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Analysis of neuro-immune synapse by fluorescence and bioluminescence imaging
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We developed a method of video-rate bioluminescence imaging to directl
detect degranulation from a single mast cell by measuring luminescence activity derived from the
enzymatic reaction between Gaussia luciferase (GLase) and its substrate coelenterazine.
Bioluminescence imaging analysis of mast cells (MCs) expressing NPY-GLase showed that the
luminescence signals of the secreted NPY-GLase were repeatedly detected after the addition of an
antigen.

In addition, we found that an antigen-induced increase in intracellular Ca2+ concentration was
suppressed slightly in cells on hydrogel-coated dishes compared with those on non-coated dishes,
whereas their subsequent degranulation was largely inhibited in cells adherent to the hydrogel.
Vinculin was distributed in a dot-like manner at the bottom of resting cells on non-coated dishes
but not on hydrogel-coated dishes. Moreover, microtubule reorganization and acetylation were also
suppressed in activated MCs adherent to the hydrogel.



[1]

in vitro

N-cadherin CADM1 nectin-3

CADM1
isoform [3]
18 [4]1
P
ATP
IgE
@
RBL-2H3 RBL-2H3
24
@
Gaussia princeps
GlLase GLase hGLuc:
human codon optimized GLuc Preferred GLase
pGLuc: preferred human codon optimized GLuc pcDNA3-hGLuc PCDNA3-
pGLuc neuropeptide Y (NPY) GLase NPY-GLase
RBL-2H3 NPY-GLase pNPY-pGLuc
Nucleofector 11 RBL-2H3 pNPY-pGLuc
05pg G418 NPY-GLase
RBL-2H3
(©)
24 well 24 RBL-2H3 3 NPY-GLase 0.5ug
24 300xg 5 4 lul
5 p g/mL 50 puL
)
EM-CCD ImagEM 1K, C9100-14 , 1024x 1024 pixels, pixel size = 13 um
1X81-ZDC2 1X-81-ZDC2 EM-CCD
C-
UPLSAPO 20x NA 0.75 pixel size
650 nm x 650 nm AQUACOSMOS
Ver.2.6 500 /frame 1.712 /image

AQUACOSMOS



NPY-GLase RBL-2H3 NPY-GLase
NPY-GLase RBL-2H3 35-mm 24
DNP-IgE IgE 30 HEPES 3
3 pg/ml HEPES
2 gm 3
50 ng/mL DNP-BSA
®)
RBL-2H3 24 DNP-IgE 30 DNP-BSA
50 ng/mL 2 /PBS 15 0.3
Triton X-100/PBS 30 1 BSA/PBS 30
Vinculin vinculin 1
Alexa Fluor 488 196G 1
tubulin tubulin K40 1
Alexa Fluor 488 196G DAPI 1
LSM-800
@
Preferred
hGLuc pGLuc  RBL-2H3 A
GLase Preferred Gene | horpGLuc [ oNPY] pGLuC >
pGLuc  hGLuc
4 1 Protein| GLase [ NPY] oGlase |
Preferred NPY-GLase sp 5
pNPY-pGLuc RBL-2H3 B
NPY-GLase - 800 - e
RBL-2H3 @ _
RBL-2H3 22 6004
93
2 < 400 4
)
NPY-GLase RBL-2H3 % 20
S
= o |
hGLuc pGLuc p;;VGFZZc
1 3
1 3
2
RBL-2H3
NPY-GLase
extracellular matrix: ECM
@
ECM
ECM

polyethylene glycol diacrylate (PEGSSDA)

vinculin

« 3

disulfide-containing

vinculin
vinculin

vinculin

vinculin



>

B
gl 1:53.888

1:54.390

~ Bright-field

1:56.898

Maximum

2:55.599

1:54.892

1:55.393 1:55.895

i
1:57.400

1:57.902 1:58.403

2:56.100 2:56.602

iy
C
55 3- 12
te v
o8 o
[
o5 3
g 5 v
5% 17
i L
o— 0 ~— PORN " A
ez
29 + DNP-BSA
<g . T r T T r T r )
£ -60 -30 0 30 60 90 120 150 180 210 240 270 300 330
Time (sec)
2 RBL-2H3
hydrogel (-) hydrogel (+)
antigen (-) antigen (+) antigen (-) antigen (+)
DIC
vinculin
3 vincluin
RBL-2H3
thapsigargin ionomycin
actin
ring

actin



microtubule
organizing center (MTOC) a -tubulin
MTOC a -tubulin
MTOC o -tubulin

HDAC6
« 4
A hydrogel (-) hydrogel (+) B
antigen (-) antigen (+) antigen (-) antigen (+) 6 1
A= . .‘ g Hhk
a-tubulin .3 g 1
' s

nucleus

DIC

Acetylated o-tubulin (normalized to hydrogel

overlay

0
antigen - T - +
hydrogel - - + +

ECM

1. Yokawa, S., Suzuki, T., Hayashi, A., Inouye, S., Inoh, Y., Furuno, T.: Video-rate
bioluminescence imaging of degranulation of mast cells attached to the extracellular
matrix. Front. Cell Dev. Biol., 6, 74. (2018)

2. Shiki, A., Inoh, Y., Yokawa, S., Furuno, T.: Promotion of microtubule acetylation
plays an important role in degranulation of antigen-activated mast cells. [Inflamm.
Res., 68, 181-184. (2019)

3. Shiki, A., Inoh, Y., Yokawa, S., Furuno, T.: Inhibition of degranulation in mast
cells attached to a hydrogel through defective microtubule tracts. Exp. Cell Res., 381,
248-255. (2019)



5 5 0 0

Yokawa, S., Suzuki, T., Hayashi, A., Inouye, S., Inoh, Y., Furuno, T. 6

Video-rate bioluminescence imaging of degranulation of mast cells attached to the extracellular 2018

matrix.

Front. Cell Dev. Biol. 74
DOl

doi: 10.3389/fcell.2018.00074.

Shiki, A., Inoh, Y., Yokawa, S., Furuno, T. 68

Promotion of microtubule acetylation plays an important role in degranulation of antigen- 2019

activated mast cells.

Inflamm. Res. 181-184
DOl

doi: 10.1007/s00011-018-1203-2

Watabe, K., Yokawa, S., Inoh, Y., Suzuki, T., Furuno, T. 446

Decreased intracellular granule movement and glucagon secretion in pancreatic a cells attached 2018

to superior cervical ganglion neurites

Mol. Cell. Biochem. 83-89
DOl

10.1007/s11010-018-3275-2

Shiki, A., Inoh, Y., Yokawa, S., Furuno, T. 381

Inhibition of degranulation in mast cells attached to a hydrogel through defective microtubule 2019

tracts.

Exp. Cell Res. 248-255

DOl
10.1016/j .yexcr.2019.05.019.




Suzuki, R., Inoh, Y., Yokawa, S., Suzuki, R., Furuno, T., Hirashima, N. 49
Monomer hapten and hapten-specific 1gG inhibit mast cell activation evoked by multivalent 2019
hapten with different mechanisms.

Eur. J. Immunol. 2172-2183

DOl
10.1002/ej1.201847973.

14 0 2

64

2018

Atsushi Shiki, Yoshikazu Inoh, Satoru Yokawa, Tadahide Furuno

Inhibition of degranulation in mast cells cultured on hydrogel

56

2018

Satoru Yokawa, Takahiro Suzuki, Ayumi Hayashi, Satoshi Inouye, Yoshikazu Inoh, Tadahide Furuno

Video-rate bioluminescence imaging of degranulation of mast cells attached to the extracellular matrix

56

2018




Tadahide Furuno, Satoru Yokawa, Kiyoto Watabe, Yoshikazu Inoh, Takahiro Suzuki

Decreased intracellular granule movement and glucagon secretion in pancreatic a cells attached to superior cervical
ganglion neurites

56

2018

40

2018
139

2019
139

2019




138

2018

Fc

40

2018

65

2019

92

2019




Tadahide Furuno, Atsushi Shiki, Satoru Yokawa, Yoshikazu Inoh

Inhibition of degranulation in mast cells attached to a hydrogel through defective microtubule tracts

57

2019

Tadahide Furuno, Satoru Yokawa, Ayumi Hayashi, Yoshikazu Inoh, Satoshi Inouye, Takahiro Suzuki

Video-rate bioluminescence imaging of mast cell degranulation

17th International Congress of Immunology

2019

Ruriko Suzuki, Yoshikazu Inoh, Satoru Yokawa, Ryo Suzuki, Tadahide Furuno, Naohide Hirashima

Addition of monomer hapten and hapten-specific 1gG inhibits mast cell activation with different mechanism

2019 Cell Biology ASCB Annual Meeting

2019

(Suzuki Takahiro)

(70298545) (33902)




