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Study on the radiation quality dependence of the bystander effect in radiation
cancer treatment
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This study aimed to determine whether radiation-induced bystander effect is
affected by radiation quality. We exposed A549 cells at low or high LET-like condition using
thio-urea (TU) as a OH scavenger to mimic different radiation qualities of direct action/indirect
action. Cells were exposed to X-rays, with (TU+) or without TU (TU-). After irradiation, cells were
co-culture with non-irradiated bystander cells up to 24 hours. As a result, COX-2 expression in TU+
(high LET-like) irradiated cells were significantly suppressed compared to TU-. However, COX-2 was
equally expressed in TU+ and TU- bystander cells. These results indicate that COX-2 expression
pathway of bystander cells is modulated by radiation quality. Thus, we observed NF-kB
phosphorylation which is one of upstream molecule of COX-2. We detected the NF-kB phosphorylation
only in the TU+ bystander cells. Therefore, findings of this study indicate that bystander effect
and its signaling pathways depend on radiation quality.



The National Research Council

DNA
[Chen et a., Mutat Res, 2011]
RNA
[Blyth et a., Radiat Res, 2011]
Inducirble
Nitric Oxide Synthase; iINOS

iNOS
iNOS
[Matsumoto et al., Cancer Res, 2007]
LET
o SPICE
SPICE
DNA
gamma-H2AX
58
DNA
OH
OH
Thio-Urea TU 100 mM TU

OH

18a-glycyrrhetinicacid AGA



10°

r T I T T T T T T [ T T l T T T E
- ~O-TU0 ]
- = UG
107 L =
S 2 E
© B hd ]
8 C ]
w - X
3 107 |
e g il :
n C 2
107 l -
10'4 oo by e by b by
0 2 4 6 8 10
Dose (Gy)
AB49 TU+)  (TU) X
A549 (TU+)  (TU) X
LQ Mode!
60000
oTU (9
oTU (+)

50000

40000

30000

20000

Induced DCF fluorescence (RFU)

10000

0 1 2 3 4 5 6 7 8 9 10

Dose (Gy)
TU OH
TU OH
TU+ TU- 45% OH
#
54 i .
“Wf:‘i:?'h‘wﬁzo " Irradiated cells
E’o;4- j_ 5 Gy 8 Gy X-ray
23 without thiourea with thiourea (100 mM)
~ Z 1 C 1 4 8 243648h C 1 4 8 24 36 48h
W5 2
o E ] COX-2 | ™ smmmmmm— -
[
. i GAPDH | "=
—— e ——— ——
0 3 g 8 8
iNOS PGE2
-2 COX-2

X A549 iNOS iNOS



COX-2 PGE2 3,5,8Gy PGE2
5Gy TU+ X 5Gy
PGE2 8 Gy
PGE2 COX-2 TU TU-
Bystander cells
5 Gy 8 Gy X-ray
without thiourea with thiourea (100 mM)
C 1 4 8 24 36 48h C 1 4 8 24 36 48h
COX2 | i i g g A
GAPDH | — B
I COX-2
TU+ TU- COX-2
Journal of Radiation Research
5Gy [ 8 Gy ]
without thiourea with thiourea (100 mM)
IL-18 C 1 4 8 24 3648h LB C 1 4 8 24 36 48h
p-NI-KB | - - | PNFKD | W —— - I

1 TU+ TU-
NF-xB
kB

NF-xB COX-2

COX-2

GAPDH b D T — |

NF-xB

COX-2

TU+ TU- NF-

TU+

4"OIIIII|II|I|||I|||I|II

o
o

#R

TS A

1 I 1 L 1 Il | 1 1 L

yYH2AX level of targeted A549 cell

0.0

- —O—A549-GFP + WI-38
- —O—A549-GFP + WI-38 4

| —@—A549-GFP + A549

IIIII|IIIII|IIIII|IIIII|I

(+ GJIC inhibitor)

0 6

12 18 24

Hours post irradiation



(18a-glycyrrhetinic acid AGA)

AGA+ AGA-
DNA
gamma-H2AX
gamma-H2AX AGA+

-
(&)l

1.5 o TTTTT T T T I T[T TITT[T

*

11l 1

1.0

R H—IEE R

yYH2AX level of bystander WI-38 cell
)
o]

—O—A549-GFP + WI-38

N

—O—A549-GFP + WI-38

—/—A549-GFP + WI-38
(GJIC inhibitor)

—/—A549-GFP + WI-38
(GJIC inhibitor)

NLRET—RAHRE
yH2AX level of bystander A549 cell

T T T T T T T T 1T
) N IS N I S N I |
i - | I L1 Il

T T T T LI

0_5||||I||I||I|I|III|II|II|I
0 6 12 18 24 0»5IIIII|IIIII|IIIII|IIIII
Hours post irradiation 0 6 12 18 24
Hours post irradiation
AGA- AGA+ gamma-H2AX
8,24 AGA+ AGA-

24 gamma-H2AX



Alisa Kobayashi Teruaki Konishi 59

Radiation quality effects alteration in COX-2 pathway to trigger radiation-induced bystander 2018

response in A549 lung carcinoma cells

Journal of Radiation Research 183-189
DOl

10.1093/jrr/rry065

Alisa Kobayashi Narongchai Autsavapromporn Tengku Ahbrizal Farizal Tengku Ahmad Masakazu -

Oikawa Shino Homma-Takeda Yoshiya Furusawa Jun Wang Teruaki Konishi

BYSTANDER WI-38 CELLS MODULATE DNA DOUBLE-STRAND BREAK REPAIR IN MICROBEAM-TARGETED A549 CELLS 2018

THROUGH GAP JUNCTION INTERCELLULAR COMMUNICATION

Radiation Protection Dosimetry

DOl
10.1093/rpd/ncy249

6 0 1

Tengku Ahbrizal Farizal Tengku Ahmad Narongchai Autsavapromporn

SPICE

2018

Alisa Kobayashi

Analysis of radiation-induced bystander response between human normal cells and cancer cells using SPICE-NIRS microbeam

International Open Laboratory Symposium 2018

2018




NOS COX-2

60

2017

Kobayashi A, Autsavapromporn N, Tengku Ahmad TAF, Oikawa M, Homma-Takeda S, Furusawa Y, Wang J, Konishi T

Bystander WI-38 normal lung fibroblast cells modulate DNA double-strand break repair in microbeam-targeted A549 cells
through gap junction intercellular communication

MICROS 2017 17th International Symposium on Microdosimetry

2017

44

2017

Kobayashi A, Autsavapromporn N, Tengku Ahmad TAF, Homma-Takeda S, Furusawa Y, Wang J, Konishi

Bi-directional cellular signaling between microbeam targeted cancer cells and non-targeted normal cells

1st QST International Symposium "Quantum Life Science" -The path breaking life-scientists with quantum eyes and hands.
National Institutes for Quantum and Radiological Science and Technology (QST)

2017




(Konishi Teruaki)

(70443067) (82502)
(Ohsawa Daisuke)
(90324681) (82502)

(Tengku Ahmad Tengku Ahbrizal
Farizal)

(Autsavapromporn Narongchai)




