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Cells are consistently subjected to wounding by physical or chemical damages
from the external environment. However, the cells have an ability to repair the wounded cell
membrane. In addition, methods for introducing extracellular substances into cells such as
electroporation rely on cellular wound repair. In the present study, we newly invented a
laserporation method to make a pore in the cell membrane. By using this method, we examined the
mechanism of cell membrane repair. We characterized the dynamics of wound pores opening and closing
by live imaging of fluorescent cell membrane proteins, influx of fluorescent dye, and calcium ion
imaging. We also found that annexin C1 immediately accumulated at the wound site depending on the
external calcium ion. These results will contribute not only to basic researches but also to the
therapy for membrane repair-related diseases.

Ca annexin



uv

GFP-
CAR1
ImageJ
annexin C1 annexin C1 GFP-annexin C1
annexin
1) Laserporation
2.0
—
e
10 et it e 3

_. 8

%‘ 6

z 4 L

w

2
AL e e
dbgﬁ N Kbgf’dpif
Wound size (um)
2)
GFP-CAR1
half time 0.5 um 1.2
1.0 pm 1.8

-1.0 sec




3) Ca

Ca
Ca Ca EGTA
Ca
Ca
o 127
8
3
8
S
B
[0 L
o
C T T T T T T T T 1
5 0 5 10 15 20 25 30 35 40
Time (sec)
4) Ca
Ca Ca
GCamP6s
Ca
0.16 sec
5) Ca
EGTA
Ca Ca
Ca-induced Ca-release Ca
inositol 1,4,5 triphosphate receptor
(iplA) Ca iplA Ca
Ca Ca
6) Ca
iplA
Ca
7 annexin C1
annexin C1

GFP-annexin C1
GFP-annexin C1 (A, B)
annexin C2 ©



A

-05sec 00 05

1.0 15 20 25 30 35 50

B 1C

8 8

= [

% 5] AmnexinC1-GFP/BSS g | AnnexinC1.GFP/EGTA
o \ o

2 2

21 £

k] =

) [

14 [ b

0123456788910 0123456788910
Time (sec) Time(sec)
8) annexin C1 Ca
EGTA Ca GFP-annexin C1

GFP-annexinCl1 Ca

9)
GFP-annexin C1 Ca

10)

Anterior wound Posterior wound
-14-0O-sec

6
T. Kondo, and S.Yumur a (2019). Translation enhancement by a Dictyostelium gene sequence in



Escherichia coli. Applied Microbiology and Biotechnology, 130: 3501-3510. doi: 10.1007/s00253-
019-09746-7.

M.S. Pervin, and S. Yumura (2019). Manipulation of cell migration by laserporation-induced local
wounding. Scientific Reports, 9, 4291, doi: 10.1038/s41598-019-39678-1.

M.S. Pervin, G. Itoh, M. S. U. Talukder, K. Fujimoto, Y. V. Morimoto, M. Tanaka, M.Ueda, and S._
Yumura (2018). A study of wound repair in Dictyostelium cells by using novel laserporation.
Scientific Reports, 8: 7969, doi: 10.1038/s41598-018-26337-0.

Taira, R. and S. Yumura (2017). A novel mode of cytokinesis without cell-substratum adhesion.
Scientific Reports, 7: 17694. doi: 10.1038/s41598-017-17477-w.

Tanaka, M., T. Kikuchi, H. Uno, K. Okita, T. Kitanishi-Yumuraand S. Yumura (2017). Turnover
and flow of the cell membrane for cell migration. Scientific Reports, 7:12970. doi:10.1038/s41598-
017-13438-5.

Jahan, MD. G. S. and S. Yumura (2017). Traction force and its regulation during cytokinesisin
Dictyostelium cells. Europ. J. Cell Bioal., 96: 515-528. doi:10.1016/j.€jcb.2017.06.004.

6
Md. Istiag, Obaidi Tanvir, Shigehiko Y umura
Robustness of cytokinesisin Dictyostelium cell after cell membrane wound
, 2018.10.28

Md. Istiag Obaidi Tanvir, Shigehiko Yumura
Wound repair during cytokinesisin Dictyostelium cells
2018.10.20

Md. Shahabe Uddin, Pervin Mst. Shaela, Shigehiko Y umura
Regulation of actin and actin-related proteins dynamics at wound site in Dictyostelium cells
2018.10.20

Pervin Mst. Shaela, Md. Shahabe Uddin, Shigehiko Y umura
Dynamics of actin and actin-binding proteins during wound repair in Dictyostelium cells
2018.6.5

Shaela Pervin, Shigehiko Y umura
Calcium-dependent wound repair of cell membrane in Dictyostelium cells
2017.6.13

Risa Tairaand Shigehiko Yumura
Cytokinesis E: A novel mode of cytokinesisin multicellular aggregates
2017.6.13




30



