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Fig.1 The sketch of the gray cancer institute microbeam
system
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Fig.2 Images (x400) of cell nuclear A and cytoplasm B
where cells were stained with Hoechst 33342 and
Nile red, respectively
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Fig.3 Relative yield of MN inT98G population where 1% or
100% of cells were irradiated through nuclear and cyto-
plasm with one helium ion or five helium ions, respec-
tively. (! p<0.05 compared with nonirradiated control

MRYEE 3 AR ER I, 2 1% 40 i 40 i
W a0 M sz B M I, Ao R et v TR s
ToF5 RN (T . B 100%41 B 52 21) [ 5 B 1)
MR AZ % (R) HEST, 4 1%40 i 52 21 5 i 2 A
TR BT MEZ A 0.99+1%R.  LLEA S 1 R4
s 1% 20 A% SR 5 1S (R AR R 0% 2R () T 24
91,020 (H AT 3 AT, i A A% S B4 A T S
P55 B0 = Ze 38 i v T e A, DA — 8k
2 TS 0 40 P DR 55 38N P A T A%, IR AE TN T
()51 56 A3 B — 2 AE S

2.2 AI# c-PTIO | 89 B 20 A BR S 3L

SRR, RIS B 20 0 52 21501 FRORS £
af, wrlghEft I E Rz Bt K44

0.24

| I Nuclear IR Nuclear IR + ¢-PTIO
022 Cytoplasmic IR BZZZ Cytoplasmic IR + ¢-PTIO
(2) (1) (2)
0.20 (1) § %
= 018 |
0.16
0.14
0.12 § -3'
oo N
0 1 10

Number of irradiated cells
Fig.4 Microbeam irradiation induced MN in T98G population.
1 or 10 cells in the population were individually irradi-
ated through nuclear or cytoplasm with five helium ions.
In some experiments, cells were treated with c-PTIO
during and after irradiation. " and ® p<0.05 compared
with nonirradiated control
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Fig.5 Relative levels of intracellular NO in T98G population.
1% of cells were individually irradiated through nuclear
or cytoplasm with one helium ion. In some experiments,
cells were treated with c-PTIO during and after irradia-
tion."” and @ p<0.05 compared with nonirradiated con-
trols
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Fig.6 Dose response of DEANO induced MN in T98G cells
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Role of nitric oxide in targeted-subcellular organelles induced bystander effect

SHAO Chunlin' FOLKARD Melvyn? PRISE Kevin M *
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2( Gray Cancer Institute, P. O. Box 100, Mount Vernon Hospital, Northwood, Middlesex, HA6 2JR, UK)

ABSTRACT The work is to investigate the bystander effect and related signaling factor induced by targeted irra-
diation on tumor cells. Human glioblastoma T98G cells were irradiated with a precise number of helium microbeam
ions, which targeted to either nuclear or cytoplasm. Chromosome damage and intracellular NO level were assayed.
Influence of a NO free radical scavenger on these radiation responses was measured. Using DEANO, the cellular ef-
fect of NO was also studied. It was found that even only one cell with a population was targeted with one particle
through either nuclear or cytoplasm, additional cellular damage was induced in other 10s cells through a signaling
amplification pathway and related bystander response. Although cell damage induced directly by nuclear irradiation
was greater than that induced by cytoplasmic irradiation, bystander responses induced by these two kinds of irradia-
tion were similar. When a fraction of cells were individually irradiated by helium ions, the yield of micronuclei was
obviously higher than that assuming no bystander effect. However, these targeted irradiation induced bystander re-
sponse were inhibited by c-PTIO, a scavenger of nitric oxide (NO) free radical. Detected with a NO molecular probe
DAF-AM, it was observed that when only 1% of cells were irradiated either through nuclear or cytoplasm, the per-
centage of NO-positive cells increased by about 30% so that the NO-related fluorescence intensity increased by 15%.
Moreover, micronuclei were induced indeed in T98G cells treated with a NO donor. These indicate that NO is a by-
stander signaling factor for both nuclear irradiation and cytoplasmic irradiation.

KEYWORDS Microbeam, Subcellular irradiation, Bystander response, Signaling factor, Nitric oxide
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