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R 10,000 LT 96 FLEH, 24 h)E, &
B e B IR BB AN (PR BB R, ARSI IR
24h J5, BEWHIEFRH, PBS BIMPE4NE,
TJa, FH 0.5%1) 45 il 55 F VA i = i 44 2 15 min,
W A 4 f 58 RV, NN 100 pL AP RSN (pH =
4.2)/50% LFERAWE D 30 min RS G5 FI G
FrA% (BIO-TEK Power Wave XS, USA) Kl k¢ 5 7
540 nm AL WO FEAE o DL AT I 155 SRR AL E Ayt
MR, 0 H e AR A B AT bR AR AL AR B

1211 %itsiin

AT 5K Origin 8 HAFFATSHIFAERE], X
FI8i 1124774 Student’s t-test, p<0.05 B, A
M ZFARIFE S A B R IE T A1
Z/DEE 3RS R, SChH PR bR
77 RoRe

Micronucleated cells per 1000 cells / %o

Dose /Gy

2 #R

21  X-BT4&A[{E H460 AP IESRIERR/N S
B35 R

AW R FH AR TR 78, IRBR T X-H4%
7E H460 41 5 S LR RN S 55 R0V . an e 1
fiim, ¥ 5 Gy X-BHRIRATE 18 h (& MFR 7R
(RCM)#F% BI AR AT AT AL FE (1) 55 RS 4R A, 55 30
S 1R P ORZ T B3R AR N T R 52 IR G 2% 1R 15 R T
(SCMYEERAHIEIN T 3.5-5 1%, 2050 AR K%
fiX T 8.3%. X LUZh FL B X526 AT 7E H460 41 i
FBIFHIBFIRBAFIZHN: HH S Gy X-GF4HE
S 26 AR FRIBR 10 Gy X-5 2R HRUS I 1 26 AR
FRIAT 55 350N 40 M P = 2B A% T 6 2 [A] 1) 22 5
ARG R S, RFNASF R S S 5
S ARABA ) 55 25

08
0.6 [

04

Clone survival fraction

02

Control

Bl 1 X-HH£R7E H460 4N T HRG FRA- T 057 500 (a) HA60 55 RN 4N 46 oA 52 fEURN 52 HEAT S 18 h 25 1- 15 97 (SCM. #
RCM)}E 7% J5 X TR B - (b) H460 5% RN 4R 20 A 52 BRI 52 BRI 18 h 2615 FR3(SCM A RCM)}: 77 I 1 5 B A7 176
* 5GBS FRIBNIUR 32 R SR A 55 IR B00 JRAH B, p<0.05
Fig.1 X-ray irradiation induced medium-mediated bystander effects: (a) the frequency of MN formation in unirradiated bystander
H460 cells cultured in SCM or RCM harvested at 18 h post-irradiation; (b) The clonogenic cell survival of
unirradiated bystander cells cultured in SCM or RCM harvested at 18 h post-irradiation
*p<0.05, compared with fresh medium control and SCM control
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Size diameter /nm

2 I\ SCM I RCM H 4@ B SN A4 7 46 5 - (a) Ak SCM. H R I SN A4 FLE 1] 1 (b) A RCML HP BRI A0 A 1 L 55 P
(c) Western Blotting A&l #4475 4 Hsp 90 B; (d)M SCM Fl RCM T B A MBAE FRi4% 4> A7
Fig.2 Characterization of exosomes isolated from SCM and RCM: (a) TEM images of exosomes isolated from SCM;
(b) TEM images of exosomes isolated from RCM; (c) Western blot analysis of protein marker (HSP 90B) of exosomes;
(d) Size distribution of exosomes isolated from SCM and RCM

2.3 HMNiMERS H460 1EW 4R 2 Bl I FE E1E A

N T RSN A A T H B I 55 A58 ) — ol
AlaE 72, ¥ SCM A1 RCM Hr H B gAMb 4 in N
F| H460 B2 A% B 30 min. 7ELLZ AT, F4b
WA FH AL e Gus et 1 H2 SO 4 i FH 4% £ ot
WGkl geta , 45 RN 3a A1 3b fiar, M SCM Al

RCM i U s 1A 24 R IR 32E N HA60 #2441 7
w1 LA A S S s A 1 2R R AR
RO GO ILE AL  IXFETR IR ] LU oAk
2 MRS B RS HA60 4 IR 3 A i A 1A (5 S 4
JR R — A

& 3 I SCM(a)Fil RCM(b) - HRER Y A1 44k N\ F2 s 20 A
Zf4: FM 4-64 SMIMAEG (L (. DO 4IMIEuth: 5. DAPI iM% 46
Fig.3 Internalization of exosomes isolated from SCM (a) and RCM (b) into the recipient cells:
exosomes were labeled with FM 4-64 (red); cell membranes were labeled with DiO (green); nuclei were stained with DAPI (blue)
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HMBARIFE 90 min J5, FRIGAMBA IR A,
ZATMEE R RCM RS E ) 4 h 4 e Bz i i
(RS T R 3G N R A= P2 BB Ok T 5 BB A b
P RNA 755 S i in o ok 4% 45 B 24E
o 28T, RREEIRER, AEFREZE, H460
2 B 53 WA PR A1 A A 359 A A WAL 4 L 1 e B A T
2, U2 IR S AR IR T 1 S R AT R PRI
ATREFFA R ANIMAN F 1. R4h, SHTEEE IR
STRRLHAH L, AN RS2 IR, HA60 21 AR5 WA I A1k
PRI REE BE RS AN B IR 3 A CR29 1%, WL 4b),
XEW], NERTZIE, HA60 ZH 5 1k (1K) 44 )
ATREN SAME 5 40, (Rt MR gl A

Cell proliferation

B4 M SCM 1 RCM HH B ATAL K Sl A4 0T 32 HSC2AH M ol T2 B AT S2 T (a) 1AL SCML AT RCME. H g BARAK 18 &A1 o 2 e 4
L3 5 B R (b): 553 B 5 RN BRAH L, p<0.05; ** 53 i 55 7 0 HEAH L, p<0.01
Fig.4 The frequency of MN formation in the recipient cells cultured in medium with exosomes isolated from SCM and RCM (a)
and the cell proliferation of the recipient cells cultured in medium with exosomes isolated from SCM and RCM(b)
* p<0.05, compared with fresh medium control; ** p<0.01, compared with fresh medium control
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Exosomes—another underlying mechanism of radiation-induced bystander effects

CHEN Xian JIANG Youqin YIN Xiaoming TIAN Wenqgian WANG Jingdong YANG Hongying
(School of Radiation Medicine and Protection, Medical College of Soochow University/
School for Radiological and Interdisciplinary Sciences (RAD-X), Suzhou 215123, China)

ABSTRACT Using micronucleus formation and clonogenic cell survival as endpoints, medium-mediated bystander
effects in H460 non-small cell lung cancer cells induced by X-ray irradiation was studied adopting medium transfer
method. Differential centrifugation method was used to isolate and purify exosomes from the media of unirradiated
and irradiated H460 cells. The morphology of exosomes was observed using transmission electron microscope, the
size distribution of exosomes was measured using Zetasizer Nano ZS 90 size detector, and the expression of a marker
of exosomes, hsp90B, was detected by Western blot. Fluorescence probes were applied to investigate the
internalization of exosomes into recipient cells. The effects of exosomes on the proliferation of recipient cells were
assessed using crystal violet assay. The data showed that X-rays could induce medium-mediated bystander effects in
H460 cells manifesting as an increase in micronucleus formation and a decrease in clonogenic cell survival of
bystander cells. Both unirradiated and irradiated H460 cells secreted exosomes, but with different size distribution.
When incubated with recipient cells, exosomes could be internalized quickly into recipient cells probably through
membrane fusion, promoting proliferation in recipient cells. The exosomes secreted by irradiated cells had no effects
on the clonogenic cell survival rate of recipient cells, while they could induce an increase in the frequency of
micronucleus formation in recipient cells, which could be abolished by the pretreatment of exosomes with RNase.
These results suggest that exosome secreted by irradiated cells might be one of the mechanisms underlying RIBEs,
and RNAs in exosomes might play an important role.

KEYWORDS Radiation-induced bystander effects, Exosomes, Micronucleus, Proliferation, Human non-small-cell
lung cancer
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