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Pluripotent embryonal carcinoma cells are available for identifying cellular
targets responsible for botulinum neurotoxins

Tsukamoto, Kentaro
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In order to prove the utility of P19 cells for the study of the
intracellular mechanism of botulinum neurotoxins, ganglioside-knockout neurons were generated by
deletion of ganglioside synthase in P19 cells usin? CRISPR/Cas9 system. The sensitivity of the
generated ganglioside-knockout P19 neurons to botulinum neurotoxin type C was decreased
considerably, and the exo?enous addition of the gangliosides GDla, GD1b, and GT1lb restored the
susceptibility of P19 cells to botulinum neurotoxin type C. Therefore, the genome-edited P19 cells
generated by the CRISPR/Cas9 system were useful for identifying and defining the intracellular
molecules involved in the toxic action of botulinum neurotoxins. Moreover, we evaluated the
endocytotic pathway for the uptake of botulinum neurotoxin type C into P19 cells. Consequently, we
conclude that BoNT/C could enter cultured neuron independent of both synaptic vesicle recycling and
clathrin-mediated endocytosis.

P19 CRISPR/Cas9



A B E FG

A/B EFG

P19

P19

o
C

CB-19
BoNT/C

BoNT/C C

Ho/C

H. AlexaFluor®488

Alexa Fluor 568
(2) P19
P19 4

CRISPR/Cas9

bdgalnt-1
P19-GKO
(3) BoNT/C
P19
BoNT/C 30
20
BoNT/C
SNAP-25 Western blotting
(4) BoNT/C :P19
CellLight
HC/C 30
4%
A BoNT/A
H/A
(1) BoNT/C
P19 BoNT/C
SNAP-25
bdgalnt-1
P19-GKO SNAP-25
(D BoNT/C

H./C-W1257A

BoNT/C

BoNT/C (nM) O 0.04 0.16 0.684 25 10

————

P19-WT

P19-GKO

P19

SNAP-25

GAPDH

SNAP-25

GAPDH

E1. P19-GKOIFADBoNT/Cl=3xid 2B 244
P19-WT#ll B2 Tl . SNAP-25D ] #f H'BoNT/C
BEEKEMIZIRoNEA. PIO-GKOHE TIE

SNAP-25(F Ui S higvort=,

(2) BONT/C



GTPase
Dyngo-4a P19
(100 pM) SNAP-25

PitStop-2

Filipin MB CD BONT/C
SNAP-25 2

<

o Ll
\i\\ _\ig\

< *

Dyngo-da(uM) 0 0 125 25 50 100

STl R F F OF

PitStop2 (uM) 0 0 25 50 100 200

SNAP-25 | "8 s SR BN = =

Filipinm@M) 0 0 1 2 4 8

SNAP-25 (S Sup SN = e

MBCD(mM) 0 0 025 05 1 2

SNAP-25 | % SN S S S e

E2. BoNT/COMANEEICHIT ST FY 1
F—RAETAOEE

WTNDIT R A= ARERICRIELTEH.,
BoNT/COfEMAEIEICRE LM o1,

(3) BoNT/C

phosphatidylinositol-3-kinase (P13K)

CytochalasinD CytD PI3K
Wortmannin P19
BoNT/C SNAP-25
3
&

. 1
o o

AN
< al

CytD (uM) 0 0 25 5 10 20

SNAP-25 | mm mm == == 2

Wortmannin (uM) 0 0 125 25 5 10

SNAP-25 | " Sam s mm =m =

B43. BoNT/COMBRNGE I H<o0E /Y

1 ABEHIOEE
WFhovsoE /YA —L RBEHITREL

TH.BoNT/COMBMNFEEIZFEE LT o1,

(4) BoNT/C

BoNT/C
Bafilomycin Al BafAl
P19 BoNT/C
BoNT/C SNAP-25
BafAl
« 9
o’ ob‘{é\
Q Q
& &

BafA1 (nM) 0 0 25 5 10 20

SNAP-25 | S up SR TN == ==

Ed4. BoNT/CORRAEEIZ %9 HBafAl DEE

BoNT/C M SNAP-25 D YN T (X BafATALEE 2 KU

RERTFRAICISI ST,

(5) BONT/C Ho/C

H/C

H/C  H/A

1
Tsukamoto K, Ozeki C, Kohda T, Tsuji T.
CRISPR/Cas9-mediated genomic deletion
of the beta-1,4
N-acetylgalactosaminyltransferase 1 gene
in murine P19 embryonal carcinoma cells
results in low sensitivity to botulinum
neurotoxin type C. PLoS One 2015; 10 (7):
e0132363. ( )

5
o , , ,
; A
N
. 2017 3 19-20
90 .
@ , ,
c
63 . 2016
7 16 .
® , ,
c
.89 . 2016 3
24



*

®

o

&)

C
. 52
.2015 10 24
Bafilomycin Al
.2005 10 1 . 47

TSUKAMOTO KENTARO

80434596

KOHDA TOMOKO

80336809



