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2-1 SARS-CoV-2 Hik# /X7 & ORF6 IX RAEl & NUP98 DJF
A& Z L, mRNA OB RETS

JNEE 5L%%. Dini Kurnia Ikliptikawati, /N FE#ZF, Kee Siang Lim, J¥&
JA. Richard Wong (&R K 4 FHllaAEYFHFFEE)

2019 4F 11 A BARE, #ERIICKHAT LT\ % SARS-CoV-2 (%44 : COVID19) iX—
AP RNA TA VA THD, ¥/ 5 RNA IZTFT AT, 14 DA—F LV —F 1~
77 L—AORDBEENTNS, ZDH%H ORF6 ¥ V87 Bk, MBEAEEHRER
M9 % RAEL, NUP98 # v N7 B LMEMEMATHZ EAMESIN TS, Lnli
Mo, ZOMEFEANEEMBRIZED LD REEBE 5 X TV ADNZONTIEH LA
1272 5> TWRh o7, RAEL, NUP98 X mRNA DA% ZH > TWED, bh
DIEEEMIED mRNA BAMEXEIEICHE H L, ORF6 A RIETHBIC O\
T,

HEK293T HHfIZ ORF6 %R & ¥ 5 L RAE1,NUP98 DRBIENELIEN O kb,
& BT, ORF6 DFEBUT & Y BN IZ mRNA FiBRIAAE S & 727 B hnRNPA1 2SERT
5L ERM LU, RAEl BBEZETSE5 L, ORF6 BB & [FEKIC hnRNPAL D
BNERNEXEZ &hi/-®H, ORF6 % RAEl LfEATHILICLY, RAEI O
mRNA BAMREHEEZHE L TS Z RSNk,

ZhBHDFESE LY SARS-CoV-2 D ORF6 ASKEEEFLES KD RAEL, NUP98 & &4
L. 6F mRNA BEHELZEET S LICL Y BEEORRZMEI L, SARS-CoV-2
HEDY ) AOBREFEESETNEZ EBHERIS iz,

2-2 SARS-CoV-2 F 3K NSPO & 3% 7 L1 NUP62 O MR P IE T UMBeAE 2 L2
3 Z & TR EHIR OGRS 211 5
1 &RKT FEMARPER 2 @RKT -/ EGRENET 3 @RKT ¥
AIRBTIERERE 4 @RRY B AERHET I
O%ill kL BB BB 23, /MK BEALF °, Keesiang Lim®, Dominic C Voon®%, Richard
W Wong®®

30 R D & V87 B B iR D BRI AL A 4 (NPC) 1, BEIBIT 38 V) 2 3@ IRM 4y Tk &
MLT, BCHBY ) AMERERET 5, ¥/ LFROFHIZ, BE- 2L - VAL
ARG 7 ERf 2 RSSO & A2 BT NPC IIAMBR TRV THLE A 5E
ZH 5, SARS-CoV-2 IZ & B BYEIT AT THRUF I v 7 &3 &I LTWBR, ¥
ANV ARG D 8 MR OGEISE T HEMIIR+2TH D, LY bit,
SARS-CoV-2 FA3K % /<7 L NSP9 X NUP62 %D NPC #§fik % v /3 /7 BHIEH L +HZ &
BEE SN TVER, Zh b2 NPC OBECHEREIC RIFTRHEIIRATH 5, T2 T,
ABZRO BEIZ, NSPO & NUP62 DAREAEAIC L B4EM PP BLMATHZ L TH
%, NSP9 DHMIfIPNEIEIS L UBERERRAT 23" 572012, NRIZ GFP & VXV B E @A L
T2 NSP9 4 L R EREA Y & — 2 LT, SOGILHE SEAMSIIC X B NSP9 Ofifapy
BHEARATIC L 0 . KB4y > NSP9 (i EMifia o Ml i B BESE AR & FERR L TV 7z, NSP
DREHEBRE L FMCTARD DI, VTR T~ —I—% AT aoe g g
Hrad 2L, NSPY (/MR E LRTET D Z L albhr oz, RIZ, NSP9 ZFBLT 2
M 334F B NPC AR5y F NUP62 D JRTEMAT 292 &, MINRETICHEE S 2 NSP9 L 3L)R
FETDZERHALNTR ST, T b XY, NSPY I3 Hi7- (B & iz NUP62 D JRTE %
MBI & &8 5 ATREMEAS R STz, EBRIC, B () (AFAES 5 NUP62 D & 1 /%
7B fkiZ, NSP9 FEBIMIME TIET LT\, HEWT, RN E2TEM LT 5 NF-« B
DS T TdH D pbb DRENEBATIC, NSPO 23 RIE R & Rl L 7=, NSP9 F&Hiflia
TIEINF o $IKIC & 5 p65 ORBATAE L < Bb Lz, & BIC & 7T 31k T NUP62
%) w7 Z 7y UMIRICIIT 5 pb5 DENBITICOWTH 5 & NSP9 i@ R 5 BLHH
& ARk, p65 DEENBATAMA Lz, Zh b OBFJERER L 0. NSPY (X, NPC Hik
27 B TH B NUP62 D& #LHET 5 Z & T NF-k B DR % 5l i E Ml 2 1
BL. VA NARBOCAFI 2R B2 S 3 Z LRI S5,
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R T BT BRI, ZHBOFERNS  /INKOT V3 g LERIMIEAS ASIC2a
D gain-of-function ZREDRBUTIVIEIRT DL T, FMMREE T EEILTNDEE
82TE:,

[##17> M3 T ASIC2a DO REREFHZ ELL/ NN O ZEfE L/ MR I A FIES B 72,

32 mgeT R w UL 0Ty MIEEA~ORE

OL@EA# D5, RFIEHI, pkHEIEH
ZERFRFRE BEERUIAR BAEFLEES
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IV, NE. BBIR/ME R E AR RO DWRIC/IE L TV 3 DEREIT R 2 A%
W, AR~ EY V3T y MEBOIMRBICRET 5 2 L 2 #iE L,

(b8 & 7] FRER Wistar 5 v b % 4%PFA CHEMGEE L, MEMH%E, 25442
4 v b CSoum OFFEG R L. ek 21T - 7.
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[E K& THE L7 (Mahmudul Heet al, 55 122 [8] A Afi#H 22 2E2HESR, 2017), 0
FEDRBANIZINEED D DAABD B, £, <k ) VIZEBIRMEC L RET S
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3-3 Inhibition of glial scar formation after spinal cord injury by anti-Noggin
antibody treatment and in Noggin conditional knockout mice

Li Shuo'?, Yukihiro Matsuyama?, Kohji Sato!, Satoru Yamagishi'

10rgan and Tissue Anatomy, “Orthopedic Surgery, *Optical Neuroanatomy, Preeminent
Medical Photonics Education & Research Center, Hamamatsu University School of
Medicine, Hamamatsu, Japan.

[INTRODUCTION] Noggin is a classical BMP (bone morphogenetic protein) antagonist.
Application of Noggin is considered to inhibit BMP signal and glia scar formation after
spinal cord injury (SCI). However, its expression was not carefully analyzed. In this
research project, we analyze the expression and function of Noggin during spinal cord
injury, and elucidate the mechanisms of glial scar formation in SCI.

[MATERIALS AND METHODS] We performed spinal cord injury at T9 level at 60 kdyn
using the IH-i or. Noggin expression was analyzed by i
Noggin-GFP transgenic mice. SCI was also performed on Noggml"/'x Nestm Cre
conditional knockout mice to eliminate Noggin from astrocytes and neurons. Anti-Noggin
antibody treatment for one week by micro-osmotic pumps was also performed.

[RESULTS] Noggin was observed in microglia and fibroblasts in the meninges and some
part of white matter, mainly in astrocytes, in the normal condition. Noggin expression was
upregulated after SCI in the glial scar. It was expressed in newly generated astrocytes.
‘When Noggin was depleted from neurons and astrocytes in the cKO mice the expression
of GFAP-positive astrocytes after spinal cord injury was reduced. In addition, a similar
result was observed by anti-Noggin antibody treatment.

[CONCLUSION] Noggin was upregulated in the astrocytes after SCI and loss of function
of Noggin inhibited subsequent glial scar formation. These results indicate Noggin has a
function to promote glial scar formation after SCI.

34 e REEES FROMEREA Xy U —2 LIRER
TR OREAT

Ofamia, FiEmmE, BEHK
L EBRFREGRERBEFTR A TAT 4 INA A=V TIERF
¥ AR

BV BB TR O & AR T2 ERE TR GERTH
%, BIEETIZ, 50 2B 2 2RREET (SPGEET) BRESHhTH
5b00, ARBOFBIER OFREOS FHFIIRAZRANEZLEILTY
%, SPG #IGFD 1 DT 5 SPG3A/atlastin-1 1% 2 > DR E WAL % >
dynamin-like GTPase % =— K LCEY | /MaEBEOBMAICEET 52 &0
MO TWD, ZHb/MUEIZFET S SPG A FHEORy NU—2 L2
DEFHRREZPASINTT S BHT, Spg3A LHHEIERT 5o SPG 4
FERBUIFER, Bl 2MEEMRRET & LT Spgl2/Reticulon2 % F.H L
72 Spg3A & Spgl2 %, Spgl2 @ 2 SOREEEEM % & s Reticulon
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4-1 The protective role of calreticulin in a mouse model of spinal cord
injury

Anastasiia Melnikova, Ishii Hiroshi, Hattori Tsuyoshi, Takarada Mika, Hori
Osamu

Department of Neuroanatomy, Graduate School of Medical Sciences, Kanazawa
University

Spinal cord injury (SCI) is one of the most common devastating injuries in the
central nervous system, with little possibility of recovery in humans. Recent reports
demonstrated that endoplasmic reticulum (ER) stress is involved in the pathology
of SCI. Deletion of CHOP, a mediator of ER stress-induced cell death, resulted in
the enhanced recovery of hindlimb locomotor with a decrease in white-matter loss
after SCI. Our group recently reported that calreticulin (CRT), a molecular
chaperone in the ER with high Ca2+ binding capacity, has neuroprotective roles
against ER stress and excitotoxicity. To obtain better understanding of the role of
ER stress after SCI, we analyzed the expression and role of CRT in a mouse SCI
model. Spinal cord contusion was induced in Th9 using the IH impactor. RT-qPCR
and immunohistochemistry revealed that the expression of CRT enhanced after
SCI. Comparative analysis between wild-type (WT) and CRT+/- mice revealed that
the recovery of hindlimb locomotion was reduced in CRT+/- mice, based on the
evaluation using the BMS and inclined plane test. Immunohistochemistry also
revealed inflammation and subsequent neuronal damage in the acute stage and
axonal damage at the chronic stage were observed at higher levels in CRT+/- mice
compared with WT mice after SCI. These results suggest that CRT plays a
protective role after SCI.
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