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Abstract To understand the role of myo-inositol oxygenase gene in plant under water stress using RT-PCR, the cDNA
o open read fragment of putative myo-inositol oxygenase gene (MIOX) in rice was successfully amplified to 927 bp in
length and encoded 308 amino acids, named OsMIOX. Sequence analysis indicated that OsMIOX shared high homo-
geneity with the Arabidopsis thaliana MIOX gene. The cloned cDNA o OsMIOX gene was introduced into pCAMBIA-
1301 vector, giving a plant expression vector containing OsMIOX gene linked with 35s promoter. Results of rea-time
PCR analysis showed that the OsMIOX gene was upregulated by PEG stress in upland rice cultivar IRAT109, and the
expression level was higher in upland rice (IRAT109, Haogelao) thanin lowland rice (Yuefu, Nipponbare) under PEG
stress. This showed that the molecular mechanism under water stress was different between lowland rice and yland
rice, perhaps due to differences in drought stress. The possible role of OsMIOX gene under drought stress was dis-
cussed.

Key words gene expression; gene cloning; mycrinositol oxygenase gene; rice; water stress; plant expression vector

IRAT109 cDNA

, , (putative
myo-inositol oxygenase , M I0X)

1 2007-01-25
(2003CB114301) ; (20030019004) ;
(30250009)
, ,E mail : whaiguang2002 @163. com;
Jlizichao @cau. edu. cn



2007 12

, EST
' [1]
MIOX , UDPF
2l uppP
MIOX
[3]
2 , /L- L-GEUA
[475] , [3] ,
1 y 1
2 3
[6] ’
[7-9]
1
1.1
1.1.1 (IRAT109 )
( ) 24h
32 2d,
28 80 %, 14 h/ d
1, 3 4
, 15 %( ) PEG 6000 (
) 6 000) 9h,
] y "~ 80 ’

:1.43 mmol/L NH4NOs3,
0.27 mmol/L NaH;PO,; - 2H,0, 0.51 mmol/L
K2S04,1.0 mmol/L CaCl,,1.46 mmol/L MnSO, -
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4H,0,7.5 x 10" P mol/L  (NH4) 6M07054 - 4H,0 ,
18. 8 mol/L HsBOs,0. 15 mol/L ZnSOy4 - 7H,0,
0.16H mol/L CuSO, - 5H,0,35. 6 mol/L FeCls -
6H,0 ,pH5.5 6.0
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Fig.1 Congruction of plant expresson vector
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taccatcgatctgtctaaagagtgattagatcgagatgaccatcaccattgagcagcctcaccttgatgctatcge

cgaccggaaggtcgccggecggcggeggeggcgacaacgcggcggagetegtgetegacggeggettegtegtgecyg
gactccaacgccttcggcaacgccttcaggaattatgaggccgagtctgagaggaaggagacggtggaggagttct
accgggtcaaccacatcaaccagacatatgatttcgtgaggcggatgcgggaggagtacggtagggtggacaagac
ggagatggggatctgggagtgcatcgagctgctcaacgagttcatcgacgacagcgacccggacctcgacatgeceg
cagatcgagcacctcctccagaccgecgaggecatcegcaaggattteccegacgaggactggetecaccteactg
gcctcatccacgatctgggcaaggtgetgetgecatecccagetttggggagetcecacagtggtcagtegteggtga
caccttccececgteggctgegcattecgacgaatgcaacgtccacttcaagtacttcaaggagaacectgactaccetg
aacccaaagctcaacaccaagtttggggecctactcecgagggectgtggecttgacaatgttctcatgtectggggee
atgacgactacatgtacctggttgccaaggagaacaagaccactcttecttcoctgcaggettgttcatcatcagata
tcattcattctacccectgcacaagcatggagcctacatgcatctgatgaacgatgaggacaaggagaacctcaaa
tggctgcgtgtgttcaacaaatacgacctgtacagcaagagcaatgagaggatagacgttgagaaggtgaagecct
actacatgtcactcatcgaaaagtatttcccggccaagttgagatggtgaagaagagggagagaacat

3 OsM 10X

Fg.3 Sequenceof rice OsMI1OX gene

OsMIOX MTITIEQPHLDAIADRKVAGGGGGDNAAELYLDGGFVVPDSNAFGNAFRNYEAESERKETVEEFYRYNHI.
G G + ELVLD GF P +N+FG FR+Y+AESER+ VEEFYRVNHI
AeMrox: MTILIDRHSDQNDAGDEIVEKNGGNGKEEETELVLDAGFEAPHTNSFGRTFRDYDAESERRRGVEEF YRYNHI

OsMIOoY NQTYDFYRRMREEYGRVDK TEMGIWECIELLNEF IDDSDPDLDMPQIEHLLQTAEA IRKDFPDEDWLHLTG
QT DFYR+MREEY ++++TEM IWEC ELLNEFID+SDPDLD- PQIEHLLQTAEAIRKD+PDEDWLHLTG
AtMIoX!1  GQTVDFVRKMREEYEKLNRTEMS INECCELLNEF IDESDPDLDEPQIEHLLQTAEA IRKDYPDEDWLHLTG

OsMIOX L IHDLGKVLLHPSFGEL PQWSVVGD TFPVGCAF DECNVHFK YFKENPDYLNPKLNTKFGAYSEGCGLDNVL
L IHDLGKVLLH- SFGELPQW+VVGDTFPVGCAFDE VH KYFKENPDY NP N+K+G Y+EGCGLDNVL
AeMIoY: L IHDLGKVLLHSSFGEL PQWAVVGD TFPVGCAFDES IVHHK YFKENPDYDNPS YNSK YGIYTEGCGLDNVL

OsMIOY MSWGHDDYMYLVAKENK TTLPSAGLF I TRYHSF YPLHKHGA YMHLMNDE DKENLKWLRVFNKYDL YSKSNE
MSWGHDDYMYLVAKEN+TTLPSAGLFIIRYHSFY LHK AY HLMN+ED+EN+KWL+VFNKYDLYSKS
AtMI0X:1  MSWGHDDYMYLVAKENQTTLPSAGLFITRYHSF YALHKSEA YKHLMNNEDRENMKWLKVFNKYDL YSKSKY

OsMIOX RIDVEKVKPYYMSLIEK YFPAKLRW
R++VE+YKPYY+SL KYFP+KL+W
AeMI0X1  RVNVEEVKPYYLSLTNK YFPSKLKW

4 OsM 10X MIOX1
Fig.4 Alignment of rice OsM 10X and arabidopds myo-inostol oxygenase

aagagtaggagoagatggacggagcacccactgctgcgggegtgaggtgtcgetgtcatccacageegtagceteca
cgccatggetgagtcactegetegetegectaggataaaccegttcatagtectetectetegetgacgeccecggece
cacctccagcttccecgggctataaatccacctegeccttettcttcctectcctcagetcaggocagecagecagaaa
gcaacgccaatacgccattgeccgtgetcctegacctgecatgcacctctgttottggegttgagatacatagagget
tggggtgggtgtttaagaactaagaccggagttaattagcacccctgtggctaccatcgatctgtctaaagagtga
ttagatcgagatgaccatcaccat.

5 OsM 10X
Fig.5 Gsacting dementsandydsof OsMI1OX’ s

6 OsMI10X
OsM 10X , pCAMB IA- , PCR
3Hs ) )

PCR



, PCR
,PEG
IRAT109 )
2.5
M marker (100 300 500 700 900 1200 bp) ; 1 2 (0. 556/ 0. 217 ;0. 594/ 0. 234 1) PEG
;34 PCR;
5 OsMIOX OsMI0X
6 OsMIOX PCR , 2 ,
Fig.6 PCR amplification of recombinant plasmid (IRA T109 ) o-Acly
2.4 OsMIOX ( ) PEG
OsMI0OX
cDNA ,
1 PCR PEG OsM 10X IRAT109
Table 1 Comparion of OsMIOX gene expresson in PEGtreated and non-treated seedlings of
IRAT109 by red-time PCR anayds
PEG PEG
c(y) Ac(y 2740 C(1) Ac(y 27 4c
OsM 10X 22.172 0.847 0.556 23.740 2.204 0.217
Tubulin 21.325 21.536
OsM 10X 24.728 0.751 0.594 25.254 2.098 0.234
Tubulin 23.977 23.156
1 *C(1) 2 )
2 PCR PEG OsM 10X
Table 2 Comparioon of OsMI10OX gene expresson in upland rice and lowland rice seedlings under PEG
gress by red-time PCR anadyss
PEG PEG
cy)” Ac(1) 274 c(1) Ac(t) 2:8¢c
IRAT109 OsM 10X 22.172 0. 847 0.556 24.728 0.751 0.594
Tubulin 21.325 23.977
OsM 10X 22.203 1.304 0. 405 24.232 0.796 0.576
Tubulin 20.899 23.436
OsM 10X 23.709 1.927 0.263 25.118 2.133 0.228
Tubulin 21.782 22.985
OsM 10X 22.650 1.608 0.328 25.409 2.272 0.207
Tubulin 21.042 23.137
3 [3]
]') L L
UDP ,UDP er, :

[2] [79]
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