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MR TTIOM3ELE R F D 4 s B MR E G M ERKE
thit, MR, L, BR, M AEE HKE
PSR M A K 5 A 90 19256 2, 510006

E: £dhIF, IQME A B T EIQR 7 0945 A X 456K G 5k, A 64 AR HLF, IQM349 2 4 KA 48
KARE, AFFFATIZIA R 6924 R B ARigm3-1Fnigm3-241 8 ) Mk £ . ERKEFAFEFE X (GAAFGA)EF

HATT ME.

£ R AR, igm3-1Fnigm3-200 27 £ F Col-0 877 £V 69 itk £ K9 TARUAR L F69GAFGA, &

%. JA5~20 mmol-L ' & & A Mo RITH| 7| % o 2AF /5, igm3-1. iqm3-209 MAkAFe EARKE 52 A R
3, BLAAIQMI T il it 47| R B E 69 A M e R A G x4 e MIARS B Ao AR K E 8GR .

KRR IOM3; 4, R E & S5IRE L 6FE, d Tt

WRAEN—FEENEYSEE, MEHFER
MR UK FE T, & S B
B R AR E SR, R R E A . B,
RARE I BB R E K. KEM
EHIORGL. BRI, V2 AAMAE TR R R
EREE. Kb, HYBRSREANEKNKE
H VIR (Wanga52015) . M) DR E
MG R — R EEY I, R R R Bk )
RV H LA R PR, 8 555 € B A B2 ik
AHELAEF, a3k i R 1 At i ) AR 3 R . AR
% (auxin, TAA). 40177 %43 (cytokinin, CTK). &
Jfi(ethylene). Jii 7%/ (abscisic acid, ABA)FI 8 &
(gibberellins, GAs)ifl id H 45 2 1AW & BANE 5
HRELZ5EYERAKAK G 1R (Garay-
Arroyo%52012).,

TAA F=ELAE I F A1 2522 (shoot apical meristem,
SAM)H & R, FEAIH Fr iz Fi RIS, AR AT DLE Rl
TAAFFAE— W Z NG IR 2 i, Rk AR AR K
(FukakiZ$2007; Petersson%52009), CTKE 1 />
3 S 24 L ) 5 AR 3 A 2L R D /N SR ) 00 AR 2
FEMR AR, (HEA LSRN 7 2i# 5 (Dello
1010%52008) . ZJ A 38 1o i 15 48 i (1 2 171 422 fi
R SCERRAC, FE AT AR E 40 oAk 38 W] Rl
LY A R O A R R R TR AR R
(DugardeynfVan Der Straeten 2008; Hu%$:2017).
ABATW LAE S ALK, MR EEK S 8 641 R
AR 28T, 27K RS, ShInABAE /> ]
MRACE ) 3 AR A K (Sharp FILeNoble 2002; De

Smet*#2006; H{HHIAF2018); LA, £584F-(Ca” )il
H,0,12 5 ABA T HRA KA K & G F1%& 3
(Bai%$2009)., L)L/ I¥(Arabidopsis thaliana) ™,
788 2 (GAS) R M T01 i 40 A= 2H 2R AR K A AR
T % B A 15 42 4F F (Achard%52009; Farquharson
2010; BidadiZ5:2014); i, 7E ¥ (Populus)F1 35 %2
H %5 (Medicago truncatula) 589 E R I, 775
FO AN EA R A (Gou#%2010; Fonouni-
Farde552019). #R10, 124 M1k, iRAEK P GAsEY)
& 5 Ca’ /45 i % (calmodulin, CaM){E 5 2 [a] f]
KA FARTEIR D o

Ca> {Ey—FhiB 128 (548, IR AR &
1% 40 L DI RE IS 78 24 8- S B A (1) H A (Me-
AinshAlIPittman 2009; Steinhorstf1Kudla 2013). 4
=2 BRI, SIS T 40 A I Ca iR I AR,
M I Ca® 5 R R (1 S FLHE R ORI T 2 R
PR S o 495 1 32 (CaM) A4 1 25 R bl i
(CaM-like, CML) & F E ) Ca’ f£ J& & [ (Zeng %
2015), CaME{CMLIE I 588 —— 48510 &
2t 4 8 H(calmodulin-binding protein, CaMBP)%k
& K 25 40 B () 2E BE(Bouche252005) . RIS
CaMBP4i & i 5 B AT ECa 155, n 4 CaM
I3 NCa> AR IR M Ca> R #1(0° Day 2003).
Ca” AU AL 145 1 K B (1 (CaM) & B 1Q L ¥
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IQxxxRGxxxR, FH A “I"n] LI “VFL AR, “x”f0F%
AT A & FE R 5% J (Bihler fIRhoads 2002). {EFEA
R EASNERIQE T AR A S EARIE, 1
FEIQM (IQ motif containing protein) K ji. CAMTA
(calmodulin-binding transcription activator) 3 Ji% |
IQD (1Q67-domain containing protein)Z jf&. CNGC
(cyclic nucleotide-gated channel)Z J& Fflmyosin % Ji&
(Zhou%52010), AN[FIZCHRAL 7 I B FLEE IR Ty
TQZE /7 [ BB 55 4 AN [R] (K BN ] . 7472013)

AW I, IQMZK R R 5 i E HE 4
J& 175 3 B 1 O AT R A8 M 2R (— P A B 4 2 2
) B A [FYE 7 51(Zhouss2010); % 5K A 61 il
G, AN o 1 Ak A AE A [R) 48 B AAS[6] () 346
B4 AN, S el se & AR M D Re
(Zhou%:2018). 1QMI1AJ @I /- F K FTR H (5 =
PR RAEKEH EMHE2013; LN ESE
2015). IQM3ZIQMZJE R ZE3ANH 71, HAt3g-
52870445, HIIRe R WARIE . A T W FTIOM3HE A
KT RE, AT T ALAT I % E SRS T2 M %R R
T-DNAJi N RV Rigm3-1Figm3-2 (] RS
2009). ACHFFLigm3-1HMigm3-2% MR, FH
KR, I 1 AR RS B, NIERIOMS
R DR 15 AR Z5OFH AR L S it 1 14

1 R57EE

1.1 MRHEH

HLEE IF (Arabidopsis thaliana L.) igm3-1. igm3-2
FICOl-Of) 7 A AR S 46 % fRAF . 100 mmol L2 54
¥ (paclobutrazol, PAC) B AL & : #REN29.4 mg PAC
MARET1 mLIo/K OB, i ERE. &E kXK
TR PR 1/2M S 3 77 BRI B2 R B 21 55°CI, 75 0 22 2k
BE, BCE S A PACIKEEH0.5, 1. 5. 107120
mmol- L 1/2MSk; 753 .

AT A°CUKAR H AL FE48 hif) B+~ 1HT K
Jei, S5 R ERAR) VA 72 5 A AN [RIPACTR FE ¥ 1/2MS B
FREER) T BEFRIL b, AEPACH1/2MSHE -5 h
XTHEZH . EEIREIR R R =T, DK H R
ZA AR B E R R d.
1.2 MR EZITFMERKENE

FH IR X9 dve i 1 40 B AT AR 15 156

Digimizer {1 XT9 die (14 i AR BE AT I &
MGt H48 H SPSSEH X #4f 12E 47 Student's 7~
9. BEMRRIES =20, #4734V FEHE .
1.3 FRER(GAMGA)ZEN

DL S A I/ 7K/ 36 TR 1 B 7 92 2 BDURE i AL 4
W (Pan®52010), DLZ2 546 129075 R0RAH (5
A R B AB A 7] Qtrap6500 57 Al 5 #1419 U5
WERGAGA,.

2 SLIGZER

2.1 IOM3RL R DCMREE . EBMERKE

K H BT, W EE IR d, WE 55
Trigm3-1. igm3-2F1Col-0 0 = H- FINHE K 1 25
RRW, igm3-1Figm3-21) MR Ky 3% /> FCol-0
(EI1-AFIB), HEMRI R EZE K FCol-0 (K1-C). it
BHIOM3FE R T AR Yk /b 1 4y i i AR B A g n 1
YT ERKE
22 IOM32 5 REEZNENE K

FIFHESI-HPLC-MS/MS#i A, killligm3-1.
igm3-2F1Col-0 1) %)y 1 N A8 HL & 1 77 55 3R (GALFI
GA)Er &, R EIR, 5 igm3-1Fligm3-2[11GA,
MGA,FEWEZE & TE M Col-0 (K2), i
IQM3 T e 25 T GAsI-A BT 1 42 AR 20 3=
R

K HIREEAE T, S A FEIPACHK S 11/2MSE; 7
B FREREFENMN 4, WE 55 itigm3-1. igm3-2
HICol-0) FARKAFIMIFR K &5 LW, AEARHR
PAC (0.5 mmol-LYAb3 T, igm3-1Figm3-2 MK
B 8 /D T Col-0 (E3-A); TMiigm3-1Fligm3-21¥)
TR EEK T Col-0 (KI3-B). {HIE, MEPACK
FE (38 I, igm3-1+ igm3-2F1Col-0 M H A 4R
KRB AEE T AHEE (3) . X SeE R 01, IQM31R
A BE ST 30 G As I A= B BT v 1 AR £ =
A ERRKER
3 Wit

CaM{E NI EE [ Ca’ L KE [, KEFAET
WYL b . CaM 5 482 (1 CaMBPAH H.

G AT RS 4 L A2 BE (Bouche252005) . 7R AR
Z KRB, CaM/CaMBP;E 3|+ EE/EH, tnZ
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Fig.1 Root length and lateral root number in seedlings of
different genotypes
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[18] PR S5 35 1 22 57 (P<0.05), E12[A] itk

HAHL. NOAIH,O,E 5 FHER AN KT
(Zhao%52016; Liao%%2012; NiuZ2017). IQM3 &
IQMZ R A R, 2% S & T 5 TQAE 7 1 455 1
REGEAZEHE KB E#H2013). %K
(1A 2 —IQMI Fd I A 55 FT R R (5 5
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Fig.2 Content of gibberellic acid 3 or 4 in seedlings
of different genotypes
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Fig.3 Effects of paclobutrazol (PAC) treatment on lateral root
number and root length of seedlings of different genotypes
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FAL AR R (R B FEE2013; 5EH3£452015).,

AR 45 R FK W, HCol-0LL %, igm3-1Fligm3-2
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FASTAE HH ZEARR I YR G AR 2 F: 5L
AR Bk /b . FEARK I II(Achard®:2009), A fE14
AR SR GA BT AR 1 i A=, 38 ae AR T oy A 2
S YE, {23k 3 R4 (Tanimoto 2005; Holdsworth
£52008; Bidadi%:2014). igm3-1figm3-29AF K HH
PR A FE PE I GALMIGA, & & 1 8.3 %5 T Col-0
(1K2), 4PACKEFEK 1% 315~20 mmol- L™, igm3-1.
igm3-2F1Col-0 AR A FI M AR Ak T AH [F) (K13) . T
BHIOM3 ) TR (e T AR 2 G B, AT 0 )
R EAE, it FRMEK ., X2EKTCaMBPIf
GAsEY A s E IR R A KK E HE — MR
Fo SRS BT RIQM3 2 5T CaMfE 5 i
5 K R R TR GAsAHE W& AL, 325 1RZ)
HEAARTQM i i A AEAE W) AE BRI R B 4 F DA
J BT (AR CaMAE S EEYI R M E KK E
HAE A
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Disruption of IQM3 reduces the number of lateral roots and increases
the length of primary root in Arabidopsis seedlings

XU Hao, FENG Yi-Jia, FAN Tian, LU Tian-Xiao, XIE Chu-Ping, ZHOU Yu-Ping, TIAN Chang-En"

Guangzhou Key Laboratory for Functional Study on Plant Stress-Resistant Genes, School of Life Sciences, Guangzhou
University, Guangzhou 510006, China

Abstract: In Arabidopsis thaliana, the IQM family belongs to the calmodulin binding protein (CaMBP) fami-
lies with the 1Q motif, and has six members. So far /QM3 has not been functionally characterized. In this study,
the number of lateral roots, the length of primary root and the content of gibberellins (gibberellic acid 3, GA,
and gibberellic acid 4, GA,) in seedlings of two mutants igm3-1 and igm3-2 were determined. The results
showed that two mutants, igm3-1 and igm3-2, had fewer lateral roots, longer roots and higher content of GA,
and GA, than wild-type Col-0. After treatment with 5-20 mmol-L"' paclobutrazol, a gibberellin biosynthesis in-
hibitor, the number of lateral roots and the length of primary root of igm3-1, igm3-2 and Col-0 tended to be
equal. These results suggest that IQM3 may be involved in regulating the number of lateral roots and the length
of primary roots of seedlings through inhibiting the biosynthesis of gibberellin.

Key words: /OM3; root; gibberellin; CaMBP; Arabidopsis thaliana
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