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C-Phycocyanin shifts macrophage polarization towards pro-inflammatory phenotype

Queen Intan Nurrahmah, Radha Madhyastha, Harishkumar Madhyastha, Yuichi Nakajima, Masugi

Maruyama

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

C-Phycocyanin (C-PC), a fluorescent protein purified from the blue green algae, Spirulina fusiformis, has
promising medicinal value, due to its antioxidant, anti-inflammatory, neuroprotective, and hepatoprotective
properties. We studied the effect of C-PC on M1/M2 polarization of macrophages, using cultured RAW 264.7
macrophage cells. C-PC increased ROS generation, and the expressions of M1 markers (iNOS, IL1B, IL6 and
TNFa), in a dose-dependent manner. M2 markers (IL-10, IL-4, Arginase 1) were either unaffected or showed
reduced expression. Nitrous oxide production was also increased in a dose-dependent manner. JNK and NFkappaB
pathways were partially involved in C-PC’s effect on the macrophages. Our study shows that C-PC shifts the
polarization of macrophages towards a pro-inflammatory phenotype. (Fll#§fH 72 L)
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Plasmalogens attenuate lipopolysaccharide-induced inflammatory signaling in microglia.

Fatma Ali, Md. Shamim Hossain and Toshihiko Katafuchi
Department of Integrative Physiology, Graduate School of Medical Sciences, Kyushu University

Lipopolysaccharide (LPS)-induced neuroinflammation is mediated by caspase-8 and -3 activation resulting in
nuclear localization of NF-xB. Recently it has been shown that the internalization of LPS receptor, TLR4, also
induces signaling such as activation of interferon regulatory factor 3. Plasmalogens (PIs) are ether-type
glycerophospholipids and synthesized by a peroxisomal enzyme, glyceronephosphate O-acyltransferase
(GNPAT). Here we show that PIs inhibit LPS-induced activation of caspase 8/3 and TLR4 internalization into
the endosomes. Furthermore, the GNPAT knockdown in microglial cells showed increases in TLR4 mRNA
expression, the caspase-8 and -3 activations and nuclear localization of NF-kB, suggesting anti-inflammatory
actions of Pls. (FIJZ8MHEC 72 L)

21



(—f% 13)
B AR ORZIE T K L)) R R O3 T,

B
E:

HIAT. JEEF
KRFPIE AR AR B R AT & B AR AE D Y

%L_I

ST
i

B7 FLF U U2 RIE, — BN EIRRIENCAFAET Do Ly LW i =7 A VIR Tl
AL, & <ITEIRERZIC B1 7 R LT U U SRR ER L TV 534 Sl FiEa T3
U7, = AVEERE, Iy R A h—J RIFEVZ R T 2NN TEBY, 737
DMZREJEN & Tk ATV 5 ATREME A AR L PRI HREE L7z, (FIZEFER 72 L)

(—% 14)
tRNA &£ 5512 K 2 MR IR PEAR R E o 43 7148 2 B 5~ D A%

R 2, BERR 1, A2, W
REAK: RAFBEEMFIEORIN - AT, AR

TR 1Tk A E OB VRIS A IHE TH W 2205, Z DO TSR RSN Z VN, Fox 1ZLLAT,
2HIBEIRIFD Y 7 AR 1 CTd%H CDKALL D5y THEREZ BT 520 L7z, CDKALL XU ¥ tRNA @ 37 fif
DT T )T AT IUALERTHZ LT, U YU ERREORBIER 251 LT\ 5, CDKALL O—if
HEEZRERZFFO P CTIEL Y VU RNABBHIME T 522 & T A R D) ¥ FIERFEDEE

A, 2 BUBERIFOFRAE ) A7 3L 72D, — 0, U VUL iR BRI O T at v v TELICAL
B L TCW5, Cdkall #EEERIBITMBEERNFO V) PUFRICEF 2L L, ZOfRE. 7oty 7
B ORI DRI NI R T 5 2 & MR RFEEFIEDJRIA & 722 5 O TIE AR ARG & S
T, Cdkall R~ T 2% HWW TR ORRGEEZ AT > 72, (FIZEFHR 72 L)

22



(—% 15)
A vt V¥ —RNAMRNA)ZIFELET D F 4 A FAVIER DEEZR

DAY K - N R 5 - SN S i
REAKE KPR A gEas - 28700

T haryRY7 (mb) ICRIET S8 RNA (IRNA) Effii%3 CdkSrapl 1L, mt-DNA 23— K354
tRNA (Mt-tRNA™, mt-tRNA™", mt-tRNA™® 35 L O mtARNAS YNy D 7 o F o RUSRE 3T i 77 ) v
EFAAFMALMSDTH & T, RMRI bar U T Z AV HRICEETH S, — 5, FAAF
NMERIIZI F 2 RU T O RNA OH7e 5T BEHKO RNA IS AEIET D ATREME DS U OAF I8 TR &
NTWD, ZORBAERRGES 72010, @R EE &S HTE L VT tRNA 3B X mRNA ICFET 2 F 4
AFIUEME R L& 25, me EHAETIEARL, 2 har FUTHEKD mRNA IZFETHZ L %
MR HRERPE LN THRET 5, RIS 72 L)

HB2HHE FRi28410H 8 H (1)
—fgOE 4 THRE2]
ER WT BEREXS)

(—f% 16)
7 v NERBEREICR T A A XV MU OERIERBET OMAE L A% R

T BF. BRHEE, £ M. FRE g, SRR, BEMEIR, fEAN
BURTPE A R PR RE R A R A B 00 B

ﬁJ—

FX T bV UIF RIS A TR ICE < . TOMESAEBRIEIIAATH D, Fald, LT, >
v FOFBBHRE =2 — 0 BT, XY b U RBENE Y T 7 AREIC AT, O
BLOBERBEEMGINE ST AMBEOREEZ S SR T2 RH L, AR A% horny, puu
RYERED T v S OBERE = 2 — 1 2B 5 BREMEOBEE M L OIEMED &) 7 A BRI KIETTE
Bz, TOME, XL P DU F TR LV OSRIE T IS A% E R T~ T 2 LN
RSz, (FIARMEE 72 L)

23



(i 17)
7y MEMHBIRRE =2 — o o O BREREME Y 7 A BRI KIET A LR B OIEH

£ b, EEMEESE, TR Mg, SARHME. BEMEIR, RRAR—
PR PR S R R PR RE 7 R A R A B 00 B

BIRTFEOA L% o AEEME = = — 0 AIFHEA IR L CERICE 2 L8mbnTngd, Z0E
R A7V B BTy NERIBERE = 2 — 1 O BRSNS 7 2RI RIET
TER ATz, ZO/RR, =2 —n COREIZIHB N T, Na'F v XU EET b B hd o oK
P OB EERAFIIT . B M EPSC DI DHINN (ECse: 0.051 pM) L[] & T D% (0.020
uM) ET D Z ERALNI -T2, b0 F VX r B ERIRERICHES T2 2 LR E N5,
(FIZEFEEC 72 1L)

(—f 18)
P19 ORI TE AR B AR OB TEBN EBAT 2 I 5

e, EEHESE, SORET. SRR BAMEIR, £ M. REAR—
R SR A A R R R L R AR R 0 B

B [H
il

ik

BURIEOVEH O—EBIL. FhRGHEIC 31T DIFEIEM OMEEIEIC X 5, Fxld, 4% T Bix R80wmal
BhSEAEEAL B APIR OEATE BN BN (CAP) ZHII T2 Z L 2HHnIC Lic, A, SUEMBIEETH 25T
93D SNRI Fanm¥tF o, SSRI 7uxtvFo, “BRAEK (FI NI FFV L EFUTITI0) N
CAP ICRIFTIEMZT Tz, ZORER., Zhod, thoEFEMBETHLFUT VA (FE RN F
RMNANTRBE ) | RFTRRERIES LN o (EBIEET 7 2 A5 b I 2 UZPEECT 5 %03 C CAP Z #1iil- %
ZEPH LMo, (FIRSM 72 L)

24



(—i% 19)
Two N-glycosylation sites regulate cell surface expression of AMPA-type glutamate receptor in

neurons

Munal Babu Kandel, Ryosuke Midorikawa, Kogo Takamiya

Department of Neuroscience, Faculty of Medicine, University of Miyazaki

Six N-glycosylation sites are presumed to exist in extracellular domain of GIuAl, which is a member of
AMPA-type glutamate receptor (AMPA-R) subunits. We found that the intracellular trafficking and cell
surface expression were strongly suppressed in the GIuAL1 mutants lacking N-glycan at N63/N363 in HEK
293T cells. Overexpression of Flag tagged 63S/363S GIuAl in cortical neuronal culture of GIuUA1 knockout
mouse rescued cell surface expression of 363S GluAl, but not 63S GIuAl. Immunofluorescence analysis
showed that the mutants are not localized in ER and Golgi apparatus. Multimer analysis using BN-PAGE
displayed the impaired tetramer formation in the glycosylation mutants. These data suggested that site-specific
N-glycans on GIuA1l regulate intracellular trafficking and cell surface expression of AMPA-R. (R4 AE
72 L)

(—f% 20)
N—4 (B) RENC LI S D TAPARRTEK

HEHEZ L ERFNAA!L
LU T2 R A TR TR R A i R T

AREETRONDS B HITRESEICEEL TWD, —J7, MR IR, AR oo B 5 [ 1 B 5
KIZE->TRZDTAD h{ﬁ%éﬁ%‘iéhéo 7 \Hmiﬂ%?ﬁ%bf:@c%x TARZTEFNAY
SZRWEEIEDO I NN a— L aix 5325 2 & TR AE  GABAL X AR EAICMIS O KHRE 4 &
FEEDHZLETTADIMERKEZFEL, TNOOMAERZR~, TOME, #EET B ik
ZoTWIUE, TANARERKEFET L2HEDIRETH TANAEPBEL 2T, E->T. B
BT CTADAAEFRKEMHIT 2 R S5, FIREMEK 72 L)

25



FiRFEEEYaY 10:00- 10:45

ERE ER BA@EEREXE)
(FH 01)
RNA &£ OB I BE - 2428

B R, B OSEE. BRR B B
REAKS: KEBAABVEIIIEN - ) A8y 0

RNA VA F /AL T & FAble Efkx RIEOERGARE M Z 5 1T 5 Z LML TN D, 2 b DL FHERAS
I%. RNA DZEMERLEIER O 72 & RNA ORSRERIIENICEZE TH D, L, —HEMSIVZRNA X7 LA
%%#&@;9&%%%‘ofﬁﬁéhéﬂiK%f&é EffiX 7 AT KON & R 5 72

. ARWFEIT R m AT e IS K DR TR 2L LT, RIS, [RFEE AWV Gl ik o152
%&Uﬂww_ﬁﬁféxavﬁ%%g%m@@ﬂﬁé_&f\@%x&vﬁ%Pwﬁ%ﬁ%%@%
L7z, (FIZEFAR 72 L)

(8 02)
B MCBU B EIEA D 7% A L R - IFELE RO RO i

CHERE L ' M- R RS ONERER . BB SOREET L s
FhLFs ?

PPAUMIR S BERERRALTAED (ERESRR AR, P BTN R R E ERER R R

BHTF A2, b - RS EAMEER2 2 & S, IfFER SN TWS, £2C, B M TE
T T X AZMHE - MIENRE O LRIEINR NI SN D ODEF -, BEAN 8B~ T RIS R
TX540mg GA. 44) L, B0WEBRABGEIT X 0mg EH. 44) D 2BHIST. 4
AL TH BV, FIH, 2@8MHE., 4B BICRLATT > 72, Ml - MEREICAEER ERITREO LN
f\4yxuym%ﬁﬁﬁiﬁi&ﬁotoLWL\%%Ki%o%ﬂ&é&t)i?—ya/%%é
A% I VMR AR T 5, FREFEK 72 L)

26



(%6 03)
Ak MR TR 1269~ 5 Odorant-X &FXh FE M 880m DO 5

HEAEE T EAREERG L2, LA EATR 2, ORI 1 R
VLB R BEIE R AR IER - A TR, P VDR R RE R AT - (R
=

TN FA AW Odorant-X FXURITMIL, (b, BVEER (2 xf L CERIER 2 F52, ARBFJETIE,
Odorant-X 755k F& M B 2SRRI/ L2t L C b 8RR 2 FF DD BRGIE L 72, C57BLI6 ~ 7 A TITEXR
IS 10~15 0 FREEFHgE S D 72D, R[] CTHEARIE T BB 2 I E C & % Calibrated Forceps % Fu»
7o UE 5 & ffENE L 7=, IRIC Odorant-X F&ZMIMIC £ 2EFEINEBMEDOZ b 2 Gt L= & 2 A, FRAIHIC
L0 ERBMEAAEIC LS Le, (PRI 72 L)

—BOES5 [FrRIL]
B &8 BFEEREXF)
(—f% 21)
TASK1 7 ¥ R /VITRIBRIE MW TT ¥ R—v 2 &2+ 5

HEEE, MR, R
PESEER R FEE 2 R

RIESEE MR NT T ¥ F—=3 A%, TASK BRF ¥ XV Z2 Ml L ThH T a— A7 I U 3iba i+ 5,
2PK Fv F L7 7 2 U —IZ/ T % TASK F v 1477 7 2 U —IiZix, TASKL, TASK3, % LT TASK5
DT AV T H—IEBFIET D, EBEOF v Z I INOT AV 7+ —LD~T a2 3R E _BETH
%o £ T, TV R—Y AFERMESUWNCEI G35 TASK F v RV D5 1-Fk % TASK % R D J v 7
TU b=y A TR Lz, (RIS 7e L)

27



(—f% 22)
TRPAL1 / v 7 70 b~ 7 AT HHLERIE - ML T

p=0 i N LY SL G i B ) N e
R EE A

T2 13, TS RS AIIRIC R BLT™ % TRPAL F % RS, AT A RRE LT == R EDH
FRME(LIE CIEME L S 4L, THILE ORME b~ — 7 —OFBLZIHI T2 2 L A R L, ZO1EA% invivo
THERT H 72912, CRISPR/Cas % VT TRPAL / v 7 70 b~ AZA{ERL L TNBS {EGH G128 - T
HlL S D KIBRIE « B L~DORE L | IER~ U R LR L7z, TRPAL / v 7 7 7 M X B HELE
RAE « BRHEALOTUHE, TRPAL Z3EMEALT 2 KPS L 2P ELIER 22 2 L3 c& 7z, (Flik
R 72 L)

(—f% 23)
K562 M OARFER LIz B 1T D TRPMT7 24 L= A 4 v i A O#E|

et L2 R IR fE 2, EFEE]
R R AR A AR 2 AR R R

gk K562 el 3FE 4 DL FRITHIC X - THRIFECRAIEC EAZECRMIIC b T 5 2 LA E 51T
W5, L LZDBEFIZOW TR R SRS, ABFFETlE, K562 MBI ERANICEIH L TV 5
TRPM7 F¥ X/VICHEH L, & L TEZ D51 A i K562 D3 ki i Bz & &N o0
TR LT, TOME, ZOF ¥ FNLOFEEEA~TE 70 BB E ORICITHENH D Z EBHLE
rolo, (FIREHER 721)

28



(—f 24)
A A R L A2 X B Cav3. 1-T Y Ca®" F v /L OB K AL HIE

21 A28, /N

ROy REFEFER I R B R

A F 2 F ¥ R VE /M ER) I THRHOEM A T CT7 4+ — T 1 v 7 (folding) & N7 7 4 v ¥
v 7 (trafficking) OfIfH 2 # TIPS Sdv, A A ki e LTl 5, Ml 7=y
ME&E & FF72 72\ Cavd. 2-T il Ca®' F v 1 /LD HEK293 BFER IR Z VLT U/MARA F L AR ED X H 7a
REMRGE LB CTA A v F v FVEREHIET 202\ 6T K a AT, FIREMHK 72 L)

(—% 25)
Tricyclodecan-9-yl-xanthogenate as a potent and specific inhibitor of KCNQ1/KCNE1

Meikui Wutl 2, Huan Luo?! 2, Jian-Jun Xu3, Toru Takumi4, Masaki Kameyama3, Wen-Jie Song?! 2
'Department of Sensory and Cognitive Physiology, Graduate School of Medical Sciences, Kumamoto
University, Kumamoto, Japan. “Program for Leading Graduate Schools HIGO Program, Kumamoto
University, Kumamoto, Japan.’Department of Physiology, Graduate School of Medical and Dental Sciences,
Kagoshima University, Kagoshima, Japan, “RIKEN Brain Science Institute, Wako, Japan

Tricyclodecan-9-yl-xanthogenate (D609) is known for its antiviral and antitumor properties, and
its actions have been attributed to inhibiting phosphatidylcholine-specific phospholipase C and
sphingomyelin synthase (SMS) (Adibhatla et al., 2012). Previously we found that chronic application
of D609 to HEK293T cells that express the K* channel KCNQ1/KCNE1, resulted in drastic reduction
of current density and alteration of channel kinetics and voltage-dependence (Wu et al., 2016). The
alteration in channel voltage dependence by D609, however, was not observed after overexpression
or knockdown of SMS1. These observations suggest that D609 may act directly on the channel, in
addition to suppressing the enzymes. Here we tested this possibility in HEK293T cells. We found
that D609 rapidly and reversibly inhibited KCNQ1/KCNE1 current in a concentration-dependent
manner with a high affinity. The IC50 was much lower than that for its inhibition of SMS. To test
collectively the effect of D609 on other depolarization-activated K+ channels, we applied the drug on
isolated striatal cholinergic interneurons, which are known to express both sustained and transient
K+ currents (genes of Kvl, Kv2, and Kv4 subfamilies; Song et al., 1998; Baranauskas et al., 1999),
and found that D609 had little effect on those currents. The action of D609 on KCNQ1/KCNE1 was
also found to be use-dependent, similar to the widely used KCNQ1/KCNE1 blocker 293B; unlike
293B, however, D609 did not suppress KCNQ1 expressed alone. These results suggest that D609 is a
potent and specific inhibitor of KCNQ1/KCNE1. (We have no conflict of interest.)
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