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% 8 TH NMDA HlI%1z k2 B23 i o 22
2 8 invivo |25 B23 A FERERE
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¥ 2 Hi invitvo I231F D B23 A FREERE
5 1H TyhBIUTUAMEIZEBITS B23 OEREIZ OV T
%2 H WEE~D QA HIIZKRT 2 HA-1077 tik R 2h &
& B23 OREREIZ DN T

4 FREEL 23-24
e — 25-26
BEs 27-48
2K 49
S35 LR 50-53
B33 54



FIE i

!

PR SR D IE T 72 RS BB, RSB D4y -1 - U B SR 2 i I - 2 2 E MR E CTh
Bo F7, MITHfO ] CEMER R NI — 22 TR TR, MG A IbZ LT
PREBADOFT- 7RG RIER S ICBIT A2 EMTED, KA, =a—n A fil==
— R WEAE D RE ARG G 7R T T AT AR - BEEE L R A7 SRR SR DR A FLE
HAEUDERINERE, =a—nr OBERED AT AV A7 EAMRIRZER | fbb<
RILEL R EONRBERICE > Coa—ar DA R AIHERE NI D 1 KA B
NDHD,

PRI R CHHBAEL, BEENEIML >oHY, 2015 FI2iE 250 77 A, 2025
FEITIE 323 HADBERTFHSA TS Y, BBENEDORINER LT, Ml A0
DOEINB I OAETEEIER NS 2505, RBAIEOECLFRIZIT 2 FEHY, 121
oA 2E 72 & O BRI AF PERREEE, ©9— DITA RN LA ibﬂ«wﬁmh‘furf
HD, PFEZEDRNSC, R M ZRINIED — D> THH N F U RAFOMTIE, £V
FRIRFEN L 2Z28000, 2V EQANR KD — 2T 5N E 25N TN,
PR (=2 — ), ::L»—m‘/w“)?ﬁ%ﬁiéméo Z—a—ad, BHIRZEE 2
EIZEDIHEMOZAZAHL L, R ORIV TE B OFRIE LB ATV, Pk
iR L CERREEZIT > TRY, FaEERF> 0D, ZUT I, iR O Rl
FaTHY, M OMREEZ D TNAZEE = a— 1 NRER F2 52 T,

Za— A, MERATERIK DG, HEE, HbicE> TRAETHES, fliRZEE
EHIZUAEBMOREMM MO =2 —ar b3 F I RERK T 5, —a—ar o
WAGEIZFICL T T ZEZN LT TN TWA, T TR =W E & 7 V23
TATHBUEEVEL v -7 BB TITOMRIMEDN DD P, T 7 A oo L P2

BEREREL TCWDDIXT VAV FEZ IR THY, Table 1 1R T LOITHEEFEAF/EL,
TAAA DRI D Y NMDA S AT E 3217 5E Na', KT, Ca” & Il
AZHED, NMDA ZFKIF~Ta~—ThHY, 2 DD NR1 £2 DD NR2 B> TE
¥, NR2 (21X NR2A-D D 4 DOFEFHNFAET Do NR1 T HAR#RE (7 /L2 FRFIT
=a— ) IT—ERIZHBLL, NR2A-B 1T KNSRI, NR2C 13/MKIZ, NR2D (34
BRTAFAEL TS Y, Ca? Bl AT 52878 NMDA 2 KD K TH Y, k|1
JVZEOR /R EEIL, AL T ENFLIL TS,

Table 1 NMDA receptor

Neural transmitter substance Receptor Subunit Ion permeability
AMPA receptor GluR1-4 Na’ K"
Glutamic acid Kinetic acid receptor GIluR5—4,KA1.2 Na"K*
NMDA receptor NR1,NR2A-D Na*K* Ca®
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WEIL, RHGRIEZFMMEECHD, T 7T ADEIENEM THY, BRAEBD
\ZF T A AL FHE LT WIEND, IO TH I Esn 5550 T
BD, WEBRIZIRE LT THIRIE (DG) *CA1+CA2+-CA3 D 4 DDERIIBAE RS
TND, G ~DERAZEITRN R ENS2 T 721 A DG FERIHIE - CA3 $EASHE
fd - CA1(CA2) AL -MN L E ~EBE DS T T 2%/ L THRZESILTWD
(Fig.1), #5513, 7V =TT W EERI R OB LEE R S 72N Db F A— D%
ZIFR TV TH D, QA IR AHBEICB W OER I RDEIEZZ T A eS
g,

AR T MRS T D B23 #i51E CA3 O SEARKII T I /IMEIZ B23 JRTENAET T

WHZENRESN TG O, F7=, BEEHIEE T-0 TIF-IA O /v 7 T h= 7 A TH0
T, IR OREEE /T B23 BE/MED O EICBAT T AR HMES T
%57,
X VBRI, Fig2 IR0 id o TEY, N-AF/L-D-TATX (LI
NMDA)E L TV AR E 2 Fi > Td, 20728, NMDA ZH/IEDT T =AU THE
92 Y, % U BTN TR 7 R 77 -NAD B o R EEM & LT T A 7=
D, MNIZHEE THHDY, BEIO QA ITMREMERL, QA OMREEILTY
— IV OEEMERRERRIZ LD D, HDHWIENa WAL DR B TEE(LIZ LM
JafZie ST ) QA I TFURE D) L, FIEARRICB WL TINNTE
BRSNS ZENHNTWD, TN D QA IEZ U T HIRa D i i EE D QA A Ak
LRHRENDEBEESNTOD D, Bl F UG O QA LFIE Fig3 1R T
N TRECWHDEREINTND,

HA-1077 (Fasudil) I, B8 ZE(IMME )23 DI R FREE L L Tl NIC B 5-51
LHIRFNTH D, M N EMIC Rho 7 —PRHEAR LU TlIX, HIHEEH A
TZET, MNOBNMILE O ITSEICRNROON TS Y, UL, ik
BT IR BE T DI2HT0, MK — B0 572 O NI A LIZ< Wz
D, ARNOMEHIIE CTIEAD =X LZNHLNEZ RS TR, PC-12 flliE ORI Sy
(LB ECHI R 2 S 1I2H X, Rho ¥ —EZ2IXLHEL T, Protein kinase D PHE
FELTOEHAZAL TS ' (Table2)

Table 2 Ki values of HA-1077 for Ser/Thr protein kinase'®
Protein kinase ‘ Rho kinase PKA PKC MLCK

HA-1077 (uM) ‘ 0.33 1 9.3 95

BEZMRAOIT, BIK, HE, B/MEORELS 3 SO 1GR->TD, 535
Dfifaz ZoE, HI/NSRRHROLDHY, ZHBE/IMETH D, B/MR, T
HENTELTENTROONL KO E R THD, B/IMEDOERESITA
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WO Lo THIEYY, - FflE ChMlaE > TH R D, B/MAEE
BAISEE CHIZR T DL L DOPHIREE S W2 D, B/ IMAIT EITRECHAE, 30D
INTEE TS TR R ST, B2/ MR ARIZ IR DREHER 55 oY R R 2 13 B,
CDOREHER SRR 7 1L RNA QUREZRR 2 " E 5705, B/ IMED JEAERIZ I
BE 7 a~F U BRHREL TEY, IRNA 2 & AT 7a~T U BE/IMEREE D R ~Z A
LT en TWVA, B/MEIZUR Y — AD A, EEShb385 Thd, /MEF T
tDNA 75 rRNA [ZHR B S 4, YUY — DR S L /X SORZ IMER S o R DA Y
ICBIELTWAEEND 17,

KM 378 B23 14, 1973 47, Orrick H1E., Novikoff IE/K 23 AU IE<2Z ~ Ml
Rai o/ Mz BEEL TR IMBRZ L 7 2 L 2 IRGTARV 7 77UV T IRV EERTK
B ZATV, X \TDAR Y N - EmO/NSWIEIZ A,B,C D 3 - DOFEIIZ /7T, AIZ
BEEMT, WS GFHELBTCRAIND 2 BEOX /7% B23
(nucleophosmin, NPM, numatrin, NO38)& C23 (nucleolin)&L 7= '®, B23 |% B fEls D
23 FHOARY LTI ARSI, BIEETIZT v, v A Bh, TR, 77UV R
H LT B23 D—REEENRESN TS PP bR, Fuh, =72 TR 2
FEHELL LAV RIRFAET DZENBABAER > TIY, B23.1 £ B23.2 L& T % 2,
B23 O— Rk E DR EIL, IO 120~132, 158~187 FEILic 7/ 23 figk
T ARG URINOIRDIBIER AL IMFAEL . ZO X 72BEMER A X C23 128 AL E
NTCND, ZOFERMER AL H D Serl125 A3 Casein kinasell (CKINZ k> TY b A%
. F D C Rl cde2 kinase (2L > TR VA2 T A5 55 0 3 T i ST
%22 Fi= | Thr198 8 cdk2/cyclinE (2 ko> TUU I b 22 T HZEM 3 Do TS 2,
MBI NI T D120  K/MEZ R 71T E TE RSN ., N ~B
T3 B 7 FIVEH DB L720, B23 1%, FRMER A UNCHEE T2 2 DO RITERLS
(NLSEET %S 2, B23 13, S E 2 1EE 53 v ML AL 7B THHY | B
(28% PKC DIBE LR HZENHLINER->TNS ), B23 ORI RTEI, B/IME
 DEERLR G CAFAE T HEE 2 DAL TV =28 *Y, Binniogera 575 B23 1L AHED
FEIRICODFAET AL AR, T at i v 7 ~DOE GO REMES RSN 2, £i2,
B23 [ ZAIE ] S W MAD DB IZRE T 228X, RNA AR EAITHLT
IF )~AT D TRERITED, B23 DE/MENOEEICAT T 228N iE ST
HZEMD, B23 O/ MERFEDS IRNA OFFEICE 5L CWAZ EnRB Sz 22,
Fvhd B23.1 1I8/IMAIZ, B23.2 1T B ICTEAET DI STND P,
B23.1 DEEWNRTEIZIE C K 286 & H & 288 F H DM T DN T h7 70 B3 EZ/IME
JIEICEE THHZENHSIE 2> TN 3,

B23 (XA IE-SCH A ORI 2 <FEHLL T D, ENRPERTE#E F e
HL-60 |23\ T, B23 OFEBLAINH| U7 S AL TIE 7 AR h— RHFEH DR 2% %
FL9<720 . B23 2R EIR B S5 ET R =V A~DOIEBEN B FDHEWHHAE D



%3, Fiz, = AR A BT, B23 O@RIFEELL ps3 DJRTEA L LE
B, TRV RAEETHIENRESL TS Y,

FEBFEA L COHMED RSN TEY, 7y MBI B e M iaE PC—12 128
T, B23 & ATP M A5 2878 B23 O RIfEE#EREL, Caspase3 (245 B23 7 fif%
528, B23 & CAD O AAEMICEY 7R M— ABLESC, PI(3,4,5)P; & B23
D lysine263 LAEFRAYHE AT DNA W (LIIHIZ L CODZERNRESNLTND Y, &
-7C, B23 IHHIREESEZ T Claed, TR = AD L7 ME D A 5EIZ B b H B EE 72
BEEE X IEThHHEEZ LN TS Y



F2E EBAEL TR

H1ED  In vitro (2B 5 B23 A HEKRE

~ 7 AP EHE A I (NB2a) &7 MEIE S H k18 i i il (PC12) D3 bikE
(2% B23 & B23/Thr'™® @ JH7E, NMDA FIIALEE 2 L5 PC-12 OAMIEFEFE L B23
DOEBEIZ DWW TRFETLTZ,

F1E AR KOS

NB2a (Riken Cell Bank), /S /31— (HARY =7 47 R), palmytcylcarnitin
(SIGMA), HA-1077 (JEfLR%~7 7—~), MEM (=2A), CO, incubator
(SANYO), Anti-B23 polyclornal antibody ((4#F7E=E{EHL), Anti-B23/Thr199
polyclornal antibody (abcam), 7’27 1> 7 >t A (BIO-RAD), Anti-rabbit IgG
antibody (peroxidase-conjugated, ICN), FITC (Invitrogen), TRITC (SIGMA), ECL
(GE Healthcare Bioscience), X ##~7 (/L. (CL-XPosure Film, Thermo), PC-12
(Riken Cell Bank), mRNA Neuro Growth Factor (Promega), FBS (Biowest),
Tripsin-EDTA (GIBCO), Low-Glucose DMEM (SIGMA), DeadEnd™ Fluorometric
TUNEL System (Promega), NMDA (SIGMA), Cell Counting Kit-8* (DoJinDo),
Oligo-DNA (Rodent-B23-sense: 5’-TCCATCGAGTCTTCCATGAG-3’,
Rodent-B23-antisense: 5’-CTCATGGAAGACTCTCGATGGA-3’, RIKAKEN), 7~

Mm% (Biowest), Lipofectamine (Invitirogen)
ZDOAOFRIEE, ENAAIEO R (—ifk) 2 H e,

F2TH AR
1) NB2a #aORF LB 2%

NB2a (% 10% FBS &H MEM Zffi L T, CO, A F=2X—%— (5% CO,, 37C)
THEELZ,

HIRAEE, MinzE O E (190xg, Smin, 4°C) L, EEERELZE, LEIC
1 mL SN —Z N2 ), BT 2T 22— 7 12 C-80° CHIKIRRE IS TR LT,

AR TBIL, BT L0F 2—7% 3TCOEIRM TR 80% ML, Mtz 9
mL medium |ZIEA . IRG A= L5 BE (190xg, Smin, 4C)L, RIEZEFREL, L
J#%1Z 10 mL medium Z NNz 8% 1%, 100 mm dish (2T LT,

RAREAEIT, MBI T ZRBBITAT o 7o, Mz iz 0o EE (190xg,
5min, 4°C) L, BIFZFRER, LB medium (2 TR (8x) L, 100 mm dish Tig3s
Lizo B2 AT 5% CO,, 37°C T, 3 BT 1 EMKREFT 7=,



2) PC-12 i D17 ERG 5

PC-12 1% 10% FBS+10% HS & A Low-glucose DMEM % T, CO, A F =X
—&—(5%C0,, 37°C) T L7,

AlfRAEE Mz T EIE, 2% 18 FH2H 1) LREDOTIETIT T,
AL, MR TV ADNRRED EXITAT o7, MRIZEESE MOz
1BEFRZEL, 0.05% Trypsin-EDTA (ZLVFI23 L 7=, Trypsin-EDTA & [A] & @ medium % /1
Z, w057 B (190xg, Smin, 4°C) L7z, L% IZ medium (3%) THIZ, 100 mm dish T
CO, A2 FaX—4—(5%CO0,, 37°C)ITTHEAE LT, MBEEIL 3 BT 1 ERIR AT

7z,

553 H iR bk E L el
1)NB2a (235175 Palmytocylcarnitine #7577/ 75 &

1-1) Palmytocylcarnitin-BSA ¥&i% (PC-BSA) D%«

FEREHIE AR D PC X7 MLIET /LTI (BSA) S A S THE A LT, FHEE 1%
I% HEPES buffer Ringer’s solution (Table3) (2 0.5 mM BSA Z Nz, 45CIZTEARIC
RSt 7=, —7, 50% EtOH (2 1 mM PC 725X AR L 72, BSA Ak E PCIAIR
Z 45CHIZT S min 2MFTRAL, FHEIRED 10 f50 PC-BSA (10%) 2R LT,
ZhE 1 mL o557 EL T, 20°C THRAFELTZ,

1-2) PC-BSA #LEE (24 hr) (235175 NB2a DI RERI 52

NB2a DR A FEE I R =TT A LTI 7otz DAN— T TR Ia—T 4 7 H
VERST2D, IRIRIEIZ 3 A DI 721, WK THEFLIZb D& LT,
F3°, NB2a #[AUXL, 5% FCS MEM |2 Cig¥4, 2.5x10% cel/mL |ZFH%EL 7=,
PC-BSA (10x)% 100 puM (27255912 0%, I/X—HFA 1 BiZ-2& 100 uL OEIE
THEFEL 24hr CO, A Fa—4— (5% CO,, 37C) THA&E L, TD%, YR8
BicHIZELZ,

2) NB2a lZEIF5 HA-1077 ##E bk E
Rho-FF—F[HLEAITHD HA-1077 ZEH A /KT 1 mM ([ZFHEEL THEHA LT,
NB2a DA IMEEHEITER 2 & 5 1 5531 1-2) LRBRICIN—T T EITHE
JaZRE\ Nz, Z D%, 30 uM E7251912 HA-1077 2%, 24hr COy A2 F 2 X— 4 —
(5%CO0,, 37°C) TR L7z, ZD1%, JEFHmME cllgiLz,

3) mNGF 2 (24hr) 1233175 PC-12 DI RERIZE



3-1) mNGF OFi%#&

mNGF (BASFLHR) 230 K12 T, 1 mg/mL OFEFEIZL CT-80°CIT B AS IR 1F,
#1213 1 mg/mL mNGF % 10% FBS+10% HS Low-glucose DMEM T 100 {77 L 7=
mNGF (100x) Z/ERL7-,

3-2) PC-12 (2812 mNGF &/ Lik i L e sl 22

PC-12 D/ LFAEEILE 2% FH1E H3H 1-2) LRRICH AR —HTA L Tiro7z,
PC-12 % Trypsin-EDTA TH[3L, [F&ED 10% FBS+10% HS Low-glucose DMEM %
Iz L5y EE (190xg, Smin) 21772, BiEZBE, 10x10* cell/mL 72555 10%
FBS+10% HS Low-glucose DMEM %Iz #&# L 7=, mNGF (100x)% 100 ng/mL |Z
72BINTHNI LT, I/ X—HT T A1 RIZ-DE 100 L DOEIA CTHEFEL C, 48hr CO, A
FaX—H—(5%C0,, 37°C) THFE 7=, T Dk, N FIAMEE T L,

o4 T PEIEANH AR

NB2a % 96 well plate (Z 5,000 cell/well THEE, ZHIZ 100 uM PC (27259121
720 24 PRI EZ1T 48 FE CO, A2 Fa_X—%—(5%CO0,, 37°C) TH:FE#, Cell
Counting kit-8“Z ¥/, 3 W% OWLSEE (450 nm) 2 E L 7=,

5T Aifagee

NB2a ##1#% /31t (PC-BSA) (233115 B23 & B23/Thr198 d F{E
F2E F1HEN 1 1-2) D sample % PBS THIRLTZ 4% /XTHRLVLAT LT E
RE2DOHFTA4CTBEEL, ZD%, PBS IZTHHL, 0.1% TritonX-100 Z RN,
i (RT) T 10min BHRGLEEA i L7z, PBS THei%L, 10% 4-MiE/PBS (CS)% RT
“C lhr, Blocking #1757z, CS ZHXHY, Anti-B23 polyclonal antibody % (PBS, 500x%)
Z3FHC, RT C lhr )JGSH 72, PBS T 15 min Z2¥E5% 3 [B] CHEDIR LT~ 7=, el
T, Anti-rabbit IgG antibody (FITC) % % T, 45min, RT T/LSH 72, PBS T
15min YEi4% 4 [B#EVIKL T, 7> Ml (Gold antifade reagent, Invitrogen) TH AL
7o, ZD%, BIEITEEBAMEEE V=, 72721, B23/Thr198 (ZiE PBS DOtz
TBS Zfifi L7z,

Rt

1

~—

2) NB2a #4550 (HA-1077) 1233175 B23 & B23/Thr198 D J&1E
F2E O H 1 H2-2) D sample 5 2 B O 1 Hi B ST 1) LR TIE
TY LT,



3) PC-12 #&43t. (mNGF) 233175 B23 & B23/Thr198 @ J&7E
F2E FIH F1HE32D)Osample Z5F 25 F1H FSHE 1) EFREEOFE
Ty LT,

% 6 T4 Western Blotting

Western Blotting |XHE KNI 75BN BEL 7220 R0 %A T L A ZHEE
L, BHHET D2 I OHiRE HWTHBIZ L 7O E1TH 71 Th S,
1) ZoRTEERDOAERR

NB2a % 5.0x10" cell/mL £725 5512 5%FBS MEM T4 L, 35 mm dish & 800 pL
FEREL 72, 200 pL @ PC-BSA (10x) Z /%, CO,y A2 F 2_—&—(5%CO,, 37°C) T
72hr 5w LT,

D%, LiEZFRZ PBS % 2 mL A 7=, [FAROEIEZ 3 [BIHEVIRLIEFLT-1%,
AR ZE R T L-80CIRFLT,

dish 729 50 pL Ripa buffer (Table 3) Z /X, B/ AZL —/X—TREIINLTZ, 155
AT aUBH oK B Ol B I LB C KO RIR A Al L TR AR & LT,

2) AT ER

RED X R TPEEEIL Bradford $EIZXVMIE LT, Bradford 151X, #7370
Coomassie Brilliant Blue G-250 SB35 8T, e KGR 465-595 nm ([ZFE T
HZEEIGHA LTI ERBETHD,

3) HLRUBRERE

BSAZAEHEL L RIE L LT, ZAFKTO,0.1,0.25, 0.5, 1.0 mg/mL D2 I ZFHHEEL
THEEMERIRATER U=, BUEHIEE DY 1.0 2B VWETRE K THRL CER
[ZHW, APIRUT-3UB &R B OREVERR IR A 5 uL 372 96 well plate (2 AL, Fil>
T 5 %A R L7z Bradford ¥&#7% 250 uL 3 2% MIL7=, RT T 5min , RT CT/ILSH
7ot%, ~A7a 7L —hR)—#—T 588 nm O K THIE L7, BSA FEAERIR OB
ZHEC, Bt OZ LRI EERRE LT,
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4) SDS-PAGE

Lower gel & 12.5% ARUTZ7V)VT IRV THFEEL, JES 0.75 mm DAR—H—|Z
mUATe, BT, fafnAY 75 ) —NKEDE, FANEELETHREL, DI,
fafnAy 74 ) — /)& ERE, Upper gel it LIAA Ca—L% kv L7z, Upper gel 23]
EVRE, BRIKEEICEY L,

Apply % sample I3, 55 2 5 2 6 i 3) TRMHLIZZ A ZREND 20 pg &5
sample DR &, sample buffer (5%) ZJE AL, 100°C, Smin MEASH 7o, ERVKE)
I%, 30 mA, 1hr T running buffer FiZTITo7,

%72, control £LTC E.coli (PQE-JM-109-HIS-B23.1) THHLXH, His-tag B23.1 %
0.05 pg THW =,

5) Western Blotting

ZVERICKESD PVDF REJERZE( L 7=, PVDF [RI3ZA% /—/Z 10 R L
7-1%, Blotting buffer (Table 3) IZE D RAKSE T, IWMITAZ /) — VIR ST,
blotting buffer |ZiF/KXH7=, #5543 E X7 v (BIO-RAD) & V>, JEH#K 2 44,
PVDF I, SDS-PAGE, Jg# 2 #%& #2724 D% Blotting buffer HC 100 mA, 90min
THR B LT-, #55-%, PVDF [ii% Blocking buffer (Zi2 L, 4°C C—H#f Blocking 17~
77

Anti-B23 polyclonal antibody % TBS C 2,000 {5274 RL7=H D% PVDF fEE i1
RT T lhr shake L7z, ZD%#, T-TBS T 15min ¥iif% 4 [Al#0iKL7-, PVDF &L
Anti-rabbit IgG antibody (peroxidase-conjugated goat antibody to rabbit) % 2,000 fi(Z
FHRLT=HDEEBLIZ/ Y7 LT, RT T 45min B> F=2~X—2 3L, T-TBS T 15min
Ve 4 [E#0IK U7, #HIE ECL 2 T, #EREf% 20 B CHUZR LT,

55 7 TH B23-antisense DNA ZLE
1) B23-antisense DNA D%

B23-antisense DNA (Oligo DNA) OfR171%, B23-antisense DNA  ({Hf Fz/8) 29K
BRICTHAEL, 1 mM ICTHEELTRIE T, -80°CIT CEOIRAF LT, IR, DRIA
KT 100 uM IZFRLIZIRFEICL TBE L=,

100 uM B23-antisense DNA (Oligo DNA) 1 pL (ZxfL T, Low-glucose DMEM
(serum free) 25 uL #iEAL7-Q., Lipofectamine 5 puL & Low-glucose DMEM
(serum free) 25uL Z{RAL72©@), OL@%EAL T, RT T45min JLSH 7o, 2
150 uL @ Low-glucose DMEM (serum free) & /1%, Z41% B23-antisense DNA &L
7o

2) B23-antisense DNA ZLERIZ331F5 B23 FEH AN
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PC-12%Trypsin-EDTATHIAL, [RlED10% FBS+10% HS Low-glucose DMEM#%
N Z o 04y Bl (190xg, Smin) Z#1T-7-, EiEZERE, 10x10* cel/mLE7255510%
FBS+10% HS Low-glucose DMEMZA I X B#E L7, 8 well F ¢ 73—I(2400 pL/well
T24hr CO 1> FaX—%—(5%C0,, 37°C) THE#E LT, Hi\ T, Lif£200 uL9">
Low-glucose DMEM (serum free) L6[]H0#i % 7=, ZLC, EyK133 pL3 o5&z
KR8 T, [A & @ B23-antisense DNAZ A0 L 72, 5KFfH 1%, 20%FCS+20%HS
Low-glucose DMEM#%266 uL9 D¥RNIL, CO A > Fax—4—(5%C0,, 37°C) T24
BEM F 71X 72 RS LT,

3) ARG
H23 H1E H S5 1) FERIC T o7, 72721, Anti-rabbit IgG antibody (FITC)
% Anti-rabbit IgG antibody (TRITC)IZZEE L T{T->7-,

I3

i

%5 8 I NMDA HIlJZ X2 B23 #iifill D52
1) FfFHELE NMDA #ili%

PC-12 % Trypsin-EDTA THI25L, [F&E® 10% FBS+10% HS Low-glucose DMEM
N Z 55 D4y BiE (190xg, 5min) 21T -7, L&, 10x10* cel/mL 12 10%
FBS+10% HS Low-glucose DMEM ZANx fi#& L7, 71— 3—77 7 A12 99 uL CTHllf
A% D+, B23-antisense DNA Z [F] &1L 72, 18hr COy 1> F 2 —F— (5%CO;,
37°C) TH:E LT, £ D% mNGF % 100 ng/mL THIz, &5IZ 48hr COy A Fa—
#— (5% CO,, 37°C) THEFE LT, Mt bihE 1%, medium TARL7- NMDA % 0,
0.1, 0.5, 1.0, 5.0 mM E725X9ZIRMNL, 24hr CO, A2 Fa_X—F— (5% CO,, 37°C)
THE:EL,

2) B23-antisense DNA & NMDA FJIZ351T 57 R ~— Ak H AR

TUNEL 7%:!Z DeadEnd™ Fluorometric TUNEL System (Promega) D FNEIZHES
7

NMDA iz T > 7o lifld % 4% /X7 8/V L7 /07 BER% 200 ul/sample @O+ 15min
FAR D E E AT o7, PBS IZ Sminx2 R LEHL, Proteinase K (20 pg/mL) % 100
ul/sample Ot 10min #% DR FELZTT>72, PBS T 15min &L, 4 % /N7 74/LA
7 VT ER% 100 pl/sample O Smin #H#%k O P E E %217 572, PBS T 15min $E5L,
Equilibration Buffer 2 100 ul/sample @ 10min #8i& O Vit 21T o7, Ko EL<
BEEW, rTdT %#% (Equilibration Buffer 22.5 ul, Nucleotide Mix 2.5 pl, rTdT
Enzyme 0.5 pl) % 25 pl/sample O, BT O AT =2 /3= (2 ANT, 37CT 1hr
A2 Fa_X—he{To7z, HEFET T 2xSSC % 100 pl/sample DOH =R T 15min i
DIE1EZ1TVY, PBS (2 15minx3 [ERLEEEL, BUVIA 4725 -7 fluorescein
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12-dUTP %[ L7=, 1 pg/mL O propidium iodide % 100 pl/sample D Jefaz1T\,
A A 7KIZ 15minx3 [B{R L L 7=, Anti-Fade solution (Invitrogen) % 1 7% &L,
ATARH T A%~ USRS CRIZ LT,
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28 Inviveo IZBITA B23 A HEHE
TR BIO~TREEFEITEBITD QA FIFIZxT 325 HA-1077 #HRERIHE B23
DOEREIZ OV TR LT,

F1E &Y

Wister SR IEMET (6 s, HAS SLC) & SD RMEEZ (B A SLC), ddY Rl
P~ 2 (5 B, HA SLC) ZEA L, 7y, ~TAEGIT 1 ] T & 215 E
22°C+2°C, WIlE 12 WEfE] (8:00~20:00 A4T), HHIBEUTITo7-, LAIL B B L%
R

552 I AREEB L OFE

Quinolinic acid (QA, Wako), OTC compound (SAKURA), D5 1 HiL[FRIEED
ARIEE Tz,

F72, QA 1E 0.9 mL @ 0.2 M NaOH (Z¥f##%, PBS (10x) % 0.1 mL I FHFEL 7,
HA-1077 IZABERE /KT 1| mM IZFRFELT-,

%53 YN G5k
1) ~UAWEFE ~® B23-antisense DNA fi N #% 5-

N ASDORENEE G-, TN E &2 E 2 T, BRI T TIT o7, REMT~h
INVE S — )V EARE DD 50 mg/kg ZSEMERZ T 5 LT=,
b4 TE NV [ E 2R TS~ T AD B A WA HaE & 1 CEE LTz, Z01%, B AU, N
UV TCEHZEF 128 & BT T (-2.8 mm posterior from bregma, 2.7 mm from the midline)
Rz g2 STz, 26G #HF NV T U I THERS (2.0 mm from the brain surface)
(Z2.5 ng/2.5 uL @ B23-antisense DNA % 1min 737 T 5L, 1min fEFFLT-, D%,
e, SR ARAL T2 A T LM,

2) WUAHE~D QA &5

5 MRS 1 50 nmol @ 1 uM QA %, ZEidifiEf& 12 control LT 1 uL PBS (pH 7.4)
82 T 2 HitE 2 TH 2) LREED HIE TR G Lz, D%, #ALT1 BEix 7
A M@ E B 21T o7,

3) TN~ QA &5

FyMER~D QA BB, 2% H2Hi B3 H D EFEICAT 7, 72720, 1
RS DAL (-4.8 mm posterior from bregma, 3.0 mm from the midline, 2.7 mm from
the brain surface) # 2 B L7z,
4) Zy M= ~D HA-1077 & 5-
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FyMAIMMEE ~D HA-1077 #5403, 5 2 % 55 2 81 55 3 11 1) LRARICT Y FNEED
ZEELIE, HEFICREDHITMEE NI E -, D%, -0.9 mm posterior from
bregma, 1.5 mm from the midline DALE T 26G O/NIJLE LY PIZT 1 mM
HA-1077 % 10 pL A HXEEIZ 1min 27 T 5 (3.5 mm from the brain surface) L C, 1
min FMEFFLTZ, BV TEMEICS R EHR G- LTz, —77, control &L TABRHE/KEZ H
Wiz, 5%, AL T BREEFHEB L,

5) ZyMAKEE ~0 HA-1077 $%5-215 ~D QA Rl 5-
FyMAIME A~ 2 3 5281 952 4) DFIETHAL077 2% 5L, Wi
2 2 H2IE 3) D HETQAZKRE L, T0%, 1 HEh@EEFEE L,

%41 D) AR
1) Bk A R

TR O T AT SV E S — VR KEHTZD 50 mgkg B ICIK THE-T
R Z DT, RS AT o7, R, B2 OIBAL, 2.0 I3 26G 4 AL,
e OIERU T, BRI KZ 5 mL JEVRER, MM L7c, BT, IIRE R NI
A B ANEEVED, OTC compound % W CHAE S 72,

HAEY 7 11% MICROM 4E54C HM505 E 24 L C, JES 14 um THIH 2 /ER
L TCRAIAR AT RZRT T Te, D%, —Bi=iE TGRS,

2) NI U AR

FRIFEES, M2 OIBAL, 20 8ICHAF 26G $HatE AL, A 020U, A F A
K% 5 mLIEGRE, 4% /XTHRNV LT VT ER/PB % S mL L EELT-, IMZw L,
4% /TR LT IVTER/PBIZ4CT—BREELZ, 3 H, 10 mL PB ([ 20min iz L,
51T, [FIEO PB #2344 T 20min & L TP L7z, KtV C, KB BITLT -,
EtOH (50%, 70%, 80%, 90%, 99%, 100%, 100%: %5 1 FERE]) (TR LT, #ii=72 100%
EtOH T 4°C—BtiZ L7, &IZ 100% EtOH (Z 2 BREiR L7=1%, 1o | BERELEL,
AA% W CHEE L2 N7 Uiz, @ h vy MO/ Z A, Briz/sss v
(A2 C 30min 2L, RIZ/XT 7412 62°CTC 2 BiEIR L=, ZD1%, WAL 4
M L7 YERR T 7407 oy 213 ACITTRAF LT,

A II/eb—22 AW T T2, UTA OESIE 14 um TIERL, EIEFE 67°C,
0.01 % FEfR Cl RS H Tz, ZD1%, ATART T ARV, 37 CORIEREN TRz g
IHT,
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555 TH kG
1) W77

Y &% L2 15min, $iVN T EtOH 12 100%, 100%, 90%, 80%, 70%MDEIZ4
Smin 2 L7z, TBS IZ 5min{2LC, SHITH7272 TBS & Smin =L, Wi/ X774 %175
77

2) PrB23 Yt
~ D ARAEE) A A OB R O ZATO 72912 PBS 12 15min i#L72, KIZ,

T-PBS (0.1% Tween20) Z1] /i1 20min @@f_fﬁ, PBS IZ Smin {3 Z2&% 3 BT
T LTz, SBIZ, 7ayXx 7R (ABC kit Blokking solution 3 /10 mL) %
1.5hr OHF7=, 2D, L B23 RV —F /L H1{K (250 £5/2% BSA &4 PBS) 2Dt
lhr, =i TRIGSHETZ, PBS T Smin 29 28% 3 [HAT- THF L%, ZIRHUE
(ABC kit EAF A=A 1 1#/10 mL PBS) Z 0D+, 30min, =i CRIGSHEZ, K
IZ, [AAERIZPBS THEEHF ATV, Bl TR L7V -B 4 F ik (ABC reagent)
ZDOHF[FILL 30min = TRILSH 7z, PBS THE#%, DAB & (3 mg DAB, 0.5
mM Tris-HCI (pH7.4) % O, j#FE 738 (M BER SN 725 PBS TURF L, MKALEE .
<V )= TE A LTz, ZORFOBLAKALEE T 70%, 80%, 90%, 99%, 100% EtOH ™
JIEIZ Smin 3 212 L, FHZIZFT LT Smin DIF CTEHLL -,

3) YL

BOE O 134 PBS C 15min, XT7 7 BRI AT T 0B T o714, Bk
GettZAT o7z, £D%%, sample & PBS THIRLTZ 4% TRV LT VT EREZOHET
4°CT—HEEE LT, PBS IZTHEHL, 0.1% TritonX-100 Z#shl, =i (RT) T 10min
BHRSLEREHE L 7=, PBS THEFL, 2% BSA/PBS % RT T lhr, Blocking #4772,
BSA/PBS %##{XHY, Anti-B23 polyclonal antibody % (PBS, 500x) %%+ T, RT C
lhr SGEHE T2, PBS T 15min O 3 [BITHEDIRLAT 72, iV T, Anti-rabbit
IgG antibody (FITC) %%+ T, 45min, RT TSt 72, PBS T 15min % 4 [A]

MO LU=, ZLC, Y07 1 mg/mL @ Hochest33258 M+ T 30min [XJHS
’d_‘ %, PBS T 15min D% 4 [BI#0IRK LT, £ 1% |2, Anti-Fade solution (Invitrogen)
Z 1 WL L, AZART T A~y NUaOLBMEE TRIZE LT, 72721, B23/Thr198
(2% PBS OXHO0IZ TBS 2 FHLT-,

4) Nissl 414,

MBI ORAEZEA1TH7-8,PBS IZ 5Smin % L7, LT, Cresyl violet ¥&#fZ|Z 15min
Jetht%, 95% EtOH [ZH=3 [z L, A TGRS ZiERET L TR
ZD%, <V /=M THE AL,
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5) TUNEL %

I8 | 221 Sminx2 [BR LT R T 7 4 %A To72, IRIC 100% T2/ —/b
BIRIZ Smin 2L, 95%, 85%, 70%, 50% EtOH ¥AH#ZIZ 3min §2ig L 7 /L& K
FSE7e, AFRHRI/KIZ 1I5SminizL, T0I0KZ2&> TRYAh~—A—TH 7LD
JEV%&PH~7-, PBS (pH7.4)IZ 15min iZL, 4% 7 774/LA7 /L7 ER% 20 uL/sample
DO+ 15min #FROE E %772, PBS I 15minx2 [Ali& L5 L, Proteinase K (20
pg/mL) % 20 pl/sample O 10min F#AFEDRZELEAT 72, PBS T 5Smin L,
4% /XTHRIVLT VT ER%E 20 ul/sample O 15min $H% O FHE E 21 T>72, PBS T
5min 4L, Equilibration Buffer % 20 pl/sample O+ 10min kO P {LA2170,
rTdT %% (Equilibration Buffer 22.5 ul, Nucleotide Mix 2.5 pl, rTdT Enzyme 0.5 ul)
% 25 ul/sample O, T OWXT = N—IZ AN 37C, Thr A FaX—FEfTHo
7o YT 2xSSC % 20 pl/sample D FEIE T 15min SO 1EEFTV, PBS 12
15minx3 [ERLEEEL, BVIAENZ03>7= fluorescein 12-dUTP ZBRZEL7-, 1
ug/mL @ propidium iodide % 20 pl/sample D/ Yeaz1TVN, A4 7KIZ 15 minx3
[B2 L4 L 7=, Anti-Fade solution (Invitrogen) % 1 i, ATZARHT T AL~
MU BAET CRIZE LT,

% 6 TH Western Blotting
1) ~U AU D Western Blotting (ECL)

VIR DT R IARMNVE Y — )V ERESHTZY 50 mg/kg A EICICE TS
TR NS, FRRIZAT o7, BRI, B2 IBAL, A LEIZEAT 26G $H4H AL,
HOSHEYIBRU T, AR KZ 5 mL JET%, AR LT, Ida O T A
b, ZNENOMEERE Uz, M L72#E  (17.1 mg) % 100 uL sample buffer
(x1) Y= —ar &t iz, i, 4CT 13,000 rpmx15min O LEFF, =
® _E3E% 2 L & 18 pL sample buffer (2x) &AL, IIEAL Tsample EL7o, R T 47
avhr—/LE LT His-B23 % 0.05 ug fiH L7, £0%, F2 3 H 181 66 & [H
£RIZ SDS-PAGE & Western Blotting #1772,

2) 7w Western Blotting (ECL)

SD Iv a2 & 26 6 1) LRMROITETIE LR L, ka1
720 D1, Bradford {EIZXVE LRI EREZITVY, 37 png IZRHIDITHELT,
Sample buffer (5x) LIEAL T, 100°C, 5min THEALT-, 2Dk, F2% FH1H 56
I [F#kIZ SDS-PAGE & Western Blotting 217572,
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Table.3 Component of each solution (final concentration)

Sample buffer (5x)

156 mM Tris-HC1 (pH6.8)

50% Glycerol

620 mM DTT (Dithiodhreitol)
12.5% SDS

0.05% BPB (Bromophenol blue)

Lower gel buffer

1.5 M Tris-HCI (pHS.8)
0.4% SDS

Upper gel buffer

0.5 M Tris-HC1 (pH6.8)
0.4% SDS

Lower gel

6% Acrylamide-Bis

25% Lower gel buffer

0.1% APS (Ammmoium peroxodisulfate)

0.01% TEMED (N,N,N’,N’ -Tetramethyle-enediamine)

Upper gel buffer

4.5% Acrylamide-Bis
25% Lower gel buffer
0.1% APS

0.01% TEMED

Running buffer

50 mM Tris
370 mM Glycine
0.1% SDS

Blotting buffer

25 mM Tris
190 mM Glycine
10% Methanol

T-TBS

0.1% Tween20 with TBS

Blocking buffer

5% Skim milk with T-TBS

RIPA buffer

50 mM Tris-HCl (pH7.4)

0.5 mM EDTA (pH8.0)

0.1% TritonX-100

50 mM NaF

10 pg/mL Aprotinin

10 pg/mL Leupeptin

1 mM NazVOq,

0.1 mM PMSF (Phenylmethylsulfonylfluoride)
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BIE MREBE

FIHT  In vitro \Z31F 5 B23 A BREERE

<HH>

AARDORRIC BT AR HIIA DR AEIXT T THY, FATALD SGZ (5t
R IE PR A T ) & SVZ (KRR FR TE) o 2 fE Tl ZA&HEShTn
B 4 IR I, SGZ & SVZ TR W TR HETEL , B4 ER I E S
NS, MR bL TEE T D, ZOMRRMEHITZIZHITD B23 OEREIC DN T
1%, BN ESI TR, FTo, iR E1%2 I NMDA RIIFEIC KA MAEE S L Z Ay
® B23 OEBEIZ DWW THDLNEZ 2> TR, 2T, T T L& HWT, f
AR ISR 1T D B23 OREREIC OV TR,

A RO W4T LA IE NB2a & PC-12 @ 2 Fi¥EA# H L7=, fliiz o1k
FHEH| (NB2a: PC, PC-12: mNGF) & H\W\\5Z L TRl GEZ 1k, IR ED
S TREA LT,

BIE  MRET VIO SEFEIC LS B23 £ 198 F H O Thr FEHE OV R
1t B23 O Jaj{E
1) NB2a #4553k PC L B23 & Thr198 7ROV FR{L B23 D JRTE

1-1) NB2a ##55baBE (24 hr) ICLDIEREZ AL M QNS FEHN

NB2a % PC JLE TR MEFEE NI E TODINHEND HT-012, AR R
BRI R BR A T o 71,

NB2a |d PC ALPE 24 FEf#2 DT REA L2 Y FBAMMEE TR L=/ 3L, PC ALPEC
TSR TR 2 iR T X7 (FigdA) o MRS O R EL TSR ZH L TNDHIEND,
TR E N E T, Fe, ZOFF NB2a MSHEFEL TR HED D D72, Cell
Counting Kit-8"% FIU T, MUA5EINHFBR 21T ~7-, NB2a % PC ALHLL 7= 24 FE[H]
%, 48 FERIT% 123\ T Control 100%IZ%F LT 88+3% ", 59+1% (EHJ+SE.,
P <0.01, t-test) \ A EITHAFEANHI AN AU 72 (FigdB) , ZO#E LY, NB2a DOfifkh
BB RN THDHZ e IR TET, o, TR M HEFESH] 25 NB2a AL
HLC I IERGEMAn L L CIRO Z LN AT BE CTHHZE N TR TET-,

L7>L, NB2a @ doubling time |% 24-30hr THHZ L, Hifa &gz L~ THE
PRBZEND, 24hr O PC ARFE AL E CIIAIIE £ CTHEAIIH S TNz
WDBZ BN, ZDT=, 5% OBIZRIZI W TR R E DS MR CE - /la o A THE
fhz1ToZ8ELT,
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1-2) NB2a ffif% /3 bakis (PC ALER) (2 &5 B23 SEHLEDHN

NB2a % PC JLER|Z &> THR L T2 2 E MR CTE =728, B23 ORBLEDOEL
ZRARILT=, NB2a (2 PC fLF (24hr) Z1T->7-1%, MRz AE-HH L T 20 pg H7-0
? B23 ¥ BlgEZ ECL THRIHL7: (FigSA) . ZOfE %, Control Tid B23 DR BN
5.25£0.25 ng/ ng TH-7=DIZHKL T, PC #53E 24hr % Tl 6.8+0.2 ng/ ug ([ZHNL7=
(Fig.5B).

Ahn 5285 TPC-12 IZ NGF LB A Jifi 9~ L% N T PIPs AR Z BT 52 LT,
CAD (Caspase Activated DNase) (25 DNA Wr i (b & #h1F, Hi7 Rh—T AMER %R
FTIEHRENRHY, NB2a O LIZEB W CRBRICH T Rh— AER B HEREL TS
972, B23 OFRBFENHEINL-EE 2505,

1-3) NB2a #i#853bi5E (PC ALBH) 1285 B23 & Thr198 7DV il
B23 D JH{E

FRER AT LD B23 FEELENAL A o72728, IRIC NB2a @ B23 OfEREA##
PRALRATE T B23 #EY Bz T, RTEE LA RETLIZ, T DOHREE, B23 X NB2a
DRI ORI TRAMEB L OB I RESHERRS IV, £z, B23 IZHDV R
{EERALDH S, Thr198 FRIEICDOWTRET LTz, IR aEAT S TR 5, B/ MR
BHNAFEL QO Z DR T& T2, UL, Thr198 BHD VU figfl B23 I3RSy
{BIZ L DA TR CE7e) 7= (Fig.6) . F7=, Thr198 & FD U Fefb i LA fuHE FE I
B 5 U b S A ZEM BB 7o 72, Thr198 FFED Y g4l B23 1%, fllfa
JAH G, 1 CDK2 12XV b A% 1) C, ROCKII (25 A LH MR RIAFTH
EMNHR A ST B IO A AT A R B S 2R o T FE R T I T, o kMRS
Thr198 F&FEDV Rl B23 BELTWAIEND, Thr198 FREEDOUFR{L B23 139
HEAEHIRE I Z 3T, BETE DI ORRIC BRI D 28DV E 2 b, ZAUTHTEAAICFS
UWNTC, AR R ST Thr198 72 R DY U ER{L B23 235720 &) Brady SO
HEEELLT AL 0 TH DY,

BZ5< Thr198 IOVl B23 1%, IRNA Ay v L L CORERE
PE/METIT o TWNHEE 2 BiIVD, BUE, HEAHIIICISWT, Thr198 FRIEEDOU 2
1t B23 13V BEkiC kY DNA EEE1THZ Y ROV ERIZ L - T pre-mRNA
Tat o SO ERES T, Zoimw, MRS O T R
FEL QWD IENEZBND,

2)  NBafffEmb#FE (HA-1077 ALE) (252 B23 & Thr198 7 EED VU fig{k B23

JRTE

W HF52 58 T NB2a (2380 T 30 uM HA-1077 THEER M ENHERSH TP 70,
30 uM HA-1077 1238175 B23 & Thr198 I DY W b B23 D R EIZ DUV TRRFETL
77
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30 uM HA-1077 % NB2a (Z 24hr fEHISHE, @B R EaETT o7, ZOREE, il
R EDHERTE, B/MEB I ORI 12 B23 OJFTENHERS LT, LL, #ifeirb
1242 B23 ORTELAbITHERR TE T, Thr198 DV el B23 H0kic L5 R/TE
BAITHERR CE2 o7 (Fig7),

ZidY ROCK FHtlZHNT, Thrl198 FREDUfR{k B23 SHEREL TV 72
DRIBEATZ,

3) PC-12 ##%53{b#FE (mNGF ALER) 1255 B23 & Thr198 7DV ek B23 @

JRTE

TN =T L L LT — 72 PC-12 JaIZ 81T AT REZS (VL B23 D RITE Sk
Rt E1T o7,

PC-12 (T mNGF ¥RAIL T, 48hr #Hi /0L & FF B ST, ZORER, SRR i
FWTET27-0, Greene HOHE LA, JERIFEAIIAIC /2 -T-L 4l L7= (Fig.8) B

51]

o

VT, PC-12 OFRME T TO B23 B ta 2T o 7= 3, B23 & Thr198 7%
EOV UL B23 HELICHRMEIZE D RTEZLITfER CE e o7 (Fig9) .
PC-12 OV EEHEIT NGF 23l D TrkA 2 FIRICHE &L, A T ERK 23
Vo fbz52F, NO CREB 2V k3528 T, MR b AELSD, D728
NGF/ERK/CREB 1 27 —R1% B23 JAfEEALICHBLWZENE 2 5P,

23 PC-12 T B23 O /37BN L D NMDA R &I T 3 52

GR35 B23 DREREAR FH 572, PC-12 |Z B23-antisese-DNA %3E AL,
B23 X2 _7EEMISE, NMDA Hili i CT7Rh—RA&#E3 LT, € D%, TUNEL
ETTARN— AR TN LT,
1) B23-antisense DNA (215 B23 o /X7 5 BANH|

PC-12 (T B23-antisense DNA O AL, 38 AIZL D B23 #2 X VBE I BLINHI A &
TWDDPHER T B8, B23 YA 21T -7, MilEPNIZ B23-anti-sense DNA F7-
I% B23-sense DNA |27 ThDHc . (green) D3RR T 7-7-%, B23-antisense DNA
DEASILTNDZEDFER TET, [AAEIZ38V T B23 % TRITC Y L 7-f5 R,
Control (B23-sense DNA) &L LT, Control > & A 18 BF[H] 1% > 8 A 24 BF[E]# > &
A T2 EERZ DI L THNHZEN AL TENT (Fig.10) , ZAUZED 18-72 ¢l T
B23-antisense DNA & AL B23 OFBLINHI D MR TEIz, o, #OMRE DD, 0
REfE] vs 18 IRFE] D 22D 0 E[H] vs 24 IEH D 22 TR.BIZZ 1L, B23 O30 18
—20 RFfE] CTHLHT=HEZ ZBID,

2) B23-antisense DNA 254 T NMDA HIIIZ LA 52
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B23-antisense DNA (2L 55 7 E 3BT D3 ED D BTz, %V T NMDA % 0,
0.1,0.5, 1.0, 5.0 mM #RIIL CHlE4% 5-%, TUNEL EIZLD T Rh— AR EHE LT,
ZOFER, 0.1, 0.5, 1.0, 5.0 mM T Control (25t "C TUNEL BS54 40 fl/PT 5 i e
DEIED, 21.38+5.70%**, 6.30+3.66%*, 8.62+4.06%*, 12.49+6.24% (E¥J+S.E.,
*#p<0.01, *p<0.05, t-test) b5 HH BERZENHER I (Fig1l), 0.1, 0.5 mM
NMDA KB E CTTRM— REIENL -T2 855, NMDA #IEIZx LT B23 23
PIMEE R 2RI, £72, 5 mM NMDA /£ Tl Control & DE|E )3 B2
TFTHZENG, —ELLED NMDA 5 BRI I XM O HIEIR 2338 5-L a2
EVRE Z BT, 0.1 mM 735 0.5 mM T apoptosis 2380 L7 H LT, NMDA [ZX
DHIMAN Ca* 7S CaMKIIL R EHIT R — AEM AT DI E LI~ T- - & E b
NDIN, BHOBRHDPLETHD,
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281 Invivo 2315 B23 A HFEHE
< HHW>

523175 B23 RfElE, CA3 BEUOVNMKT L il O/ IMRIZRIEL T
DG IEHY, FITHFEL AW CHBT L LasL, FIUSHFELZW Y CAL fEIRO
B23 #iRBIIHID 7> Ty, £z, S TiX NMDA Z A HRIZ I > T ARR
— U ANAELDN, B23 EOBIHEMEIZOWTIHRESNTWDL DT, 22T, Ivh
KO~ AR5 B23 BhREIC W TRETLTZ,

o, MM Z O RE R OBGHEK 72D QA (2L T, HA-1077 23R AEIC
TEAL CHMERE T TODMRAET HEEHIZ, B23 ORAGIZOWTHRFILTZ,

F1H TyRBIR~TAEEICEITH B23 OREREIZ OV T
1) Ty O~ AMEHIZI1T5 B23

TR O~ AMF TN T B23 HBHLOMERAZITOEEHIZ, B23 1L 2 DDOT 1Y
74— DINFAET DT80, HERS T B23.1, B23.2 NIEHL TWOADRFELT-,

Ty =T ADO MRS (DG, CAl, CA3 2fERA & Te) ZfH LT, Hhitia
RE1ST-, 1 B23 D Western Blotting (259, B23 IR E2IT -7, TDORER,
38kDa T IZ—ARD N RHERTET= (Fig. 12A, 14A) , V5235175 B23 OFE
WHDHZE, KV, 1 DONURPRFREHLL TNODHIEND, B23.1 F/21% B23.2 H358<
FELL TODATBEMEDN RIR ST,

2) Ty O~ AMEIZHIT5 B23 /T

B23 1T RTEZ /R T X R THHIEND, WERIZEBIT5 B23 JAfEz i
MYt TR LTz, 7y NIt fa, ~ VA% DAB Yflc oo e falka Huv
77

TR O~ AZEIT D B23 RTEIT CAL SERHIFR O/ IMEAEALIZREL TWD
Z LR T T (Figl2B, 13, 14B), 7=, ¥V AT CAl DA TIE7e<, DG FERLIRAN
fa, CA3 #ERAAL, /NI L o IR OB /MEIZE B23 R{EDER TE
(Fig.14B) .

CA3 KO v il o JF{ElL Bouffant H&—ELU7-, UMFZE=IZB 1T 504
HOWETIE, B/MAIZBET D B23.1 THHIEND, 1O SEAHINE B L OE
BLRHIRRIE 123N T B23.1 DWELSFEBLL TWAZENRIBI T2,

3) B23-antisense DNA #5285~ 7 AW ~D 2

WIS CHEE TR EBLL TD B23 24l L7856, Mflao L1555 8
et L7z, B23-antisense DNA {5 IZH 5-L7-1%, Y] % TUNEL {£THEL
7o EORER, TR AMIE RS0 o7 (Fig15) . S ICE AR BLL
TV B23 I 3HIIAEAF IS ZH Tl W ATREME N B 2 BT,
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H2TH MRS~ QA FIKIZK5 HA-1077 #f R 4h R& B23 OEREIC ST
1) Ty O~ AT ~D QA RITRIZI1T 55 28E B23 RifE 21tk

WEG 13X NMDA 73 =2 Th % QA &5 THRE G2 bNDHZENHMESLTVAL
S CAl OEG% QA & EIZXDELMFILIZ, v~V AMEIC QA 51285 CAl
I DT AR h— 2%, Nissl Yeti, 7y MNEE OY) /13 TUNEL £ W CRHL 72,
Nissl Y4428\ C, PBS GRS THR G 1 HHE 7 H BITRANEL, ##HE
CAl fEIICHRBIBEEDEC TWDIEN MR TET (Fig.16) , £7z, 7y MIA T,
TR = AOHIREEE (TUNEL BEPEMER/PT) 73 PBS $£5-T 00% Cdho 7= D%t
LT, 80.6+3.24%&72~>7= (Fig.17) . ZbHd&D, TN~ AR CA1 FEIRIC 50
nmol QA # 5:-128-> T CAl FI TR OBEDREAELLZENHER TET,

I, BEMRSIZ81T 5 B23 OEREZ R T 5720, 1EE CAl fEIkIZ QA & 5-
L, TO#%U T aEIL B23 SRt z{To7c, vV AL QA ZHENE G L T1 H
HE7 HE%O DAB %2h, 7y hMT QA Z¥EENH G LT 1 B HOH LY CREm
L7z, EH0HEHIT, B23 DRIEDE/IMENOIIE I TLZ (Fig.18A,19) .+
TRIZEBWT, QAMEENEE- 7 HZOU N TI, Bo/MEICS DMz 1y MUz
R, 35.2 cells/40 cells 75 6.8 cells/40 cells (2B L7- (Fig.18B) , ZAHDIEND
5, QAVEE N GBI D T Rh— RIS/ T, B23 1IN HIIE \[C 1T TR
RET D2 EnVRIBENT,

2) QA MHENHEGICEHITDH HA-1077 OFFOREZNFE 198 & H @ Thr fEEEDV
el B23 DMLY 1L,

QA DS N H-& HA-1077 DRIINE £ G-I L OMRRERFELSN R IOV TRRFT LT,
FARGIEI 69D HA-1077 & B23 ORE(ZOW TG LT,

M= 2 HA-1077 Z#&5-L, ERIZIEENIC QA &G L7y MER BN\ T
TUNEL EZ2HV, TR = ZAOEIEZHR T, EORER, HA-1077 51280
53.843.30% £ T4 L, HA-1077 HEE G ICLOMBRIRENLH LN SR o7
(Fig.20A, B) .

VT, HA-1077 12317 % B23 DA G-OMEI 2175728, HA-1077 D a5 LTz
8 &SI, B23 M OF Thr198 #& 3L DV Rk B23 Ot ta st T o7, T DfE
R, B23 DJFELEILIT RSN -T2, Thr198 IOV (L B23 OB ER1L,
NAEUDZENHBNEI 2T, 258D, HA-1077 @ QA RIBRIZ BT DA R #E L)
RiX Thr198 FREE DUk B23 OBV BRLABE L TWAZENRBINT
(Fig.21) .
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FAE REBE

A BRI 331T 5 B23 OMRFEHEIZ DT in vitro & in vivo X7 7 a—F
N T, AR E T L ELC NB2a 2 W 2454, PC-BSA ZIRINL TH5 24 hr
BRI RS oAV, E7o, BRI HIERER A 1T O LHE RIS 23 TDHZEN
R C&X7, ZORE, B23 OFELEITHENL, i obic B23 M5 922 LR
SNz, EBIT, FEMERINIC IV TEH B23 ME/IMESEIZRIEL TWAIEL,
198 & H @ Thr 7LDV AL DME/IMETHEL TODZERIHALNE/ 2T, PC-12 I
BT, NGF THIR b &5 &2 3°L, B23 263 % H D Lysin 75k & PIP; BME S
K& L, CAD (Caspase Activated DNase) {242 DNA Wi L& BHNTWDZEMR
STV, A EIHVE PC-BSA 1 PKC FLEAITHS7-5%, NB2a Tl PKC
D TSN T B23 NG L TNDIERB LN,

PRI IR B D Gy #IHIZ Go BT A, FR LRI /2 %, BI/E B23 1
FRE O Gi/S #ICBWT, 198 FH D Thr 73 cdk2 2>DY U REEASZITEED,
ROCK IT EAH AAEH L C B23 1 FHDMADBAZEEL C, MAOERIZE 5353

[461 7=, B23 0 198 F H ® Thr DEEHET, DNA &8, pre-mRNA D7 mk 2
(R 5D LTI D HeLa & Y NIH3T3 Ml CHAESILTRY, TD=H I
HFEAIAE O NB2alZd8\ T, B23 @ 198 # H @ Thr U ER(LIX, [FISEOEEICEI D
STWAEZEZHILD,

EH1Z, Rho-F T —PIHEAITHD HA-1077 IZEAEA TR M ENRONDHE
FE (30 uM) 2B\ T, B23 D 198 F A @ Thr IO WL REZEA L HER TE2R D>
72Z&M B, ROCKIT &Y T T B23 @ 198 & H @ Thr [THEREL TUVRNWI EERIES
Niz. DFEY, FRHIIE T B23 1X Rho-FF—B X0 B o L, HEIMFRIZ B23 1
198 & H @ Thr VLSRN EF 5L CONDIENRE 2B,

PC-12 (FH&AHAE) 2 T B23 OEEREIZ DUV TR ETT 5729, B23-anitsense % fi#
L, mNGF ([ZX 55312 B23 Ol a1T 7=, =D NMDA #ili% 5 %
T, TARN =V AREMRFI LT, TOREE, B23 OMGNIIE > TTARN— RN
L7, 24D, B23 (X NMDA BRI LD T R h— 2D llin 2 #2152 A L
TWHZEIRIEESNT-, NMDA HIFICE5 T Rh— 2% Ca” DB L DB DT,
RN DL AN ZZ NS E HZETHERISNDHIENH BN TND, £12, |k
IRL72 851 PC-12 1% CAD (2X% DNA Wr bz Bi< et i Tisy), NMDA
RN LD T R = AR LT, BRI AR APNHNC LD B A 17 I RE 3D 2 &8
2o,

Invitro (FIR) 1Xinvivo (JBFS) L0 B23 O REDNERTE, MK TIL, B/
RO IRJFEN DD B23 D 198 % H D Thr VL LIS THEREL TWAZENE 2D
%, NB2a (23 T B23 @ Western Blotting DfE R, AL /SR 2 K8 C&iz
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(Fig.5) . — AT/ MERTEND, B23.1 EHERITE, £ —RIIZE RTENS B23.2
DAREMENZ ZHND, DAFIRE TIX B23.2 ORBEANESELIE0, BIFEET
IZ DNA #HOFIC B23.1, B23.2 OJEICFHEB SN, DNA RUAZ—BiEME)S
T 5E3315 (Nisimura) , £ D728, #E7 L LLRTO NB2a & PC-12 (X8 5HE A
THDHID, BE D B23.2 NALNTZONE LIV,

L%, HyO, 70 8 B DAL AR 2% WA Z L0, B23 @ i T PIP; X° ERK 728
DEERET DONMEFIL T ZET B23 Ofrens il 7e s s Bbins, 612, B23.2
DY —J T AZLTUN, B23.1 £7213 B23.2 O3 BA AT D008 5,

WEFE CA1-CA3+-DG OFFRRAIIE (=2—12) 128U, B23 I E 5 TR IME &%
UBEIZHRBLL CWDZ MR CTEIz, S OE I RET 5 B23 1 TEIEE LI
O THFEELTCWNZT0), BENERES L 7 LU THEREL T D ZENHER TE D, §
NEREIZITEZ IR D PKC & B23 MDA MR B 5728, PKC & B23 DR G I13 kR
WHIZBWTHHEEEL TWAZENB LD, £, E O /MERIED B23 1%
DNA {E1HX° rRNA ORI 5L Tna Efbins, LirL, B23 OFBIHEIL -5
B, TR =V ARSI o7, In vitro DFEERIYD, NMDA FIIFIZ %L CTHHT
PE R ZEE B FE X DL, AERNITHIEZEZT12E NMDA FllFR 23 i#<7e<,
B23 [T AEAFIT LA TITRNEB 2 HID, HAOWITAERTIE B23 Il LDT R
M= ABETT S, ZUT MR EMANEREE Ty ey s bk Livian, 51%,
Actinomycin D 72&°0 DNA #8534 A 48 FH U 723217V, B BEZ IIREICL TS
HEEBEZD,

QA HEERIZX 5 B23 DEIHIL, TRM =V AZ R 9B B23 2SI E ST
L CTHBE T D2 LDV RES IV, NMDA FIIBRIZE D7 R h—3 AL NF-kB OFZBITH
AT, p53 OFEBERIMNSELRENHD), £72, B23 1ZI+aRUT O p53 F/fEx
D SEHZE T E#EEITO MG BN HDPL, Zhe kb, B23 /MR BHIIE
IZATL, p53 DI RUT (EEMHIT 52 TT A= A2 M L T b EE %
bivd, —J7, HA-1077 IZ XD ARFEIER 1, B23 @ 198 & H @ Thr OV Al
DL TNDHEB Z BV, HeLa #ild T DNA 8512XY, protein phosphatasel B
(PP1B) iV b3 52 LT, B23 @ 198 % H D Thr OV it AU S5, =
FUZEY, DNA BB TN HLW )G & 5, 72, RhoA 1% PP1 Z AR TEMHALL T
WABZER D TNBE ZD7-, HA-1077 DR biE QA 1T L AL AR %
IR T, BP0 DNA [EEZITHZEMNATREE 72 o T T O MR AR E I S AE U T2 b
Ex2 oD, e, BRI LM ) T b FE T 5, HA-1077 1X7V7
AR LT G-CSF (EhiEk=am=—HlJK ) PEAZIREL, MRk REICEDD
HENDHDL 20, A 1413 HA-1077 ORI 3 D583, 70T HilaE L CTAD
TODDONPRFTL T B ENHD,

L EDZEDD, B23 1T AR C B O TR AR I RE T 2 2 eV R STz,
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W& = 1ERAL FR
APS Ammmoium peroxodisulfate
B23/Thr198 Thr'™ B3 ML LTIk RE D B23
BPB Bromophenol blue
CAD Caspase-activated DNase
CaMK II Calmodulin kinase I
cdk2/cyclinE K-Cyclin-dependent kinase I
CKII Casein kinase II
CREB cAMP response element binding protein
DMEM Dulbecco's Modified Eagle's Medium
DTT Dithiodhreitol
ERK Extracellular Signal-regulated Kinase
FITC Fluorescein isothiocyanate
G-CSF Granulocyte colony-stimulating factor
MEM Minimum Essential Medium
MLCK Myosin light-chain kinase
NB2a ~ T AR A e I
NGF Nerve growth factor
NMDA N-methyl-D-aspartic acid
PC palmitoylcarnitine
PC-12 7 MRS B PR R A 0 A
PI Propidium iodide
PIP3 Phosphatidylinositol (3,4,5)-trisphosphate
PKA Protein kinase A
PKC Protein kinase C
PMSF Phenylmethylsulfonylfluoride
PP1B Protein phosphatasel B
PVDF Poly Vinylidene Di-Fluoride
QA * VM
ROCK Rho kinase
RT Room air temperature
SDS Sodium Dodecyl Sulfate
TdT Terminal deoxynucleotidyl Transferase
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1E AL PR

N,N,N’,N’-Tetramethyle-enediamine
Transcription initiation factor IA
Tetramethylrhodamine-5-(and 6)-isothiocyanate

Neurotrophic tyrosine kinase receptor type 1
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Fig.1 Pattern diagram of mouse Hippocampus

Top is mouse brain. Bottom is hippocampus. Hippocampus is divided main 4 parts that DG, CA3, CA2, CA1 are. And the blue line shows cell layer.
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Fig.2 Structural formula of QA, NMDA , and Glutamic acid

Glutamic acid

O

oOH

H,N

OH

QA and NMDA are agonist of Glutamic acid, the structural formula of QA and NMDA look like Glutamic acid. These have dicarboxylic.
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Up regulation of kynurenine pathway o — —
kfnureninea-liﬁmnwgenese — H
3 Hydroaykynurenine
— Eh.linﬂllirlil:il:id \

MNKIDN racaptor
overstimulation

Fig.3Schematic representation of non-cell-autonomous neurodegeneration in Huntington’s disease
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Fig.4 Effect of palmitoylcarnitine on proliferation of neuroblastoma

A, Neurite elongation of NB2a after treatment with PC-BSA (right) or without (left).
B, NB-2a cells were deprived of serum for 24 h and subsequently grown for the
indicated time in the presence of 5% FBS either supplemented without or with 100 uM
palmitoylcarnitine, as described in the Methods section. The amount of' cells after the
indicated time was estimated by absorbance of 450 nm. The results are means + S.E.,
n=3, t-test.” p<0.05, **p<0.01 compared with CON vs PC at 24hr or 48hr. Scale bar is
20 pm.
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Fig.5 Protein expression of B23 is effected by palmitoylcarnitine at NB2a

A, NB2a is cultured with 5% FBS MEM and 100 uM palmitoylcarnitine for 72 hr. After
incubation the cell is lysed by Ripa buffer. The solution applied is 20 pg. B23 protein of
the solution was detected by Western blotting.

B, Protein bands measured by NIH image. The results are means + S.E. n=3, ¢-test.
*p<0.05, compared with BSA (CON) vs PC at 72 hr.
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PC-BSA

FITC

B23 B23/Thr198

Fig.6 Localization of B23 and B23/Thr198 in nucleoli and nuclei of NB2a cells with or without palmitoylcarnitine.
Immunohistochemistry shows the immunolabeling with anti-B23 polyclonal antibodies (green) done on B23 and Anti-B23/Thr198

polyclonal antibodies on B23/Thr198 of NB2a (e-h). Without palmitoylcarnitine is (a, c, e, g), with it is (b, d, f, h).B23 is stained (e, f)

and B23/Thr198 is stained (g, h).B23 is localization in nucleoli and nuclei, while B23/Thr198 is only localization in nucleoli. And, B23

and B23/Thr198 don’t altered localization between with or without palmitoylcarnitine. Scale bar is 20 pm.
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HA-1077

FITC

B23 B23/Thr198

Fig.7 Localization of B23 and B23/Thr'® in nucleoli and nuclei of NB2a cells with or without HA-1077.

Immunohistochemistry shows the immunolabeling with Anti-B23 polyclonal antibodies (green) done on B23 and anti-B23/Thr198
polyclonal antibodies on B23/Thr198 of NB2a (e-h). NB2a was treated without HA-1077 (a, c, e, g), with HA-1077 (b, d, f, h). B23 is
stained (e, f) and B23/Thr198 is stained (g, h).B23 is localization in nucleoli and nuclei, while B23/Thr198 is only localization in
nucleoli. And, B23 and B23/Thr198 don’t altered localization between with or without HA-1077. Scale bar is 20 um.
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MNGF

Fig.8 Effect of mNGF on axon elongation of PC-12 cells

Morphology of neurite elongation of PC-12 cells. The Cell is cultured with 10% FBS+10% HS Low-Glucouse DMEM and 100 ng
mNGF for 48 hr. Thr cells is cultured without mNGF, and with mNGF.The cells included mNGF is done neurite elongation. Scale bar
is 20 pum.
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3 B23/Thr198

Fig.9 Localization of B23 in nucleoli and nuclei of PC-12 cells with or without mNGF.

Immunohistochemistry shows the double immunolabeling with anti-B23 polyclonal antibodies (green) done on B23 and
anti-B23/Thr198 polyclonal antibodies on B23/Thr198 of PC-12. Nuclei were stained with propidium iodide (red). PC-12 is treated
without mNGF or with mNGF. Scale bar is 20 um.
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B23-antisense
B23-senese 18 hr

B23-antisense
B23-senese 24 hr 72 hr

o --
N --

Fig.10 Suppression of B23 expression by B23-antisense DNA

PC-12 is treated with B23-antisense DNA or B23-sense DNA for 18, 24, 72 hr. After
incubation immunohistochemistry shows the immunolabeling with anti-B23 (red)
protein antibodies done on PC-12 cells. Oligo-DNA is linked Fluorescein (green). The
Strength of immunolabelling is weaker the cells treated with B23-antisense DNA than

with B23-sense DNA. Scale bar is 20 pm.
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Fig.11 Survival ration of PC-12 stimulated by NMDA is reduction by B23-antisense DNA treated

PC-12 cells is treated with B23-antisense DNA for 18hr before neuronal differentiation.The cells is treated with mNGF for 48hr, and
after differentiation NMDA stimuration (0, 0.1, 0.5, 1, 5 mM) was done for 24hr. The cells was stained by DeadEnd™ Fluorometric
TUNEL System . The ration of counting TUNEL positive cells PI positive cell was increased by B23-antisense DNA. The results are
means + S.E. from 3 indipendent estimation.z-test, **p<0.01,* p <0.05, compared with B23-sense DNA (CON) vs B23-antisense DNA.
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B23 — D

B B23 Hochest 33258 Merge

Fig.12 The protein expression of B23 in mouse or rat hippocampus

A, Hippocampus removed of mouse or rat is lysed in Ripa buffer. B23 protein of the solution was detected by Western Blotting (lanel:
His-B23 0.05 ug, lane2: 37 ug total protein amount of rat hippocampus).

B, Immunohistochemistry shows the double immunolabeling with anti-B23 protein antibodies done on pyramidal cell of CA1 in rat
brain. Nuclei were stained blue with Hoechst reagent. Scale bar is 20 um.
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Fig.13 Imaging pixel of B23 localization
A and B were macrophotograph and imaging by the same cell of Fig 12
A.B230f Fig 12 was imaging by Image J.B23 was localization on nucleolar and

B.Hochest 33258 was imaging by Image J.
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Fig.14 Expression and localization of B23 in brain cortex, cerebellar Purkinje cell,

hippocampus of mouse

A, Hippocampus removed of mouse is lysed in Ripa buffer. B23 protein of the solution
was detected by Western Blotting. (lanel: His-B23 0.1 pg, lane2: 150 pg weight of
mouse hippocampus)

B, Immunostaining show anti-B23 by ABC kit. B23 protein is found in CA3 (a) and
cerebellar Purkinje cell (b).the result assented Bouffant’s result. And B23 protein is
frequently found in nuclear of pyramidal cell in CA1 (c) and granular cell in DG (d), of
neuron of cortex (e) Scale bar is 10 um. Arrows were shown B23 localization on

nucleolar.
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TUNEL

Fig.15 No effect survival of pyramidal cell by B23-antisense

B23-sense

Pl
T -
Immunohistochemistry shows the double immunolabeling with TUNEL positive cells on pyramidal cell of CA1 in mouse brain. Nuclei

were stained red with Propidium Iodide (PI).

B23-antisense DNA or B23-sense DNA is injected at intrahippocampus of mouse. Scale bar is 80 um.



QA

Control 1day 7days

Fig.16 Mouse hippocampus injected QA of Nissl stain
Photomicrographs illustrating the effects of quinolinic acid (QA) on the hippocampus show there. control (left), after 1 day from 50
nmol of QA (middle), and 7days 50 nmol of QA (right), were injected into the hippocampus. Brain slices (14-um) were stained with

cresyl violet. Scale bar is 100 um.
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Fig.17 Increased TUNEL-positive neurons in the CA1 region of the QA treated

hippocampus.
A, In the controls rat, no TUNEL-positive cells were observed. TUNEL-positive cells

were seen in the pyramidal layers of the QA-treated hippocampus. B, TUNEL positive
cell/PI positive cell was shown. The results are means + S.E., n=4. ***<(.001,

compared with vs without QA. #-test. Scale bar is 50 pum.
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nucleolar localization cell/ 40 cells 36.25+0.85 7.75+1.65

% of nucleolar lozalization of B23 90% 19%

Fig.18 Mouse hippocampus injected QA of B23 immunostaining by ABC kit
Photomicrographs illustrating the effects of quinolinic acid (QA) on the hippocampus.
control (left), 50 nmol (right) of QA were injected into the hippocampus. Each animal
was decapitated 7 days after treatment. B23 translocatied from nucleolus into cytosol
at 50 nmol QA. B, The ration of B23 localization at nucleour was shown. The results
are means + S.E., n=3. ** p<0.01, compared with vs without QA. ¢-test. Scale bar is 10

pm. Arrows were shown B23 localization.
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Hoechst 33258 Merge

Fig.19 The localization change of B23 in rat hippocampus by QA

50 nmol/ 1uL QA was injected in right hippocampus of rat brain. Control (1 uL PBS pH7.4) was injected in left hippocampus of same
brain. After operation the rats were housed in the same environment for 24 hr. And the brain was removed from the rats.
Immunohistochemistry shows the double immunolabeling with anti-B23 protein antibodies done on pyramidal cell of CA1 in rat brain.
Nuclei were stained blue with Hoechst reagent. B23 was transitioned from nucleoli or nuclei to cytosol at QA injected hippocampus.
Scale bar is 20 pum.

45



A TUNEL

o .

HA-1077

100 *
90
80 L
70
60
50
40
30
20
10
0

(%)

TUNEL positive cell /PI positive cell

saline HA-1077
Fig.20 Protection from QA damage by HA-1077 in the CA1 region.

A, TUNEL positive cells were observed less with HA-1077 than without HA-1077 in
lateral cerebral ventricle. TUNEL positive cells were seen in the pyramidal layers of the
QA-treated hippocampus. B, TUNEL positive cell/PI positive cell (red) was shown. The
results are means + S.E, n=3. * p<0.05, compared with vs without QA. ¢-test. Scale bar

1s 50 um.
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Fig.21 Dephosphorylation of B23/Thr198 by HA-1077 in CA1 region

Immunohistochemistry shows the double immunolabeling with anti-B23 (left green) protein antibodies done on pyramidal cell of CA1
in rat brain. Nuclei were stained blue with Hoechst reagent.B23/Thr198 is immunolabeled with anti B23/Thr198 (right green) protein
antibodies on pyramidal cell of CA1 in rat brain. Scale bar is 20 pm.
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Fig.22 Representation of the mechanisms of the protection from QA-induced damage by HA-1077-induced
dephosphorylation.of Thr198

QA overstimulated NMDA receptor, Ca>" inflow to intracellular. p53, SDH, NOS are affected by Ca®". The result raises apoptosis, lipid
peroxidation, and DNA damage. However we guess that HA-1077 prevents DNArepair by dephosphorylation of RhoA/ ROCK/ PP1B/
B23Thr198.
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B23I X HEREPED Y A2 73BT, Thr198D Vi {b(B23/Thr'®) | 30 i 14 5
[ZER 53 5LZTnD, Lol FEHTEMIIL, Rl FARAR R SR TOB23DO & E T
FERHATHD, 2T, =a—8arET /U (FEBEFEM L) 0O~ 7 A fd 18 2F il i Jf
(NB2a)&7 v MR B R R Skt I (PC-12), M N~ A+ b D TB23 D&
B MEF LT WS OSEEIIT = o — o GEHFEAIIE)T, MR FEOX U
(QAIZHET A R T, QAITINEZE TN LR/ b, HEO—REIhb
NMDAZ BERT A=ANTh 5, BIIE, i ZE R CRho-F - —EHLEHI (HA-1077)
BEDBHWLATEY, mEIZERL T E LIRS OMIGEREED M THhbD, LL,
=a—a UK AR BT L TIEZR W, A, v TR Ty MNEKIZQAZ G- LT-
QAREET NV AERL, IMEWNHA-1077%2 & 52 LD =a— AR #EN R EB23D
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L In vitrol\Z BT AB23D A HFERE >

NB2alZpalmitoylcarnitine, PC-12{ZmNGF CH#f& /b a2kt Z L, BEFEMAa) 5 IEHE
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HLPFB2IIE/MEB L OREIZRHTEL, B23/Thr! 136/ IMRIZRTEL TV, &5
(2, FBRR 3L R DONB2a TWestern blottingz 1T -7 25, Rt/ {b 1% IZB23 38 5
gzxtﬁﬂﬁnbtm’) PFESTCIZB23D R BN M EELE 2 BTz, PC-12Z% M3 b 1%

— A$HB23-antisense DNAZ % 5.1 CB233& B4 HHIL, NMDARIEZ1T 7=, %
@fﬁ%%, B23R B A IH L7267 Rh— T RE S0 INL 72729, B23IXNMDA I
(X DT ARh— 2Dl ’F%ﬁ#é:&iﬁ%ﬂé&éhf:o
L In vivolZB1T HB23D A Btk HE

~ ATy MR CTB23%8 fﬁk%f%éﬁf\“ék&)BB@ﬁ%@zﬁ:ﬁoto TORER, 1
FS(CA1EIR) D BEMHIIL(= 2 — 1 ) TB23I I/ IMERIZRIET 22 LB E 72T,
F77, WG |ZB23-antisensex & 5-L72L 2 A, TR —V REIE iiﬁéﬁﬂbfoﬁﬁlotﬁ
PERAAL BT ICB23 T E B 5 LB X bz, RIZ, MRIZQAZ, M=
HA-10772 5L, R EEGLFHI L 72, Z D55 K, HA- 10776’;011@%@71%
— I REIE AL, HA-107TN =2 — BT 528N LT, £,
HA-1077 D M B & G- 21T > 722 A, B23D J{EIZEALIZ R > T2 B,
B23/Thr'® DtV o b3 U7, HA-10770 = = — 12 AR 3|2 (X B23/Thr' ® itV o i
LB 5L CWVAEE 2 BT,

PLEDZEMND, B23 1T AR RICBWN T2 — AR #EZTEH L CODIEAURIBE
ni,
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