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Effects of Depletion of Glutathione on Abscisic Acid- and Methyl
Jasmonate-Induced Stomatal Closure in Arabidopsis
Nasima AKTER(1) Muhammad Abdus SOBAHAN(1) Misugi URAJI(1)
Wenxiu YE(1), lzumiC. MORI(2) Yoshimasa NAKAMURA(1) Yoshiyuki
MURATA(1)
(2)Div. of Biosci., Okayama Univ., (2)IPSR, Okayama Univ.

Allyl isothiocyanate induces stomatal closure accompanied by peroxidase-
mediated reactive oxygen species production in Arabidopsis thaliana
Mohammad Shakhawat HOSSAIN  Md Atiqure Rahaman KHOKON
Taniya RAHMAN Wenxiu YE Eiji OKUMA Yoshimasa NAKAMURA and
Yoshiyuki MURATA

Div. of Biosci., Okayama Univ.
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Sequencing Analysis of Growth Hormonein Micro Mini Pig
Kishor A S', Abe S', Morita E H'?
('Dept. Biores. Fac. Agr., Ehime Univ.; “Venture Bus. Lab., Ehime Univ.)

Purpose- Pig has almost the same physiological systems as those for human and in some aspects, pig
is the better laboratory animal than mouse. However, mini pig grows up to 30Kg and this is the
large obstacle to the animal experiment. At now, micro mini pigs (MMPs) those grow up to 15Kg
were developed. To standardize the MMP as experimental animal for next generation, we have to
clear the molecular mechanism with which the size of MMP remains small. On the database of the
Sus scrofa, there are two variants for the amino acid sequeces of growth hormone (GH). One
was found as DRP-GH from genomic sequence and another as ERA-GH from mRNA sequence.
To clear whether this variant also is in MMP or not, we analyze the genomic sequence of MMP
around GH.

Methods and Resultss Genomic DNA Extraction, PCR and sequencing- Genomic DNA was
extracted with the use of Qiagen DNeasy Kit from the hair of a male Micro Mini Pig (MMP).
Forward and Reverse Primers of GH gene was designed based on available NCBI database sequence.
The whole GH gene was amplified with the PCR method using KOD-Plus Neo polymerase and
genomic DNA as the template. The PCR reactions were done in the Applied Biosystems
thermocycler which was programmed to perform 40 cycles at 94° (2 min), 98° (30 sec), and 68° (1
min) to complete the reactions. The amplified DNA fragments were purified and sequenced using
BigDye® Terminator v3.1 Cycle Sequencing Kit. Results- Analysis for the genomic DNA
sequence showed that, in MMP only ERA-GH was expressed.

Functional Analysis of N-terminal Sequence of Cyanobacterial Transcription
Repressor SmtB from Synechococcus sp. PCC 7942

Shelake R Ml, H Hayashiz’3 .S Abel, E H Morita *
(1 Fac. Agri., Ehime Univ.; *Fac. Sci., Ehime Univ.; 3CSTRC, Ehime Univ.; *Venture
Bus. Lab., Ehime Univ.)

Purpose-Elucidation of the function of the N-terminal flexible region (29 a.a.) of SmtB in smt
locus of Synechococcus PCC 7942 responsible for tolerance of heavy metal ions such as Zn*" and
Cd*".

Meshods and Results- Generation of SmtB mutants- Mutants of SmtB (Delta 7- truncated for
18 bp; Delta 14- truncated for 42 bp in N-terminal flexible region) were generated using normal
smtB gene as a PCR template with the appropriate primers. Designed DNA fragments were cloned
in pET-21d vector and transformed in E. coli JM 109 cells. Constructions of these plasmids were
confirmed with DNA sequencing analysis. ~ Overexpression of mutant SmtBs- Mutated SmtBs
were overexpressed in E. coli BL21 (DE3)/pLysS cells transformed with the corresponding
pET-21d based plasmid. To stabilize and improve the target-protein expression efficiency,
rifampicin was used to suppress the intrinsic protein expression of E. coli and, the concentration of
it was optimized in each case. Purification- Cells were disrupted by sonication and cell debris
were subsequently removed by centrifugation. From the supernatant, partially purified target
proteins were obtained with the 0.5 % PEI treatment followed by the ammonium sulphate (65 %)
precipitation. Precipitated proteins were dissolved and dialyzed overnight against the potassium
phosphate buffer, and further purified with ion-exchange and size exclusion chromatography.
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Effects of Depletion of Glutathione on Abscisic Acid- and Methyl
Jasmonate-Induced Stomatal Closure in Arabidopsis
Nasima AKTER(1) Muhammad Abdus SOBAHAN(1) Misugi
URAJI(1) Wenxiu YE(), IlzumiC. MORI(2) Yoshimasa
NAKAMURA(1) Yoshiyuki MURATA(1)

(2)Div. of Biosci., Okayama Univ., (2)IPSR, Okayama Univ.

Glutathione (GSH) negatively regulates abscisic acid (ABA)- and methyl jasmonate (MeJA)-induced
stomatal closure in Arabidopsis thaliana. Here, we examined the effects of GSH-decreasing
chemicals, p-nitrobenzyl chloride (PNBC), iodomethane (IDM), and ethacrynic acid (EA) on ABA-
and MeJA-induced stomatal closure in Arabidopsis. PNBC, IDM and EA decreased GSH contents in
guard cells. PNBC and IDM enhanced ABA- and MeJA-induced stomatal closure and inhibition of
light-induced stomatal opening by ABA, whereas EA did not enhance either of them. Depletion of
GSH did not significantly affect production of reactive oxygen species (ROS), cytosolic alkalization,
or cytosolic Ca*" oscillation in response to ABA and MeJA. These results indicate that depletion of
GSH enhances ABA- and MeJA-induced stomatal closure without affecting ROS production,

cytosolic alkalization, or cytosolic Ca>" oscillation in guard cells of Arabidopsis.

Allyl isothiocyanate induces stomatal closure accompanied by
peroxidase-mediated reactive oxygen species production in Arabidopsis
thaliana

Mohammad Shakhawat HOSSAIN Md Atiqure Rahaman KHOKON
Taniya RAHMAN Wenxiu YE Eiji OKUMA Yoshimasa
NAKAMURA and Yoshiyuki MURATA

Div. of Biosci., Okayama Univ.

Isothiocyanates (ITCs) are degradation products of glucosinolates in crucifer plants and the
degradation are catalyzed by myrosinases. Allyl isothiocyanates (AITC) is one of the degradation
products in Arabidopsis thaliana. We investigated stomatal response to AITC in Arabidopsis.
AITC induced stomatal closure in wild-type plants but not in atrbohD atrbohF mutants. The
AITC-induced stomatal closure was inhibited by a hydrogen peroxide scavenger, catalase, and
peroxidase inhibitors, salicylhydroxamic acid (SHAM) and sodium azide), and was slightly
inhibited by an NADPH oxidase inhibitor, diphenyleneiodonium chloride. The AITC induced
extracellular ROS production, intracellular ROS accumulation, NO production, and cytosolic free
calcium concentration oscillation, which were inhibited by SHAM. These results suggest that
AITC induces stomatal closure accompanied by ROS production mediated by cell wall

peroxidases in Arabidopsis.
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