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Abstract - There is considerable evidence that ionizing radiation (IR) mediates check-
point control, repair and cell death. In this study, we have used a high density micro-
array hybridization approach to characterize the transcriptional response of human
breast carcinoma MCF-7 cell line to Y-radiation, such as 4 Gy 4 hr, 8 Gy 4 hr, and 8 Gy
12 hr. We found that exposure to Y-ray alters by at least a log: factor of 1.0 the expressi-
on of 115 known genes. Of the 66 genes affected by y-radiation, 49 are down-regulated.
In our results, the cellular response to irradiation includes induction of the c-jun and
EGR1 early response genes. The present work has examined potential cytoplasmic sig-
naling cascades that transduce IR-induced signals to the nucleus. 40S ribosomal pro-
tein s6 kinase modulates the activities of the mitogen activated protein kinase (MAPK)
and c-Jun NH;-terminal kinase (JNK1) cascades in human monocytic leukemia (U937/
PREP4) cells. 14-3-3 family members are dimeric phosphoserine-binding proteins that
participate in signal transduction and checkpoint control pathways.
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Fig 1. Confirmation of total RNA in 1% agarose gel elec-
trophoresis. lane 1: Total RNA of Control group,
lane 2: Total RNA of 4GY4H, lane 3: Total RNA of
4GY8H, lane 4: Total RNA of 8GY12H.

(MKO01-68 Cs-137 irradiator)& o] &3¢, WAL 7]
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3. Total RNA 2&] 2 4l

Total RNAY:= trizol ¥ (Gibco-BRL)ol| 2J3) 7zt A3
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(Chomczynski and Sacchi 1987). AA) ¥ RNAX 1% =
St ofrtz s Ao 3o} (Lehrach et
al. 1977).
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5. Prehybridization of arrays
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6. Hybridization and Scanning
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2 742 shebstgdv} (Eisen et al. 1998). o] 3 7)Fol
wel vw A2 A3 lambda DNA 2 B} logs
Zke] 1¥ ©]AH(Z, controlBt} 2l o] EE fAdat
o AFtste] wrde] WiE AL 4 9l 115709
o) Wske epd fAAE 5 66709 f-AAke] i
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Akl ols el wWaE Yepd sEds w3
FAAES 14-3-3 eta ¥, ERK1, 408 2| 2F )
A 6, c-myc 2 ¥4, ring finger A, AAZEA
1z} IRF-1¢2 #ikE g]v} (Table 2).

MAPK: w74 wldd AlzoA 2GyY @& A=
o o8] JNK1] A5 o] 2Hgsls Aoz 3y
¢} © v (Kharbanda et al. 1994), ¥ <oA= MAPK
W57} 4Gye) F& A oa] 383 e o)
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14-3-3 YA A 2AME A3k, JNK1Z} MAPK
o] 215 Aol FHes}lH (Cartee et al. 2000), ¢ 3 A}
CpG island®] 7=} (hypermethylation)] #4185
A &g el 4 29} (Suzuki ef al. 2000).
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Table 1. The transcriptional response of MCF-7 cell line
to y-radiation

Number of known genes

Treatment -
Induced Repressed

4Gy4hr 27 11

8Gy 4hr 25 17

8Gy 12hr 14 21

Total 66 49

*We found that exposure to y-ray alters by at least a logs factor
of 1.0 the expression of 115 known genes and of an equivalent
number of expressed sequence tags in the following conditions of
4Gy 4hr,8Gy 4hr, and 8Gy 12hr.

Table 2. Gamma-radiation induced fold changes in expression of genes involved in Ras/MAPK -related signaling pathways

Accession Gene name 4Gy4H 8Gy4H 8Gyl2H Function

X80536 14-3-3 eta protein 3.2 1.5 3.0 MAPK regulation

AQ935927 ERKI, protein serine/threonine kinase 1.5 1.2 1.1 MAPK pathway

BF475811  40S ribosomal protein S6 2.4 1.8 1.5 MAPK signaling cascade

M55914 ¢-myc binding protein 2.3 1.8 1.2 c-myc upregulation

BF434894  Ring finger protein 1.8 2.3 1.1 Tumor suppression by BRCA1
AJ271052  Transcription factor IRF-1 2.4 2.2 1.2 Regulation of the interferon system
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