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Irradiated fibroblast-induced bystander effects on the apoptosis, growth and
invasive of urothelial carcinoma under canceré&#8211;stromal cell interaction
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Irradiated adipose tissue stromal cells (ATSCs) significantly inhibited the
growth and promoted apoptosis of non-muscle invasive bladder cancer (NMIBC) than that of ATSCs. In
contrast, irradiated ATSCs inhibited growth of muscle invasive bladder cancer (MIBC) than that of
ATSCs. Irradiated ATSCs promoted the invasion of MIBC. 53BP1 translocation into the nucleus was
observed due to the bystander effect in bladder cancer. Irradiated ATSCs controlled the expression
of extracellular signal-regulated kinase 1/2, p38, Akt in UC. llrradiated ATSCs promotes invasion
and inhibited growth of MIBC, in contrast that inhibited the growth of NMIBC by MAPK molecules
mediated bystander mechanism. Our alternative culture model may provide a promising tool for the
further radiation therapy into many types of cancer.

bystander effect



B X C—19. F—19—1., Z—19 (@)

1. BFEEBRARSFIDE R

B A O BRI TE T, JEARR AP E T 2 i 72 1 Cid /e < | BRAESERMAR-CHR A MIAR 72 & oo RVED A &
ORI LS B2 200 D, T, BURSRIEAIRL DS . B ORISR 2B A 52 5 2 LRI E
TEV. ZORFRPRMIENTEE 4 % 28X, “Radiation-induced bystander effects” & FEEIL TV %

(Mothersill C and Seymour C. Curr Cancer Drug Targets 6: 447-454, 2006) ., FURFRIZHIE U 7= BRHEZEAT
R -CRE AR e & ORRVE MRS, BEDEE M 5 2 2 BIIARHTH D, —J7, ¥ — HEMIHE EEHIX
FAEMEORLIRED 1 > TH D, HH, MBS ML O HEE - &%-E%%%mb\é%:\t&ﬁ
FlZEBEA ALY 7 v 238 L, IS Fa'@’—?—ﬁ‘é ZEMMBNTWD (Tlsty TD, et al. Curr Opin Genet Dev
11:54-59, 2001) . oz i, BEBERELAK O A PHCIHV B NI AAAET 2 FVBRIN S, IR PERE Ee H A O H 50 1=
PRETLZEERWZ L7 (K1) (Nanri M, Toda S, et al. International Journal of Urology 23: 510-

519, 2016), BEMEEE OB HFREIC I T, TRV 0O SRAE R AL-CRE WM I 23 ORI C L 0 A 217 C

B ARRAEM R SREEMIR (ATSCs) (SBEMEE1RTE - 2SS | 258 U L AIa o4 LF « 5l - 1298 - £ - i

B EPEL BELRIDLE + ATSCs o N .
« L R TERICH L 52 T D EHEls D, Ll

Sy - 7 W VR & o
ot s SAite : ‘é,a.: :9_:,.:’ Y EDERE I & i R i VB Ml & AR BRI T
- «uf_-’_,;’_“ wfi &:«;;’ THHITHLND LT, 2R, ERSMCHE TR

i R | 2omMETRTH S,
2. HFEDOBER

ABFFETIL, BEDEEEARL 0O A7 - HOGH - iR - W - TR BRI I1T B | I HRARAE 2 M O AR A
DBEEN & 2 OFIEERE 2 NI 223 BRI T 5, ABFIEIT X 0 OREDERE 0O B IR R R #E O PRI @
ML D 2 B O FEIRHERE ORI T & 2,

3. WFEDHIE

1) AR © Rl BEREE ARG B FE R VR eSS : RT4 5@ e heES - T24) @ R
fa :a) A% 1 RO wister rat DR AN~ Wi U 7 fE ARk bR [ E M2 (Adipose tissue stromal
cells) : & HRMESEMAERE (NIH3T3s) b) [A U < B2 FHENG Z #b) L 7= N8 A%

2) 853 A7 A : Collagen gel invasion assay system @z
%Fﬁ l/ Al %) ( 2) ° %‘[ﬂl c: Fﬁﬁ E%EH@ /G‘ % %) %y%;{fﬁ% (a) Urothelial cancer cells alone
RS R I EEar Al adl TRt ——

Muscle invasive bladder cancer (MIBC) : T24

bi/l/ |j§] L:@tﬁ L/ N 1 EI i‘%%?(ﬁ 12 Gy @ ﬁ&ﬁf@% % (b} Urothelial cancercolisw ATSCS ——= Adipose tissue stromal cells (ATSCs)
BT %, £0%, K= hrtln—2 K ﬁ i ﬁ <= NIH3T3 fibroblasts
75) [‘9 Eﬁ: z) Ij{JJI[L : = -3 — bl‘ V2 /7‘\}1/)@ ;&, ﬁg;@ L (c) Urothelial cancer cells + NIH3T3 fibroblasts };, ——

ZorL L. s (00 s il || EEE || R
ZONMAEAMIC ANEEHET 5,

3) MRROATE - HFE - B - FEEDT :
Bege 1,2 45 T, BN O T AR~ — 2 A/l % Ki-67, CC3 Ot TRt L, fiiiao 7 LNz
M2 e ) i THIE Lz, & BIC, MRS - bE Ry F T & 5 MAPK pathway, MMP-1,2,7, 9,
filamin A DR % ffEYett, Western blot & FVNTHEHNT T~ 5,




4) SRR EE R O RIS 5 2 BB ORI HtE, RALYMEORET

BRI D EE T ARLENE~—H—Th D 53BP1 ORI A HLAE YO TR 5, Lk
DEBRIZE O | SRR RAELE L & BRI RIIR O DA77 - BE5E - 121 - TEERE K N TR
REMICE 2 D8 L X OMEEZRIT 2,

4. WFERE
1. JERGRE R BRI AR (ATSCs) . JE GRS e DA - 150 - 1RIBIC 5 2 558

TR R A (ATSCs/NTH3T3s) 1%, FEVE M & kel U, fhJE 2 M ms e 1o U CHYgi ], 7R h—
o AEHE DB & & BT S B 7, BB RS (30U I, R n R I L L o A e oD BE IR I & L 7= A8,
ORI S o, —J7 . IENGRERE. AhiEdRiR s R - iR R & b iC 2 W o5 T,
SHIRERE 2 (et S W7o, BN RIE I L. FIREE R ORI MIES 2 MR T& 3. SN T R b—
AEEL, BBMERR ORI oT, Ko TUUNOERIZ, FUR gk EMid (ATSCs/NIH3T3s) A3 EtHE
HIREIZ B2 2 BB DWW THRIT 21T 72 o T2,

I Z MRS - RT4 EhfE R RE - T24 2
Non-irradiated gel Irradiated 12 Gy gel Non-irradiated gel Irradiated 12 Gy gel g
- . - = e e — — ~ = %
?ﬁ"’f:'?ﬁ‘\ﬁ:‘"w" ek, S : e ———r —_——— E 50000
o =Wl o
s o 40000 *
< 6 *
30000
50pm g
= 20000
o y B L YU il P4
, SSRGS AR = e e et o o T 10000 "Li "LD
o] = == = — + & e [s}
B — P B .
— Aoes Irradiated — *+ -+ - +

7days

Ay

m%ﬂimuuﬂﬂ L e

NIH3T3s

0

= 3 s Alone ATSCs 3T3s

fats
!
! B
Ll
i {
|
AN
/ ( \ i
—~ i/
e
~ )
&
!
!
i
Ki-67-positive RT4 cells (%)
3 3 3

La Irradiated _— *t

Alone ATSCs 3T35

g o
< Q40000 _ .
<t *
N | —
= 30000 |
o
. 0 |
:@-‘w&ldwl e 2 20000 |
73 3 — £
eSS E ]
& —_— = Z 10000 |
o ] = = 5
Zes s |
= . = 2 5
o R — - Irradiated = =l = =
: Alone ATSCs 3T3s
2 _ s -
3| SOOI FLUSEGNNeRy  CreeSTtes ety e e A
- 2 = s =S .
o« T o ® W -
2 = = PR s
= -

o
o
.
JJ

B
o

N
o

s
© o

Ki-67-positive T24 cells (%)
w
<)

Iradiated _—+ = =+

Alone ATSCs 3T3s




2. JEBLRARE X B BT BRI (ATSCss) 7355 8 12T PERE LN D 12 IEREIC 5 2 B B2

TR ARG ATSCs 12 L 0 | R REYERE R o 7 L IR AMIEE S, TIER X Y 2 B o)
DS R0 I STz, HURBRIE NIH3T3 fibroblasts & OILEEHE T 6 FER S /IR Mg
SATZD3, ATSCs & DILIFRFED FNRIEOREN K E oo, RIMEEEEK & LT MIP-1, -
9, filaminA DFEINF o737 3¢Hl % western blots JEIC THMT L7z, ZFAWNIREAZR Z S22
T2 15 S HE IR LR B T, ORISR ATSCs & DI TRIDEMITIE T LT\, 8
REMEREREE T2 X7 ORFOEITIR N oTz, T DIEIHI N1 D Z LI &
v i fE IR MR NOE TlX. SANRER R O N0 olc LR ST,

Non-irradiated gel Irradiated 12 Gy gel =+ - _+ =+t -+
B Alone ATSCs Alone ATSCs
MMP1 b — |
MMP9 |
8"‘9’*&3‘"“'&‘“.’-0”&‘ = o . -
<_‘; 5 2 Tubulin an e S S it ae AN SN
s MMP1 g MMP1
.- 2 5 2
o
° c
215 % 15 1
o g =
g 1 % 1 :
(] o
25 505
) [7]
&o o
Irradiated Irradiated — - +
< Alone ATSCs « Alone ATSCs
[~ N
&2 MMP9 Eo MMP9
o o
$ = S5 :
& £ '
o o
a1 51 .
2 r 2os
5 &
° °
[24)) x o
lrradlated -+ -+ Irradiated -+ +
Alone ATSCs Alone ATSCs
i A
& filaminA . filaminA
57 ki 5 3
c6 T c
S S25
s ‘ e
1] 0
- o, | o 2
Q Q
- 33 15 T
£ p 2
3 3! g S0
S 160 ol [ mmm @ o
£ 120 Irradiated -+ -+ Irradiated -+ +
£ Alone ATSCs Alone ATSCs

P!
P
S S

Invation dej

0

Irradiated =
Alone ATSC 3T3

3. BELFTLEM~—Y—Th S 53BP1 DENERFEIDHRT]
53BP1 (FIEIRIEPERE DL CITMAE, RIEMERE DR CIIENICHEL L T\ e, 7 VNI IRET O - TR
MR CIIRENERER AL O, WIRIEMEIE DR Tix, B~ EBAT Lic, FERIEMERE DO - R D
BT, SRR ATSCs 12 & % Radiation—induced bystander effectsZX V. 53BP1 25, HIIRE D> H8%
WIZERFEDAT U 7o, BBk 3T3s 1 & 0 =B MR DEE - =B IR D & b BNERREBLMEE S vz,
FEIESMIEEERE - RT4 BE=EMENRE - T24 PR e nuckes

Non-irradiated gel Irradiated 12 Gy gel ladiated 12/ Gy gel O RIF (iradiation-induced foci)

Non-irradiated gel

Cytoplasm area of 53BP1 expression

£
® E
c 2
° 8 4000
< E
s 3000
g
<(
% 2000
£
21000
a
3 0]
Iradiated _—_+ -+ -+

Alone ATSCs  3T3s

2500 =

2000

.
1500
e
1000
500 i ‘
oL 1 | | |

radiated _— -+ -+
Alone ATSCs 3T3s

S 538p1 surface Area of T24 cells (um?)




3. JENGRIRR K iR R BRI (ATSCs) 2354 B 12 BB 1= 5 2 B 2
YUK array <°> Western blot THEFEIZEY 595 MAPKK 52D molecule DIRFR AT > 7=,

ERK/ERK, p-p38/p38, p-Akt/Akt, p-mTOR/mTOR, p-70S6kinase, p-CREB, p-HSP27,

INK/JNK 72 X D53 TR L, HEAMIRBREOHAE T £ 5 2 b,
FAESE =R E R - RT4

Non-irradiated gel Irradiated 12 Gy gel

-
N
o
[=}

0

i

@l b

5|

T4 cells

1000

o3}
o
o

600

B
o
o

L
.
N
o
o

e — e - - - - - — - o

Protein array pixel density of R

o

Alone Alone ATSCs FE O P E *w APFELELEESESES S

B R EE R RE - T24

.D. o[]o .D. ["J.gssoo

3
S

==
==
==

Protein array pixel density
g 8

000
0 0 0 500
: D: : : 0-‘“*~<"‘v‘zsaeuu»~@> Py
Irradiated — + — + PR EEESI OIS E S S8y 5SS
Alone ATSCs
(J ERK1 | p38a-y o
D HSP27 T Akt1-3 | | Non-irradiated gel
O CREB () JNK1-3 . Irradiated 12 Gy gel
JmTOR JNK pan I ATscs gel

() p70Skinase () GSK-3p

. Irradiated ATSCs12 Gy gel

p-
p—

EF L V., Radiation—induced bystander effects |2 X ¥ . ATSCs MNFEiEIEREE Tl 7 A k
— U ARHER T & 7 B0, IR TEMERE N TR - IRIEMEER IS D T E AR S T, FEIR
TR B & R ClE, TN Z 72 5 MAPK #RE O HE iR B BEHIEIK 123 O 12 B

i o BN,



29

2020

Bystander effect of adipose tissue stromal cells regulates the malignant potential of urothelial carcinoma

2020

2018 2019

(Mitsuru Noguchi)

(00325648) (17201)




(Shohei Tobu)

(50647021)

(17201)




