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Cloning and expression pattern study of MIPS, myo-inositol phosphate
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ABSTRACT: Water deficit stress is an important problem in oil palm (Elaeis guineensis Jacq.)
production. Myo-inositol phosphate synthase (MIPS) gene has an important role in water deficit
stress response in many plant species including oil palm. The objectives of this study were to
clone the full-length of EgMIPS gene and to study of expression pattern of EgMIPS gene in
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Tenera oil palm subjected to water deficit stress treatments. It was found that the full length of
EgMIPS was 1,533 bp and encoded a polypeptide of 510 amino acid residues. Sequence analysis
revealed that the EgMIPS was high similarity to MIPS gene in many plant species such as
Phoenix dactylifera (95%), Ananas comosus (92%), Nicotiana tabacum (91%), Zea may (90%)
and Saccharum officinarum (89%). The phylogenetic tree analysis found that EgMIPS gene is
closely-genetic relationship with MIPS3 of other plants such as Phoenix dactylifera (genetic
distance = 0.05) Ananas comosus and Asparagus officinalis (genetic distance = 0.08). Relative
gene expression analysis of EgMIPS by using real-time PCR was done with cDNA synthesized
from total RNA extracted from young leaves of oil palm under water deficit stress treatment
(30% PEG 6000 solution) for 14 days. The result showed that EgMIPS gene expression pattern
in leaves was down regulated under water deficit condition when compared with the control
while the plants without water deficit stress showed highest expression level at all-time points.
This data can be applied for controlling the up or down regulation of the gene in oil palm or use
for developing a marker gene associated with water deficit tolerant trait in oil palm cultivar in
the future.

Keywords: water deficit stress responsive gene, MIPS, quantitative real-time PCR, oil palm
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Table 1 Primer for amplification of partial EgMIPS and Actin used for real-time PCR

Remark Primer Sequence
Amplified partial EgMIPS MIPS_rt1_F 5'-GGATGAGTACACCTCGGAGA-3’
for gPCR MIPS_rt1_R 5-TTTCCCTCTTCCTCAGCTTT-3’
Amplified partial Actin Actin_rt_F 5-AGGGAACATGGTTGATCCTC-3’
for gPCR Actin_rt_R 5-TTGGTGCAGAGAGATTCAGG-3
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ATGTTTATAGAGAAGTTTAAGGTGGAGAGCCCCAACGTGAAGTATGGGGAGCACAAGATCGAATCGATGTACCACTAT-
CAGACCACGGAGCTCGTCCACGAGACCCGTGATGGGTCCTACCAGTGGATCGTTAAGCCGAAGACCGTCCGATAC-
GACTTCAGGACCGATACCCGTGTTCCCAAGCTCGGGGTGATGCTGGTGGGGTGGGGAGGGAACAACGGGTCCACACTCA-
CAGCTGGAGTCATTGCTAACAGAGAGGGGATTTCATGGCGACCAAGGATAAAGTGCAGCGGGCTAACTATTATGGGTCGCT-
GACGCAGGCTTCCACAATCAGGGTCGGATCTTTTAATGGGGAGGAGATCCATGCTCCGTTTAAGAGCTTGCTTCCAATGGTTA-
ACCCAGATGATATCATCTTTGGAGGGTGGGACATAAGTAACATGAAGCTGGCTGATGCCATGGCGAGGGCCAAGGTTCTGG-
ACATAGACCTCCAGAAGCAGCTCAGGCCCTACATGGATTCCATGGTCCCTCTCCCCGGAATCTATGACCCTGATTTCATAGCT-
GCTAACCAGGGGTCACGTGCTAATAATGTGATCAAGGGGACGAAAAAGGAGCAGGTCCAACAAATCATCAAGGACATAAGG-
GTGTTTAAGGAGAAGAACAAGGTGGACAAGGTGGTGGTGCTATGGACAGCAAATACTGAAAGGTACAGCGACGTGATTGTC-
GGGCTCAATGACACTATGGAGAACCTCTTGGCTTCGTTGGACAAGAATGAGACCGAGATATCTCCATCGACTTTGTATG-
CACTTGCTTGTGTCCTAGAGAACGTTCCATTCATCAACGGAAGCCCGCAGAACACCTTTGTGCCGGGACTGATTGATCTGGC-
TATTAAGAGGAACAGTCTCATTGGTGGAGATGACTTCAAGAGTGGGCAGACAAAGATGAAGTCTGTCTTGGTGGATTTTCTTGT-
GGGAGCTGGAATCAAGCCAACTTCTATAGTCAGCTACAACCATCTCGGGAACAATGATGGCATGAATCTCTCTGCTCCA-
CAAACTTTCCGGTCGAAGGAGATCTCAAAGAGCAATGTTGTTGATGACCTGGTCTCTAGCAATAGCATAGTCTATGAGCCCG-
GGGAGCATCCAGACCATGTTATTGTCATCAAGTATGTGCCCTATGTTGGGGACAGCAAGAGGGCTATGGATGAATACACAT-
CAGAGATATTTATGGGTGGGAGGAACACAATTGTTCTTCACAACACATGTGAGGACTCTCTTCTGGCGGCACCCATCATTTTG-
GATTTGGTTTTGCTGGCTGAGCTCAGCACCAGGATTCAGCTCAAAGCTGAGGGGGAGGAAAAGTTCCACTCCTTCCATCCAGT-
GGCCACCATCTTGAGTTATCTCACCAAAGCTCCCCTTGTTCCTCCAGGCACTCCTGTTGTGAATGCCCTTGCAAAGCAGAGAG-
CCATGCTGGAGAACATCCTGCGGGCTTGCATTGGACTGGCTCCTGAGAACAACATGATCCTCGAGTACAAGTGA

Figure 1 The full-length of EQMIPS of tenera oil palm (Elaeis guineensis Jacq.)

MFIEKFKVESPNVKYGEHKIESMYHYQTTELVHETRDGSYQWIVKPKTVRYDFRTDTRVPKLGVMLYVGWGGNNGSTLTAGVIAN-
REGISWATKDKVQRANYYGSLTQASTIRVGSFNGEEIHAPFKSLLPMVNPDDIIFGGWDISNMKLADAMARAKVLDIDLQKQL-
RPYMDSMVPLPGIYDPDFIAANQGSRANNVIKGTKKEQVQQIIKDIRVFKEKNKVDKVVVLWTANTERYSDVIVGLNDTMENL-
LASLDKNETEISPSTLYALACVLENVPFINGSPQNTFVPGLIDLAIKRNSLIGGDDFKSGQTKMKSVLVDFLVGAGIKPTSIVSYNHL-
GNNDGMNLSAPQTFRSKEISKSNVVDDLVSSNSIVYEPGEHPDHVIVIKYVPYVGDSKRAMDEYTSEIFMGGRNTIVLHNTCEDSL-
LAAPIILDLVLLAELSTRIQLKAEGEEKFHSFHPVATILSYLTKAPLVPPGTPVVNALAKQRAMLENILRACIGLAPENNMILEYK

Figure 2 The deduced 510 amino acid residues of EgMIPS of tenera oil palm (Elaeis guineensis Jacq.)
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Figure 3 The hydrophobicity plot of EgMIPS amino acid sequence of tenera oil palm (Elaeis
guineensis Jacq.) analyzed by TM pred program. The X-axis represents the amino acid
1-510 residues. The areas above the x-axis indicate the hydrophobic amino acid resi-
dues. The protein composes of 4 hydrophobic domains.



KHON KAEN AGR. J. 47 (1) : 51-62 (2019). /doi: 10.14456/kaj.2019.4

57

3 =
- = E‘ o
¥ o 2
: o
- b S
Di% . i/ - L
f 5
e /s , .
i : e -
e s e o BT
e M PR g gl
wil_Gn e - - i i ":_;‘:’ " L REx L!: \P;ri]-‘ml""‘.'\-'\ﬂ
®
a2 /" - %bi
P R
e | B e,
o AN
e Y e
o — ~,\ T =
i oL &
~ 1 \ ﬁf"h,. DA,
.,,f: -~ "-13)
L S o E e | z
t,ﬁ‘#f;\qib % \ -
il 2 3 X
55 F i \ Y
& 2 E \
= & = 'Fﬁ.s MIPS3
£
o \\ “® i

Figure 4 Phylogenetic tree among different species of plants that was constructed based on deduced

amino acid sequences by neighbor-joining method with 1,000 bootstrap replication using

MEGA6 program.
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Figure 5 Relative expression of EGQMIPS gene in leaves of tenera oil palm (Elaeis guineensis jacq.) under
water deficit stress that receiving 30% PEG6000 for 14 days (mean + SD). Different letters on
the boxes indicate significant difference at P<0.05 according to DMRT.
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