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(57) Abstract: The present invention relates to an apoptosis regulatory gene detected in an irradiated-thymic lymphoma cell and,
more particularly, to a method for detecting an apoptosis regulatory gene detected in a low-dose-rate and low-level-irradiated thymic
Iymphoma cell of a mouse. The present invention as described above has an effect of revealing the function of an apoptosis regulatory
gene by means of irradiation and providing a gene profile, by detecting an apoptosis regulatory gene detected in an irradiated-thymic
Iymphoma cell. In addition, an apoptosis regulatory gene detected in an irradiated-thymic lymphoma cell can be used to construct a gene
profile that can assess the dose-response relationship of industrial and healthcare workers living in a low-level-radiation environment.
An apoptosis regulatory gene detected in an irradiated-thymic lymphoma cell can be used as an index capable of evaluating the extent
of cancer progression and the degree of treatment in patients with thymic lymphoma. A method for detecting an apoptosis regulatory
gene detected in an irradiated-thymic lymphoma cell can be used for the preparation of a composition for diagnosing thymic lymphoma
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& 2| A] 2~ (radiation hormesis) &} 3L $+c}

2] 18 o] (miligray, mGy) W 91 &] A& WAL a1 & AR A= 2
Aol gk A 84S f-bslal 4§ K % (adaptive protection) &35
YebAthar ¥ 315 9] 31 (Sakai K., et al., Dose Response, 2006, 4(4):327~332; Sakai
K., et al, Int. J. Low Radiat., 2003, 1(1):142~146; Scott BR., Dose Response, 2008
6(3):299~318), S FHNAE 7 A F Ao dAZF] A WAL &
ZAeH Y WA 7F &4 ¥ o= B.al7) Q) th(Sakai K., et al., Dose Response,
2006, 4(4):327~332). =3}, 0.25Gy ©] 319 A& DNA 48 Wojslar 409
DNAE &7-5}= a3 (Le XC., et al., Science, 1998, 280(5366):1066~1069)7}
Ao, A WA S WS4 a7 Ak B 9 vk(Nogami M., et al.,
Int. J.Radiat. Biol., 1993, 63(6):775~783; Nogami M., et al., Radiat. Res., 1994,
139(1):47~52).
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accession No : NM_138313), Ddit3(Genebank accession No : NM_007837),
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5%CO,Z=71 2] Al X vl k7)ol A al &3St} vl 2 3F M| EE 105cells/ml 2] & 5%
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High Capacity cDNA Reverse Transcription kit(Applied Biosystems, USA) &
AL-g-ate], Al AL 24 - A 22l RNAE 9 %1 A (Reverse Transcription) 3} S T}
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I SA4E AT SFEA Aol A ARE-g

FrAA

FAAHE

AHEeF (5°53)

[e]

G (5'-3)

Adm

NM_009627

TCGCTGATGAGACGACA
GTT

GTTGTGTTCTGCTCGTCC
AG

Bik

NM_007546

ATGGCCAGAGACGTCAT
CAA

CCTTCATGCTGGGAGTC
TCA

Bmf

NM_138313

CTCTCTGCTGACCTGTTT
GC

AATGGGTGAGAGGGAA
GAGC

Btg2

NM_007570

ATGAGCCACGGGAAGAG
AAC

GCCCTACTGAAAACCTT
GAGTC

Ddit3

NM_007837

TCGCTCTCCAGATTCCAG
TC

GCTCTTCCTCCTCTTCCT
CC

I112a

NM_0011594
24

TGATGATGACCCTGTGC
CTT

TTGATGGCCTGGAACTC
TGT

Mapt

NM_0012854
55

TAGCAACGTCCAGTCCA
AGT

TCCTGGCTTGTGATGGA
TGT

Mnda

NM_0010334
50

GACAACCAAGAGCAATA
CACCA

ATCAGTTTGCCCAATCC
AGAAT

Nod1

NM_172729

GAAGGCACCCCATTGGG
TT

AATCTCTGCATCTTCGG
CTGA

Prkcz

NM_008860

GCGTGGATGCCATGACA
AC

AATGATGAGCACTTCGT
CCCT

Tnfrsf19

NM_013869

GCATGCTGTCAGTATCA
CCG

CAGCACAAGGACGGAA
TCAG

WAL ZAbel e M| AL 24 f- A 2] RNATFTOll A Hdl 54 A3
% 1A WA = 1Dol =A 85t}

A5 AT WA AR AL A7 A d2-10]4 A8 | A ELAL 24
A} 5 RNA ol A v AL Al B} dd o] F7F | 7345
AE Ao A7 AE 9 -4 A= Adm, Btg2, 1112a, Mnda, Bmf, Nodl, Bik,
Ddit3 2 Tnfrsf19¢]t}.
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AZ T Yo} M, AEAA 2 A FAAE RNA FE A o] o] gashs
A nn,

AA A 3 AL ZALE k-2 FA HEF A ZY A XA E2H G E

}7]
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A7) A 22200 AE E M EAF 2 FFAAY] @z ukE S =
Aste], A28 & 2 ¥ (Western blotting)= 53 5} 1 T}

A Eg3] 25A)+= 150mM NaCl, 1% Triton X0199, 0.1% SDS, 0.5%
sodiumdeoxycholate, 50mM Tris(pH 7.4) 2 1mM EDTAE -£3}35}o] A 235} T
ok Az H AMESE] A 2 H oA 9 A A (Thermo Scientific, USA)E
SN HA Y 1% 557F H =E st

AN o 19] A ekE A=Y WAL ZAF A R A7) A EE
25t MEE GalAA Gl AES A x5 7] Gl A A&
o]-&3lo] 9 ~¥ E 2 ¥ (Western blotting)-S- 5~a 5}o] whul - vlb-g] gk-o
=338 R 1t A7) 928 B2 423 Al Ddit3, Tnfrsf192 A58 98
} 2 (1:200, Abcam, Cambridge, MA) 2 Nodl, Bmf, ¥ BikE A &3}7] 913
}A](1:200, Origene)E AF-8-3} S T}
gk AA 1] A AFE ATH GAM] ZAFAZT 2 2 ZFE S1E Y
HIALA ZZAL A E e He Wb 0 2 A E AL 24 vl 2 o] vl gkS

2459,

L
P
re,
ofj
Y
mtm

oot 001'

AL ZAbel] whE A E AL 28 v d o A F 54 A % 20
A ANFE A AR AL A E E:
Bmf, Nodl, Bik, Ddit3 % Tnfrsf19% H] A3} ¥] L sho] w2l
Z7haich.
7190 A, oh2s A 3 AT AR A9 WA 2
A RNA 2 @92 52300 4 shelo] F7behiz Al E a1t 28 f A4S
AZEsHA T 271 74% ¥ A 2= Bmf, Nodl, Bik, Ddit3 2 Tnfrsf19°] T}, /7]
Az HA A XA 24 FHAEL vp-2 A "X A o AXHE AE=9
MARAL A A RNA 2 9 d 2] o] Z7hstel Al LA

AYA

Eaa A
SN 2H, FA HEZFo] AAld k= A & 5 ATh(3).
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(713 1] FA HEZFAE AAFE AT WA S AP G 2
A7) WAR o] AL | Aol mpg- 2 FA R A oA 732
o] Wshrt ol A A 2 §HAHE dEse G,
5 X38h= 4 HEF Al oM AR A 2H FHAE HESE
W,

972l Al el olA,
A7 T HEE A E = vbS-2(Mus musculus) 54 B 3ZE EL4
A2 A 5 o= b= 4 H2E Ao A EarL =24
FHAAE AEshE U,

[%d -3 3] Al 1 8o oA,
A7) AR A=Y AL 2.58mGy/ A He] ARE R HE
TAMNEO] 61.92mGy 7t ¥ =5 AR A, 5.8mGy/ A (Fe] A E R
T e AATe] 139.2mGy 7t H 55 2AMSH= A 8L 23.22mGy/A] 714
AFEE H T4 A%l 557.28mGy 7t ¥ =5 A= s 5 0=
Sl FA HEF A ENA N ETAF 2 FHAAES HAESH= .

d7a4] A1 el JolA,
A7 M EIAA 2 {FHAAE HESE 9=
=38 A 4 HE-5-(Polymerase Chain Reaction, PCR) 2 €] ~%1
£ 2 ¥ (Western blotting) & G~ 8}= A& 54 02 o= 4 HIZF
A sEol| M A EAL 2 FAAE HEshE W,

[%d -3 5] Al 1 8o oA,

>
2

7] M EAAL 2 {FHAAE HESE A HE | /A
Bik((Genebank accession No : NM_007546), Bmf(Genebank accession No :
NM_138313), Ddit3(Genebank accession No : NM_007837), Nod1(Genebank
accession No : NM_172729) 2 Tnfrsf19(Genebank accession No :
NM_013869)%! A& 54 22 of= FAH HEZF Al oM A EaArL 24
FAAE AE8= .

[Pd-1% 6] FA W E] A E AL 24 F-H A Bik((Genebank accession No :
NM_007546), Bmf(Genebank accession No : NM_138313), Ddit3(Genebank
accession No : NM_007837), Nod1(Genebank accession No : NM_172729) 2
Tnfrsf19(Genebank accession No : NM_013869) 0. & o] F0o] ] aFof| A 1]
AE 9= AZAA 2 AR G719 Ei olo] FR.H 3
A7INDL TS FAYZE AUE 2 E,

(BT Aewe] BN PLE Agg 2L TP TN P9I ARE

A7 E,
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