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Abstract

Purpose: The purpose of this study was to search activated genes that could be related to radiation adaptive
response {RAR) induced by low-level radiation from ¥™T¢ in human cell lines. Methods: We used gene discovery
array (GDA) and representational difference analysis (RDA) methods. ®"Tc-pertechnetate was added to 2 x
106/mL NC-37 cells (human lymphoblastic cells) to make concentrations ranging from 148 MBg/mL to 148
Ba/mL by serial 10 fold dilutions. After 44 hours, 2 Gy gamma irradiation was given to them using a Cs-137
cell irradiator. Results: As compared to the control (Con) group to which no *"Tc was added, those cells to
which 148 and 148 KBq of “"Tc were added showed significantly lower damage to chromosomes, which was
evaluated by metaphase analysis. Cells with 148 KBg #MTe (T148 group) showed most significant protection.
Activated genes in the T148 group as compared to Con group were evaluated by GDA and RDA methods. GDA
revealed genes of casein kinase 2 (CK2) beta chain, immunogiobulins (Ig), human leukocyte antigen (HLA)-B, and
two novel genes. Twenty RAR related clones were selected by RDA method. The size of those genes was from
234 to 603 base pairs. Conclusions: RAR was induced by low dose irradiation from #¥MT¢ in NC-37 cell lines.
Genes related to the response included CK2, Ig, HLA-B in human lymphoblastic cell lines. (Korean J Nucl Med
2001:35:313-323)
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7t. Gene Discovery Array (GDA)

1) A8 M= ci=FollA total RNA Z22]

NC-37 AlEFol] ¥ "Teg 37kt AglellA] P Te
148 KBg/mL& A713k (ols} T148)llA WA
AR -enrgo] 7hak A4 $5E Qo HE(Table 1) o]

+o REToR AT ATl Cond)

Table 1. Chromosomal Aberrations in Human Lymphoblast Cell-Lines (NC-37) according to Different Schemes of

irradiation

Groups Conditioning dose Challenge dose Ydr*

CL 1 None None 0.08+0.08
CL 2 None 2 Gy 0.26+0.02
CL 3 148 MBq 2 Gy 021004
CL 4 148 X107 MBq 2 Gy 0.20+004
CL 5 148 X107 MBq 2 Gy 0.28+004
CL 6 148 %107 MBq 2 Gy 0.15+002"
CL7 148x10™ MBq 2 Gy 0.16+003"
cL 8 148X 10° MBq 2 Gy 0.23+0.03
CL 9 148X 10™ MBq 2 Gy 0.23+002

* Ydr is defined as number of ring and dicentric chromosomes divided by total number of cells counted.

i p<0.05 comparing to CL2



316 The Korean Journal of Nuclear Medicine : Vol. 35, No. 5, 2001

# ¥ ¥ total RNAE 33} Hi W7
o] deiA Qv AlEES A 5 F 6 mLe
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Fig. 1. Finding of gene discovery array (GDA) fiitering in T148 (A) and control (B) groups. Six different spots were
identified which are indicated by circles and numbers. T148 cells were irradiated by 148 KBag/mL T
pertechnetate for 44 hours before irradiation by 2 Gy Cs-137 gamma ray. Control cells were irradiated by 2
Gy Cs-137 gamma ray without pre-irradiation by BrTe pertechnetate.

2. WA HSWS B REX B

7l. GDA 4

GDA oJ3}7)ol] Con3} T148 cDNAE probe®
s}o] hybridization A1 3, A7PLA7| E5HE o] &
sho] GDA 942 alglch %<F HEL E4 A4
H59] A7 T148 cDNA|A] A ZF 7} Z71s)= 67)
2] spotg WABICHFig. 1). 42+] spotol] ek
A A Ay, 7zl §AAES 2 U4
AA] kL A2 FAHAL), Casein Kinase 2
(CK2) beta-subunit, immunoglobulin, HLA-B -§3

AE & 5 A

Ll. RDA 2

32|  hybridizationdt RDA  AEES  p-
Bluescript(+)oll sub-cloning®}e] 212 T148-Cone
% 126709 FEY FollA Arids Ay wer}
BEsA vehd 46719 E2UE 9dla, Con-

T148-2 & 130712 F2Y FollA H7d% A
wesl Wl bt 45Ale] 22U dsith
(Fig. 2). Con-T1489)|4] <12 4572 F2U9}
T148-ConollA] o1& 46702] FZUE Nylon
membraneol] XNz HS AL F 34
hybridization}t product?] Con- T1483} Con-T148
2 Z+7Zte] membraneol] hybridizationslo] T1489]
ds cDNA®]] kA28 Holi Congl ds cDNAo]
SN Holl ZE 2045 Aokt (Fig. 3).
2070¢] clonesE 3% agarose geloll A7]odEs}od
size marker?] @x174/Hae M} v]x23tr 2w =7]
7} @k 234 ~ 603 base pair A=Y 4 F U

(Fig. 4).



Fig. 2. Representational difference analysis (RDA) between control and T148 cDNA (A) Subtraction of control cDNA
from T148 cDNA revealed 46 sharp bands (B) Subtraction of T148 ¢cDNA from control cDNA revealed 45
sharp bands. Definitions of control and T148 : see Fig. 1.

mYg ONw >

Iz o ™

T148 negative subtracted ¢DNA probe T148 positive subtracted ¢cDNA probe

Fig. 3. Differential screening approach. Dot blots hybridized with cDNA probes made from T148 negative subtracted
cDNA (A) and T148 positive subtracted ¢cDNA (B) A1~D9 : T148 negative subtracted clones, D10~H7 :
T148 positive subtracted clones, Arrows @ The concentration of the clones cDNA fragment in T148 positive
subtracted cDNA were much higher than T148 negative subtracted cDNA.
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M 12 3 45 6 7 8 9 101112 13 14 15 16 17 18 19 20

Fig. 4. Comparison of cDNA size of 20 selected which are indicated by arrows in Fig. 3. The size ranged from 234
to 603 base pairs. The difference of sizes indicates that 20 genes are all different.
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