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Quantitative evaluation of the role of CaMKII-
mediated TRPM4 regulation in arrhythmogenicity

Yaopeng Hu!, Daniela Ross Kaschitza?, Maria Essers?,
Prakash Arullampalam? Yuanyuan Cui!, Hugues
Abriel?, Ryuji Inoue!

1Department of Physiology, Fukuoka University School of
Medicine, Fukuoka, Japan.; 2Institute of Biochemistry and
Molecular Medicine, National Center of Competence in

Research NCCR TransCure, University of Bern, Bern,

Switzerland

Ca?*/calmodulin-dependent kinase II (CaMKII) plays a
central role in a diverse array of pathological processes
in the heart involving aberrant excitation and

transcription during structural and electrical
remodeling. Recent evidence indicates that upregulation
of TRPM4 is crucial for acquired arrhythmic changes
under stressed conditions. TRPM4 channel has been
reported to be strongly modified by Ca2*/calmodulin, but
the mechanism underlying it remains unknown. In this
study, we investigated this link by noting a potential
significance of CaMKII-mediated TRPM4 channel
regulation under disrupted Ca%* homeostasis by cellular
experiments and numerical simulations.
In order to quantitatively evaluate how CaMKII-
dependent modulation of TRPM4 channel contributes to
the arrhythmogenecity, experiments on both TRPM4
expressing HEK293 cells and HL-1 cardiomyocytes were
performed. The average relationship of steady state open
probability vs. membrane potential and that of time
constant of voltage-dependent activation vs. membrane
potential at different [Ca2*]; were reconstructed. Thereby,
numerical descriptions for TRPM4 channel gating both
with and without treatment of a CaMKII inhibitor KN-
62 were obtained. In TRPM4 expressed HL-1 cells, the
incidence of early afterdepolarizations (EADs) was
increased after incubation with Angll which activated
the CaMKII signaling. This arrhythmic change in HL-1
cells could be suppressed by a TRPM4 channel blocker
9-phenanthrol and KN-62. We incorporated the rate
constants for TRPM4 channel gating before and after

treatment with KN-62 into cardiac action potential (AP)

models. A prominent increase in TRPM4 current density
induced EADs at the late repolarization phase.
Intriguingly, incorporation of altered rate constants after
treatment with KN-62 could significantly alleviate these
abnormal excitations.

Our experimental results have disclosed an important
mechanism underlying CaMKII-mediated TRPM4
channel regulation with their kinetic alterations under
stressed condition. The simulation described here could
be instrumental to predicting electrophysiological
changes induced in remodeled cardiomyocytes that
exhibit excessive CaMKII activation. (COI: no)
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DA DERKRTFEMSE Ca?tFy=RJIL(Cavl.2) D Ca?tik
FHREEIEOEEIaAL— a3y

D DENRAFE Ca? T F v L (Cavl.2) D Ca RAFHEARTE
PAL (CDDIZIZANTY 2V (CaM) 259508, £ D4+
BRI T~ D CaM22y 17l CaM DF ¥ 1L N K-C KH
@ bridge TERG2 E 58 id - THRPEL TV Ve, CaM aF
FVD C KEZ link SH 7228 24K% V72 inside-out patch
DHEERT, 238V D CDI A RSz, 1 DX, S8 CaM #%
H72LIC Ca® T IR 80 nM 05 10 M IZ LIF7=RRIiEZ 5%
DT, FrD N KBERELTERHITIHK T2 5, N
HK-C KM bridge I alina X Fid 5B 2 bz, 20 HIZ
& Ca® R EECTHMED CaM 2% 5 L7ZFHC % CDI T, F
F¥ANAD N KHEFREL THIRFLIZOT, CaM24r f-ita X
FF9oLERALN, 22T, AEIZZNAD 2 DOF ¥ /-
CaM FEB DY AT a—a Tolal—iar 4578
ZRIrT=, CaM IZLDF ¥ /b N K-C KM D bridge I

DUWNTIE, Fv L N RE LN C KEf% Gly linker TEW
T CaM & docking &H72, CaM D255 FFEE T 5 32—
2T F DAL C KFBEH—D CaM % Gly linker T
BN DL D CaM % docking SH7~, 155217~ model 2>
DA T RLX— (ADH) DRENHOEEIRLZ,  (Flik
FAEC 72L)

BRIZANAOSUME /LD /— LD TERK
fESHRE GH3 HIREIZHITHRKIVHF VRV R Ca?t &k
T K (BKea) FYRILICKR T HFNE

EEHE D2, YR, BILIERT !, Hao BEIE®, AB°
PERVE RN T R ASATT - AT AL ER A, 7 o | RO - AR - P g P
7, 0 A E AR RS B AR B B - SRR A R BRI CRRAT ST

BRETRLVEY GMAMEN D WO EALZWE) 1T RO E R
PR AT, FEAEHDOIITENC B 535 4 DERN ORIV
ELVOERL T RIS, #5G . TER . HDWVIEEORE
728 DR E I E T M E AL OSSR IEOME
Tho, /=NT =)=V (NP IFHEM =R 27 D%
T DEREARLEL THD, Fox DLLRTORERIE, AR
(107°-107"*M) @ NP 23 F IEfRBESEMIIE GH3 Milaic i 57
NARTENE KB (K 24 L, L2 Ca? Bt (o) Z BN
WHZEERLTL, —F ., @R (10°M) O NP (X, IKv 2580
S, lewL ZILEL 72 (Gao et al., 2013), ZZC, A [El NP 2
BKea F¥RIMTEZ DRI OV TIRGETL T2, £ OFER . NP
1Z. 10°°M 235 107°M DIEEET K2l S8 7=, $7-, B
#%y;‘r\/w&/uﬁﬁﬁwﬁ*ﬁ% 107"M @ NP |Z BK, DHL
—F X RN ALH T AT F VOB O iR
R TAZENALINCE o7, FISMK 72L)
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I R/ HCNA FIRHIRA (X, SRR ER UM £ Hl1E 5
)

T AT B A, BAR BERRE, PN Y R B
TR ﬂ,u , KR 164, EPH FE—HR S, JEE Gk
R EE AR, AR R BEUARR, © KR AR, ¢ RORRR/E
fir, ° GriRE R AR

WS IR 1T B BRE A b DT E RIS I, HiEE - ik 7
IZZHRNAREBN A 35, Fro, HILE B E Tk, 1—
SV TEHNRR S PG - SMGEA 5 00 45 B R A L B R L e
5 DIEENZ I T DR — AA— T — L L TR RE T 5, LZAMN
L IR R2IERE THY ., EEHIEERE O 2ROV TIE
REAZ B,
Pz 1d, DR B REET O R R B RIS E A4 JE i
FEC, B S BRI X 7L A F REE T+ %V (HCN4AF
¥ RIIHE B L TE, HCNA B 1RO s 1 S i
AT LEB AL~ AR ERLL . GFP %L R —#¢ LT HCN4
FEELIRAZAERR LT, EORER . /IMEO N ORiaIc
T NVEFE AL, YR I HCNG Fv 1L h3 3881
TWLHEMER LT, SHICHFILEZ T v a7 v
BLR—HELTE AL, HLE ORHEAIZ B W TR RS
BRI DO IR E L2 A 7 5w 2 HIE 52 ki
RELT=,
FERRSER RS S . 20D HON4 SEELIR Z PN At s oD
ANV TERIR L RE S D, 4 1% HON FEEAE AL A
DEUT-VEACE SR A DR O FEMZR AT = X DA BN LTZ
W, (FIREFE 720)

EE g% AL V- TRPM5 Fy R L DHEEERRHT

PE AR, EOK EERC, L A
"R RS sy AR R R RERI e B, A
SEORERT Ml A BRATFZE A P (A Al Bk o —)

TRPM5 1% 1 MDA A > Ttk T v 1L THY, MmN 2L
B E S TEMALSIED B34 5| S 2 42 & TRl
DB ML CTD, ZORBLENL T AR, BERE ., 15
e S IRFL TV, FRCHHIIEIZ 3T TR IR I3
BiL., HRIEROT 7 T MR 5952 ENMHIN TN,
2&1:3?7“1 TRPM5 F v /L5 1D EKATFZAIEE 2 5

PICTHZEEBINEL, K, BAE. IRE I ok
Bz B OB THERSNWOIRE — EEEE AV OF il
TRPMb X2 7 DN % 4T~ T, T OFEF, TRPM5 | PIP,
THE FIZBWTO BB 1 BRI, F O HfERITL ey
T LIRERIFANC ER LT, IBEE 20CTHD 40°CETE LS
WHE, AV H IR R EEE G 2T OMEROAN LHL
7o IS B ICaL AT a— AR RINT AL RIIL TV
WA LR Tar Z 72 0 A/ INEL20 | IR B AF R 72 B
ANMEIR CTHALND LT T, LLEDORER KD, TRPMS
13 PIP, WONZ AL DFLE I3 W TR AR AA I 72 TE P
{bERL, I 27—/ TRPMS OB A% L T\ a2e
DO EIRST, (FIRSFR 72L)
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R—2 2 REAHREIZE [+ 5 Neuromedin B (NMB) D 1
BEfEAT

PEFER T !, ARG T 2 BEBFEESEE ! FEMERES 2 FEH
L7
PROIRFE A MRRRAEBR AR, © RO RIEEEED M A
A,

N—U2 RIS BT R — U REA NS
B LEERA LAY ARG IR E DR R FE 2 UGE T O E A
AT DZENRESINTND, ~— 2R ORI L
R DN T 2T Lid, =L — (R A O fif ]
(ZDT2 A MR R DT ENIFFSNDL DD, N—V=a

NEWHAAE DIEMEALBEAE I Z OV TIERTER B s < BUE,

TR AN ED BTV, Tz 1E~T 2K Tl
B LD B @R D RTER M AR &~ — 2 < IR B B A R &

MBS, 2O S ORI DR AR LIE 25,

R— o R B A RE IR e~ R A E ~5
{ELIZWZERHA DD s T, 22T, BRI ~D 5y
{LREZRFEIEL L, N— T = RIAHEAEE V2 sShRNA ZA47FY
— RN —= T AT oA N—T o B0k
PO DM RS &L TR T F R CHD Neuromedin B
(NMB) 2 RIES N, NMB 1E = 35— A i i 1 B
B2 3mbn TN, R—T afigiffius o BEiZ o
WO T AW, AFFE T, _X—T 2B IC RS
NMB DO¥BEA M FTT 5726, CRISPR-Cas9 3 AT L% VT
NMB Bz KRIE~TRAE/ER-L 7, NMB Bz RE~vT AL
B AR < 2% VT, @ E BB LS B B ARF O =31
N — R I B 5 — B O 21T o T TR
T5, (FIZEFEK 72L)

FHRNANEF NPGL/NPGM /I 7R R DE
AL E TR Bz AT

PEBF GESOEH !, AR AT %, HEE BT fEH R
fEm LT

VKRR R AEIEHIE, TR KFEE M
s

T T RBRT o DGR TSI MM NS R B %
a—R 35BS %% KL Neurosecretory protein GL
(NPGL) J X Neurosecretory protein GM (NPGM) &4 L=,
Fo B HIZIU T NPGL K& O NPGM IARER T 045 £
(ZJRTEL TODZ LRI AT B TIZLD . NPGL/NPGM 73
TR —RAF A AP B G T 5T EN RIS T
Do JATHFFETIL, Bin TR R FE B ER R G EBRITLY,
NPGL/NPGM AMER TTHEIEHCHE A CH517 D de novo
RERG G B DTUHEIC LD IR R IME R &2 H 228 4L
T, ZO X, ZIVETIL gain of function DFEHNTIZEDY
NPGL/NPGM DAEFMEM 2B 8L TET2As, £ DA FERER
TERBEFFIC L TUIREARPILENRZ N, Lo TRIFFETIL,
CRISPR/Cas9 A7 L% IV T NPGL K Y NPGM &5 1K
B 2& R ABBREMIT 21T % B L LT, S8
PRl 7 hRL— gl iz FIV T, Cas9 #2737 gRNA
EXINTEAL, 7/ LREZIT o To, TOMER | B
NPGL &2\ M3 NPGM 22 /3B 2 — R F2F N D 400 1
FERENKIB U~ ADEICH I LTz, BUE, ZhbDi&
BRI~ 2% AT, RERNT 2D TRY ., O R
b THRET D, FISHER 72L)
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Z1E-NAD'RERRICR DM AR EH D E (L

Ml ZRF0 !, Rezwana Ahamed“?, B#x 1R/ %, BIFT Hi4 2
B —z!

CRMAS BRI TR, AR, * 4 BB
KREFERTF: B ARt 5 5B

o REN S A I Tl AR AT AR N [ e e/ Y e 5
AW Rl viESnTns, 2RO T, Tk
bRV BATENE I DNER T 028 E DR RSILTND S,
SN ERE B KRR E O B ORI BURII R O EETH S,
ERL L TOMFEL, BHECTHDI0, Filebidby 7
IR FEBR T T DAL FIVTZAL AR B B3 o B d: A%
BALEHEL TG, S L OICHIHIRoEREZ Iz e 7
UVBE H R IR OIE R LA ZIR, BT o2k
ZHAELT= (Ahmed er al, Aging 2019), £/, AR AFHEM:
HER 2V AR E T B2 LI Lo THHE B RN (L 952
LERRTHIREZRGTOD, ZORERIT. MfE b2 B REE
FtEZ LS T TCVBIEERIBL TS, XD, FlzbId#
{EAIREN NAD EORD 2 A B2 b0 — R TH BT
LERALMNIC LT, BURIZENZ SIS, R~ THINEIC S
72V NAD " &N T2 eI T\, 22T, flokic
X0 NAD RHIERAZ i~ T A ES T, NAD' BAH NS
7oA BE BATENE IV ERE 3 22 LBl STz, Zbm
FERID, A SERL ~ L ETO R~ BEE TIEL T
ZAIZLD NAD &R D3 A R o AA B RS E 524
RSz, (FIESHER 72L)

1 BIZBITH2V /I VEQERRED XERHDIEX

IZHET 5

B I R B G, A S, R R, AR
', SREEE?

LRI R AR A I, * SRR A SEERETOR &

S Lo

o BOEBREITHRICDRI BIZZ NS AN
TIRIDD D, TE, ZORMIEFHBEREE OBI#AVRE TN
M, EDAHZARIDWTEIARBRR BB LN, Fox Tk
F ORI A N XL EEDAARRHCE R L,
AV €Y YT INN = €S X W N T (el 7 - AN I
THFIL 7=, HEME ICR =~ 2% 12/12 BRI OB H 7L T I
T.1 B 2 BORFEHIRIGEE T CHE Lz, IEBHiyic s
2O &R, B G255 BLLT, B TIFRICE
DR D I IBREFHEL 72, SIRICma L IH AR
WARZ U RV BEREERL A, §lR LS BITH)EITE
L7z~ AR BIR S L T & A BICE A E R
I~ R AT JERA O E &) E) o7, [Fkk
W7 i a IR 2 G TRETIE, & BICELEGLREC
TR RA E RIX R 272, WIS, NG~ B 525/
RHI=OICMFHE G T O—TETHD Clock \CERDA-T-
Clock mutant <77 A% RAN=34E  Clock mutant <77 A TILE]
RCOEIL RGBT IR OB RO AR E
RIEReNZ T, i EBEEES T O—FECh D Mydx
Myog BALTFOFBLEIT, §IEITESZ RV AERL TWD
TUATIHAEEHINCE — &R L, I BICEZ L B o R
WL QWD AT RO -T2, IR 7 EEEUC
LD RERAEHEAE RIS Z (b~ D EN R I NIz, (F
WEFAR 72L)



—fEOE4 [ - Fry L]

—#i% 12

—f& 13

HEEZSAIZIZHITS HCNAF v RILEFHKIRT B
HEMRMEBORER

s T L s AT
gﬁi 1
IBRR AR, PRORBE A A, SR R R AP

o R %, KRR TRRd °, B

RIMFECRZ TR ks KON A SRR (B B A A A L T
0| BB RETS T T IB MBS RE D FRIE I H BT D, FEIEAZIC
WL VBB R ARG . GABA VRSB o A TR
(Medium spiny neurons; MSN) iocl:U\ GABA {EBhH:/ NRIAE
PRDFAET 5, 31T, MSN (TR MRFEFE BRI X /LA F 1
’ﬁ@E?VXWGEN?W$ﬂO@ GRS AL
MOTHNTER,

T2 1L, WO BRIRX IV AT R EEET v 2L DT
AT 4 (HCNA) \ZHLRAEL D | 207 0T —Z I T2 Tet i
LFEAE B AT L% B A LT~ A (HCONA™ ) ZAERLL
720 EBIZGFPL R —Z <D REENT ¥ 58T, REKY
REBIZIRN 7 T VERD Tz, GFP FELMiaD 2<%, e
AT MSN THAZEMNS T2, MSN 1ZR — /330 AR
D1 HL<IE D2 2R EL THY, HONA™ /=7 20 H BRI
FBIZRBWTEILZE UL/ 3OMIBNAY HCN T 1 /L& 38 B
L7,

— BB HCN4 BB MSN T, D1, D2 A&z L= Hifa Py
cAMP ZEENH AP EHE R RIZ O T L0 RBI NS,
(FIESFE 72L)

AMPA ZARKIZEITS N BBt miRa 8
AN A LDEREEZHMEN

HE AEZ, BRI RS, M BEG & BB
R N e T D e SN e NGl
A

THVETH AL, MESHIARANRRTED PNGaseF ALPRIC
DHEGBREDN, 7 NZ I URICKT DI MBS R Ak
(BUEIERG R LT, BREEBRAN ) 267267
ZLEFR—NEARF I T UTECLVALNITL, &
HIZZ OE L, APA ZEROY T 2=y N THDH Glud
1D 401 FEBDOT AR5 F L (NA01) O BESEARERAT 73R
G552 2B OEMILTNS,
A [alF 4 12 GluA 1 D NA01 DFFESE AT 00 28 B (N401Q
GluAl) ZAWT, & BICEMIL ﬁ-é’iiii%ﬁﬁﬁﬂﬁ%tlﬂw
WCHET LTz, Z OfER, N401Q GluA LIZHAaED f5E <
kN EHFETDHEADRH Y, ATFNLBLr7aTHARNY >
(MCD) JLERIC X DHRE T 7 N OfEIX, & I UKt
THRENEELV AT 2—TFT 52 ERHENE RS, &5
W2, ARV RT A EEI A i A 729, Glual
J w7 T b~ ADWEE CAl ORI L o F AL
AR Z—|Z 10 N401Q GluA 1 Z3Rifil B S, TD T
A AREARZ RV CREIEIR (LTP) S5 ERATo/ L 2 A,
HRROFHED RENBD SN, ZOREEIS, Glual
D N401 DFEBHERTENL T LTP ORI SKETHL Z &N
Az, FIESHER 72L)
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N BUEESHIEERZ N LT- AMPA SRAKRDF v I
e il fE

BRJNEA Y, FEREEZ Y, s K °, AR 0, IR,

& &, e SE

EREIE LA AT, Y MM KT AR R
s SR IR SRR A R Y B R Tk

AR AR BT

AMPA BT NA RS RR(AMPA 5% BIR)OIER Y7 2=y
FD—2>T&H2 GluAL I, HFARARERIZ ISV TR oD Bl
BT T ARER IO T 7 A0 O HIEN < B 59
%, GIuAL DFIISLR AL ATITE6ED N R GE AT E
(63N, 249N, 257N, 363N, 401N, 406N) MBEALEANAFAETD
N, ZOER T — o RFEENCOWTIRFEA RSN T
VR, FERFBIL, GluAl @ N BUEESHIEARICE H L, AMPA
ZRIROBEREL DO BUR IO WTIT 21T CT& T2, TORER.
JMPN GIUAL 123U T 401N BESH R TS BEAZAFAEL L 401N
PEEH R T GluAl TIERLEND AMPA SZR(RIE, 723
Fefl Atk ., LRGN hF A BB E TN bl
F7-. 20 401N HEGHR T GluAl Db >F v pVRPEIE,
T TVAVR GML EDOFEGEILIARET 7 D JTEICE
DIEETAZEMBALNET o T2, 51T chemical LTP #5E % D
FREHIREIZ 3N T L 40 INBEBH R R GluAL I TAEE T 7 MG
D F T ARG IR EINDZ L RE T D A1 TRY,
401N BESHR T GluAL 2337 ZATEMEE I L QB a]
REPEDE 2 DD, (FISHEK 72L)

Characterization of curcumin and isoniazid surface
modified gold and silver nanoparticles with
biomedical relevance

Akhela Umapathi!, Radha Madhyastha2, Mandeep
Singh3, Vipul Bansal3, Navya PN4, Devendra Jain?,
Harishkumar Madhyastha2, Yuichi Nakajima2, Masugi
Maruyama?, Hemant Kumar Daima!

1 Amity Institute of Biotechnology, Amity University Rajasthan,
Jaipur, Rajasthan, India

2 Department of Applied Physiology, Faculty of Medicine,
University of Miyazaki, Miyazaki, Japan

3 NanoBiotechnology Research Laboratory, School of Science,
RMIT University, Melbourne, Australia

4 Department of Biotechnology, Bannari Amman Institute of
Technology, Sathyamangalam, Erode, India

5 Department of Molecular Biology and Biotechnology,
Rajasthan College of Agriculture, Maharana Pratap University
of Agriculture and Technology, Udaipur, India

Physicochemical properties of nanoparticles (NPs) play
a paramount role in influencing their biological
performance. Among them, surface properties and
presence of dynamic moieties actively participate in
influencing the nano-bio interfacial interactions. In
recent past, we have developed strategies to synthesize
metal NPs with controlled composition employing
isoniazid (INH) and developed specific antimicrobial
corona on PNs. However, the NPs were found to have
adverse effects, and therefore in the present work, we
have interfaced a layer of curcumin (Cur) on metal NPs.
Curcumin is selected to reduce metal ions to form NPs
(AgNPsCwr and AuNPsCw), followed by their surface
modification with INH moieties to prepare AgNPsCu@INH
and AuNPsCw@NH regpectively. Curcumin is employed
due to its known antioxidant, anticancer, anti-
inflammatory and anti-viral properties, and it may
counter the toxic effects of INH. Optical, morphological,
surface charge, hydrodynamic radii and other surface
properties of the NPs were assessed using a range of
sophisticated instruments. All the NPs were found to be
spherical or pseudo-spherical in shape, nonorange size,
bearing negative surface change, and revealed presence
of oxidised-Cur, and INH on their respective surfaces.
The biological behaviour of the AgNPsCw, AuNPsCur,
AgNPsCw@INH gnd AuNPsCw@INH were assessed on lung
carcinoma LK-2 cells, and lung fibroblast TIF-119 cells.
The activities were found to be dose dependent. Further
investigations are ongoing to confirm the mechanism of
action and the role of surface modification. (COI : no)
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Potential of intracellular protein and its hydrolysates
from epiphytic bacteria associated with brown algae,
Sargassum sp. as anticancer agents

Nur Asmi!, Ahyar Ahmad!, Hasnah Natsir!, Mubh.
Harishkumar Madhyastha?, Radha
Madhyastha2, Yuichi Nakajima2, Masugi Maruyama2

Nasrum Massi?,

1Department of Chemistry, Faculty of Mathematics and Natural
Science, Hasanuddin University, Makassar 90245, Indonesia

2Department of Applied Physiology,
University of Miyazaki, Miyazaki 889-1692, Japan

Faculty of Medicine,

The objective of this study is the exploration of bioactive
proteins and protein hydrolysates from epiphytic bacteria
associated with marine algae. Intracellular protein was
isolated from the bacterium Enterobacter hormaechi SG-
Al associated with brown algae, Sargassum sp. The
protein was isolated using a fractionation method with
ammonium sulphate at saturation levels 0-20% (F1), 20-
40% (F2), 40-60% (F3) and 60-80% (F4). The fractions were
pre-purified through dialysis with buffer Tris HCIL. Protein
hydrolysates were obtained through hydrolysis using the
pepsin enzyme (pH 2.0, 37°C) at an enzyme-substrate ratio
of 1: 3 and different hydrolysis time periods (30, 60, 90,
120, 150 and 180 min). Degree of hydrolysis (DH) was
determined by using the TCA method. Toxicity assay was
carried out by Brine Shrimp Lethality Test (BSLT) method
using the shrimp larvae of Artemia salina Leach. Results
of the study showed that the optimum time to hydrolyze
proteins was 90 minutes, and the DH for each fraction
was crude extract:46.4%, F1:39.2%, F2 :41.9%, F3:45.6%
and F4: 40.7%. BSLT test revealed that the protein and
hydrolysate fractions were very toxic. The highest activity
of the protein and hydrolysate fraction was demonstrated
by the F4 fraction with an ICso value of 0.337 pg/mL and
0.174 pg/mL, respectively. The toxicity activity increased
after the hydrolysis of protein by pepsin enzyme. These
findings suggested that the intracellular protein fraction
and protein hydrolysate of the Enterobacter hormaechi
SG-A1l from epiphytic bacteria associated with brown
algae, Sargassum sp has a high probability of being used

as anticancer agent. (COI: no)

Scallop-derived plasmalogens attenuate the
activation of PKCO associated with the brain
inflammation.

Md Shamim Hossain?!, Sanyu Sejimo?, Koichi Akashi?
Department of Neuroinflammation and Brain Fatigue Science,
Graduate School of Medical Sciences, Kyushu University.
2Department of Medicine and Biosystemic Science Kyushu
University Faculty of Medicine, Graduate School of Medical

Sciences, Kyushu University.

Activation of protein kinase C delta (PKC6) has been
linked to the neuroinflammation but the relationship
with the various neurodegenerative diseases including
the Alzheimer's disease (AD) was mostly elusive. In the
AD brains, the special phospholipids, ethanolamine
plasmalogens (Pls), were found to be reduced and our
previous study showed that these lipids possess
neuroprotective and anti-inflammatory functions. In the
present study, we could find that these lipids can
significantly attenuate the microglial expression of
PKC? in the neuroinflammation model and in the AD
model mice brains. We also show an increase of PKCS in
the human postmortem AD brains. In addition, we also
report that scallop derived Pls (sPls) inhibited the
p38MAPK and JNK protein expression which are
involved in the expressional regulation of PKCS in the
microglial cells. In addition, the lentiviral shRNA-
mediated knockdown of PKC§ attenuated the LPS-
induced p65 (NF-kB) activation and inflammatory
cytokine expression, suggesting that the PKCS can
induce the inflammatory response which can be
inhibited by the sPls. Taken together, our recent findings
suggest that the sPls can attenuate the increased
expression of PKCS associated with the neuro-

inflammation in the murine brain. (COIL no)
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A A O a7, R SR Y, PEEEIRT T, B A
B2, a2, fEm s ®, fEmAL T
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Vaccinia—related kinase family (ZJ@& 9 AtV /AL A= %5
—¥ D 1 fETHD Vaccinia related kinase 2 (VRK2) (&, iz
DAETFRIREE (KT DA RSB BV CEHEREH Z
FOR 1 Thod, I, EMIHITDH VRK2 B FERIT, #
B RIPEDIRK DO —2>THHIENHEINT, FATHIET
I%. Genome-wide association study (GWAS) f#EATIZ 10 EEE#
PRBARS L, WA AV in vitro TORFHIEY VRK2
DOIEBEFEATHED BV TCNBM, RIZ in vivo TORRHTIXITE
A EFTOIVTEDL T, VRK2 WERNTE DI @& a#-
TWHONEH LN IZER TV RN, 22 TH 2L,
CRISPR/Cas9 ¥ AT L% AT VRK2 s - KIETT77+¢
vz (VRK2 KO) ZAERL - AT L7, F97°, VRK2 KO 2B TNT
b= BT T gya (W) ZAVT RRBIORE
1 E DRERARREA RIS AFRAT LT, £, VRK2 DEAR
2RISR ORIR E2201F5720 | IMOTEREFHIZE I
DWT HE ez FVWTIEITL 72, SHICATEY AT &L

THEE RAIEIZBE G-I DB B | A, R ATENCREAL

ZFFLZF ¥ Mirror test, Social interaction test, Novel tank diving
test ZFHWTHTL 7= THET 5, FIFRMR 72L)

VRK1 BIFREEIT STy aDERLGLUICE
R REARAT

BB MR B R, BRI,
BRMIEORRS *, At ?, TEm s 2, TEmAL !
PRORFEEE AR, © RO RFEST i Ey
Sl

YU /AL F=FF—F O 1 FETHDVaccinia—related
kinase 1 (VRK1) &, EME/NMIRTERIED R K # s FCTh
D NEDARTERR D 2725 RN F b5 Sk 2928
P ENTND, I T, ABFJETIZIVRKL OABIHERE RS
ONTHE NIRRT BIE ~ DB BAZ W T BT T 7 1y =%
WTHRRL 72,

F9°, k%L CRISPR/Cas9 AT L% HWT VRKL #fm
FRELTT7 1y a2 (VRKL KO) ZERILT-, &I,
VRK1 KO tavbp— €757 4y (WD) 20T
£ KEH R E DRRARIEDIFAT 725 DN — 1B O TEN AT 2 i
1TL7, ZOFEHR, VRKL KO BETIE WT BEEHE KR (K
HEBIETLTRY, (EBIENSRO DI, £z, ITEE
Mré L TR %E Vv T, Novel tank diving test. Social
interaction test. Mirror test #fiifTL 7=, Novel tank diving
test CIEANZARITENII L, Social interaction test "CILHT
HLB T T7 402 21Tt T BN RN I EDFRD Oz, L
L. Mirror test Tl VKRL BERHLONT WT BEORICHE
RRFETFRO DIV 5T, EBIT VRKL KO Z25NZ, WT @
MO REF R4 HE Geaz W TIT 72D T, T
WET %, FIARHEN 72L)
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IRILF—RKHFEHEIZET5 GRP DEEIDRE
Hr

B OCEE HeEE wCr ! R GRS, fEm ALT
VRO KPS AR B

VLA = 2 BN G IR AR A R R (S B E A 24T

W, TRAF—REHEHZ TTESE L2 LN MESNTVDH,

A= 2 RO L - TEEA LRI DWW TR B 705008
2\, Bz i~ AR TSR L 0~ — 2 2 SRR
BRERISIL RS —V 2 IBIARR A~ b . cAMP IZLDTE
MALZEAT o722 A BVEA DI T 5 Uncoupling protein—
1 (UCP-1) @& s B DO M E L H 12, Gastrin—releasing
peptide (GRP) D& In FR BN EMT 225 LT, A8
TEHERTFRTHS GRP TR EMREIDHHINDZETH
D G ARz L TAN AR5 80, A
BRIV H UR LD 53228 3Mmbn TS
D, _R—=T 2 RO/ b IEE SRR 351D GRP 0%
E IR THD, 2T CRISPR-Cas9 T AT L% T GRP
BA A ~TA(GRP KO) ZERIL | fif#r L7z, GRP KO 72
bNcEDa IE— LT A (WT) % VT, B &K O
REM BABINS T BRORELRL, B R, =¥ —R
BOCTEB) B OFNTZIT 072, SOITHEEICHEATTRERE JE1 T
L., =X — R EiEHE 2381 5 GRP O ENZ OV TR
LD THET D, FIREHK 720)

DR IERRIZE T DA NMU/NMS & R T L D&
E|DAZEA

FHOBE, HeEE BT, FEEP GESEEA, fEW AL
PPN L0 i i i S

Neuromedin U (NMU) 35O Neuromedin S (NMS) I L&A
— BT 4T VR LORIE I E 2 Fe L BRER 2 3 1%
RIFRTHD, A NMU/NMS AT L08R REIC
B 5L TWDZENRESIL, Fex DTHERICTI AN R T
HWIARZ B L QDI DRI T, =2 CARMIETIX
B LB ARSI D NMU/NMS DR EIZ a4 5720
NMU/NMS i {7 KAB(AKO) v T AZBISLL | 5 Bh[alkhEa
BB L OWN S 7 F VR BN TR A To 72, S B ARERRER T,
KR IZBIT AR L ayZ(EFS)1 HZIZH W T, dKO Rfid=y
=L (WT) BRI~ F LRI LB ORISR T,
F7=, EFST B O BE AR L72E 2 A WT BETIE24m
SO ENEDLIZN, dKO BHZBWTTERD B
7=, EBIZ, EFS28 HZIZHEWTEH dKO BETIZAWGETIED
HEFRDOLNT | AN ADIEE L2 5 MFLVTF AT 7
MRS WT BRI EEABEMLCWBZE B L7, E5H12, EFS
1B DM c-Fos GMEMIlaEFHRIL 7225, dKO #HI
WT BEICH R B IA LA BB\ T B e c-Fos MLk
DOHEMMRBHHIZ, LA EOFERD O NMU 27 L3
M IEOTE I E BT S L CWD I LIRS, BIES
DFERY T AH= A LNEBTELTD, RIS 72L)



#5804

A Hf 05

RN ETF NPGM ) L IRHEEBITD1=6H DS
DARDIZYOE TS T4 ADFEL

BUR frith, BERF GESH, HEE WP, fEM ALT

KEYRAFIERED R R

Neurosecretory protein GM (NPGM) 1L, ¥T4F, BEEOMRIK T
55 REN B 2L — R Z iR &1 DM R 7
THDHN, WEEZEOFEMATREII R TH S, AT
T, WA BB T HEET VOERS in vivo TD
WHHENR G THDEET T vy 2% FVTNPGM A= B
REMEAT D= DT VBN EFRL T, BARINIZIZ. NPGM
e — X — NRICHOLE 1 E (EGFP) B8 T2 35
Tg ¥7 57 193 2 (NPGM:EGFP) DERLE Y757 3 =ik
(2B ARG EN I EIEOMS A ToT2, 5, Tg €7 T74
o3 fERLZEAL T, NPGM 7 28 —&— FiiIZ EGFP {5 T
EAALSAATE Tol2 NoFv AR L _ya—%E8lLT-, %
Tol2 h7 ARV RIS EESE O mRNA SIS REINTIEAL ,
Tg BT T7 4= b fiSn Uiz, IRIC, MRS EEICBIL
T MREREN T e —2— T THIAN Ca¥ k¥ —
(GCaMP6D) ZRELTD Tg ¥7I7 1w 2% =, SRR
B (HCDIZE BT GCaMP6E oD 98 B A 5 5 B
BEEARNTHEITLZ, 208, BT 77003 2 iR 8
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