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pH Change-Induced Cardiac Magnesium Regulation
*

Shang-Jin Kim, Hyung-Sub Kang, Jin-Shang Kim
Department of Veterinary Pharmacology and Toxicology, College of Veterinary
Medicine, Jeonbuk National University, Iksan 54596, Republic of Korea

Our objective was to investigate the role of pH in the cardiac magnesium
homeostasis. When changing the extracellular pH [pH]o or [pH]i,
[Mg2+]i and intracellular Na+ concentration ([Na+]i) and total Mg efflux
([Mg]e) were measured in perfused heart, isolated papillary muscle and
cardiac cell by ion-selective microelectrode technique, fluorescence
microscopy and atomic absorbance spectrophotometry. In both beating
and quiescent muscles, extracellular acidosis resulted in significant
reversible increase in [Mg2+]i and [Na+]i. Extracellular alkalosis had
opposite effects. The low [pH]o-induced increase in [Mg2+]i occurred
in the absence of [Mg2+]o and was not affected by imipramine. Low
intracellular pH ([pH]i) induced by propionate increased in [Mg2+]i. In
isolated cardiac cells, low [pH]i by lactate increased in [Mg2+]i. Initial
high [pH]i induced by NH4Cl produced a rapid decrease in [Mg2+]i. Upon
low [pH]i by removal of NH4Cl, there was a large transient increase in
[Mg2+]i which recovered to the control level only in the presence of
[Na+]o. In perfused hearts, low [pH]o which was induced by regulating
CO2/O2 composition or buffering with HEPES/TRIS increased in [Mg]e.
High [pH]o had opposite effect. The alteration of [pH]i with NH4Cl or
propionate increased in [Mg]e. The low [pH]o-induced increase in
[Mg]e was blocked by imipramine, a inhibitor of Na+/Mg2+ exchange
or in the absence of [Na+]o. These results suggested that These results
suggest that pH could modulate [Mg2+]i with a reverse relationship,
probably by affecting intracellular Mg2+ binding affinity and transport
of Mg2+ from subcellular organelles, but not by transport of Mg2+ across
sarcolemma. The low [pH]i-induced excess [Mg]i extruded via a
[Na+]o-dependent and imipramine-sensitive mechanism, which is
consistent with Na+/Mg2+ exchange.
Keywords : pH, magnesium, heart
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Therapeutic Hypothermia-Induced Cardiac Magnesium Regulation
Shang-Jin Kim, Hyung-Sub Kang, Jin-Shang Kim*
Department of Veterinary Pharmacology and Toxicology, College of
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of Korea

Severe deep hypothermia (4℃) is widely used in conjunction with
cardioplegia to minimize neurologic and cardiac damage during cardiac
surgery. However, during the subsequent rewarming and reperfusion
many destructive processes result in inevitable post-ischemic
myocardial injuries due to Ca2+ overload. Therapeutic mild hypothermia
(core temperature 30-35℃) or Mg2+ has a protective capacity against the
reperfusion injuries. Our aim was to investigate Mg2+ homeostasis in
heart during mild hypothermia. Intracellular Mg2+ concentration
[Mg2+]i, intracellular Na+ concentration ([Na+]i) and total Mg efflux
([Mg]e) were measured in isolated papillary muscle and perfused heart
from guinea-pig by ion-selective microelectrode technique and atomic
absorbance spectrophotometry. In beating papillary muscle of the guinea
pig, [Mg2+]i was significantly increased by hypothermia (34℃ and 3
0℃), accompanied by an increase in [Na+]i, a large positive inotropic
effect, depolarization of membrane potential and prolongation of action
potential duration. In addition, mild hypothermia enhanced the increase
in [Mg2+]i induced by high extracellular Mg2+ concentration. The rate
of [Mg]e in perfused heart was significantly attenuated by hypothermia.
These results suggested that the therapeutic mild hypothermia could
produce an increase in [Mg2+]i in guinea-pig heart by stimulation of Mg2+
influx and attenuation of Mg2+ efflux.
Keywords : Therapeutic mild hypothermia , magnesium , heart
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Accidental Hypothermia-Induced Magnesium Homeostasis
*

Shang-Jin Kim, Jin-Shang Kim, Hyumg-Sub Kang
Department of Veterinary Pharmacology and Toxicology, College of
Veterinary Medicine, Jeonbuk National University, Iksan 54596, Republic
of Korea

Magnesium (Mg) plays a central role in energy production, neuronal
activity, cardiac excitability, neuromuscular transmission, muscular
contraction, vasomotor tone, and blood pressure, all of which are
significantly related to physical performance. The objective of our study
2+
is to evaluate the change of blood ionized Mg (Mg ) and energy
metabolites/enzymes during swimming exercise in cold water. The
Sprague-Dawley rats were forced to swim until exhaustion or during 10
minutes in the water with different temperatures (10, 20 or 36℃). Before
and after swimming, blood pH, partial pressures of carbon dioxide
(pCO2) and oxygen (pO2), oxygen saturation (O2sat), glucose, lactate,
+
+
hematocrit (Hct), hemoglobin (Hb), and the concentrations of Na , K ,
2+
2+
−
Ca , Mg , and Cl were measured by Nova Stat Profile® pHOx Ultra
Analyzer (NOVA Biomedical Corp.). The blood total protein (T-PRO),
albumin (ALB), triglyceride (TG), total cholesterol (T-CHO),
high-density lipoprotein (HDL), lowdensity lipoprotein (LDL),
creatinine (CRE), blood urea nitrogen (BUN), uric acid (UA), alanine
aminotransferase (ALT), aspartate aminotransferase (AST), alkaline
phosphatase (ALP), lactate dehydrogenase (LDH), creatinine kinase
(CK), and total magnesium (tMg) were detected by Hitachi 2070
(Hitachi, Japan). At different water temperatures, the times of exhaustion
were 150±4, 34±4 and 11±1 min, respectively and the rectal temperatures
were 34.1±0.4, 20.1±0.3, 16.4±0.4℃, respectively. The exhaustive
2+
+
2+
swimming produced the increases in blood Mg , K , Ca , pCO2, Hct,
Hb, glucose and lactate, otherwise the decreases in pH, HCO3-, pO2 and
O2Sat in a cold-dependent manner. During same time swimming (10
min), the swimming speed is fastest and the swimming distance is longest
at cold water (10℃). After same time swimming, blood Mg2+, tMg, Ca2+,
+
K , pCO2, lactate, glucose, T-PRO, HDL, CRE, BUN, UA, CK, ALT,
AST, LDH were significantly increased, on the other hand pH, pO2,
O2Sat, HCO3-, TG and LDL were significantly decreased according to
coldness of water. The cold water swimming could induce severe
2+
hypermagnesemia (Mg and tMg) accompanied with extreme alteration
of energy metabolites and enzymes.
Keywords : Accidental hypothermia, Hypomangesemia, cold water
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Acute Exhaustive Exercise-Induced Body Magnesium
Redistribuion

Genome-Scale Analysis of Acetobacterium woodii Identifies
Translational Regulation of Heterotrophic Acetogenesis

Shang-Jin Kim, Jin-Shang Kim, Hyung-Sub Kang*
Department of Veterinary Pharmacology and Toxicology, College of Veterinary
Medicine, Jeonbuk National University, Iksan 54596, Republic of Korea

JongOh Shin, Yoseb Song, Seulgi Kang, Sangrak Jin, Sun Chang Kim,
Suhyung Cho, Byung-Kwan Cho*
Department of Biological Sciences and KI for the BioCentury, Korea
Advanced Institute of Science and Technology, Daejeon 34141, Republic of Korea

Exhaustive swimming exercise induces an increase in blood free and
total magnesium (Mg), accompanied with increased metabolic demands
and mechanical damages. We investigated the Mg redistribution and
transporter expression after exhaustive exercise. The male Sprague-Dawley
rats (n=20, 220-250 g) were subjected to 30 min forced swimming
exercise until exhaustion. After swimming, inductively coupled
plasma-mass spectrometry was applicable to the determination of Mg
in serum, red blood cell (RBC), quadriceps muscle, heart, kidney, liver,
lung and brain. The levels of glycogen, adenosine triphosphate (ATP),
hexokinase (HE), citrate synthase (CS), malondialdehyde (MDA) and
superoxide dismutase (SOD) in quadriceps muscle were measured by
spectrophotometry. Also, the Transient receptor potential melastatin-7
(TRPM7) channels and solute carrier family 41 member A1 (SLC41A1)
gene expressions were measured by real-time PCR. After exercise, Mg
in serum, heart, kidney, liver, lung and brain were increased, while Mg
in RBC and quadriceps muscle were decreased. Also, HK, CS, MDA and
SOD in quadriceps muscle were increased, but glycogen and ATP in the
muscle were decreased. The gene expression levels of TRPM, the Mg
influx as a Mg channel,
were
not changed but the levels of SLC42A1,
+
2+
the Mg efflux as a Na /Mg exchanger, were upregulated. These results
suggested that the exhaustive swimming exercise could produce Mg
redistribution from quadriceps muscle to serum of circulatory system.
The decreased Mg levels in quadriceps muscle were related to the
increased metabolic demands and the stimulation of Mg efflux.
Keywords : Acute exhaustive exercise, magnesium, redistribution
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Acetogens synthesise acetyl-CoA via the CO2-fixing Wood-Ljungdahl
pathway. Despite their ecological and biotechnological importance,
their translational regulation of carbon and energy metabolisms remains
unclear. Here, we report how carbon and energy metabolism in the model
acetogen Acetobacterium woodii are translationally controlled under
different growth conditions. In particular, the methyl- and carbonyl-branch
of the Wood-Ljungdahl pathway are translated at similar levels during
autotrophic growth. In contrast, under heterotrophic growth conditions,
the carbonyl-branch presents an increased translation level in
comparison to the methyl-branch, which contributes to CO2 fixation and
redox balancing coupled with the glycine cleavage system. The
translation efficiency of genes in these pathways is differentially
regulated by 5′-untranslated regions and ribosome-binding sequences
under the two growth conditions. Our findings provide potential
strategies to optimise the metabolism of syngas fermenting acetogenic
bacteria for better productivity.
Keywords : Acetogenesis, translational regulation, Wood-Ljungdahl pathway
This work was supported by the Intelligent Synthetic Biology Center of
Global Frontier Project 2011-0031957 and C1 Gas Refinery Program
2015M3D3A1A01064882 of the National Research Foundation of
Korea (NRF), funded by the Ministry of Science, ICT and Future Planning.
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The Relationship between Muscle Atrophy and Progression of
Osteoarthritis
1,2

1,2

1,2

Transcriptional Profiling of Secondary Metabolite Biosynthetic
Gene Clusters in Streptomyces roseosporus
1,2

There is growing evidence that knee Osteoarthritis (OA) is associated
with changes in peri-articular muscle including loss of muscle mass and
pain. However, it remains unclear whether the muscle atrophy is
responsible for the disease progression or is a consequence of the
degenerative joint. In this study, we investigated the correlation between
muscle atrophy and knee OA progression in the destabilization of the
medial meniscus (DMM) knee OA model mice. Knee OA (KOA) was
induced by DMM in 10 weeks old male C57BL/6 mice. At both early
and late stage of OA, muscle atrophy in TA and quadricep muscle was
measured and knee histology was performed. The quadricep muscle
atrophy was induced by repeated injection of Bacl2 (1.2%, 4 times
injection with 10 days intervals) in the mice with knee OA. KOA group
showed atrophy in quadricep and TA muscle at both early and late stage
with a morphological alteration including muscle fibrosis. The gene
expression of skeletal muscle proteolysis, atrogin-1 and inflammatory
cytokines including IL-1β and IL-6 were increased with appearance of
inflammatory infiltration in both quadricep and TA muscle at early stage
of OA. This inflammation was resolved a bit at late stage of OA although
OA was accelerated. A decrease in the gene expression of skeletal muscle
regeneration marker, pax7, was observed in both quadricep and TA
muscle at late stage of OA indicating impaired muscle repair capacity.
Therefore, there is a correlation between peri-articular muscle atrophy
and knee OA progression.

Chang-Hun Ji, Hiyoung Kim, Hyun-Woo Je, Yun Hee Jeong, Hahk-Soo
Kang*
Department of Biomedical Science and Engineering, Konkuk University,
Seoul 05029, Republic of Korea
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Streptomyces are a major producer of bioactive compounds, which are
encoded by secondary metabolite biosynthetic gene clusters (BGCs).
Although they have been known to possess superior biosynthetic
diversities of secondary metabolites, their applications are hampered by
low production yields due to the tight regulations of BGCs mostly at the
transcription level. Here, we report the in-depth transcriptional profiling
of secondary metabolite BGCs present in Streptomyces roseosporus, the
producer of a well-known antibiotic daptomycin. First, the blue pigment
indigoidine biosynthetic gene placed under the well-known promoter
ermEp* was inserted into the genome of S. roseosprous and used as a
reference. Then, we performed RNA-seq analyses of S. roseosporus
grown in a rich media to identify the potential operon structures of BGCs
and also to evaluate the transcriptional efficiencies of native promoters
in BGCs relative to the reference promoter ermE*p. The results of
RNA-seq analyses indicated that most of native promoters present in
BGCs are weakly active or silent, and thus provide a theoretical
background for rational engineering of BGCs for the improvement of
production yields of valuable secondary metabolites.
Keywords : Secondary Metabolite Biosynthetic Gene Cluster, RNA-seq,
Transcriptional Profiling
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Transcriptional and Metabolomic Analyses Reveal that Flavobacterium
Isolate Promotes Plant Growth by Accumulating Lipids in Tomato

Unveiling the Roles of the Casein Kinase 2 in the Pathogenicity of
the Human Fungal Meningitis Pathogen Cryptococcus neoformans

Hyun-Hee Lee1, Hyejung Jung1, Mohamed Mannaa1, Namgyu Kim1, Gil
Han1, Seongeom Jeong1, Seon-Wo Lee2, Young-Su Seo1*
1
Department of Microbiology, Pusan National University, Busan 46241,
Republic of Korea, 2Department of Applied Bioscience, Dong-A University,
Busan 49315, Republic of Korea

Yeseul Choi, Yong-Sun Bahn*
Department of Biotechnology, College of Life Science and Biotechnology,
Yonsei University, Seoul 03722, Republic of Korea

In the coming years, interest in sustainable agriculture is increasing
because inorganic chemical-based fertilizers in conventional farming
system cause a serious threat to human health and environment. With
eco-friendly strategies being developed, plant growth promoting
rhizobacteria (PGPRs) have emerged as a biofertilizer giving beneficial
effect to plant such as nutrients, and tolerance to abiotic and biotic stress.
Therefore, it is important to exploit transcriptional and metabolic
responses of plant to application of the PGPR. We already confirmed
plant growth promoting effects of a Flavobacterium isolate as the PGPR
in tomatoes. In this study, transcriptional analyses based on RNA
sequencing showed that 566 genes were upregulated while 685 genes
were downregulated in PGPR-treated tomato compared with that in
control tomato. KEGG and GO enrichment analyses presented
distribution of upregulated genes in biosynthesis of steroids and plant
hormones, which are a class of lipid molecules. The metabolomic
analysis also indicated accumulation of lysophosphatidic acids, a
bioactive phospholipid acting as a signaling molecule, and various
organic acids. Taken together, our transcriptional and metabolomic
analyses of PGPR-treated tomato elucidated accumulation of lipids
induced by PGPR might be considered as important reaction in
promoting growth of plants.

The opportunistic human fungal pathogen Cryptococcus neoformans
causes fatal meningoencephalitis both in immunocompromised patients
and immunocompetent individuals. However, the therapeutic options
for treatment of cryptococcosis are currently highly limited. As a
potential antifungal drug target, kinases have been considered to be good
candidates and play important regulatory roles in cellular mechanisms
and virulence of fungal pathogens. In previous studies, we found Cka1,
a serine/threonine eukaryotic kinase, is involved in regulation of cell
cycle, cellular morphology and pathogenicity of C. neoformans. In this
study, we aim to figure out the regulatory mechanism of Cka1. We found
one catalytic subunit Cka1 and two regulatory subunits which are Ckb1
and Ckb2 as a putative complex subunit. We identified the physical
interactions between each subunit of casein kinase 2 using co-IP. To
confirm the protein localization, we constructed tagged mutants of
Cka1-mCherry, Ckb1-mCherry and Ckb2-mCherry and verified their
protein localization. We also constructed single and double knockout
mutants of regulatory subunits to compare the phenotypes with cka1Δ.
The regulatory subunits were involved in antifungal drugs susceptibility,
oxidative stress and DNA damaging responses. Interestingly, when
CKA1 was overexpressed in ckb2Δ ckb1Δ, it restored the growth defect
of ckb2Δ ckb1Δ. We also constructed cka1Δ ckb1Δ ckb2Δ triple deletion
mutant and it showed severe growth defect like cka1Δ mutant. As a result,
Cka1 plays major roles and Ckb1/Ckb2 have minor roles in casein kinase
2 complex. This study will provide a comprehensive Cka1 cellular
mechanism to develop an antifungal drug.

Keywords : PGPR, RNA-seq, metabolome

Keywords : Cryptococcus neoformans, fungal pathogen, casein kinase 2
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Characterization of the Role of cAMP Pathway in the Emerging
Fungal Pathogen Candida auris
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Candida auris is a globally emerging multidrug-resistant fungal
pathogen causing invasive human infection and associated with high
fatality diseases in immunocompromised patients. Accordingly, the
importance of research on C. auris is increasing. In this study, we
characterized cyclic adenosine monophosphate (cAMP) pathway of C.
auris which has been considered to be one of the most important signal
transduction pathway and related to the growth and virulence of
pathogenic fungal species. Among the various genes associated with the
cAMP pathway, we constructed knockout strains for the adenylyl cyclase
CYR1, PKA gene catalytic subunit TPK1, TPK2, and regulatory subunit
BCY1 which are expected to play an important role in the signaling
process and related to growth and pathogenicity of C. auris. We also
created not only single knockout strains of TPK1 and TPK2, but also tpk1
Δ tpk2Δ, to figure out the role of these two genes and how they are
controlled by BCY1. Then we conducted a phenotypic analysis of the
mutants to find out what stress these genes are involved in, and we
confirmed the difference in biofilm formation between wild-type and
mutants. These findings revealed that PKA genes are involved in the
formation of C. auris biofilm. Consequently, these results will indicate
that targeting cAMP pathway genes in C. auris could serve as an effective
alternative to antifungal therapy against emerging multidrug-resistant
fungal pathogen C. auris.

Microbial communities on the human skin consist of diverse
microorganisms belonging to different kingdoms. Malassezia restricta
and Staphylococcus epidermidis are the most frequently isolated fungus
and bacterium in the microbial communities on the human skin,
respectively. M. restricta and S. epidermidis possesses several gene
encoding secreted lipases to degrade sebum on the skin surface and to
generate free fatty acids. Importance of lipases in virulence of various
pathogenic microbes were suggested, and in particular, our previous
study implied that secreted lipases of M. restricta play a crucial role in
survival of the fungus on the human skin. Here, we hypothesized that
M. restricta and S. epidermidis share secreted lipases to generate fatty
acids, and investigated expression of lipases in each microorganism
under mono- and co-culture conditions. We found that expression of
lipases in M. restricta was significantly reduced when the fungus was
co-cultured with S. epidermidis while expression of lipases in the
bacterial cells was increased. To confirm that reduced expression of
lipases in M. restricta was solely caused by secreted lipase from S.
epidermidis, S. epidermidis lipase encoded by gehC was heterologously
expressed in E. coli and purified. M. restricta cultured in the presence
of the purified S. epidermidis lipase displayed reduced lipase expression,
the result of which was similar to what we observed from M. restricta,
S. epidermidis co-culture. Our result suggests that M. restricta may
utilize the activity of secreted lipases from S. epidermidis to degrade lipid
sources, and that lipases may play important roles within interkingdom
microbial communities on the skin.

Keywords : Candida auris, cAMP pathway, multi-drug resistance
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Contribution of Lipases in Microbial Interkingdom Interactions on
the Human Skin

Keywords : Lipase, Staphylococcus epidermidis, Malassezia restricta
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The Oxidative Stress Causes Vacuolar Fragmentation in the
Human Fungal Pathogen Cryptococcus neoformans

Purification and Characterization of Type II Restriction Endonuclease
(FisI) from Thermophilic Bacterium Fervidobacterium islandicum AW-1
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17546, Republic of Korea
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Vacuole is a dynamic cellular organelle, and its morphology is altered
by various stimuli or stresses. Vacuole also plays an important role in
physiology as well as in virulence of many fungal pathogens. To the same
extent, Cryptococcus neoformans mutant deficient in vacuolar functions
showed significantly reduced virulence factor expressions such as
capsule and melanin synthesis and was avirulent in mice model of
cryptococcosis. In the current study, we observed that vacuoles are highly
fragmented when C. neoformans cells were grown in medium containing
high concentrations of metals such as iron, copper, and zinc. Moreover,
antifungal drug fluconazole and H2O2 were caused by increased vacuolar
fragmentation in C. neoformans. Other stress conditions including
low-glucose and higher temperatures also caused the vacuolar
fragmentation. We found that all the above conditions that we applied
to C. neoformans cells commonly caused an increase of intracellular
radical oxygen species (ROS) levels in the fungus, suggesting that
vacuoles are fragmented in response to oxidative stress. In C.
neoformans, SOD1 and SOD2 encode Zn,Cu-superoxide dismutase, and
Mn-superoxide dismutase, respectively, and the mutant lacking each
gene showed increased susceptibility to oxidative stress. Our study
revealed significantly increased vacuolar fragmentation in the mutant
lacking SOD1 or SOD2, the sod2 mutant is to a greater extent, further
supports our notion that the oxidative stress causes vacuolar
fragmentation in C. neoformans. Moreover, we found that vacuolar
fragmentation is likely mediated by TORC1 (Target of Rapamycin
Complex 1) in C. neoformans.
Keywords : Cryptococcus neoformans, vacuole, superoxide dismutase
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Identification of Restriction Modification (R-M) system is important for
development of genetic tools. Genome sequence analysis of thermophilic
Fervidobacterium islandicum AW-1 revealed a presence of a DpnII-like
restriction endonuclease. Gene (fisI) encoding a type-II restriction
endonuclease (FisI) of R-M system was cloned and the recombinant
enzyme was expressed in Escherichia coli with His-tag at the
N-terminus. The open reading frame of the fisI gene consists of 930 bp
that encodes a protein of 310 amino acid residues with a calculated
molecular mass of 36 kDa. Artificial DNA substrate containing two
5’-GATC-3’ recognition sites was amplified from plasmid vector
pUC19 and used as substrate. FisI exhibited a broad pH optimum range
between 5.0 to 10.0 and was active at temperature range between 65-7
0℃. Manganese and cobalt could replace magnesium as a cofactor for
activity. MgCl2 optimum concentration required for enzyme activity was
5-10 mM. Recombinant FisI was stable at 70℃ for more than two hours
and at 75℃ for 30 minutes. FisI has been identified as a heat stable
isoschizomer of type II restriction endonucleases, DpnII and Sau3AI.
It is a novel thermostable type II endonuclease enzyme from F.
islandicum AW-1.
Keywords : FisI, type II restriction enzyme, Fervidobacterium islandicum
AW-1
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Ferritin Can Be Utilized as an Iron Source by the Human Fungal
Pathogen Cryptococcus neoformans
*

Cellular and Molecular Basis of Amino Acids Taste in Drosophila
melanogaster
*

Binod Aryal, Youngseok Lee
Department of Bio and Fermentation Convergence Technology, Kookmin
University, BK21 PLUS Project, Seoul 02707, Republic of Korea

Ferritin is a cytosolic protein found in almost all organisms, and stores
and releases iron upon iron deficiency and overload respectively.
However, upon infection to the vertebrate host, several pathogenic
microbes utilize ferritin as a sole iron source. In this study, we
investigated whether the human fungal pathogen Cryptococcus
neoformans is able to use ferritin as a sole iron source and analyzed the
interaction between the fungus and ferritin to identify the underlying
mechanism of ferritin utilization in the fungus. We found that C.
neoformans grew well in the presence of ferritin as a sole iron source
in the medium, and our results from fluorescence microscopy showed
that the physical interaction between ferritin and a fungal cell is critical.
Unlike other pathogenic microbes, C. neoformans utilizes ferritin in
protease independent manner but requires Cfo1 and Cft1, which encode
ferrioxidase and iron permease for high affinity iron uptake at cell
membrane respectively. Comprehensive transcriptome analysis is
currently undergoing to identify the underlying molecular mechanisms
of ferritin utilization in C. neoformans, and the results will be presented.

Amino acids are essential nutrients which act as a building block of
proteins. Despite of its indispensible role in life, neither of its peripheral
sensing mechanisms nor neuronal processing has been identified in
insects. It is important to understand roles of amino acid taste in insects
as other entities like sweetness, sour, water, salt and bitterness have been
well studied. Actually, there are many reports that amino acids control
sleep, reproduction, lifespan and even more. Here we try to shed light
on molecular and cellular mechanism of peripheral amino acids
sensation in fruit flies. We performed tip recordings from labellar sensilla
in response to 19 amino acids. This allows us to evaluate each amino acid
at a level of peripheral coding. Furthermore, we did genetic screening
with mutants. We confirmed that Ionotropic receptor 76b (Ir76b) is really
required for sensing all the amino acids, but not other known receptors
such as Ir20a and Ir47a. From these unbiased screening with Ir mutants,
we identified two novel receptors.
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Molecular Basis of Bitter Taste Sensation in Labellum
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Ji-un Sang, Bhanu Shrestha, Hyungcheol Kim, Youngseok Lee
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The study of bitter taste in insect is crucial to understand the mechanism
by which they deter bitter or toxic compounds in ature. These bitter
compounds elicit an aversive response by activating bitter gustatory
receptor neurons (GRNs). The diversity of the bitter compounds causes
variation in response of bitter gustatory receptors (GRs) in the GRNs.
Recently our group proposed the function of each Gr for sensing caffeine,
L-canavanine, DEET, chloroquine, strychnine, coumarin, nicotine,
umbelliferone, and saponin. We performed binary food choice assay,
electrophysiology, and immunohistochemistry to confirm the roles of
each GR. Furthermore, we did ectopic recapitulation to further support
complete multimers to organize the receptor. We provide that these
Gr-mutant based approaches can help to deorphanize bitter gustatory
receptors. Furthermore, we will discuss on recent new findings regarding
to the roles of Grs and a new approach to develop new insecticides.
Mostly DEET, nicotine, and saponin studies will be discussed.
Keywords : DEET, nicotine, saponin

Cloning and Functional Characterization of Insect Odorant
Receptors
Junho Lee
Department of Biotechnology, Chonnam National University, Gwangju
61186, Republic of Korea

The highly specialized olfactory receptor neurons (ORNs) on the
antennae of male moths can recognize blends of several pheromone
components. In present study, a total of six candidate pheromone
compounds are found and functionally characterized in the
electophyological study. In here, we report on novel candidate
pheromone compounds in the same species. The olfactory receptor is
analysed revealed that finding compounds are specifically affect in on
olfactory receptor. In silico study revealed that odorant-gated ion
channels comprised of a highly conserved co-receptor and our chemicals
are binding at extra cellular site. Functional analyses on the
odorant-gated ion channels comprised of a highly conserved co-receptor
were then performed using the heterologous expression system of
Xenopus oocytes. pheromone components did not respond to any tested
pheromone components and analogs. These results may contribute to
clarifying how pheromone detection works in odorant-gated ion
channels comprised of a highly conserved co-receptor.
Keywords : Pheromone receptor
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Our previous biochemical and genomic studies suggested that
Aspergillus sojae might have merits as a starter for soybean fermentation.
To evaluate this further at the transcription level, the transcriptomes of
A. sojae were compared with those of A. oryzae during the soybean
fermentation by RNA-seq. Based on the fungal growth and production
of enzymes such as γ-glutamyl transpeptidase, protease, α- amylase,
lipase, and leucine aminopeptidase, which play an important role in
soybean fermentation, total RNAs were isolated from culture samples
taken at 2, 3, 4, 7, 14 d. About 26 million reads were obtained through
RNA sequencing and they were mapped to a reference genome. About
30% of mapped transcripts was identified as novel transcripts using
TopHat and Cufflinks. The expression levels were normalized by
quantile normalization to reduce bias between samples of two strains,
and further normalized by processing z scores. Comparison of
expression at each time point using the Day2 sample as a control
exhibited a large difference between both strains in the Day3/Day2,
Day4/Day2 comparison groups, which lead us to expect that the
expression patterns of two strains will be different at the early stage of
fermentation. The GO analysis revealed that the expression level of
genes annotated in GO terms (metabolic process, carbon utilization,
growth, catalytic activity, protein tag, etc.) related to soybean
fermentation was higher in A. sojae. than in A. oryzae. The expression
patterns of the genes which are important in soybean fermentation, such
as protease, α-amylase, LAP genes, and which are involved in flavor
metabolism will be compared between two strains.
Keywords : Transcriptome analysis, Aspergillus sojae, Meju
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