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( ) 

 

APP : amyloid precursor protein 

BC : basket cell,  

BCA : bicinchoninic acid 

BSA : bovine serum albumin 

cDKO : conditional double knockout 

Ce : cerebellum 

cKO : conditional knockout 

Cx : cerebral cortex 

Cyt c : cytochrome c 

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 NH2-terminal kinase 

JSAP1 : JNK/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,  

PCR : polymerase chain reaction 
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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 
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JSAP1, JLP

MAP  (MAPK) JNK

JSAP1, JLP

in vitro

in vivo JSAP1, JLP

Cre-loxp (PC)

(cKO) JSAP1, 

JLP in vivo PC Jsap1, Jlp cDKO Jsap1:Jlp cDKO(PC)

Jsap1:Jlp cDKO(PC) PC

Jsap1:Jlp cDKO(PC) PC

-1 APP

in vivo (BC) PC

JSAP1 BC

JSAP1 PC

Cre-loxp PC BC Jsap1, Jlp 

cDKO Jsap1:Jlp cDKO(PC/BC) Jsap1:Jlp 

cDKO(PC/BC) PC Jsap1:Jlp 

cDKO(PC/BC) Jsap1:Jlp cDKO(PC)

L7-Jsap1 PC JSAP1

BC JSAP1, JLP

Jsap1:Jlp cDKO(PC/BC) PC

JSAP1, JLP -1

JSAP1, JLP PC

JSAP1, JLP -1
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1), 2)

3)

Δ

2)

1), 2), 4)  

MAP (MAPK)

MAPK kinase 

kinase (MAPKKK) MAPK kinase (MAPKK) MAPK 5)-7)

extracellular 

signal-regulated kinase (ERK) c-Jun N-terminal kinase (JNK) p38 3
5)–10) JNK/stress-activated protein kinase-associated 

protein 1 (JSAP1) JNK-associated leucine zipper protein 

(JLP) JNK p38

11)-15) Jsap1

(KO) Jsap1 (cKO)

JSAP1
16)–18) Jlp KO

19) Jsap1, Jlp cKO 5

2/3 5

JSAP1, JLP
20) JSAP1, JLP

JSAP1, JLP in vitro

-1
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21)–23) -1
24) In vitro

JSAP1, JLP

-1 kinesin heavy chain (KHC) kinesin light chain 

(KLC) KHC -1
20) in vivo

JSAP1, JLP

 

JSAP1, JLP Jsap1 KO 16)–18), 

20) JSAP1, JLP KO

cKO

JSAP1, JLP (PC)

(BC) 25)

PC

PC JSAP1, JLP 25)

in vivo JSAP1, JLP

in vivo

BC

PC

JSAP1 25) BC

BC PC

26)-30) PC JSAP1, JLP BC

JSAP1 Cre-

loxP PC L7-Cre cKO 31)

PC BC GluRδ2-Cre cKO 32)

cKO PC in vivo JSAP1, JLP

 

PC JSAP1, JLP Jsap1, Jlp

cKO PC Jsap1, Jlp cDKO Jsap1:Jlp cDKO(PC)

BC JSAP1( JLP) PC JSAP1, 

JLP PC BC Jsap1, Jlp 
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cDKO Jsap1:Jlp cDKO(PC/BC) PC JSAP1 L7-Jsap1

Jsap1:Jlp cDKO(PC/BC)/L7Jsap1

JSAP1, JLP PC

PC JSAP1, JLP PC

-1 JSAP1, JLP -1

PC JSAP1, JLP

PC  
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Jsap1flox/flox(Jsap1f/f) 19), 25)  

Jlpflox/flox(Jlpf/f) 20)

Specific Pathogen Free (SPF)

Jsap1f/f:Jlpf/f Jsap1:Jlp cDKO(PC)

(Jsap1f/f:Jlpf/f:L7-Cre) Jackson Laboratory L7-Cre 31)

Jsap1f/f:Jlpf/f Jsap1:Jlp cDKO(PC/BC)

(Jsap1f/f:Jlpf/f:GluRδ2-Cre) ( ) GluRδ2-Cre
32) Jsap1f/f:Jlpf/f Jsap1:Jlp 

cDKO(PC/BC)/L7-Jsap1 (Jsap1f/f:Jlpf/f:GluRδ2-Cre:L7-Jsap1) Jsap1:Jlp 

cDKO(PC/BC) L7-Jsap1 L7-

Jsap1 PC L7-Jsap1 L7-

Jsap1 Fig. 9A L7 ATG pL7

	AUG ( ) pBS-L7-green 

fluorescent protein (GFP) L7 ATG

pBS-L7-GFP GFP Jsap1 cDNA 33)-35)

L7-Jsap1  

(Accession No. CDB0513T: http://www2.clst.riken.jp/arg/TG%20mutant%20mice%20list.ht

ml)  

 

 

DNA

pH 12.0 Lysis  (25 mM N

aOH, 0.2 mM EDTA) 95 °C ® pH 5.0

Neutralization  (40 mM Tris-HCl) pH 4 °C

DNA DNA

primer PCR DNA PCR DNA

Go Taq DNA (Promega KK ) PCR primer

Jsap1, 5’-AGGAACAGCCATAGATGGGACCGT-3’, 5’-GGGCTACACAGAGAAACCC

TGTCTCAA-3’ : Jlp, 5’-GTTTCCGTGTTCATTAGGGTGTGTTCAC-3’, 5’-CCCATGTAAGA
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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) 5’

-CGGAGAGGATGATGAAACTGAGGA-3’, 5’-CACTCAACTCTTTGTTGCTAGTGCC-3’ 

 

 

anti-JSAP1 (1 µg/ml)25), anti-JLP (2 µg/ml)19), anti-

mouse calbindin D28K (1:500 1:2000; C9848, Sigma-Aldrich ), anti-rabbit calbindin 

D28K (1:250 1:1000; AB1778, Millipore ), anti-cytochrome c (Cyt c) (1:500; 556432, 

BD Bioscience ), anti-amyloid precursor protein (APP) (1:50; MAB348, Millipore ), anti-

synaptotagmin 1 (SYT1) (1:100 1:300; 105002, Synaptic Systems ), anti-

synaptophysin (SYP) (1:200; S5768, Sigma-Aldrich ), anti-SNAP25 (1:500; T5168, Sigma-

Aldrich ), anti-glial fibrillary acidic protein (GFAP) (1:500; G3893, Sigma-Aldrich ), anti-

phosphorylated (Phospho) JNK (1:200 1:100; 9251, Cell Signaling )

mouse Alexa 488, mouse Alexa 568, rabbit Alexa 488, rabbit Alexa 568-conjugated 

anti-mouse anti-rabbit IgG (1:500 1:1000; Invitrogen )

4’, 6-diamidino-2-phenylindole (DAPI, Sigma-Aldrich )

anti-JSAP1 (0.33 µg/ml)25), anti-α-tubulin (1:5000; T5168, 

Sigma-Aldrich ) horseradish peroxidase (HRP)-conjugated anti-mouse, 

rabbit IgG (1:5000; GE Healthcare )  

 

 

4 % (PFA)/0.1 M (PB)

4 % PFA /0.1 M PB 4 °C

10 %, 20 %, 30 % /1 M (PBS)

OCT (Sakura Finetek Japan )

-80 °C 20 µm, 25 µm

(S9441, Matsunami ) TBST (0.1 % Tween 

20 / (TBS)) OCT

(2 % BSA, 2 % gort serum, 1 % Triton X-100 /TBST) 1

4 °C

TBST 3

TBST (vector laboratories )
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(LSM510 META, Carl Zeiss ) 20x, 40x

 

 

PC  

20 µm, 25 

µm TBS OCT

(0.1 % cresyl violet)

( )

(IX71, Olympus ) CCD  (DP50, Olympus )

Image J(National Institutes 

of Health ) 2 9 PC

PC PC Image J PC

 

 

 

-80 °C

Protease Inhibitor Cocktail (Sigma-Aldrich ) RIPA (50 mM Tris-

HCl pH 8.0, 150 mM NaCl, 1 % NP-40, 0.5 % sodium deoxycholate, 0.1 % SDS)

12,000 rpm

SDS (250 mM Tris-HCl pH 6.8, 10 % SDS, 30 % Glycerol, 5 % 

β –mercaptoethanol, 0.02 % Bromophenole blue) ®

BCA protein assay kit 

(23225, Thermo Scientific )

20 µg SDS-PA-gel electrophoresis (PAGE)

TBST PVDF (Millipore )

PVDF

PVDF TBST

5 % /TBST ( )

4 °C

TBST

Immobilon Western 

Chemiluminescent HRP Substrate (Millipore ) LAS-4000 (GE healthcare )
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Reverse transcription (RT)-PCR 

Sepasol-RNA I Super G (Nacalai Tesque ) RNase

RNA RNA RNase

total RNA

12,000 rpm 4 °C

12,000 rpm 4 °C RNA

70 % 12,000 rpm

4 °C RNase

RNA RNA RNA

PrimeScript  1st strand cDNA synthesis kit (Takara ) RNA

primer RT total RNA cDNA Jsap1:Jlp 

cDKO(PC/BC)/L7-Jsap1 cDNA L7-Jsap1 Gapdh

primer RT-PCR L7-Jsap1 primer

Fig. 9A L7-Jsap1 primer L7-Jsap1 L7

exon3 Jsap1  L7-

Jsap1 cDNA L7-Jsap1 mRNA

RT-PCR Primer : L7-Jsap1, 5’- 

CGTGTAACAGTTAATTCCCTGCCTG -3’, 5’- CTCGTCCATCTGGATCTCCATCAT -3’ : 

Gapdh, 5’-AAATGGTGAAGGTCGGTGTG-3’, 5’-TGAAGGGGTCGTTGATGG-3’.  

 

 

Student's t-test P P< 0.05
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PC JSAP1, JLP PC  

PC JSAP1, JLP Cre-loxp

PC Jsap1, Jlp cKO  

(Jsap1f/f:Jlpf/f) Jsap1:Jlp cDKO(PC) (Jsap1f/f:Jlpf/f:L7-Cre) Jsap1 cKO(PC) 

(Jsap1f/f:Jlpf/+:L7-Cre) Jlp cKO(PC) (Jsap1f/+:Jlpf/f:L7-Cre) loxp-flanked (floxed)

Jsap1, Jlp ( Jsap1f/f, Jlpf/f) PC

L7 Cre

L7-Cre 19), 20), 

25), 31) Cre loxp DNA

Jsap1:Jlp cDKO(PC) PC

JSAP1, JLP PC calbindin JSAP1

JLP 4

Jsap1:Jlp cDKO(PC) PC JSAP1, JLP

(Fig. 1A) JSAP1 PC

JSAP1 BC PC

JSAP1

Jsap1:Jlp cDKO(PC) L7 PC JSAP1, JLP

24 Jsap1 cKO(PC) Jlp cKO(PC)

Jsap1:Jlp cDKO(PC) calbindin Jsap1:Jlp 

cDKO(PC) PC (Fig. 1B) 24

Jsap1 cKO(PC) Jlp cKO(PC) Jsap1:Jlp cDKO(PC)

PC 24 Jsap1:Jlp 

cDKO(PC) PC

(Fig. 1C) Jsap1 cKO(PC) Jlp cKO(PC) (Fig. 1B, 

C) 24 Jsap1 cKO(PC) Jlp cKO(PC) Jsap1:Jlp cDKO(PC)

calbindin Jsap1:Jlp cDKO(PC)

PC calbindin Δ

(Fig. 1B)

JSAP1, JLP

PC

JSAP1, JLP PC  
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Figure 1 PC JSAP1, JLP  
(A) Jsap1f/f:Jlpf/f ( ) Jsap1:Jlp cDKO(PC) 4

Jsap1:Jlp cDKO(PC) calbindin JSAP1
JLP PC

(B) 24 Jsap1:Jlp cDKO(PC) PC
Jsap1 cKO(PC) Jlp cKO(PC) Jsap1:Jlp cDKO(PC) calbindin

(C) PC 24 Jsap1 cKO(PC) Jlp 
cKO(PC) Jsap1:Jlp cDKO(PC) 2 9

PC 1 µm PC N 4 Scale bars, 25 µm. **P 
< 0.01; n.s., not significant. 

 

PC JSAP1, JLP PC  

Jsap1:Jlp cDKO(PC) Jsap1:Jlp cDKO(PC)

8 12 16 24 40

Jsap1:Jlp cDKO(PC) PC
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8 Jsap1:Jlp cDKO(PC) PC

8 Jsap1:Jlp cDKO(PC)

PC PC

PC

(Fig. 2A) Jsap1:Jlp cDKO(PC) PC

calbindin 8 12 16 24

PC (Fig. 2B) PC

PC  (DCN) PC

16 24 Jsap1:Jlp cDKO(PC) DCN

(Fig. 2C)

Jsap1:Jlp cDKO(PC)

PC PC

8 (Fig. 2B, C) PC

24

Jsap1:Jlp cDKO(PC) GFAP

Jsap1:Jlp cDKO(PC) GFAP (Fig. 2D) GFAP

GFAP

Jsap1:Jlp cDKO(PC) PC

PC

JSAP1, JLP PC PC
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Figure 2 Jsap1:Jlp cDKO(PC) PC  
(A) PC 8 12 16 24 40 Jsap1:Jlp cDKO(PC)

2 9 PC 1 µm
PC N 4 (B) Jsap1:Jlp cDKO(PC)

calbindin PC Jsap1:Jlp cDKO(PC)
calbindin DAPI Z-stack

2 µm 10  (C) Jsap1:Jlp 
cDKO(PC) calbindin PC DCN
Jsap1:Jlp cDKO calbindin DAPI (D) 24

Jsap1:Jlp cDKO(PC) Jsap1:Jlp cDKO(PC)
GFAP( ) DAPI Scale 

bars, 25 µm (B, C). Scale bar, 50 µm (D). **P < 0.01; ***P < 0.001; n.s., not significant. 

 

 

PC JSAP1, JLP -1  

Jsap1:Jlp cDKO(PC)

JSAP1, JLP -1
20)-24) Jsap1:Jlp cDKO(PC) PC -1

8 Jsap1:Jlp cDKO(PC) PC

-

1 (APP)

cytochrome c (Cyt c) -1 -3

(SYP) 1(SYT) 3)

calbindin APP Cyt c SYP SYT 1

Jsap1:Jlp cDKO(PC) PC -

1 APP (Fig. 3 )

-3 SYP SYT1 PC

(Fig. 3 ) Jsap1:Jlp cDKO(PC) PC

-1

JSAP1, JLP PC -1

JSAP1, JLP -1
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Figure 3 Jsap1:Jlp cDKO(PC) PC -1  

8 Jsap1:Jlp cDKO(PC) calbindin
(APP) Cyt c (SYP)

1(SYT 1) ®
APP -1 SYP SYT1 -3

Scale bars, 25 µm. 

 

PC	
� JSAP1, JLP����� PC JNK  

Jsap1:Jlp cDKO(PC) PC (Fig. 1B, Fig. 2A)

JSAP1, JLP MAPK JNK
11)-15) JNK

36) Jsap1:Jlp cDKO(PC) PC

JNK

(Phospho-)JNK 8

Jsap1:Jlp cDKO(PC) PC JNK (Fig. 

4) Jsap1:Jlp cDKO(PC) PC JNK PC
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JNK  

 
Figure 4 Jsap1:Jlp cDKO(PC) PC JNK  

8 Jsap1:Jlp cDKO(PC) calbindin
Phospho-JNK ® Scale bar, 25 

µm. 

 

 

PC��� BC	
� JSAP1, JLP����� BC JSAP1, JLP

PC JSAP1, JLP  

Jsap1:Jlp cDKO(PC) PC JSAP1, JLP

JSAP1, JLP PC in vivo PC

PC

BC PC

JSAP1
25) BC PC

26)-30)

BC JSAP1( JLP) PC JSAP1, JLP PC

Cre-loxp

BC Cre cKO

JSAP1, JLP PC BC

JSAP1, JLP GluRδ2-Cre

PC BC Jsap1, Jlp cKO Jsap1:Jlp cDKO(PC/BC)

(Jsap1f/f:Jlpf/f:GluRδ2-Cre) 19), 20), 25), 32) calbindin

24 Jsap1:Jlp cDKO(PC/BC) PC

(Fig. 5A) Jsap1:Jlp cDKO(PC/BC)
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 Jsap1 cKO(PC/BC) (Jsap1f/f:Jlpf/+:GluRδ2-Cre) Jlp cKO(PC/BC) 

(Jsap1f/+:Jlpf/f:GluRδ2-Cre) (Fig. 5A) 24

Jsap1:Jlp cDKO(PC/BC) Jsap1 cKO(PC/BC) Jlp cKO(PC/BC)

PC 24

Jsap1:Jlp cDKO(PC/BC) PC

(Fig. 5B) Jsap1 cKO(PC/BC) Jlp cKO(PC/BC) PC

(Fig. 5B) Jsap1:Jlp cDKO(PC/BC)

PC JSAP1, JLP PC

 

 

 

 

 

 

 

Figure 5 PC BC JSAP1, JLP PC
 

(A) 24 Jsap1:Jlp cDKO(PC/BC) calbindin
Jsap1:Jlp 

cDKO(PC/BC) Jsap1 cKO(PC/BC) Jlp cKO(PC/BC)
calbindin  (B) PC

24 Jsap1:Jlp 
cDKO(PC/BC) Jsap1 cKO(PC/BC) Jlp cKO(PC/BC)

2 9
PC 1 µm PC

N 3 Scale bar, 50 µm. ***P<0.001; n.s., not 
significant. 
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Jsap1:Jlp cDKO(PC/BC)

calbindin PC 4 8 16 24

Jsap1:Jlp cDKO(PC/BC) (Fig. 6A) 4 8 16

24 40 Jsap1:Jlp cDKO(PC/BC) 

PC

Jsap1:Jlp cDKO(PC/BC) PC 8

16 PC PC

Jsap1:Jlp cDKO(PC/BC) PC

(Fig. 6B) Jsap1:Jlp cDKO(PC/BC)

GFAP 24 Jsap1:Jlp 

cDKO(PC/BC) GFAP Jsap1:Jlp cDKO(PC/BC)

(Fig. 6C) Jsap1:Jlp cDKO(PC/BC)

PC JSAP1, JLP JSAP1, JLP

PC  
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Figure 6 Jsap1:Jlp cDKO(PC/BC) PC  
(A) Jsap1:Jlp cDKO(PC/BC) 4 8 16 24

Jsap1:Jlp cDKO(PC/BC) calbindin
(B) PC 4 8 16 24 40 Jsap1:Jlp cDKO(PC/BC)

2 9 PC 1 
µm PC N 4  (C) 24 Jsap1:Jlp cDKO(PC/BC)

Jsap1:Jlp cDKO(PC/BC)
GFAP DAPI Scale bars, 50 µm. ***P<0.001; n.s., not 
significant. 

 

Jsap1:Jlp cDKO(PC/BC) PC Jsap1:Jlp cDKO(PC)

-1

-1

-1 SNAP253)

16 Jsap1:Jlp cDKO(PC/BC)

SNAP25 (Fig. 7 ) -3

SYT13) (Fig. 7 )

JSAP1, JLP Jsap1:Jlp cDKO(PC/BC) PC -1

JSAP1, JLP -1

 

 
 
Figure 7 Jsap1:Jlp cDKO(PC/BC) PC -1 SNAP25

 
16 Jsap1:Jlp cDKO(PC/BC) calbindin

SNAP25 SYT1 SNAP25 -1
SYT1 -3 Scale bars, 50 µm. 

 

Jsap1:Jlp cDKO(PC/BC) Jsap1:Jlp cDKO(PC) PC

(Fig. 5, Fig. 6B) JSAP1, JLP JNK
11)-15) JNK
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36) Jsap1:Jlp cDKO(PC) PC

JNK (Fig. 4) Jsap1:Jlp cDKO(PC/BC) PC

JNK

Phospho-JNK 16 Jsap1:Jlp 

cDKO(PC/BC) PC JNK (Fig. 8)

Jsap1:Jlp cDKO(PC) Jsap1:Jlp cDKO(PC/BC) PC JNK

PC JNK

Jsap1:Jlp cDKO(PC/BC)

Jsap1:Jlp cDKO(PC) PC JSAP1, 

JLP BC JSAP1, JLP PC

 

 

PC JSAP1 Jsap1:Jlp cDKO(PC/BC)/L7-Jsap1

 

Jsap1:Jlp cDKO(PC) PC (Fig. 1, 

Fig. 2) JSAP1, JLP PC

JSAP1 PC BC 25) BC

JSAP1( JLP) PC JSAP1, JLP PC

PC BC

JSAP1, JLP BC JSAP1, JLP

Cre-loxp BC

cKO Jsap1:Jlp cDKO(PC/BC)

 Jsap1:Jlp cDKO(PC/BC) Jsap1:Jlp cDKO(PC) 

PC (Fig. 5, Fig. 6)

F i g u r e  8  J s a p 1 : J l p 
cDKO(PC/BC) PC

J N K  
16

Jsap1:Jlp cDKO(PC/BC)
calbindin

Phospho-JNK
Scale bar, 50 µm. 
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PC JSAP1, JLP BC JSAP1, JLP

Jsap1:Jlp cDKO(PC/BC)

PC JSAP1 L7-Jsap1 PC

BC JSAP1, JLP

Jsap1:Jlp cDKO(PC/BC)/L7-Jsap1 (Jsap1f/f:Jlpf/f:GluRδ2-Cre:L7-

Jsap1) Jsap1:Jlp cDKO(PC/BC) L7

JSAP1 L7-Jsap1 (Jsap1f/f:Jlpf/f:L7-Jsap1) (Fig. 9A

L7-Jsap1 ) L7-Jsap1

L7-Jsap1

8 total RNA RT-PCR

L7-Jsap1 L7-Jsap1 RNA

(Fig. 9B) L7-Jsap1 mRNA JSAP1

8

Jsap1:Jlp cDKO(PC/BC)/L7-Jsap1

Jsap1:Jlp cDKO(PC/BC) JSAP1

(Fig. 9C) JSAP1

8 Jsap1:Jlp cDKO(PC/BC)/L7-Jsap1 L7

L7-Jsap1 PC JSAP1

L7 BC JSAP1

(Fig. 9D) Jsap1:Jlp cDKO(PC/BC)/L7-

Jsap1 PC JSAP1 BC JSAP1, JLP

Jsap1:Jlp cDKO(PC/BC)

24 Jsap1:Jlp cDKO(PC/BC) PC

Jsap1:Jlp cDKO(PC/BC) L7-Jsap1

Jsap1:Jlp cDKO(PC/BC)/L7-Jsap1

Jsap1:Jlp cDKO(PC/BC)/L7-Jsap1 PC Jsap1:Jlp 

cDKO(PC/BC)/L7-Jsap1 PC JSAP1 24

Jsap1:Jlp cDKO(PC/BC) PC (Fig. 

9E) calbindin Jsap1:Jlp cDKO(PC/BC)

PC (Fig. 9D Fig. 6A) Jsap1:Jlp 

cDKO(PC/BC)/L7-Jsap1 (Fig. 9D ) PC

PC JSAP1

JSAP1, JLP PC BC JSAP1, JLP
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PC JSAP1, JLP PC

PC
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Figure 9 PC JSAP1 Jsap1:Jlp cDKO(PC/BC) PC

 
(A) L7-Jsap1 B RT-PCR primer

(B) RT-PCR L7-Jsap1 RNA 8 L7-Jsap1
(Ce) (Cx) total RNA RT

total RNA cDNA L7-Jsap1 primer (A )
RT-PCR 1 4 RT 5 8 RT

(C) JSAP1
8 Jsap1:Jlp cDKO(PC/BC) L7-Jsap1 Jsap1:Jlp cDKO(PC/BC)/L7-Jsap1

JSAP1 α-
tubulin (D) L7-JSAP1

8 Jsap1:Jlp cDKO(PC/BC) L7-Jsap1 Jsap1:Jlp 
cDKO(PC/BC)/L7-Jsap1 calbindin JSAP1

JSAP1
BC PC  (E) 24

Jsap1:Jlp cDKO(PC/BC)/L7-Jsap1 PC Jsap1:Jlp 
cDKO(PC/BC) L7-Jsap1, Jsap1:Jlp cDKO(PC/BC)/L7-Jsap1

2 9 PC 1 µm PC N
4 Scale bars, 25 µm. ***P<0.001; n.s., not significant. 
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20) MAPK

JSAP1 JLP JSAP1, JLP

in vivo PC JSAP1, JLP

Jsap1:Jlp cDKO(PC) Jsap1:Jlp cDKO(PC) PC (Fig. 

1B, C) (Fig. 2B, C) PC (Fig. 2A)

(Fig. 2D) Jsap1:Jlp 

cDKO(PC) PC -1

APP -3 SYP, SYT1

(Fig. 3) Jsap1:Jlp cDKO(PC) PC JNK

(Fig. 4) Jsap1:Jlp cDKO(PC/BC) Jsap1:Jlp cDKO(PC) PC

(Fig. 5, Fig. 6A) Jsap1:Jlp cDKO(PC/BC)

PC (Fig. 6B) (Fig. 6C) Jsap1:Jlp 

cDKO(PC/BC) PC -1 SNAP25 

(Fig. 7) JNK (Fig. 8) L7-Jsap1

PC JSAP1 Jsap1:Jlp 

cDKO(PC/BC) PC (Fig. 9) Jsap1:Jlp 

cDKO(PC) Jsap1:Jlp cDKO(PC/BC) PC PC

Jsap1 cKO(PC) Jlp cKO(PC) Jsap1 cKO(PC/BC) Jlp cKO(PC/BC)

(Fig. 1, Fig. 5)  

Jsap1:Jlp cDKO(PC) 12 PC

(Fig. 2A) Jsap1:Jlp 

cDKO(PC) PC (Fig. 2B, C)
1), 2) Jsap1:Jlp cDKO(PC)

(Fig. 2D) JSAP1, JLP PC JSAP1, JLP

PC  

PC JSAP1, JLP JSAP1, JLP

in vitro Jsap1:Jlp DKO

JSAP1, JLP

JSAP1, JLP 20)

PC JSAP1, JLP



 28 

 

PC JSAP1, JLP PC (Fig. 2, Fig. 

6) Jsap1:Jlp cDKO(PC)  Jsap1:Jlp cDKO(PC/BC)

Jsap1 cKO(PC) Jlp cKO(PC) Jsap1 cKO(PC/BC) Jlp 

cKO(PC/BC) Jsap1 Jlp cKO (Fig. 1, Fig. 

5) Jsap1:Jlp cDKO(PC/BC)/L7Jsap1 PC JSAP1

JLP Jsap1:Jlp cDKO(PC/BC)

PC (Fig. 9E) JSAP1, JLP

 

Jsap1:Jlp cDKO(PC) PC (Fig. 2B, C)

Jsap1:Jlp 

cDKO(PC) PC -1

APP -3 SYP SYT1

(Fig. 3) JSAP1, JLP -1

JSAP1, JLP -1

in vitro Jsap1:Jlp DKO

JSAP1, JLP

-1 APP JSAP1, 

JLP -1 20)

in vivo JSAP1, JLP -1

in vivo JSAP1, JLP

-1  

In vivo

BC JSAP125) ( JLP) JSAP1, JLP

PC JSAP1, JLP PC

PC BC Jsap1:Jlp cDKO(PC/BC)

Jsap1:Jlp cDKO(PC/BC) PC (Fig. 6A)

PC (Fig. 6B) PC -1

(Fig. 7) Jsap1 Jlp cDKO(PC) (Fig. 2, 

Fig. 3) BC JSAP1, JLP PC JSAP1, JLP

PC
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L7-Jsap1 PC JSAP1

BC JSAP1, JLP

PC JSAP1 Jsap1:Jlp cDKO(PC/BC)/L7Jsap1

Jsap1:Jlp cDKO(PC/BC) PC PC

(Fig. 9D, E) JSAP1, JLP PC

BC JSAP1, JLP

JSAP1, JLP PC BC 25) PC

JSAP1, JLP PC

PC BC JSAP1

BC JSAP1

 

PC Jsap1:Jlp cDKO(PC) Jsap1:Jlp cDKO(PC/BC)

JNK PC (Fig. 4, Fig. 8) Jsap1:Jlp cDKO(PC)

Jsap1:Jlp cDKO(PC/BC) JNK JNK
36) in vitro

Jsap1:Jlp DKO JNK
20) Jsap1:Jlp cDKO(PC)

Jsap1:Jlp cDKO(PC/BC) JNK

JNK

In vitro Jsap1:Jlp 

DKO JSAP1, JLP

-1 ATP

Ca2+ JNK
20) PC JSAP1, JLP

-1 JNK

 

JSAP1, JLP

in vivo

JSAP1, JLP -1

JSAP1, JLP -1

JNK

JSAP1, JLP
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