/NI TV v THIMEIZ BT 5 G X VN EISAP 1,
JLP D BEREAR T

EE&: Japanese

H AR E:

~FHH: 2017-10-05

*F—7—NK (Ja):

*—7— K (En):

B E: A)Il, Bk#&, Ishikawa, Momoe
X—=ILT7 KL AR:

il=F
http://hdl.handle.net/2297/45416

This work is licensed under a Creative Commons
Attribution-NonCommercial-ShareAlike 3.0
International License.



http://creativecommons.org/licenses/by-nc-nd/3.0/

L

INE TNV F v HIIRIZRB T B BB ¥ /7 E JSAP1, JLP OBEREFFHT

SRRERFR B RFHE7EF
AMPERR

RS 1323032001
K4 @)l dkig
EEREHESL BFH WK
®/HER FER_-TNEFE—H



SR/

AR NTBIT DHEFH—BE(T VT 7 XY FE) cceceeeecrierierseceressesssseesessessessessssssssssssssssssssssees 3
1= RS RS 5
FEBA cueeeeeseseeaesesaessssesssassessssssetssses et s ses et s ans et s et eE s A A eEas AR eE st e A eE et e AeE e e Aes et s ans et s et e s aesennanee 6
S S 9
75 S 9
g2 U 9
7L~V 10
B HERR AL 2B I eveeeeeeercrerererereseresssssssasssss e e e s e e e sesesesasasssssasssssssasnsseessnsssnsnsnanans 10
PC Bl TE c.vurueuereeueseteeesessesseseessssesss e see s ssses e s ses e s ses et s et ee s s e s et ee e e st s s ses e s ans et s ane 11
T RBF U T U YT £ U eeeseeeeesereseesesessessssssssssssssss s ssssssssssss s sesss s sssssssssssssssnsssnssnes 11
Reverse transcription (RT)-PCR .........oo o 12
R ac 1) 4 1 TR 12
O 13
PC % 2H) JSAP1, JLP KRIZ X % PC BhFRIZL & PR BLIE ..o, 13
PC #R8) JSAP1, JLP RKIZ L D PC DMHEZEME ..o 14
PC 281} % JSAP1, JLP IZ X 5 % R ¥ v -1 RIFME D S FR BB oo 17
PC 5 £/ JSAP1, JLP K&K~ 7 RIZB1T % PC #iFRELE TD INKIEHESL ... 18
PC X U'BC %21 JSAP1, JLP Kk~ 7 X % Al 72 . BC THH LTV 5 JSAP1, JLP
23 PC 12817 % JSAP1, JLP DIERRIZH 2 B BB DMBHT coveeeeeeerereeeereesesesessessssessnesnens 19
PC #%2MZ JSAP1 & %8l % Jsap1:JIp cDKO(PC/BC)/L7-Jsap1 ~ 7 A& Wiz L
B S 23
FEBR treetere ettt e e et A e A e Ae e Ae e Ae e A e A et A et eAe e Re e e ae e an e e et e e enanas 27
12 25O 30
BB TTRR cvveeereeeeeseeeeeseseessssses s et e s et e s e s s s e s b s A e e A e e A et A b s e A s AR e e A st an st et anans 31



AR 2MH—E(T V7 7> ME)

APP : amyloid precursor protein

BC : basket cell, /X2 %~ k#lj

BCA : bicinchoninic acid

BSA : bovine serum albumin

cDKO : conditional double knockout

Ce : cerebellum

cKO : conditional knockout

Cx : cerebral cortex

Cyt ¢ : cytochrome ¢

DAPI : 4’, 6-diamidino-2-phenylindole
DCN : deep cerebellar nuclei

DKO : double knockout

EDTA : ethylenediaminetetraacetic acid
GFAP : glial fibrillary acidic protein

GFP : green fluorescent protein

HRP : horseradish peroxidase

JLP : JNK-associated leucine zipper protein
JNK : c-Jun NHa-terminal kinase

JSAP1 : UNK/stress-activated protein kinase-associated protein 1
KHC : kinesin heavy chain

KLC : kinesin light chain

KO : knockout

MAPK : mitogen-activated protein kinase
MAPKK : MAPK kinase

MAPKKK : MAPKK kinase

NP-40 : nonidet p-40

OCT : optimal cutting temperature

PB : phosphate buffer

PBS : phosphate-buffered saline

PC : Purkinje cell, /Nix~"/L % o i

PCR : polymerase chain reaction



PFA : paraformaldehyde

Phospho : phosphorylated

PVDF : polyvinylidene fluoride

RIPA : radioimmunoprecipitation assay
rpm : rotations per minute

RT-PCR : reverse transcription-PCR
SDS : sodium dodecyl sulfate
SNAP25 : synaptosomal-associated protein 25
SYP : synaptophysin

SYT1 : synaptotagmin 1

TBS : tris-buffered saline



BE

PRI BN T AT R TROF LRI 2 7 A/NE 7R & OFEF 2 Wik 3 2 wh R ik
IR D AEAFIC U DBERE T H W | il SRR DIRFE TR & T PR A MR B A B &l =
9, JSAP1, JLP (IR TR WRBLNR O b AL, MILOMEGE, 5k, AfF. e &2l
W42 MR > 7 F ARER B TH 5 MAP % —¥ (MAPK) #5051 T & 52 INK #& 5
DN EFERMEZ T 2 RGE X X EE L THaLN TS, 72, JSAP1, JLP I3ff &
RV avYa v in vitro TORITHITRIZ X - T, IEFT ORI DT — 7 — & X

BHThob¥rvrbfia L, M ohRmEofEicEE+ 25 2 ARSI T
%o LU, invivo (281 2 LA RAIL T JSAP1, JLP OAEBRZ R 2B BEIC 1T £ 2R
2B ENTWAD, £Z T, Cresloxp v AT L& HAWT/RNT V% =Hll(PCIZE
JoarsFavati ) v 7T T McKO)~ T A EEH, i+ 252 Lick > T, JSAP1,
JLP @ in vivo TOIEREMENT 21T > 72, PC R#1Y Jsap1, Jip cDKO [Jsap7:Jlp cDKO(PC)]
~ U A& RN LA R, Jsap1:Jlp cDKO(PC)~ 7 % Tid PC Dz L & 4T D4
W, Z7 VA= ARBOENTZ, E5IZ, Jsap1:Jlp cDKO(PC)~ 7 A PC DHE ML ERIC
xR -1 Ik > THREESND I Far FU T APP BNE@EIRIICHH &, £7-.
in vivo TIZ/NA 7 v MHIRL(BC)2Y PC ORliZEBRIG RICHIZR DY T AX —ThHE U A—%
L TEY ., B A—TILJSAP1 OEWRERRO N D, TD7=H, K2 BC THEL
L TW2% JSAP1 OBERED PC DAMFIZH L TRBLZ G A TWHDOTIERWNEEZ L, 20
AREMEZ TR D722, £7 Cre-loxp v A7 L% T PC B XU BC #5#1Y Jsap1, Jip
cDKO [Jsap1:Jip cDKO(PC/BC)] ~ U A &EAEH L, T 21T/ - 7=, fEF. Jsap1:Jip
cDKO(PC/BC)~ 7 AT PC Ok, AT OB 72 & 3380 B, Jsap1:Jip
cDKO(PC/BC)~ 7 2 D FEHM % Jsap1:Jip cDKO(PC)~ 7 ZDFHM L —F L T\, &5
(2 L7-dsap1 " T VAV z=v 7~ A% HWT PCHRMIC JSAPT 2R BT 5 Z LT
Lo T, BC FfRAYIC JSAPT, JLP ZRAE L2V AFa—~ T A &/EH L, @I L7255 R,
Jsap1:Jip cDKO(PC/BC)~ 7 2 T B iL7- PC OMRILILE A L A ¥ o — & i, ABFZEIC
L > T, JSAP1, JLP [ ZMi SLAEAR RIS B W TR M AHERELZ > TR Y, RV -1 K
FEPE DB R L 2 HIH LT D Z BRI S L7z, £72. JSAP1, JLP X PC OAFFIC M
TV, JSAP1, JLP D RKITF 3 ¥ -1 {RAFPEO B3R % O REiE 2 42 U AR B AR e
REMZG SR T Z ERRBINT,



B}

PR ZE PR PR FRO AR E OO AR O AP IR 23 4E R DHETT & & b ISR & IR ELC X -
THEATHEICHREMLTE U, & DM A T2 2 & 288 e LI2RETH 5, Miiifuic ks
U T SR R AR R A DR RE S A AF I IE R ICEE T 0 | B R HE D B F D3| KRk & 7ok
EMRB A R 2T 2 e AMBNTVD V2, S HIIAOEISR % & v 3 7 BAES ke
(T & A R, WERICHERYEIL, MRENSDOF R XA = REDE—F — 4
Y RY B RN UTHUNE TN - Tm RIS L o TE STV S Y, U E TOEITIIS
2K o T B R I B VE U 7oA R O il 38 Tl MRBEME R E2NaT 537
TRPARS LRI G AN T A= T 7 Y — AR X F ALY LRI B O
%ﬁ&@i%m&ﬁﬁ% il 5% 2SR RAL U 72 B R AL RO H LD & W0 ) A3 F 5T
W5 D, E T BRI R N U A TR SR A O R B X 2 & h B
ZENHL TS TND ”*2“’0

AORL AR N AR D & ORI 2225 L, MfNY 7FAAREIC L » THRA b B & 5| & i
ZLTWS, 20OHTH, MAP 35— (MAPK)RER 1ML 7> & ORI IRZ LT, Ml
OWEFE, 3k, A e E R HIET 2 EE MR Y 7T VRERE TH Y . MAPK kinase
kinase (MAPKKK)7>5 MAPK kinase (MAPKK)., MAPK ~& o 7 Lz faE+ 2 97, —o
PR IIRERE D B MCED £ TEEMIZE S RESNTE Y . MFB TITEIC extracellular
signal-regulated kinase (ERK). c-Jun N-terminal kinase (JNK), p38 &9 3 DO GE
L < it Sz 910 KHFZE ¢35 B L 7= JNK/stress-activated protein kinase-associated
protein 1 (JSAPN) L ZFD 7 7 I U —A L "—TH % JNK-associated leucine zipper protein
(JLP)IE. MR 2 TEWREENFED b, INK BER L O p38 RIE AL+ 2 % 08
EHEEHL, BEHEY 2 — LV EMENIBEEREZERT 52 LITL > TERENDOR
B OREBAE L R AR LTV B RBE X VRV ETHD T SEATRIZEICB VT, Jsapt
J w7 T 7 MKO)= 7 AR AR R B Jsap! 2T 4> a N/ w7 T 7 F(cKO)w
U ATHABEZICET L, MEOXKIBRENED LN TE Y, JSAPT [T RN T
EFCMEORENZRI-LTND I ERRBENTNS 7, JpKO ~ 7 23— RIE#IC
FeET B9, AT T, S IRFIN AR BRI JsapT, Jip % cKO L=~ 7 A |3/EH% 538
ME TIZHLE L, IINEOILR, KIMEE DO 213 W 5 g OETHOMIRILE TR
L. JSAP1, JLP NILRM e 2 R b FEEM OMARRCRICKUEATH D Z ERH LM
STWBE 2, 2D &b, JSAPT, JLP [T 0 A4 (70K B L W H D 1 BN MFEAE
THEEZLND, 6T, JSAP JLP II#HC g 7 ¥ a /3T invitro TOSEATHISE

XY, BEREEDOE X —H NI ETHLIF AT U EOREE RAL VERL, E—



BB R EEMEERT LT, B—F—F NI E LR NZE SN 5L
DT ZFHE—=F R BE L UTHRET 5 2 & 2P0 1o v -1 Off M & BB £ L+
52 EPURENTE Y, MIREE~DOBEENFIE SN TS, In vitro THIEEE S
RS SR AP R 2 A N 72 Je 4T iR 2R CLE, JSAPA, JLP (B AR 0 E RIS WAD TTE
HI7eHERE 2 FF D, % v -1 (E#H kinesin heavy chain (KHC) 2 7K & 8245 kinesin light chain
(KLC)2 K672 % ki) ® KHC ¥ 7 ==y b EMHAEMTH L THFE 112k %
BRI AR L TN D Z EAVRIB SN TS 2, LinL., in vivo TR AL %
FINT= AT E 01T/ TH B9, JSAPT, JLP OMRAIIE I 35 T 2 A= B 72 Hghe
EAARERERENTND

JSAP1, JLP DHEEERNT 232 512572V | JsapT KO ~ 7 23 HAEE R IZFE T % 109
207- 0, JSAP1, JLP DHEREDFEMI 22 fEAT 2 B KO ~ 7 A TfT7/2 5 Z L3 LV, 2Dk
I IR KRa o] Rk, AHRRRFRERAIC X N B OBREER KK ST cKO v 7 AN
Hunbind, 2T, AW TIZESZ v /327 B JSAP1, JLP 235, /M7 /L % o = i (PC)
LRy MERIBCITIRVEEL D HLTW S 2 SICER L P, /NI iES S
MER . BEEER) R AT 2 EB T TH Y . PCIIT 7T ADM N BT D FE R
AT 5, PC 1% JSAP1, JLP ORI 5 < 2, Sl MRk L 20T I X - THIMAMK
BLOEROR G EBET D ENARETH D72, in vivo TD JSAP1, JLP OREREMRHT
WWHHThD EE X, IHIT, invivo IZB W T, MRSz Zth O RMIRC 7 ) 7 72 iz
JERZRYVAENTEY . ZROOMIR» L REBEZ T 0D EBEx HR5, BCIX
PC O#liZBIM R 2 B0 FTe K 9 ISR D7 TAX—THDHE L A—%2ERLTEBY, =
BV A — T3 JSAP1 ORBLRE V2 & RN HE SN TS ), BC OIERERZ D A 71 = X 4
EHE VLN S TR, BT TIE, BCIZE Y 2 =28\ T PC OEIFRIZE
VT DIGEENEN OFAZ IHIMICHIE L T\ 5 72 L /MM ES 2 BEREICLEOREN S 5
LEZLNTNWS 20 2 - PCIzHIF 5 JSAP1, JLP OFkREIX BC THRHL TV 5
JSAP1 DB E 21T TV D ATREME N E O D TR & B 2 7=, /NITIL 2 U E TIZ, Cre-
loxP + 27 L% FV T, PC 4 RMIZHELT 5 L7-Cre 5 72 M\ 7= cKO v 2 *%e,
PC & BC $BAIIZHILT % GIuRS2-Cre W5 % 7= cKO = 7 2 Qi ST Y |
B0 KO v AL PCIZ& H L7z invivo IZEBIT 5 JSAP1, JLP ORSREMHTIZIER I2H
HThbeEx,

AWFFETIX, PCIZHIT 5 JSAP1, JLP OREREMAT 21772 5 72T, £ 7 Jsap1, Jlip %58
R LAYIC cKO L 7= PC 5511 Jsap1, Jip cDKO [Jsap1:Jip cDKO(PC)] ~ 7 2D {EH,
fEMT 21T 72 > 72, & HIT, BC THEELL TW 5 JSAP1(dH 5 i JLP)AS PC I2H1) % JSAP1,
JLP ORI L 5 X TV D A2~ 272012, PC B X BC FrEH Jsapt, Jip



cDKO [Jsap1:Jip cDKO(PC/BC)] ~ 7 A, PC #2192 JSAP1 #3845 L7-Jsap1 T
VAV x=w I AN L A% 2 — [Jsap1:Jlp cDKO(PC/BC)/L7Jsap1] ~ 7 A% AE
L, T 21T o7, ZORE, BB Z /3278 JSAP1, JLP |Z PC 2B W TILEH 7otk
REZFEL, PC OAEMFICHATH D Z LR STz, JSAP1, JLP 1Z PCIZB W\ THF 3
- ARTEME O FR SRS 2 H1 L TR Y L JSAP1, JLP O R 1T F % ¥ -1 R IEME O fil 28 1%
DREFEZ AU, FRREMEZGI SR 23, £2. Th b PCIZkIT 5 JSAP1, JLP ORREIX
PC N Tl AEIIZITON TWD Z DRIz, ZZIHET D,



Ttk

<R

B BRI ST RN FAA 1T L DU R 10 31 2 B 28RS O 2l B9 2 AR # & &
RKFZOEWEREEB 2O TIT - 72, Jsap1™™Usap1™y~ 7 219 235 I (8
JIp" X JIp™) e 7 A PNF N A st AV JE BT SRR S B v 4 — BB S8 ffi % 0
Specific Pathogen Free (SPF)EEE CTE L Tz~ 2 &2 HW-, SRIOMETIE, =
o — =2l L Tdsaptdp”~ 7 2 % v 7=, Jsap1:Jip cDKO(PC)~ 7 =
(Jsap1”:Jlp™:L7-Cre) ix Jackson Laboratory ®L7-Cre k 5 v A ¥ = = v 7 <=7 23 L
Jsap 1™ Jlp”~ 7 2 % Rl % Z L X o TYEH L7-, JsapT:Jip cDKO(PC/BC)~ 7 %
(Jsap1™:JIp™:GIuRS2-Cre)iZ. WA =1 Bd% (HriE K 5) 7 543 5 L T2 720 7= GluR62-Cre
< 2L Jsap1Tup" v A B W T D LIk o TEH L, Jsaptidip
cDKO(PC/BC)/L7-Jsap1 ~ = A (Jsap1”:Jip":GluRs2-Cre:L7-Jsap1) % Jsap1:Jip
cDKO(PC/BC)~ 7 A L L7-dsap1 h T v AV 2= 7~ AELHETHZ & TIEH LT, L7-
Jsap1 N T VAV 2=y 7~ AIPCTL7-Jsap &l &2 RB\TH~TATHY, L7-
Jsap1&infDa A 77 MIFig. 9AILR LTc, L7TERTAKRDATGIZZE ) A - 7-pL7
AAUGR Y & — % W T, PIHZEMERFEE RF)0 605 L T\ 72 72pBS-L7-green
fluorescent protein (GFP)X 2 % — /& L7EA ROt = RUATGE RIS H, 1EAL
72pBS-L7-GFPX 2 % —DGFP =2 —F 1 o /1| Jsap 1D cDNAEAL T &4 A L 7239,
L7-dsap1 b T v AV == v 7~ 7 ZFTBMEFAIEIT TIERL L TW e l2Wie~ 7 2 & Tz
(Accession No. CDB0513T: http://www2.clst.riken.jp/arg/TG%20mutant%20mice%20list.ht

ml),

Bis TR

~ U ZOMBA AR, BRI UIc~ v AR EICHEB A 2257 LDNAZL
Wy HZLDTEDLHRY b¥ay FOFEIZHEV, pH 12.00Lysis/Ny 77— (25 mM N
aOH, 0.2 mM EDTA)Z#fkH 1c< Pz, 95 °CTHRA /L L, KETHHALEZDE, pH 5.0
®Neutralization/X v 7 7 — (40 mM Tris-HC)% < b x CpHZHFf L., 4 °CTiE.L LT,
Ny 77 =427 ) ADNAZFIR L7, JR L7277 ADNAZ R L LT, BEMELETIC
Fe BIICHE ST D primerZ AW CPCRAZ1T\), DNADIEIE 41T 7=, PCRIZH %5 DNAR
U 27 —¥XGo Tag DNA K~ U £ Z —+E(Promega KKt:)% H\ 7=, PCRIZ A\ 7=primer
fii%l, Jsap1, 5-AGGAACAGCCATAGATGGGACCGT-3, 5-GGGCTACACAGAGAAACCC
TGTCTCAA-3' : Jlp, 5-GTTTCCGTGTTCATTAGGGTGTGTTCAC-3’, 5-CCCATGTAAGA



GCAACACAGTTCTTACC-3' : Cre , 5-ACCTGATGGACATGTTCAGGGATCG-3', 5-TCC
GGTTATTCAACTTGCACCATGC-3' : L7-Jsap1 (primer set 1) , 5-TGTTTGGAGGCACT
TCTGACTTGC-3’, 5-CTCGTCCATCTGGATCTCCATCAT-3’ : L7-Jsap1 (primer set 2) &’
-CGGAGAGGATGATGAAACTGAGGA-3’, 5-CACTCAACTCTTTGTTGCTAGTGCC-3’

ik

G5 HERRAL S BOEAT LA L 7= — WL [anti-JSAP (1 ug/ml)®®, anti-JLP (2 ug/ml)'®, anti-
mouse calbindin D28K (1:500 ¥5 & TF 1:2000; C9848, Sigma-Aldrich #1:), anti-rabbit calbindin
D28K (1:250 33 & 1Y 1:1000; AB1778, Millipore #1:), anti-cytochrome c (Cyt ¢) (1:500; 556432,
BD Bioscience f1:), anti-amyloid precursor protein (APP) (1:50; MAB348, Millipore 1), anti-
synaptotagmin 1 (SYT1) (1:100 ¥ X % 1:300; 105002, Synaptic Systems #I:), anti-
synaptophysin (SYP) (1:200; S5768, Sigma-Aldrich £1:), anti-SNAP25 (1:500; T5168, Sigma-
Aldrich #1:), anti-glial fibrillary acidic protein (GFAP) (1:500; G3893, Sigma-Aldrich £1), anti-
phosphorylated (Phospho) JNK (1:200 35 X T8 1:100; 9251, Cell Signaling #1:)] f/H L7= —
wHiA [mouse Alexa 488, mouse Alexa 568, rabbit Alexa 488, rabbit Alexa 568-conjugated
anti-mouse & anti-rabbit IgG (1:500 35 & OF 1:1000; Invitrogen )], 6 i2< bz, B
4,12 4, 6-diamidino-2-phenylindole (DAPI, Sigma-Aldrich tH) i H L7z, V= A X 7 a v
F 4 ZIER L — W PiE [anti-JSAP1 (0.33 ug/ml)®®, anti-a-tubulin (1:5000; T5168,
Sigma-Aldrich #1) 14 F L 7= — ¥ Btk [horseradish peroxidase (HRP)-conjugated anti-mouse,
rabbit IgG (1:5000; GE Healthcare )]

SRR ARG A B ARAT

=T AN IREE R L, 4% ST AR LT LT B F(PFA)0.1M U iR E iR (PB) T
TR EZITV, MEZERY H LT 4%PFA/0.1MPB fici &, 4°C T—BpgEELETT- 7,
BEEDE. 10%,20 %, 30 %D A7 1 —R[1M Y L EiEE 7 (PBS) T A 7 1 — X EH#1 % 4T
W, RARETRY 27 LMD Y > 7 L& OCT =223 K(Sakura Finetek Japan 1)
TE L, -80°C Tl L7z, 7 UARZ v M&EHWTHHEY 7 /Lo 20 um, 25 um HfE
I EER L. 274 K(S9441, Matsunami FENZHBET 1T 208 L7=# ., TBST (0.1 % Tween
20 / b U AFEEEFLAEK(TBS)) TR @ OCT @ 3w RERY B, #0t%, 7 n
X T Ny 7 7—(2 % BSA, 2 % gort serum, 1 % Triton X-100 /TBST) C=iE. 1 Ko
Tuy X TRIGEToT, TRy X TRIGE, —REEZ bR, 4 °C T—BE—kHL
KRB %47 > 72, TBST THH L. —kEiik % < b x| =ik, 3 R ZIRFUASIG 21T > 72,
TIRGURBOGHKE T 1%, TBST THEi L. 40Ot & Al (vector laboratories #1) TEI A L7z,

10



ALY o T E G L — 3 — 2 % v BAMEE(LSM510 META, Carl Zeiss 1) 20x, 40x
Lo R I Clig & s Lz,

PC BdHlE

7 VA ALy NERAWT, RO IEFBRAIEO/RZ 220 LRI 5 IO 20 um, 25
um HAEEI R AAERC L, AT A NICHEHT iz, TBS TEIH O OCT =2 /Ny o REIRY
Pr&, = v ALYE(0.1 % cresyl violet) CHe 21T o 7ok, =& / — )L THAKEITV, *
VLA R o TEM L, BEARICREEERASH)TE AL, =y ANVREEITo o)
7T B EE(1XT71, Olympus ££) CCD 7 A 7 (DP50, Olympus )% f# i L CHEi4 o
B3 21T > 70, Z ORI L7clig 2 V<, B gt ¥ 7 & Image J(National Institutes
of Health #)Z FHWVT/MD 2 75 9 EH £ TICFEIET 5 PC OMIIAARZ FZRERIZHIBI L,
PCHDOUEZIT>7-, PCEOE ZIX, FERICEGMFENT Y 7 & Imaged ZH\W T, PCJg &
BRffE ORI AR &, TORIEZWE LT,

Do AFvTayT 4T

MBI Ko TREIE LT~ T A DA & V72 L, oK b BAREE T T/MM & RN ECE %
PRHL U7, BRER U724 o 7 VT RN ISR AR 22 SR Tl L. -80 °CTIRIF L 72, £RHELL 72
fi¥é % Protease Inhibitor Cocktail (Sigma-Aldrichtt)% < i 2 72RIPA/N > 7 7 —(50 mM Tris-
HCI pH 8.0, 150 mM NaCl, 1 % NP-40, 0.5 % sodium deoxycholate, 0.1 % SDS) CHET =
FA XL, Y= —a L, 12,000 rpmTiz L U CRfRs K 2 88 U7-, 8L 7=
% 12SDSY > 7 /v 7 7 —(250 mM Tris-HCI pH 6.8, 10 % SDS, 30 % Glycerol, 5 %
B —mercaptoethanol, 0.02 % Bromophenole blue)x < o %, A /LT 25 Z &IT X > THllfafh
R D& X7 E a8 e, fflafhtig s o 2 o3 7 B 1XBCA protein assay kit
(23225, Thermo Scientifictt)IZ X > TRIE L7z, 727 VLT I RTADET = VITHE X7
B %20ug7 77 A L. SDS-PA-gel electrophoresis (PAGE) %1772 > 72, T DH% 7L %Z4H)0
H L. TBSTIHIE CHtifi%. PVDF 2 > 7 L > (MilliporettZ 7 /v Z BT h T v A7 7 —4k
EICREL, NV AT 57—y 757 —HTPVDFA Y T L AT NVHRDR R Ex N T
VAT y— L, BUNTENNT AT 7 —ETPVDF X 7 L o A TBSTIRIK THE
L. 5 %AF LI ASTBSTIAI(T 0 v F v 78y 77 —)T LB T 0 v ¥ 7 2170,
— PR E L bxlzTayF 7Ny 7 7 —T4 CT—M—RIUR S Z 1T 72, —RPL
KOG, A>T L ZTBSTIIE TS L, “RKPikZz<bil7ny xRy 77—
TR IEZ TR ole, EO%, #2327 EF DN K% Immobilon Western
Chemiluminescent HRP Substrate (Milliporet:) Tt Hi L. LAS-4000 (GE healthcarett:)% H

11



WTCHENE & BT LT,

Reverse transcription (RT)-PCR

Sepasol-RNA | Super G (Nacalai Tesqueth)D FiEICHEV Y, FEBREL 225 ORNaselZ &
S TH TR ORNAB SRS VK 9 . RNAFTH B HICHE L7 EB%: B L RNase
7V —OKEMHEH LT TOEEEZIT/RV, total RNAZFHRI L=, ~ U ANLERL-~
DAY VO EEEZE L, ERICECZEEOE S — LB DR, FEYV oA AL
7o 7mamkn sz bx, 12,000rpm, 4°C Tl L, EEAFRIL, SRELL7Z BE &%
mOA YT axR) —E Lz, 12,000 rpm, 4 °C Tl L, RNAZHTH S H72, TREIC
70 %% 7 — &< bx, BEIRIC X THREICHE U722 B0 BrE . 12,000 rpm,
4°CTml LT /) — /L&Y RV =% RNase 7 U — Dk % < b 2 T A iR S+,
RNAV IR & 1% 72, RNAVEIRIZ & 0 2 RNAD I 135 ek a2 v CTRIE L 72,
PrimeScript® 1st strand cDNA synthesis kit (Takarath)D FiEICHEVY, RNAIZ T > & A ITHE
HBT 57 K Lprimerz IV TRTZ1TV, 44 L 7-total RNAZ>5cDNAZ1§7-, Jsap1:Jip
cDKO(PC/BC)/L7-Jsap1~ 7 A b5 5N 7-cDNAZ 1 & LT, L7-Jsap1d L *Gapdhi
{5+ DprimerZ VW CRT-PCR%Z1T - 72, L7-JsapTi@ifc DA FF 7 k& primerhiid
ik A HEIRIIFig. 9AIZR LTe, L7-Jsap1iBfs 1 % 38k 3 D primerlIL7-Jsap 1B s DL7i#E
{rf-rEIE Dexon3 & Jsap 1B AL FHEIK D I A DELH 2 385k 2 L O ICekGEh STk v, L7-
Jsap1i&fnDcDNA, T 72 b HL7-JsapT mMRNADS/NIMICIHB W THIL L TWE N E I a2 fiE
#r L 7= . RT-PCR I ff H L 7 Primer & %| ., : L7-Jsap1, 5'-
CGTGTAACAGTTAATTCCCTGCCTG -3, 5- CTCGTCCATCTGGATCTCCATCAT -3’ :
Gapdh, 5-AAATGGTGAAGGTCGGTGTG-3’, 5-TGAAGGGGTCGTTGATGG-3'.

BERH ERIRRNT

WEHFRIMRENTIZIL Student's t-test & W TOMT 21T > 7=, Pfii% P< 0.05 Z##aHICH &
L7,
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PC %2/ JSAP1, JLP R&KIZ X % PC s L & PR

PCIZEBIT D RGH /37 E JSAP1, JLP DEREZ f#tT+ 57012, £ Cre-loxp > A7
L% Tz PC RRRE 72 Jsap, Jlp cKO ~ U A Z2EH L7, FEBRICEHA L7z=> hr—Lb
(Jsap1™:uip™ . Jsap1:Jlp cDKO(PC) (Jsap?™:Jlp”:L7-Cre) . Jsap? cKO(PC)
(Jsap1”:Jlp™ :L7-Cre). Jip cKO(PC) (Jsap 1" :Jlp”:L7-Cre)~ 7 21, loxp-flanked (floxed)d
Bz 4N LT Jsap1, Jlp DA Tl 2 ~ v 2 (F 2 Isap”, Jp” & . /N TIL PC
BRI THZETaMbBND L7 a7 aE—4% —OffHl FC Cre flAx fEH
%%%@Wé L7-Cre NG v AV z=v /< AT AbESL Z LIcL > TEHLE 120

» Cre flAHi 2 56 13 loxp B 2385k L. Z OBELHIICHEE £ i17- DNA fEIEk 2 i A48 % |

REEEDLZ L RIETHD, £9. Jsapl:Jlp cDKO(PC)~ 7 Z{ZH T PC HRMIC
JSAP1,JLP B RE L TWEHE D ik PC~—H—Td %Pt calbindin Hiik & | i JSAP1
B D WIEHT JLP HUiR 2 F W 7o e E M b AT T~ 72, 2 ORER. A% 4 Bl o
Jsap1:Jlp cDKO(PC)~ 7 A?D PCIZHW T, JSAP1,JLP D ¥ 7 F LR RELTND Z &%
i L7=(Fig. 1A), = 2 T, AEMMBALFAIfENT T L7z JSAP1 O 7113 PC Oiffifi
RTIERE LTS K, [AEEC JSAP1 OEWIEBLAZED HiLd BC 2 PC Oz B4 4
WZIER T 28R D 7 T AZ—THDHE L A—IZIXJSAP1 OV 7 F AR bz, 2k
Jsap1:Jlp cDKO(PC)~ 7 A TlE L7 7' 1 &— % — DOl il F T PC #5812 JSAP1, JLP 23K
KLTWDLZEERLTWD A% 24 HliO 2 b r—/L Jsap1 cKO(PC). Jlp cKO(PC),
Jsap1:Jlp cDKO(PC)~ 7 A DL calbindin HLi& & I\ 7 & k0 L # ROMEHT Tl Jsap1:Jip
cDKO(PC)~ 7 AT PC OMELE 2 #88 S 7= (Fig. 1B), % Z T, 414 24 Mo =22 b
n—)b. Jsap1 cKO(PC). Jlp cKO(PC). Jsap1:Jlp cDKO(PC)~ 7 A Dk 7L b1k
R L7282 = Z e L, PC Offila iz flE Uiz, #iR. 4% 24 Wil Jsap1:Jip
cDKO(PC)~ 7 A TiE =t > hu—/b~ 7 2 & Hilit LT PCE DM RIS B AR B 33880 &
7= (Fig. 1C), Jsap? cKO(PC). Jip cKO(PC)TiZ Z 1 & D Bu13F8 8 & 727 - 7= (Fig. 1B,

C), £7-. Atk 24 HllndD =2 b r—/L Jsap1 cKO(PC). Jlp cKO(PC). Jsap1:Jip cDKO(PC)
~ 7 A D4t calbindin Hii& % v 72 SRR L IR Tl Jsap1:Jlp cDKO(PC)~ 7 AT
PC OB MNIFAET HHEIKIZ, calbindin @ K> MRO &7 F /U358 S, BlFZR 0@ 23 e
KALT D RERF < & DHM BRI L34 U T 7= (Fig. 1B), il Z2 AL A oo i 3 i 2% (2
BENECTZBRICED ONARBAL LTI MON TS, 2D OfEFRIL JSAP1, JLP
FENREELZ D, PCOAFIZAARERNZ R L TNDLZ L ZRRLTND, &
512, JSAP1, JLP o#fElE PC IZH T 2R EOHIHIC LG L Tnbd LEX BN D,
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>
(@)

4 weeks

control Jsap1:Jip cDKO(PC)

0.035 4
0.030 4
0.025 +
0.020 +
0.015 4
0.010 4
0.005 4

JSAP1

Calbindin

Number of Purkinje cells/um
o
control [T
Jsap1 cKO(PC) [
Jip cKO(PC) ii 3
Jsap1:Jip cDKO(PC) ﬂi H

JLP
24 weeks
Calbindin
Merge F
B 24 weeks
control Jsap1 cKO(PC) Jlp cKO(PC) Jsap1:Jip cDKO(PC)

N . .
Figure 1 PC %2872 JSAP1, JLP DKk

(A) Jsap1™:Jip™ (2~ m—)1), Jsap1:Jlp cDKO(PC)~ 7 A Db fis sk F I fiRhT, 1% 4 Fih o
2 hr—/b, Jsap1:Jlp cDKO(PC)~ U A /NMid D IR TE B i % $L calbindin Hiiiids L UL JSAP1 it
B D VMIHT JLP FUiE THREGEA LTz, AICHERKZ R L, PC Offaikz Ny M OB THTy Z &
TR L7z, (B) /4% 24 Wi Jsap1:Jlp cDKO(PC)~ 7 2 ® PC DBl il & ik lidk, = hm—
)b, Jsap1cKO(PC). Jip cKO(PC). Jsap1:Jip cDKO(PC)~ 7 A /MM FIREI Y] i % $i calbindin #t
BTt LT, (C)PCEOFE FRIMENT, 1% 24 WD = hw—/L, Jsap? cKO(PC), Jip
cKO(PC). Jsap1:Jip cDKO(PC)~ v A/NMDFRIRTE TN 72 = v AAYem L, /MKD 2 705 9FEH F
TOPCZEZA Y FLT1um H72Y PC OEERPE L, NEL4 ThH5, Scalebars, 25 um. **P
< 0.01; n.s., not significant.

PC ¥R A JSAP1, JLP RKRIZ X % PC DA M

B 7RO 2k u—L, JsapT:Jlp cDKO(PC)~ 7 2 % FAW T Jsap?:Jip cDKO(PC)
~ 7 AD XY FEM AR AT 24T o 7o, A% 8. 12, 16, 24, 40 Bl D 2 b r—/L|
Jsap1:Jip cDKO(PC)~ U A D@ > TV BAERR L7282 = v AVt L, PC O



WMRHEMRENT 21T > 72, T OFER. 4% 8 i D Jsap1:Jjp cDKO(PC)~ 7 A Tid PC D3k
oy br— vy R ERELE TR, A% 8 EEmLIED Jsap1:Jlp cDKO(PC)~ 7 A Tl
ary br—=y XL L TPC OBDHENIAE R 133D b, PC OO
DEG T~ T ZOREAET & & IS L TE Y, PC OMETHEDOHIRBE 2520 bt
(Fig. 2A), F7-. #hx o = b v —/v Jsap1:Jlp cDKO(PC)~ 7 A D PC DHfiZRIZD
W, BT calbindin HUIA A W T S R B ORRT 24T o 72 K5, T2 8. 12, 16, 24
D4 T O T, PC OO < (IZHhRAL 2 BI% S /= (Fig. 2B), & 512, PC ®
SR, PC DR DR EGH 83 2 /Mt (DCN) fHI T HRBD b, PC DiilisR D
K% 16, 24 JEE D Jsap1:Jip cDKO(PC)~ 7 A2 ® DCN TIEEA LT3 X 9 72 g s
B 5= (Fig. 2C)y ZAUTENREMNE L TWAH Z L 2RBRLTND & &2 b, BhREM
ISR EETROONDIBEDOOE S TH D=, Jsap1:Jlp cDKO(PC)~ 7 A T b
72 PC O HISE SR TH D Z L 2R — b T D4R TH D, PC OEhFEIZLIT 4
FRWLIE D3FE D B2\ WA 8 il T HERD HHL(Fig. 2B, C), 2D Z &1k PC o#hzEIE LI
PREHERIES S 2 SNDRENIBEICA L TWA Z L AR L TWD, F7z, % 24 Hik
Dy hr—L, Jsap1:Jlp cDKO(PC)~ 7 Z DHT GFAP Hifh % I\ 1= Sz ik b 2 O fRAT
TliE. Jsap1:Jlp cDKO(PC)~ 7 2T GFAP ® % 221G ML 2338 b 7= (Fig. 2D), GFAP
ISR D 7 ) T OOEDTHLT At A hO~v—DT—THO, TA a1 I
Mt R MEEEZZ T2 & ZITIHEEIL L 7V A=V ARE L D728, GFAP O Bx 2%
LT RRDOEFED~——L LTHWOILD, EHIT, 7V A — v R IR T L <
BOLNLBETHD, bl Jsap1:Jlp cDKO(PC)~ 7 Z T HiLl= PC DHEITHED
IR PSR TH D Z L 2R T /R TH L, ZNHDOREIL, PC ITHBIT S
JSAP1, JLP Ok ki, £ PC OEMRIALZ 4 U, W TORENAE UZ%Bic, PC Ofh
RAEMNBIEEZENTWNDH I EERELTVD,
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Figure 2 Jsap1:Jip cDKO(PC)~ 7 2 PC iZ351} B BRIk & AT DR i vE

(A) PC B DR RY 22 52 ROfRT, 224 8, 12, 16, 24, 40 B = > | 1 —)L | Jsap1:Jlp cDKO(PC)
< U APNMOFRIREE 2= AVBE L, IMEO 2105 9EBETOPCEI Y MLT T um b
720 ® PC 0¥tz RIELZ, N#ix 4 ThHbH, (B) 2> hr—/, Jsapl:.Jlp cDKO(PC)~ 7 2D
calbindin Hiti& % H\ 72 PC Jg DB ik L 2rufElT, = hu—/v Jsap1:Jlp cDKO(PC)~ 7 A /M
DFARE YT % BT calbindin Hik & DAPI CHuEdeta Uiz, A RIS SBEMEio Z-stack & AT,
EX% 2 um IZREL, £ EF 10 KfR® LIk E/R LT, (C) 22> hu—/ Jsapt:Jip
cDKO(PC)~ 7 2 ®#t calbindin #i{& % iV 7= PC ¢ DCN IS D s kAL 2 AOfEAT, = > b o — L,
Jsap1:Jip cDKO ~ 7 A/ FdR ) i % $i calbindin Hik & DAPI Tt L7z, (D) 4% 24 #
#it Jsap1:Jlp cDKO(PC)~ D AN VA — A, = hu—/)b, Jsapl:Jip cDKO(PC)~ 7 A/NKD K
WREGF 250 GFAP(T A h et A h~—h — Wik ThEYt L, DAPI [3%% "L T\%, Scale
bars, 25 um (B, C). Scale bar, 50 um (D). **P < 0.01; ***P < 0.001; n.s., not significant.

PC 1281} % JSAP1, JLP 2 & % % R ¥ -1 4K 77 oD il 2 gy 25 il

Jsap1:Jip cDKO(PC)~ 7 A CIIslhiZR g5 I BF NE L T D Z & R4 5 EZR I b
R B, JSAPT, JLP ITHh RIS DT — 4 —Z LV Th DL ¥ v -1 LHEERT S
ZENMBN TN ST 202 Jsap1:Jip cDKO(PC)~ &7 A D PC Tl ¥ v -1 {RIFHED
HHREE ICRERECTVDIDOTERN N EEZOND, ZOFRMEEZFRDL DI, £k

Wi = b —s, Jsap1:Jlp cDKO(PC)~ 7 2D PC DOEhZEIALERICF R k-

THIFRE S SN DM AERM L TV E0E 9, RN 21T 572, 52 -
1 Lo TH%ESND T 2 aA NHiBEZ v 27 EAPP), S har R T7<=——0
cytochrome ¢ (Cytc), &% -1 LIAMZ ko Tlak SN A FEMIC OV TEF R v -3 1 &
STHXEISNDYF TR 74P SYP) LV F T R &7y 1SYT)icEE LT Y, #i
calbindin #i{& & . APP, Cytc. SYP, SYT1 oW N0 FHUKIC L b “HEfB 2B IR -
72o SRR 2RO OFE R Jsap1:Jlp cDKO(PC)~ 7 A D PC R LI IZF %2 -
1k THXINDI Far RU T APP O 7 A0k 47 (Fig. 3 LEY), — 5 .
FRUUB Lo THIXSND SYP, SYT1 O 7 F/Lix PC OEZRBALERICIZ L A
H & e - 7= (Fig. 3 FE), = OfS 5% Jsap1:Jlp cDKO(PC)~ 7 2 d PC OFMsE AL H I
FARLUA Ko THESND AN TR T ROBEMPBINICEE L TVWD L E2RE LT
Wh, ZHRHOFERNDL, JSAP1, JLP 1 PC ICE T & % & -1 IR AEME 0 il 52605 % il 4
LTHY ., JSAP1, JLP DR KILF o -1 (RIFVE OB SR ik 2 f L, AR M % 5] & i
ZLTWADZEDRRBEND,
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Figure 3 Jsap7:Jip cDKO(PC)~ 7 2 PC BAFRRZLERIZ I 1T B F F T -1 DM OBIRW 2 EHE
A% 8D 2 b r—)L Jsap1:Jlp cDKO(PC)~ 7 A/l Ffk i 4 fr % . H1 calbindin HTK & |
7 IuA FRIBRES VX7 B (APP), 2 har RY7~—Hh—Cytc, ¥ F 7 +7 4T (SYP), ¥
FFRE T ASYT DT 2HEONT NN TEREGE LT, Ry 7 AONTITIEKXTH
5,APP £ X b FUTIEFFRY -1 OFMTHY SYP & SYTHIEIXF R -3 DM TH D,
Scale bars, 25 um.

PC #5588 JSAP1, JLP R4%&<T ) RIZE1T 5 PC EHFEMALES TD INK IEHE(L

Jsap1:Jlp cDKO(PC)~ U A Tl PC O BivE A 5| & e = ST\ 7= (Fig. 1B, Fig. 2A),
JSAP1, JLP iZ MAPK fRIE DR 2 N7 Th ¥ | FRIZ INK FRIEE D)= & e B 2 1) 18
LTWBREZ U AZEELTHMOATNS U E72 . INK RS ITAIILE 2 il 4 % &
BELTHMOEN TN P 22, JsapT:Jlp cDKO(PC)~ 7 A Tl b7 PC D%
HIREZEIZ INK BB S L TV D O Tl b & 2 b0 217 -7, 1%
PR ToH DH0 Y bR (Phospho-)JNK Hiik Z Fl 7z s il b 2 AU fifiTic L v . A% 8
Wi Jsap1:Jlp cDKO(PC)~ 7 2D PC DRI CIEMAI D INK 23R & 17 (Fig.
4), ZOREEMND, Jsap1:Jlp cDKO(PC)~ 7 2 ® PC Tl JNK R NIEMAL L Tk 0. PC
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