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Abstract Auxin is a key plant hormone which regulates
overall plant growth development. A number of researches
to investigate auxin signaling identified three major classes
of early auxin response genes: AUX/IAA, GH3 and SMALL
AUXIN UP RNA (SAUR). Among these genes, in planta
functions of SAUR gene family are largely ambiguous, while
both AUX/IAA and GH3 genes are analyzed to mediate
negative feedback on auxin response. SAUR genes encode
small plant-specific proteins. SAUR gene products are
highly unstable and transiently expressed in the tissue- and
developmental-specific manners in response to auxin and
various environmental stimuli. In the decades, molecular
and genetic approaches to elucidate in planta functions of
SAURs have been hampered by several factors such as the
unstable molecular features and functional redundancy
among them. However, a series of recent studies focusing on
several subgroups of SAUR gene family made significant
progress in our understanding of its biochemical and
physiological functions. These works suggest that many
SAUR proteins mainly regulate auxin-related cell expansion
and auxin transport. In this review, the recent progress in
SAUR research and prospects for crop improvement through
its genetic manipulation are discussed.
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TIRUAFB S} 5e] 7355 9has] elajsheiehe of A9
ZAlof ofgt AlsE 4lo] S2E= @4, T12]al, TIRI/AFB
9} AUX/TAA, 18|31 ARF @l A2 o]ojx&= oy 24
AR SAlo] ofs) F4e] AT AE AFL
A 4 gtk o] A7 ABE, BT A2 vho] 2ol
| o](microarrry)2} RNA €714 E E4(RNA sequencing) 5
o tiqt FAA Hd E4e Fof HaEA Al o)

2AEE g A A 52, SAl9
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EAFBEAL GofsHA o] ROl A AL E= AlAEF
11 1t} (Badescu and Napier 2006; Paponov et al. 2008; Yang
et al. 2012).
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SAUR G- A= FA=Q1 tF(Glycine max)ol| A 3+/3
L2.X19] 2,4-D (2,4-dichloropenoxyacetic acid) & 2]of ¢]3f Al
&5 o] frese A=A A5 21w It McClure
and Guilfoyle 1987). o] % thefgt A=A9 Al &4 3
Re B9 AR Al B EAsh Ao 7
oo, HE AEQl )71 At (4rabidopsis thaliana)] 73
- 7870, " A& W(Oryza sativa)®] 735 587H, 12
a1 o]7)(Physcomitrella patens)= 25 18719 4RSS 7}
AL Ql= Ao 2 85 A thSpartz et al. 2012). ©]& SAUR
AL A e 279 BuAe duslel Yk
Aoz yaAch Al o2, 4ol muEe)

o714 le] A4 2 SAUR §AAEo] EHSHE T
of T4 ot Al 4= 8670 4] 1897] 4 o] th(Spartz et
al. 2012). 3HH, A= A Qe ohE AEA A= FARE
FAATE EATHA e AEA SolAd A Hee
2 dA o, 7]Eo 4l 59 A4 7
PR 7154 Admotits) e 2L 4 Qo] $AA Aw
wozt gEsksh Buasel A4 Asktd 7)%e
FEsh= Aol 2745 Aol th(Spartz et al. 2012).

SAUR GAAE9) 20 Besto] 7)o P &
AN EE A7 BANA FOEAE B 40 SAVR
AAE9 3°-H| Y5 35 9](3 -untranslated region, 3’-UTR)
o 3EAXo 2 EA 4 <(downstream element, DST)0] B &
wofQlal, of A go] SAUR F-AA= ¥ HAHE mRNA9]
QAT B o] vk Ao AdEo] HuE o
(Newman et al. 1993; Gil and Green 1996). T3}, Knauss %
(2003)> £4=4=9] ZmSAUR2 T2 o] wbz}7| 7} &3} 7
& Az v =gtk AR S HIF O, Zenser
5(2003)9] oA o]&} Zhe SAUR thulld o] =<k
g0l Hare vl qlok 2El A&l of7|HdE FHL
2 AWE coka SAUR $AA S dgt 2o oje
FEAAE SAUR § A2 E A H mRNAH T2
o] U9 Hel gttt o] FEHOR BuEgO
oelst AHIERRE SAUR fAAE] o] 24
ol A ThopelA ATk AP} B, 2 4
Soto] dAH o R THE & F& AR EHE A
A WS S S §28 4 olrkSpaz e
al. 2012; Chae et al. 2012; Hou et al. 2013).

o, of 71 et S0 U R SAUR T of| of
A B oA o]Fo] R E ¥ (calmodulin) Tl 2 37}
T 7Hs/d ol AAEJAARE, ol7t Ay B E N-H
o F917F b2 SAUR @A S0 3502 EAEHA]
e AoR WeAe & oA gt Ayt ujE
A= 53F Are o] th(Yang and Poovaiah 2000; Reddy
et al. 2002; Knauss et al. 2003; Popescu et al. 2007).
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+HE ol SAUR FAA | A77HA] &zl 7154 A
go] EAetA] F=vt= F, L2|2l mRNA, e d =2
of Ao EHAd Fol EAET= FAAN, ol 4
=27 E SAUR Tl o] AA| A3 7| 5& 55t
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A (expansion)] 7] oﬂzaﬁ 22 S04 wro] Zbatths
TEA 0l dFATE0] BE Y ck(McClure and Guilfoyle
1989; Gee et al. 1991; Li et al. 1991; Gil and Green 1997).
o|2|gt HiE52 SAUR 3R} Ab=o] Al 9% Al
AT e E e ASoE AAESESI
SEAEE, o] 2|3t 7 qFE ety Sl 244 A
T o] F 1007dxt A2 ZHo] o] Fof2]A] EFL,
o12f2 930l SIUR 2ol 443t Helel 9 74
A A aEe] EAgTE A, SAUR FHA7} 4]
EAW Aol e} F-44 @%RE EA ] w
o oI5 Aolo] 2AT 4 A& $AH, 7)5H FEA
(genetic and functional redundancy)= # HA Q9o=2 &
5= Sloh AAR FA7HA AEA o] EAsts 54 4
A 7)5 S AR 75 &% o] A (loss-of-
function mutant)"ﬂ EHf& v‘i‘—*i% 3l o]Folx A7t @
AT, SAUR AR 5 dF s A
EAH oA 7} 11'15]‘21%0115 A
A opR(wild type) Tt 2ol 7} Gl A9} o] e,
22 A ZA, o 7|3 2] SAUR32 F-A+2] T-DNA 4}
i %ﬂ%ﬂiﬂiﬂ Be- 2o A 71He o opF L &
b zpoj o] YEFLR] 9k th(Park et al. 2007). o] gt
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ATk, RHH, AR ofn| At AHs A& 71l SAUR
WA S Fooste FAAE] Aol ¢ 23
= B57F g, RS 2717 w2k
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) EAHOIAEY A2 9 o] & F3F SAUR
S o) 75 8 A9 AR o] H ol rH(Spartz et
al. 2012).
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o) SAUR 52 Qo] e o7t 24 %
T ATFEo] WEH YL, o THAA S
o AEAY 7|50l Bop FAAew ﬁm‘ﬂﬂ S
t}. of 71 AT o] EABH= 1870 ] SAUR SAAELS A%
SENS EH H R AFE SHA HHOR Lol
At} o] 2= SAURI9-24 S-HAAATHSAURILY, 21, 22, 23, 24)
3} SAURG1-68 L SAUR7SZ2 FAE= AR AR
of thet A AoEol & 1] ATl <3 L
A, FUBAE o5 F fAATe] B FAE
A e AE @AS FABTHE o] FEE g
(Franklin et al. 2011; Spartz et al. 2012; Chae et al. 2012).

SAURIY-245 IchHAA X o713 d §A=9 H¢
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of 2u) & %2157, Qo] 27|17} AR v, 22| Aol
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Azpo] wro] Al 4% 7 AU ST H A A
o] Q)& W o]FQ)ch(Franklin et al. 2011; Spartz et al.
2012). 3+H, SAURIVE Tt A7l (A1 & 9] shuf =0
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g 7S SRS I3 SAURIO-249) 715 Al & AASHITE SW RS AMNE E ThE SAUR36O] Higt &
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S SAURIS, 23, 249) A AR NS BolHoz B SAURIS-H S9] A7 ATET SelA] RxANA shu)
35h= ¢1& Hho] L& RNA (artificial micro RNA; amiRNA)E o] A E = @A B 24l 53ke] BraAdo] 2= itk
of71 ol A EAA7]= WS Fll, A= v Ho[tf(Stamm and Kumar 2013). o]&{7t A= SAURGI-68 3
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ol AdjE= T & HrhddA = A= 5401 E3E AYH 752 AEAUlA L 4+ e
UEldS B g0 24, SAURI-24 thulz] o] AlEA] ) A AL I TH(Chae et al. 2012).
7I5ol ARl Al A% 9 ojot B H A 50 = Al 7bA] 2t upek o], 2 3 |k Zhs| 13y
A3 Bl Uee AFHOR Fysqrh ° ATES F LR SAUR GAAEY ABAY 715
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FHSAC o]l Chae S(012)9) AT AUE} %A o 8 28H FF5HF0 B AN HckSavang

23l Spartz 5( 2012)4 AL AFEL 2IHE 0, F
§ frAt lﬂJr SAURGI-68, SAURTS &
XHLH 7)ee 23 Eowo maoﬂ 9

[
>
o &
B
)
k:_
l-l 1
ot
o
.
D)
N
K
o
=
Ay
=2

O

fr

o,

>

r

[

o

2,

>

f

S K

o)

o g
BN oo 2 I O 30

oo Koo 2 02
S okl 2ad ot He

to
=
HF
b
e
il
O{N [\
o
ofl

ofr >

qHH, & o 29 A4 Aibe SAUR AR A
EAOA E HE Ve e Y HsAE AT 8
t}. Hou 54(2013)2 SAUR36°] 99] 4] 1}4)(senescence) o] A]
Hgo] Eojx o g Z71E 11, HAJLAl¢] lnaphthaleneacetlc
acid (NAA)o] 2] 3f A ‘?4?‘;0] AA| FXHE= A
ALBGATE ERE, o] 5 SAUR36 75 A e?i”ﬂolxﬂ«l

B A A7} A AE L, o= AR = SAUR36T}
e A1 Qo] 147} 2
koM, o] GAAV} FEBFeHE b o] SAl
o) WAEE 9 AT w4 BB B A5

>
)
y
et
o
flo
=2

et al. 2009; Chapman et al. 2012; Oh et al. 2012). 4] &4 9
A e S84 e R ZAeHE SAURES) 27 1]
AUYZ3} o] 5o ¢t 5 3lele A E o] Uy 1 choFst
WelA 7% TS FYSHE e ABe) A, B,
2l 32 olaatol AolA WS FaF A7 A

W g 4 gk

= ©°
o} —

> TN

4_
I

i
o
o I
o &
4 &
N o
4 F .
i)
o ogt it rlo 1o rlo

rlr H;J
oX = of

5 )
2, o5 SAUR § 192
Ae AN Ao Hﬂg 7hs A E otx

5(2011)2 1.2 zAof A PHYTOCHROME-

BN
X
=]

o
xo |0

o]t}. Franklin
INTERACTING FACTOR 4 (PIF4)o] 9]¢ A= of7]
el &4l B A o] 54 SAUR HAA=9 &
Hof o3 2AES Ryttt AAAHCRZ A &

B 9lw, 53 32 Y 13



J Plant Biotechnol (2013) 40:59-64

63

amiSAUR19/23/24

SAUR190x

Fig. 1 Genetic manipulation of SAUR19 regulates leaf size. Gain-of-function of SAURI9 (SAURI190x) increases leaf size compared
to wildtype Arabidopsis (WT), while loss-of-function of SAUR19/23/24 (amiSAUR19/23/24) decreases leaf size

W TRl & 4 gk o ed S B u), o5 ¥
2 A3 DAY B SAUR RAAE) $AL 21 5
oo ZAAAL AT B AM F2Y o] F
2% tjgte] B 4 UL 02 /g Eek BF, 4374
AW SAUR T B A 420 AT ARES
E3ll, SAURZ 24 Eol#el AE AL EHgrhs
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Suge] W 292§ 54 249 AR Aol
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A= o714 h ] SAURIY GRS TepE@A 7@ 99
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