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Preventive effects of mung bean seed coat extract on metabolic syndrome in high fat-fed obese mice
Noriyuki Yanaka, Thanutchaporn Kumrungsee, Sudathip Sae-tan

Graduate School of Biosphere Science, Hiroshima University,
Higashi-Hiroshima 739-8528, Japan
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Vaz by (bkE) X~ AWEBO—FEMEYMTHY, FHIRET T IZBWTAERESR, &, B
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(mungbean seed coat water extract, MSWE) ORSREMREZ HAOE LT, Rl & 7R BIIEIC
B 5 RIESUG X T 2R AEMFE LTz, VAR > H 7 A K (LPS) THIEHL L7-RAW 246.7
macrophagefifaDRIE IS IZxF L CTMSWEDTRING, RIEMERIE T ORBLEZ MG L, FI-RIEINE
(2B 57 DHREK T-p65 subunit?d U igfl, & HIZIkBa O fiE 2z L7z, MSWEICE 5+
Z/pflavonoid TH Hvitexin b [AEERPIIIEEHZ A L Tz, 612, 7 AIZxFT 2 MSWED#E
A5 K- T, LPSZEJEENEE: L= CORIEMEIE ORI 2 A EIZIH Lz, A5
R LY, FREFEEZOBUKIMMITTRIEIER 2 A3 5 2 L 0R SN, FRA RIREO TRI0UGE A
T D ATREMED R ST,

Mungbean (Vigna radiata) is one of the important legumes in the southern, eastern, and
southeastern part of Asia. The production of mungbean is estimated to be 3 million tons per year.
It is consumed as a grain or processed into high-value glass noodles or confectionery. Large
quantities of mungbean seed coats are wusually discarded after the processing of
mungbean-derived food products. Mungbean is a rich source of proteins with essential amino
acids and considerable amounts of minerals, vitamins, and phenolic compounds. Many
researchers have investigated mungbean for its health benefits. Since inflammation plays an
important role in pathogenesis and progression of many chronic diseases, in the present study, we
investigated the anti-inflammatory effects of mungbean seed coat water extract (MSWE) and its
associated mechanism in lipopolysaccharide (LPS)-induced RAW 246.7 macrophages. MSWE
pretreatment downregulated the expression of inflammatory markers and inhibited NF-kB
activation through the suppression of phosphorylated p65 subunit, and IxBa degradation in
LPS-stimulated RAW 246.7 cells. Vitexin, the major flavonoid in MSWE showed similar effects. In
in vivo experiments, we found that oral administration of MSWE downregulated the mRNA
expression of inflammatory markers and macrophage infiltration in LPS-induced acute liver
injury mice. In conclusion, mungbean seed coat shows great potential on inflammatory activity
and it would enhance the significance of seed coat and alleviate its associated environmental

issues.
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Taxonomy of freshwater red algae (Rhodophyta) of Vietnam
LIAO Lawrence Manzano

Graduate School of Biosphere Science, Hiroshima University,
Higashi-Hiroshima 739-8528, Japan

Field sampling in selected sites in northern Vietnam and examination and critical revision of
old collections have revealed at least seven species of freshwater red algae, increasing the number
of species considerably and adding to the knowledge of red algal biodiversity in the country.
On-going laboratory study will result to one major publication next year as well as presentations
at the Asia-Pacific Phycological Forum in Sapporo in 2020.

The collaborating scientist from Vietnam visited Hiroshima University to receive training in
identification methods in 2018 using collected samples from Vietnam and to procure important
taxonomic references. To help fulfill the goals for international cooperative research, the
research leader visited Vietnam National University in 2019 to join field sampling and to conduct
a short workshop on algal identification and specimen curation for 30 students and researchers at
the host university. Recruitment of potential graduate students was also possible after an
introductory information presentation on Hiroshima University was given.
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Development of simple measuring technique for methane production
from native goats in Philippines

Taketo Obitsu

Graduate School of Biosphere Science, Hiroshima University,
Higashi-Hiroshima 739-8528, Japan
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FIRZEE OMEENTAE U TRETITHHE SN D A Z ATRRBRETAOOESTH Y, Z O
EHIEAERRIIRO STV D, ZO7TDDORMET —42 L LT, HROEEA 72 gl B8V TEED)
BHOAS YRR IERECHEE T 2 X0 EN S 5, REFEIIZE T, Ko A N CESM7RRIETIEIC X
ST, 74 VEERNIBFEEN DDA X VYRR ZHEET 5 2 L 2RlAdl, 74 VB OEY
PINSIRFATIBNT, FEOMRDY & LTIERE Y U AV, ANt Sns5% 10 BiEe =
—/URICERILL, & BEERNE IS L ORBRFACESE L, TAa~ NI 7 —4E@EE
WTIER D D A 2 2 & T UIRFRIRE 2 E LT, FEOBRBI A <, BN DIFEK)
WCHEHH S ND A Z B DBV BER A S A TORNWED, FRE o X 2 BRI TARL Y
Ko ot, MROBRBGEEZ T RT S ET, BREBEEZ &0, BREMRMAZIEET S Z Ik -
T, BREGOQH AT TR ELIGUL, MR TR O A 2 AR L “VRFIREDN D, A
& VA BRI G THEE TE D RIARDG B,

Methane produced from digestive tract of ruminant animals is one of the greenhouse gasses,
and mitigating the methane emission from ruminants is globally important issues. To build basic
data base, the measurement of the exact emission rate from ruminants has been conducted over
the world. I tried to develop simple measurement techniques as an international collaboration
study with researchers in Visayas State University (VSU), Philippines. First, respiration gas
around the mouth of native sheep, instead of goats, in VSU farm was collected into a small plastic
bag for 10 seconds. Then, the gas was transferred into an evacuated grass tube. The methane and
carbon dioxide concentration in the tube was measured with gas-chromatography at Hiroshima
University. The methane concentration in the collected gas was measurable but lower than that
expected, because collection time of respiration gas was not enough to obtain eructation gas which
contains high methane. However, simple estimation of the methane emission seems to be possible
with improving collection methods of respiration gas.
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Ocean bottom agitation to increase primary productivity in Hiroshima Bay, and trial production
of the agitator

Kazuhiko Koike!, Shizuka O-hara?!, Ken-ichiro Furuya2, Takafumi Seta3

1Graduate School of Biosphere Science, Hiroshima University,
Higashi-Hiroshima 739-8528, Japan
2The City of Hiroshima, Financial and Tourist Bureau, 730-8586 Hiroshima
3Hiroshima City Agriculture, Forestry and Fisheries Promotion Center,
739-1751 Hiroshima
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2017 TR SRR T X OEINNZET Ch oMM~ 7 7 b U OHBLEN D72 <, b/ 28 5ffE
WORENEAE LT, D=, 2018 4E 6 AIC, IKEKRY, IRET, KBTS BHEAR L,
s 9 Bl2 L% 6 HRoMEERHE A FM Lz, 2L, SHOHHEE ClEEANEETZ LIk,
MR HIIRIR T 20 7T > 7 N OFRIEEE L, [RIFHCHEE NI B8 A 2 IR i 4
FElIcEEHS, WREER T 2R A TH D, FRiFHEIC L EE T EEEROWEIEIR HIZ 50700
BB 7 Z > 7 b FRORRIE RN EEL, EA0VEX BN TFRIC EOFE B UHGET % 7>
EENFBRCLVMEGE L5 2T, 6 H4 A~6 B (AETEHEMN), 6 H 11 H~14 B (RSTLE
) OBHFEIEERTROMY 7T 7 N ARG - $EINE, K, VEEIEOUGERE 7 &2 Bl
TE LT, ZORER, PHAEECIVIBEOER - UV UoRnEIcE cEE bifoh, w777 b
Y ONERIEVE L BHAFENHFIC LR L, ZUCK DIBETORS LIPS~ 7 b HEhnic
B THDZEDBHEDDLNTZDT, V=T e 7 v Y —lAGbE MHEREGHE
TA 1 &HIWEL, 2019 4 7 A RICIKEHIE O 71 FEFECIERIET 2 TEIZ L T\ 5, LA EDOREIE 2018
F11 A 14 HIZRCCT LY (A ~7pFE o | i ENIT DM NVEY | 2 THRESRI Sz, F7-,
INRZEIHER & U CPSEECERMERT CTh 5,

Lack of oyster seed stocks has been serious problem in Hiroshima Bay since 2017. This is due
to insufficient phytoplankton growth during the oyster spawning season at the bay. To overcome
this, in June 2018, an alliance of Hiroshima University, The City of Hiroshima and Hiroshima
Oyster farmers’ Union tried a series of “ocean bottom agitation” (total 6 days, done by 9 boats) in
June 2018. The strategy was; to increase phytoplankton population in the water columns by
suspending and geminating their resting cells submerging in the ocean sediment, and to increase
Inorganic nutrients accumulating in the bottom layer, and thus to result in fertilizing culture
grounds. Following to the preliminary field survey and laboratory experiment to investigate
quality and quantity of the resting cells on the target ground and to know which phytoplankton
species could be occurring after agitation, actual field operations were done during June 4th-6th (off
Kusatsu, Hiroshima) and June 11th-14th (off Eba, Hiroshima). Before and after the agitations,
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photosynthetic activity and population biomass of phytoplankton species, as well as inorganic
nutrient distributions and ocean bottom environments, were monitored. In the result, notable
increases of the phytoplankton activity and population were recognized after the operation. Since
such bottom agitation was revealed to be effective to induce phytoplankton increase, an
autonomous solar-powered agitator was custom built and planned to install on the oyster farm of
Hiroshima Bay (by July 2019). These our trials were introduced and broadcasted in a RCC TV
program, and under preparation for a journal submission.
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Determination of trace inorganic ions in seawater samples by ion chromatography using
reversed-phase C18 column and application for the sea surface microlayer

Kazuhiko Takeda

Graduate School of Biosphere Science, Hiroshima University,
Higashi-Hiroshima 739-8521, Japan

CI18 Wi 7 L HWDA A v a~ 7T 7 4 —IZ X DU KF OMEIEA 4 ORETEE L
WERE~ A4 7 a1 A ¥v— (SML)~DiSH

Prm—iz
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AW CIEHRZEL LN L RE VAT VB = A5 SE7-C18 Wik h T A & 4o ek
BwEMNDAF 0~ N TTT7 4 —FRAOCTHKTOMEREEA A4 (e, e, 2y, 2
Ak, 3 URBA L) ORBEEEET o7, T 2 THWEAEITREERICB T 2 2 b O
N L CTH7RRE 2 & - Tz, REE AW TRIRED DALTKEICRBIT 2 EHERB L0 a v H#EL
BVMOREEAT T, e, WA A AIRKBEIEToORBE TR <, ERKEDREETOER T
BVREZ R LT, 2RO OSMIFEE NN BIRFBRAD b O(LFREOUE &, KFEED IR D
WAKDZATHIFETE D Z En¥bole, —JF, FUROHGHITEMTH TR, 8 DO KAV
N—, DFEVD AYREEERVIIKE, &S - m 3 U RBREOINEK, S OIS 32-33
D a A A AR T T RFEA A DR FEAKORAFI72ES (Conservative Mixing) T
PR CX 5 2 ERNboTz, ABFESARENIKT O, 3 vFEEAMOFHICEL ChDH &
Bbhinolo, £I2°T, A (2019 ) 7 A OBHHIMIME T HFRE~ A 7 v LA v —Z2 BB LHAE
THTETHD,

We report the determination of trace inorganic anions in seawater samples by an ion
chromatography using reversed-phase C18 column coated with dodecylammonium cation. In this
method, the ion chromatography with ultraviolet detection was employed to determine the iodide,
iodate, bromide nitrate, and nitrite simultaneously in a single run. The method employed in here
has enough sensitivity for measuring of seawater samples. The method was applied to the vertical
and horizontal distributions of the anions in seawater samples collected in the Osaka Bay and the
Kii Channel in the eastern part of the Seto Inland Sea, which is a typical semi-enclosed coastal
sea area and a channel connected between the Pacific Ocean and the Osaka Bay of Seto Inland
Sea. The distributions of nitrate and nitrite can be understood by their riverine inputs from the
Yodo River to coastal area of the bay and intrusion of deeper water of the Pacific. The iodine
distributions in the area could be explained by three-end-member mixing, with one member being
low-iodine river water, another high-salinity and high-iodate water of the open ocean, and the
final high-iodide and low-iodate inland water with a salinity of around 32—-33. We have plan to
analyze the sea surface microlayer samples which are collected in the Toyoshio-Maru Cruse in
summer, 2019.
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The analysis of high ascorbic acid biosynthesis mechanism in acerola towards breeding ascorbic
acid rich plants.

Marina SUEKAWA

Graduate School of Biosphere Science, Hiroshima University,
Higashi-Hiroshima 739-8528, Japan

T A USSR OERIC AT =T 0 T O T A 2L © Lk A A RS O fiFE
RINFRELS
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7 A 2L e UEE(Ascorbic acid; AsA) & FE AT DM, mREMO O A b U A EE RS D
A IMHEREY) CTH 5, L, WEIITEEDOASALE SR SIEE L, AR H L TR0
728, AsAGHEOBILIIES Tldev, KFEITAsAZ BE/T M THH TR ZIZEH L,
ZDOASABECHEEZALNCTH 2 L2 BN E Lz, 7, AsSAEAOEEEESE 2 Mnrd 57
W, ASAGHEDORRD 2 MO T v r 7 REEHOTASAEGKERIE D 6 FOREE R - DR
BAMAT LT, TORER, FRC B 3 OB EIR FORBEDPASAT AR LML TWD Z L2
BINNTIe 5Tz, WWT, L 3 OB E AR — B A EA LT L 2 A, 1FER 2 K
DY, 3 FERIRHIRBLSETIGGICHERASAG A BEOMINNFED biiz, ULEXY, HYDAsAR
BRI, ASAEARERIR D it 3 FEDORERBA T ORIE RN EE CTH D Z LB LN -
oo Flo, 7ERZIZBNT, Hit 38 DOMERRFOTBE—4 —fERO/ n—= 7 BTl
S, ToT—X—fITIC Lo TTvu ZI2BI DASAE AR O RBsE 2 AT L & b
(2, AWFgEE R ZTEH L CAsAG A &4 58k LI OEH 2 B,

High ascorbic acid (AsA) plants have high nutrient value and environmental stress tolerance.
However, it is not easy to enhance AsA contents in plants due to the existence of multiple
biosynthesis pathways and unclear of rate-limiting enzyme for AsA biosynthesis. The aim of this
study is elucidating the high AsA accumulation mechanism by using acerola which contains a
large amount of AsA. First, gene expression levels of six AsA biosynthesis enzymes of the main
pathway for AsA production were analyzed in fruits of the two acerola cultivars, which contain
different amounts of AsA. As a results, it was found high expression of three upstream enzymes in
the high-AsA cultivar, compared with the low-AsA cultivar. Then, to investigate whether the high
gene expression of three upstream enzymes is important for high AsA accumulation in plants,
plasmids harboring the three upstream enzyme genes were transiently introduced into tomato
cells. As a result, we observed a significant increase in AsA contents with simultaneous
expressions of three upstream enzyme genes compared to single or double expressions of them,
suggesting that the high expression of three upstream enzymes is essential to high AsA
accumulation in plants.
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Study of the regulation of potassium transport mediated via Potal in plants
Sho Nishida, Jun Wasaki

Graduate School of Biosphere Science, Hiroshima University,
Higashi-Hiroshima 739-8528, Japan

W35 D Potal %4 Liz71 U 7 MgosieEisms o figil
PEFHFH, FORrE
TN RKFRFBAYIE R SEEr,  739-8528 HA BT

ARFZED HWIL, HFRAERENRERA LIz aA XA FHROERER T [Potal] 231 Eii~DH
o Ak HlES T 520 F A= AL EMHAT 52 81255, Potal @/ v 7 7 0 Mk X OEA
BER) D kT A7 )T N— MM AT o TofE R, i B~ OKgik 240 5 {5 [NPF7.3] B X
W [SKOR) D¥RE- )N Potal ZZEAK T T LTEY, Potal ILZ b OKHGEARDIIZ LT 5
WK FTHDZ ENHLMNE o7, 61T, Potal OIFHHIIEL VU MIELIZAT TV
TINE = DELIZ KV FIE SN TWA Z L b e o], —F, FT7UA7 VT h— AR
Y O\ Potal ZERARORIFTRYEN TS5, Potal IFEN U v MISE LIEARBERICKETH D Z &
HNETRD, KON B HIRERIZ HPotal 23R 5. LT\ 5 L& 2 b, DL EORER
I%, Potal 2MEMNZH1T DK OWIL & Bkl 2BV CEEIR&EI 25 Z L 2R LT\ 5,

The purpose of this study is to reveal the molecular mechanism of the regulation of potassium
translocate from roots to shoots mediated by “Potal” encoding a transcription factor (TF) in
Arabidopsis thaliana. We conducted transcriptome analyses for Potal knockout mutant and the
wild type plants, and found that “NPF7.3’ and “SKOR’, which are responsible for root-to-shoot K*
translocation, are down-regulated at transcript level in Potal mutant compared to the wild type,
indicating that Potal is a TF regulating the expression of these K+ transporter genes. In addition,
it was found that the activity of Potal is regulated through the change of splicing pattern in
response to low potassium. Meanwhile, the transcriptome analyses and phenotype analyses
revealed that Potal is also involved in the root hair development in response to low potassium,
indicating that Potal is responsible for the morphogenesis for the efficient K+ absorption. Our
study suggests that Potal plays multiple roles in K+ absorption and translocation.
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Establishment of Genetic DNA Makers for Camel hybrids, and their applications
Masahide NISHIBORI

Graduate School of Biosphere Science, Hiroshima University,
Higashi-Hiroshima 739-8528, Japan

7 7 ZIBT DRI NA 7Y MEREIE R~ — 7 —DBi%E & £ OISHIZBE T D58
PEIE IE5
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?7ﬁiﬁﬁi077u-1~?v7kﬁ®%@% BT 5% &E &LTE%& o 7= B C
o BIFD T 7 Xi35i&e har7 o7 % (Camelus dromedarlus) N = 7 4 (Camelus
bactrlanus) k7 2 a75 74 (Camelusferus) D 3FETHD, FisgT 7 ZITBAES A - F - B -
ﬁ%&e%f<ﬂ%éhfwéoﬁ#7x&/ﬁﬂﬁxt@ﬁﬁfitbn777&&7&:7?7
ERHAF LT D, ORI CIIAPENRA BT 572D T 7 & OFEIHERE 2 R A PE LT
Do AMETIZT 7 X ATV v MEERZRHT 27-OIC ARENEWE, W7 2%0 - B>
MNE~> 7 AHTNMCET ST 7 Z OmDNA D-loopfEik 2 W THIT L7z, £ DOmIDNAX A 713K
< 20izbhiiz, TG 2 007 N—TOWESHEE TR > TR, ZRETOHEEZD
N E o Tz, EHIZMDNAY A 78 a7 OFIA—E LRWMEEKR, ~A 7 v MERZZRD BTz,

In order to detect the hybrid camels between the Camelus dromedaries (One humped camel) and Camelus
bactrianus (two humped camel) which were domesticated, we did DNA sequences of mitochondrial D-loop
regions for two species of camels in Kazakhstan farmers and Japanese Zoological gardens. In this study, 1.2kb
mitochondrial DNA (mtDNA) D-loop region from hair of camels were analyzed to reveal it.

From the results of the molecular phylogenetic tree, the genetic relationship of Japanese camels was
clarified. But, it was revealed that the morphological one humped group contains 2 individuals of morphological
two humped camel. Since mitochondrial DNA is maternally inherited, it was suggested that these two individuals
are hybrids. In Kazakhstan Hybrid camel is produced for increasing milk yield. However, hybrid camels have
one humped type and two humped type. So it is difficult to determine Camelus dromedarius and Camelus
bactrianus by morphology. Therefore, if hybrid camels are present in the zoo, genes of Camelus dromedarius
and Camelus bactrianus may be polluted by mating with hybrid camels. To prevent this, it is important to
identify hybrid camel with genomic DNA.

10
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Microarray screening of the genes that are related to aggressive behavior in the hypothalamus of
male layer chicks

Shin-Ichi Kawakami

Graduate School of Biosphere Science, Hiroshima University,
Higashi-Hiroshima 739-8528, Japan

~A 7 a7 VAIEEMWE=T N U OBCRITE) A 95 MBS R OE K
W bE—
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EDRETIIAARBZLERLE LT THE) 2MEH SN2, ZOBEEOR I 1 EHETFEH EOMET
5D, BEATENT TRBEITE) O—>THY, HOMOBILT B 2LV HHE S5 rTEErED EV,
TR I~ A 7 a7 LAEEZRG, =U N BEEITENI RS- D IRNE S 2OV TRREE L 72,

FESNEEIE e AW, JBEE -BAE RD TA b, FREY—vynrA 8507 ar S T
A NEHWTCHE TOBEBITENZF5E Lc, S4TE 7 X MET 0.5 il IclEe AR L, HURT
HRHEAR 2B EL L CRNAlater solution|Z{ZiE L, -25°CIZTHRIT L7z, IR PR & Y RNeasy
Mini Kit (QIAGEN) % HV>Ttotal RNAZFhH L, ~A 7 a7 LA f##t (Gallus (chicken) oligo DNA
microarray (Agilent)) (ZffifH L7=,

~A 7T VARHIC LY, RIT A MZBWT 579, SI7 A MIIW\T 1526 fH DR TR
NGRSO BTz, EomiT A MR U OB OBRNED D -@a L 62 EThy, v 7
JAREEBELE R 1% 16%, (RGBT 11%, s v 7 U UBEA 10% Th o7,

AT TS DB T L BEITE) & OBIEICHOWCHEZR DT 2D, =U b U SO TE) A H1E
DIMNEERE ORI A2 BIETE5 2 CTh 5,

Plenty of researches strongly indicate that the hypothalamus is one of the most important
brain regions associated with aggressive behavior in mammals. Hypothalamus is also reported to
play an essential role in inducing aggressive behavior in avians, but information about the genes
regulating aggressive behavior in the avian hypothalamus is lacking. In the present study,
therefore, the aim of the research was to identify the candidate genes that are related to
aggressive behavior in chicken hypothalamus using microarray technique.

Aggressive behavior of the chicks was monitored for 5 min with R-T or SI test, respectively,
and after 30 min of the behavioral test the brain blocks including hypothalamus were collected.
Total RNA from the blocks were extracted with RNeasy Mini Kit (QIAGEN) according to the
manufacturer’s instruction, and gene expression between the samples was detected with Gallus
(chicken) oligo DNA microarray (Agilent).

The expression of 579 genes in the R-I test, and of 1,526 genes in the SI test fluctuate after 30
min of aggression in the hypothalamus of the male chicks. The expression of 62 genes commonly
fluctuated between the tests. In the commonly fluctuated genes, 16% is related to signal
transduction, 11% is metabolism, and 10% is immunoglobulin-associated molecules.

The present results suggest that the genes which change their expression by aggression play
an important role in the regulation of aggressive behavior in the hypothalamus of male layer

11



Grant-in-Aid for Fundamental Research E#ZA/F4E 4 8 — | (2018)

chicks.

12
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Development of simple and efficient oral vaccine using bacterial antigen
Yoshinari Yamamoto

Graduate School of Biosphere Science, Hiroshima University,
Higashi-Hiroshima 739-8528, Japan

HE H R PUR 2 IO S D3R 0 D 2 F L OREEE
AR
KRR IE R AFER,  739-8528 HUL R T

AMFZETIE, KIGE OMBEERER Ay CTh D U REHE (LPS) & vy AT ki IafE L,
£ 0 RO R kT D S IR A AR T DR E R A B LTz, £ 9" Wang b OB% L7z
DNA®DF / 51 7%/ (Mol Ther., 2015) %%\, LPSF / 17/ (LPScap) #Hk L7, #kfh
40 (FITC) #23#% L 72LPS% VN CFITC-LPScap% &% L, S GBS CFITCOA MABIZE LT
LA, LPSISHNY 7 2T R IZEE STV D Z & 2R LTz, £7-FITC-LPScap% EDTA
TR, GAHFITC-LPSOHEY VI N~V F T L— k) —F—Tki LTz, R CEEENEEE D
FITC-LPS X 0 1Epk L7z &t 2 W CafER 2 H L2 & 2 A, LPScaplZidf) 0.63%DLPSH e
SN Tz, BV T~ 7 Aok C©H 2 RAW264.7 izl 100pg FITC-LPScap, FITC-LPS#%
& FE 720 100pg cap, 630pg FITC-LPSAZIRINL, 24 Rfissa#&tk, 7ua—HA R A MU —3EE2HWT
FITCRAMIREI & 2 it L 7=, 630ng FITC-LPS O & ik L ¢, 100pg FITC-LPScapD¥RINT
I ZFITCHMAIaE S OF BREINNRO bz, 512U 7 Z A AEEPCRIEZ W TLPSIZ X
DFHEINLA 2 —rAFx L (IL) -10 DB FRBEEZHE LT L 25, LPScap®isINT & v il
F72IL10 G FRERAFE L=, 5%, LPScapDARWEANLGET 5720, E~Dfk N5 iR
IR D,

We developed a functional material to more efficiently occur immune responses against
bacterial infection by encapsulation of lipopolysaccharide (LPS) which is one of cell wall
components of gram-negative bacteria from FEscherichia coli. First, LPS nanocapsule (LPScap)
was synthesized using a modification of the method of Wang et al (Wang et al, Mol Ther., 2015).
Using fluorescein isothiocyanate (FITC)-conjugated LPS (FITC-LPS), we determined that
approximately 6.3 ng of LPS was incorporated into 1 mg of LPScap, corresponding to a LPS
encapsulation rate of 0.63 %. Next, to investigate whether LPScap can exert on immune cells, we
examined the effect of LPScap on the uptake and interleukin (IL)-10 mRNA expression level
using RAW264.7 macrophage. The uptake of FITC-LPS and FITC-LPScap by RAW264.7
macrophage was investigated using flow cytometric analysis. The proportion of FITC*cells was
significantly increased in a stimulation of 100 pg FITC-LPScap compared with a stimulation of
630 pg unencapsuled FITC-LPS. Moreover, a result of real-time qPCR analysis showed that IL-10
mRNA expression in cells stimulated by LPScap was higher as compared with cells stimulated by
unencapsuled LPS. In future research, we plan to investigate LPScap efficacy for animal body by

oral administration of LPScap into mice.
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Structural and functional role during nitric oxide detoxification in bacterial cytochrome c’.
Sotaro Fujii

Graduate School of Integrated Sciences for Life, Hiroshima University,
Higashi-Hiroshima 739-8528, Japan

—FACEROMBBIDS S 17 1 4 & OHEE X OREARHT
FEFFRIACHR
KBS KRR e B AR A FERY,  739-8528 HUL Eyifi

ARFFETIE, WEMO—RbZESR (NO) b5 % RV HE, v F 7 rAciZONT, Z£DONO
FEAMEOMENT & AEERFHTIC LV, NORS&ICRIb 2 EE S ORFEZ B 5 Uiz, Bix 7ol EEREEHIC
ERTDMAEW AR ET DY M a A EXGUIFEREIT ) Z & T, NOZFEAT D~ LEEL O
EOMEAEHOAIIZ L, BT 522 L ONOBFESBINICE LT 5 Z L 2B L,
ARFTEER R B3> 5 1 7%, Biosci. Biochem. Biotechnol. 335 J: UExtremophilesi&iZ 3355 & L CaliiR%E
#FL7,

£, BRI KRFOLPESA L ORFIZEC LY, TR X DMRED /2 b7 v helixt L
T, HRAZE DV T 2=y MEEE (532 2 LITEh Lz, A%, Bull. Chem. Soc. Jpn.iE~
& U O E LT,

ZLTC, ¥ 7 aAC ORI — MEEZ AT DDA ET D, DOREER L OWERER#T
IZBAL T, A ¥V REssexKFDMichael A. Houghtiit: & OILEIFFEIZ LV, HENERLIZHEDL G
TNOFEHERRIZ L S RITW D Z LA BN LT, # L TAME A Chem. Sci.ghilc THEFH & LT
RIER LT,

This study aims to reveal the NO-binding properties in extremophilic cytochromes ¢’, which
are related to the protection or detoxification against nitrosative stress. Through NO-binding
assay and structural analysis, we found that the heme environment of cyochromes ¢ was
essential for the control of NO-binding affinity and thermal stability. These insights will shed
more light on understanding of the function in cytochromes ¢ (Yamane-Koshizawa et al. Biosci.
Biochem. Biotechnol 2018, Suka et al. Extremophiles 2019, Yamanaka et al. Bull Chem. Soc. Jpn.
2019). In addition, a multiple research team from Essex University, Oregon University, and
Hiroshima University identified that cytochromes P460 and ¢’ from Methylococcus capsulatus
(Bath) showed similar B-sheet structures with changing the functional role around the heme.
This result will provide insights relevant to enzyme redesign for synthetic enzymology and
engineering of proteins (Adams et al. Chem. Sci. 2019).
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