths AgoM Sds] wdso] A3t 27]9 A3l
&l 3541] e AN E L

o]

re 2

&3
AtEXPA[H g o]

oY e o o

[N
QL
N
52
rr
>,\I

o7 A}EHE}

7| =icH BE2loil A 2] BLE} IAAC] o8t AEXPAR| gt

of 7174t o] ol BejoA o] wEo] FAE AEXPA3 4
S g o2 BLY [AAC 93 Bd =g dopr 7] 935}
o] 59 F9F A4H Col-0Z BL (10° M - 10° M)} 1AA (10°
M - 10° M) =2 2este] A3 A MS Hj A oA
A7 Fo vt &, ot AgS FEske] A total
RNAE FZ3t] RT-PCRE &3l F379 dd J=& A
stttk 1 23 BL# IAAY] FE7F F7Hgel| whet AtEXPA3
o wdo] Z7bge] BAF Ik 22 BL (107 M) 1AA
(10° M) @7 A2l d e Aol BLY IAAY B ET
2 Qg 38 Frbe UehdA gtthFig. 4Q).

BRs-insensiive =CIHHO[H| H2[ofA] =2F4 HHSo| 9
Bt AEXPA3Z RTRIS| B

of7)14th o] Be]o] BLS AHqs o, =

A o] wrgo] FtEE A

AsAE HAo] F2FA HAT ThsAS
BRs-insensitive & A o] A & o] &5}o] A 2] BRs7} 215 A
g B34S 5 AEXPA3 FAAS 2d
17] 98] BRs-insensitive = %11 0] ]
2|5t ALEXPA3) &S zAEYY. 1 AF, Col-O,
BRI-GFPA M AtEXPA39) ¥&lo] 719 whd
EdWol Ao M= AtEXPA3Y) Hd o] 27]—0}11 ¥ 9} Th(Fig.
5). olglgt Ade FHAF o AEXPAS] T o] BRs9

sHY AYS T3 2d=E Aolg sh

I AtEXPA3

Col-0  bri-301 bakl BRI-GEP
I 1 I 1 I 1 I 1
-+ -+ - 4+ - 4+

e ]

Fig. 5. RT-PCR analysis for A#EXPA3 transcripts of hi-301, bakl
and BRI-GFP. The roots with (+) or without (-) were
gravistimulated by placing them horizontally for 1 hr.
Bars indicate the standard errors.

AtExpa3 knockout SQIHOIME 0|86t &ele =234
HS

o} 71d e  AtEXPA3 RNAi EdWo|4 S 01%3}
AtEXPA39) 3 o] JAE A0S ), Beo] A< %
ol Hokth WA Hejoll A AEXPA3S] Ldo] B

of WAE A%E YgolH iz Hele AFS HAI
RNAi SR A el A Col-09} He)o] Aol vug
ok 33%9] o] AR A EF B AH(Fig. 6A). £
RNAi EAH]AE Col-00] HlIgte, Z9] FA o] T3t
HAH U th(Fig. 6B). ©12 3 A= Balo| Mo AEXPA3
A7) o] el Ay S Ao Bojste AR
o) Ao o] 23 AtEXPA3ZS o] 23 988
Ao 2 AlgETh

AtEXPA39) W&l o] Mgl o] Z243 Bdste BLY} IAA
of osl wde] Frhgol f7)1gd) HelelA F<lxo], BL
(10” M) EE TAA (10'10 M)E A& =A%} Col-05
67 B FEASTES Fo e =354 TS 45
th 1 A7 322 AY3HA] L& AEXPA3RNALI =44
ol = oA Yol vls| 15%9] =54 dAELH7 Yelg
ud BLS AEatdS ASolle ZHz Col-000 4] 48%, RNAI
NME 24%9 =54 =837} IAAE #2]3F 3§ Col-0,
RNAidA 22+ 12%, 3%9] 254 22 &37}F eyt =
SABLY IAAE A9 A& 45-ol= Col-0, RNAiA
7k} 70%, 38% 2 FEF4 2R A7} JebdthFig. 7). ol
AtEXPA3 F-70721] e B o] RS TN 25
A eSS A71H, T3 BLY [AAY] 93] @wdo] Z7}E
ol 4& Uehlle Axet stalth 22y AEXPA3Y] Tl
o] gAlE Bl o] BL & IAAS 93} AL )
o] AstA JAHA g1 2743 §HEo] yEdte
RLE AtEXPA3 ] €]9] BLZ [AAY] 93 tet fAAE 9]

F—ﬁﬁrm
i o>4 to &

}o
F-S
A%

Az

|
%"E

jib

_l

LI

Lol o) WeloMe] FF4 Wgo] 24 57| Bl
AtEE
20
(A) (B)
15 4
g .
g
;|

Fig. 6. Roots elongation of wild type (Col-0) and AtEXPA3 RNAi
mutant (A) and their lateral root phenotype (B). Bars in-
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