Radiation-induced protein release: A source of bystander signaling?
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Abstract
Experimental studies at the Pacific Northwest National
L have i i the hy is that
proteins shed or secreted by cells exposed to low
transport doses of gamma irradiation are a mechanism of
intercellular communication that contributes to

radiation-induced bystander effects (RIBE). Two types

~— input of data have been the kinetics of epi

growth factor (EGF) released into the growth medium

by human mammary epithelial cells (HMEC) and
high.

Signaling

g mass y
media conditioned by irradiated Chinese hamster ovary
(CHO) cells. In this poster we present the results of
modeling studies that relate the experimental data to
cellular signaling pathways. In the case of radiation-
induced shedding of EGF, the model predicts the rate
of EFG release, from which an estimate of the effective
range of intercellular communication by diffusion can
e For the , ly
available software package was used to place proteins
up and down regulated relative to control media in the
context of know eukaryotic sit ing pathway. .
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Schematic of the model developed by Shvartsman et
al.(2002) to it i the i i i i
induced by activation of MAPK pathways.
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Pathways included in model are shown in color.

C i of model icti to i data on
the kinetics of MAPK activation in carcinoma cell exposed
in vitro to 2 Gy of gamma rays.

Feedback loop relating sustained cytokine release and
persistent oxidative stress.

—— 1¢Gy (hPert=0.17) model (G=0.175)
- - - 25cGy (WPert=0.3) QO data (25cGy)
5cGy (hPert=0.15)

Inducible NOS assumed to
increase linearly after
exposure, as observed by
Matsumoto et al.(2001)
after 2.5 Gy exposure to A
172 mps3 cells.

A model of EGF released by HMEC fit to data by variation of
hPert, a that the of MAPK Model for the kinetics of EGF shed by HMEC exposed to 2.5
activation induced at a given dose. cGy of gamma rays.
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Relationship among components of
pathway i

Possible links between
down-regulated proteins
(large blue circles) in media

conditioned by irradiated
== CHO cells (10 cGy) based
on known eukaryotic
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