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Abstract: The function of IQM3 gene from Arabidopsis thaliana was analyzed. The ressults showed that the

putative promoter region of IQM3 contained cis-acting regulatory elements involved in response to environmental

changes, such as light, phytohormones and abiotic-stress. JQM3 gene strongly expressed in different organs of 6-

week-old plant, such as flower, rosette leaf, cauline leaf, stem, and root, but weekly in pods. Mutants igm3-1 and
igm3-2 inserted T-DNA of IQM3 gene had been found to be loss-of-function and over-expression line,
respectively, by RT-PCR analysis. Phenotypic characterization of the mutants indicated that /QM3 gene related

with seed germination and cotyledon expansion.
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HIQMl mEMEMNEN, X 6 MEAWMA RN
IQM %% (IQ motif-containing proteins), F A1k
REW IQM2 2 5POE S F MR E). X
Ui IQM KR IR R FE e L AFFE 22 57, A5 b BN
BN AT S, IQM3 Hi Ar3g52870 %iht,
TIRBEARA . A SCE A i 01 sh P4 o
PRI Y5 B2 IQM3 7E AR A F A i
PR RASR IOM3 1A IR A RN K,
PRI 10M3 FL W TIRE, LA AL N TR
BT

1 BRI B
1.1 =S #

f HE HI R I (Arabidopsis thaliana)>}) Columbia
(Co) A= A5, Hi A< Sy 5 . T-DNA i A 548
Bk SALK 152927 (igm3-1)H1 SALK_086109 (igm3-2)
i F 8 I ABRC (The Arabidopsis Biological
Resource Center, Ohio State University, USA),

FhFT 4C 4bPH 48 h, B BLIH % )5 #E Rl £
12MSE; 3k I, $ 2R BT A DG A IR 5 7
AR R B E R LR, E TR R
FHRRESE, IR E 23°C, $542 93 wmol m”s™ )
W, PR A D R T B AR ic e

1.2 % RNA W
M RNA I #2 BCR JH UNIQ-10 #: 2% Trizol M
RNA fli# 5 & (e 1), #5841

1.3 EEFEH RT-PCR 44F

K4 10M3 SV R RS Y, IR 519 F:
5 '-AGCTTCGATTTTCAGTCTTCG-3 ' Fl JZ 1] 5| ¥
R:5'-CCATGCATTGTGTGTAAGAAC-3', 5| ¥ #i: 5
41 DNA FI¥BEE 4 1 279 bp, /£ mRNA ¥ B
B3R 662 bp, JLASIpE SF SR 4L B SR N B-
ATPase %3 T WHRS 19, F :5'-CTGAATCAATCTCT-
TAAGCTG-3'Fll R:5-GTGCAGAAAGTTCTACAGAA-
CTAC-3', RT-PCR X TaKaRa One Step RT- PCR
Kit, BEFER I 100 ng &L RNA, B MABINLS ulo
PHFE R 50°C 30 min, 94°C 2 min, RJ5 94°C
30 s, 55C 30 s, 72°C 90s, 35 PME, )5 72°C
5 min, KM GEHRIGHY S L A 1 pL 6 x
loading buffer, 7E 1.0% I¥ B i % B¢ I 0 3k &
W, F 4 A 3h eI AR 73 17 & 4t (Alpha Innotech

Multiimage™ Light Cabinet Filter Positions)#/1#

1.4 EH4H DNA IR
MEFREAERR EEC 1 R oH- , MR S T s
WA, W B B B0 B R R 41 DNA,

1.5 2THEM PCRETE

48 ABRC i fitft) 10M3 S:P4 ' T-DNA 5
ADLIS I SRR B, BT BG4 — P 1 26 et A
%141, F1:5'-AGCTTCGATTTTCAGTCTTCG-3'Fll
R1:5'-CCATGCATTGTGTGTAAGAAC-3';F2:5'-C-
GTTGTTAGGTGGTGTCGG-3'fll R2:5'-CTTCTCC-
GACCAAAGAGAG-3', [A) I #8% ABRC AT 24t
salk T-DNA 7 #1 5 )¥ %] & 3 T-DNA & —51 %
LBal : 5'-GCGTGGACCGCTTGCAACT-3', PCR M4
BN E A 10 wL, DNA A5 K 10 ~100 ng, ¥ 4%
28:94°C 4 min, 25 94°C 30 5,61°C 30 5,72°C
90 5,35 MEH;72°C 5 min, B B 5 pL il
A1 uL 10 x loading buffer, 7E 1.0% HI B8 BHRE R
K P AT T AR PR B SR B e A

1.6 REEMRBLETE

ERKNE BB LR FE SR
NI B RN R RS R 5 2, R R H—5
I, 450 1 RRE, SEARRAL. MBI, il
FECH RN 46 1 1 ) B P AE I (g i o . B
B IERE FhFEE, LREH 3 K.

FHAMNTHRERKESEZFR  [FH—HF
FELIR 3 AN A RRIN R, A8 KA RGBT . T
T — 5, VAL BRIKRR T2 100 B # G BERRE
12MS R FEIEAR b, N TSR 22°CH5 9%
8 d; BT R EAR AL BRI G Ju k1T 24 b OBIEL S
fu b2 24K, SRR 5 do BUBEAR, ICFBA
RZERFRBORMSIE, Gl B4R, SRIFBEHLEL
FRS3 4 iR WA [ R (3 5% BRI 5% VK 2 1R
IR AR 3 h BLE, BRI 4h i B B SR A AR
1% BIBEHE AR 34, 1 Scion Image {44t H14)
BRI . 7540, BEPLEY T R —BR R+ IL
AP, ST A, £, MR R

WKE ERKERX  HLRLHWFITIH
B, R BIINA 12MS BRI T T T iR
ML, N TR 22°C 1538, 25K 3] 0.5 cm J5
fEknic,3 d J5 44, F Scion Image #4430 H: K
i: 38
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2.1 I10M3 EHEMERERZFEMESFESHT

N 23 Fah e B B N D BB IR R H , i A
PRI Bl T sl R A AR Al oo,
I, AT ST B2 B TR
oy i, B AT S5 LM OF B4R R (The
Arabidopsis Information Resource, TAIR)ER%3 IQM3
S 1 AN ATG 132 kb [T FIE R ) 3
FI¥ %, 3 A H Web % 4 PlantCare (httpv/
bioinformatics. psb. ugent. be/webtools/plantcare/html/)
F1 PLACE (http//www. dna. affrc. go. jp/PLACE/
signalscan. htm}{8 - o4 S A H oo &5
AW, 1oM3 FE N R 8T X A4 35 AL o
52 AN 75 R (ABA). 16 4~ B I S A BR (MeJA). 5
MIREE R (GA)VT MK BGIR(SA A T MR R
AN A FH IG5 14 A5 R4 i 0 M 56 1
BERETTA (AT K v i AR 5 53 Rk

ALK 4 ANB KR F et (elicitor), 7350 18 A
FEPI R B R R PR TR I R G (G 1) BT
YE ORI AE R R R R BB 2 5 TR
YRR 52 1 11 2550 BB, e — AN BRI

2.2 IOM3 EEMSHBE R

IOM3 4K 2 650 bp, 445 9 MM T
A1 8 AN T, H mRNA Hi 1 371 MEBETTRYL
JRo Eid RT-PCR $AR ST I AL MU A AR P I 2R
R 1), IoM3 F: R FE R rh 3k E R 5, 78
et 2R AERR R R A R, (A AR A R 3Rk
W55 VL I0M3 3 P 7E BAFRERRAS R 4143 i
FIRAKEA
2.3 #IEGFF igm3 REHFNLEE
23.1 SASH¥ PCR %5

H4% ABRC 4L Sak T-DNA 78 IQM3 H:[H
ARG, 2 1 10M3 3: 4 T-DNA i A IR 45
MBI (& 2), igm3-1 H T-DNA IEHEASE 3 A

#1 IoM3 ZEARERSHFHHEERAEATHE
Table 1 Main cis-elements in the putative promotor of IQM3

=W s B iR
Cis-clements Number Function
ABRE 2 JBISER I W The abscisic acid responsiveness
ACE 2 6N Light responsiveness
AE-Box 3 YEJ M Part of a module for light response
Box-4 6 Y& Light responsiveness
CGTCA 8 SRR [N The MeJA-responsiveness
chs-Unit 1 4 YEJ W Part of a light responsive element
DRE 1 JBiAK AR ER 8 Dehydration, low-temp, salt stresses
ELI-Box3 4 % T R Elicitor-responsive element
GARE 4 AR RN Gibberellin-responsive element
GA/GAG 4 YEJ W Part of a light responsive element
G-Box 8 YEJ W Light responsiveness
GCN4 4 PR} iz 257X Endosperm expression
GT1 3 YEJ M Light responsive element
HSE 1 #ulbhift SN Heat stress responsiveness
MBS 1 T-E 53 ¥ MYB binding site involved in drought-inducibility
P-Box 1 #3535 #® X Gibberellin-responsive element
Skn-1 14 WAz #2715 Endosperm expression
TCT 5 GV Part of a light responsive element
TGACG 8 H ZKABR UM The MeJA-responsiveness
TCA 7 KIGIR X WL Salicylic acid responsiveness
TGACG 1 A # ¥ Auxin-responsive element
TC-rich repeats 5 B A FIR 3 SN Defense and stress responsiveness
WUN 1 H3% X R Wound-responsive element
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F(+564 bp)',igm3-2 1 T-DNA K In#fi A3 shF
(=561 bp)rt, FIHI 3 X515 51347 PCR, & K
PRAERRINEL AL, FIH 1% F1 1 R1 X F2 Al
R2 41| #847 PCR, A5 Re e M4t i, DA IR R
ANFEAE T-DNA #i A, 87 A 205 R A 51 %) LBal
55 F1 5 R1 351347 PCR, 2545 Hp S P 47 i, 4
E Rk -P7E7E T-DNA i A (igm3-1), #| [l LBal 5
i 3 4 6

10M3

e B -ATPase

Bl 1 10M3 SRR e 3K
Fig. 1 Expression of A7QM3 in different organs
6 A ¥t Col HikR, B-ATPae FL:IHAE NAR, 6-week-old wild type
plant, B-ATPase was used as control.1: B H Rosette leaf; 2: % Root;
3: 7€ Flower; 4: £ 5% Silique; 5: 2% Stem; 6: 2% /21 Cauline leaf,

igm3-2

~

-301

e e
R2 Fl

54
[NR)

F2 5 R2 435 $EAT PCR, 45 R e MR 457 1, W
FERR 1 A7LE T-DNA 46 A (igm3-2)

B3A R, B /LA AR RA H5% F1 +R1
1T PCR A Y4 th R e M 4% (1 279 bp), T H
F1 + LBal fll R1 + LBal WIJC" 3 4 if7; KAk
igm3-1 #i#k R4 A R1 +LBal 5|%#17 PCR A fiB
3 HRE R 2T (1 077 bp), T HH F1 +R1 Al F1 +
LBal W CH H44&47 . B 3B R W], WA UM AR R A
JH F2 +R2 5%y #E47 PCR A GBY 1 HY R 47
(1 359 bp), i ] F2 + LBal # R2 +LBal W54 1%
2 s AR igm3-2 Fikk KR4 A F2 +LBal 5193
1 PCR A B4 1Y ¢ 5 2% (1 254 bp), 1T H
F2 +R2F1 R2 +LBal WGy H44%ii7 o

LRI 5 Bk igm3-1 T 14 £k igm3-2 fBE3E
FERR AR T 3 BRAN 9 ARElA A,

igm3-1

+1
A

—
Rl

E2 IoM3 SR T-DNAFEANLE
Fig. 2 Insertion site of T-DNA in AQM3 gene

1279 bp =+

e 1077 bp

wT iqm3-2

41254 bp

B3 igm3 AR PCR %52
Fig. 3 Identification of igm3 mutants by PCR
A. igm3-1; B. gm3-2; WT I 425 Wild type

2.3.2 SASK IOM3 (R 0T

Hi B 4 T 51,3 ANBR Y N bR (-4 TPase 971
HM AT SRS AR — B, (HAE AR, igm3-1 W
BY WL, igm3-2 (3B 407 L B 22 70 1 5
2%, UL igm3-1 P44 T-DNA i A B3 A58,
BeIR T3 e, RBOGEEARRE, &—A)
B Bge AR T igm3-2 2 T-DNA i A LS 3l
FIXIR, W58 TR shFIRfE A, e T3 RIX,
R— MR R,

10M3

B -ATPase

igm3-2

igm3-1 Wi

E 4 ZEARfkh IOM3 F2ikH) RT-PCR 4HT
Fig. 4 Analysis on gene expression of JOM3 in
igm3-1 and igm3-2
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2.4 igm3-1 1 igm3-2 FRB 5

T BB o i 4 1k e A8 M B A T 3 I T R 4
Bred BLAEAE Bl R T Rt TOMS JE W FERIBRE K B
BRI, AT LA T RAK igm3-1.
igm3-2 FEF A 5Y Col AN ERK M. SHFAA
MAEY , EAS P (b T80 A bt ] 4l 15 (R R 3
R 2B R AR R R R S B Py )
FHAE £ ][] T A8 I 10 2 )88 - e 0L IR RV Bk 1) 2
HEBCIERBAFFE RS LU 8225 B
RFNH) , HIETF R F & ZER AL 1 T KME
ERELR,
241 RIER

AT, 5 5 REAR Col W RZERN

95. 4% ,igm3-1 Hl igm3-2 435} 86.2% F1 83.9% ;
HRET 3 HZ B EHBER. FOETF R
REIERIGLAL TR (£ 2). X UL IOM3 S
P FAS G R T OGRS T FhF R 25 R %K,
242 FHRN

BAMLBY BUAE 16T Bi9% 5d Mg 7, Sl
LR F, FAHE 4% )5 A Scion Image #4430 &=
AR IR B GERE , 45 R LI 5

& 5 TTRLE W igm3-1 0B B T
A Col #l igm3-2, B¥A:7Y Col IFH-K/N K 1.28+
0.26 mm x1.10+0.18 mm, igm3-1 3 1.81+0.32 mm x
146 + 0.20 mm, igm3-2 1} 1.41 + 0.28 mm x
1.17+0.18 mm, % Student’s ¢ K5, LiE ST H

F2 igm3-1.igm3-2 REBFEHHRTFE%)
Table 2 Germination rate (%) of igm3-1, igym3-2 and their wild type

FI68 & KRB Germination days under white light

¥R E Line

S M Dark

Col 91.6 £3.0
igm3-1 83.1 38
igm3-2 771 £39

95.0 £3.5
85.6 £3.7
82.1 £3.6

954 +2.7
862 3.0
83917

86.5 £3.0
853 £0.9
769 £8.9

iqm3-1

iqm3-;

5 gm3-1.igm3-2 BRI il
Fig. 5 Cotykdens in igm3-1, igm3-2 and wild type

KERETERE, igm3-1 5 igm3-2 F Col Z [ 47
EWEER M igm3-2 5 Col Z MW KB FE 2R,
X UL IQM3 T B SRR T F I IE K
3 g

R Ah RSB A EA 2N
PiThRE, 2 SRR R T R g4
A8 I 2 BN 33558 M 300 BN BT A BN e s 4
MR &S A, HiTESeHE£/ S caM
AR IO AR T B A5 R R 38 5 g v &
P EEEAS, IR AIQD1 IS4 1Q
TP, A Ca KL T, W B 2k

Jelp e i 2T, B AR B R I S e A R R 45
FHH ABAG6 &4 1Q 3¢, 25 TR IF 4L 4ifise

T RE®, KRS (Oryza sativa L) I OsCBT 42 1%
A 1Q HIY, %A Ca¥t I IY CaMBP,
HEL PG E I SZ CaM ™, BRI 1Q &%
[¥) CaMBP [T BEFIRRES AR, Pk, B 5T Al
£ 1Q FEFF 1K CaMBP IHLIREIE ML B,
AR, B IF 10M3 WHERE i3 3P 47
FEZFE AR Wl 30 FAd Sk & BN IR AE
JTOHGE 1), BiR 1I0M3 VT RS SR X 3R B X
Pio FERTEIIT R, IOM3 T SRR BE [ 34 )38 H-
HR AR R U, FEAE P I 25 BRI A e Ll B
o, (A AEIER PR (8 2), 2B 1OM3 5 P 7 B
MR R B HA S E R R, &4 PCR %5,
igm3-1 ST YRR SAR I, igm3-2 SRR RAS A
(B 4), ZEMET, igm3-1 Fl igm3-2 (WERNFI R &
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¥ B EFR TR AR AR 2), YLH] ToM3 FL R M@ R
A ZAFE— R L] T R &, i ik
HIMIEHRE S FIERHEAAEBEUXRR, BE
b igm3-1 Gy LEF AR K, T igm3-2 5
A A& 5), P 1QM3 3 R 4 5 7= 4
TS FH IR IR R RABRRARE,
I0M3 JEP YD Re S 10MI P B BRI , DL
IQM K P & IR B D B2 AN R W, 2 T 1#
IOM3 WL hREM Rt — 5% o

B 3k
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