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4. Western blot

AMC-HN-32} AMC-HN-9A|Z & ufjokslo] Wl 24
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0.0 —o— HN8
—e— HN9
0.0001 T T T 1
0 1 2 4 8

Dose (Gy)

Fig. 1. Clonogenic cell survival of AMC-HN-1,-2,-3,-4,-5,-6,-7,-8 and -9 cells were generated after their exposure to 0, 1, 2, 4, 8 Gy of
ionizing radiation. AMC-HN-3 was most radiosensitive and AMC-HN-9 was most radioresistance.
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I HAA 12 Gy 24 F AZFEHE, 4, 8, 16, 244]7H)
RIPA buffer (Tris 50 mM (pH 7.5), NaCl 300 mM, EDTA 5
mM, Triton X-100 0.5%, ImM NaF, 1% Aprotinin, 1% Leu-
peptin, 10 mM Todoacetamide, 1% Peptatin, 0.25% Sodium
deoxycholate, 2 mM PMSF)Z ©}wl-§- 322-4]9] o Bradford
Hog Ak (BioRad, USA)slod 10% Tris-Glycine gelol] 40
mAZ A7]d=3}9rt. PVDF membrane (Amersham Co.,
USA)el] cold Transfer buffer (0.025 M Tris, 0.192 M Glycine,
20% Methano)E 24&|7F TQt AH7|dEsl%ir)t. Marker

h
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Fig. 2. Clonogenic cell survival of AMC-HN-3 and -9 cells
were generated after their exposure to 0, 3, 6, 9, 12 Gy of
ionizing radiation. Variation of radiosensitivity through the cell
lines of head and neck cancer.

AMC-HN-3

(Amersham Co., USA)2] X E I3t ¥ 5% skim milkol]
Primary AntibodyE 7}slglew 227k Fob &4ghA] 2k
AlZ ). TBS-T (50 mM Tris, 150 mM NaCl, 0.1% Tween
20)ef] A& 3}3L HRP conjugated secondary AntibodyE 1
1,0008] vl-&Z 7Hom FAgA A7 F FE3 Al
#s}lo] ECL (Amersham Co., USA) 2. 2 ¥H-&-& 71 Z&3}ic).
L E(AGFA, USA)el] =2A]7]3 band®] #7]E Phospho-
Image analyzer (BioRad, USA)E B Aslo] uk2 7] &€ A4
&gt} of 7o)l 2291 Primary antibody+ Ku80, Ku70, p53,
p21 (PharMingen, USA)o]git).

5. RME 24

AEZ7E 24371 84 PEE olgsfe] DNA con-
tentS EA319ih. AMC-HN3,9 AEZ 12 Gy A4 =
A F ARG AEE Eelslr] AsiA 1,000 goll A &7
AHBD F 42AL WPl pellertt 2AH2HA Fol
ZF9 ). Azide 23N (PBS with 2.5% FCS, 0.05% Na-azide)
A3 Q9 2o oz QAT F AHeg
o AlZEY FEFE 1X10 *mlz s}l azide AT} 50
gml PIZ Y3 4°CollAl 1417 9347 F 93 400 4l
Z 718 AAE 500 pl2 PFo] FLA|E E4 7] FACscan
(Becton Dickinson, Franklin Lakes, NJ, USA)oll4] dual color
parameter protocol-S A-g3slo] A5l o 308 o] ol
£ 4C $2 Qe Busivl YE Ak, 342 of
NER S

1 Il’ll',—;._‘

AMC-HN-9

Ku80

Ku70

Control RT-4hr

Control RT-4hr

Fig. 3. Immunofluorescent staining was performed in Ku70 and Ku80 (X250 magnification) after 12 Gy of ionizing radiation. Expres-

sion of Ku80 was increased in AMC-HN-9 cell line postirradiation.
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C 30m 1th 2h 4h

AMC-HN-9
C 30m 1th 2h 4h

Ku80

Actin

Fig. 4. Western blot showing the levels of Ku80 protein (30
minutes interval) in the AMC-HN-3 and AMC-HN-9 after 12
Gy of ionizing radiation. Expression of Ku80 was increased in
AMC-HN-9 more than AMC-HN-3.

6. PIHTEY

Chamber £2lo] =oll 109709 AEE A3 2447 EF
vfjekslgd o). PBS (phosphate buffered saline, Sigma Chemical
Co., St. Louis, Mo, USA)Z Aol& ¥ 250 1] dlleh&&
Hol 2087 A4 A Zch PBSE M A 5% skin mikkZ 34|
7} X} xe)dl(blocking) ¥ UXx} ¥A(Oncogene Science,
Mahassett, NY, USAYE ¥ 32 Ao 247 F9lt}l. PBSE
AL & o|x} gA)(Oncogene Science)E Y1t A2l 147+

Foleh. PBSZ A3 94 AvlFos Basiglch

AMC-HN-3 AMC-HN-9

C 2h 4 h 8h 16h 24h C 2h 4 h 8h 16h 24h
Ku80
Ku70
p21
B-actin

C 2h 4 h 8h 16h 24h C 2h 4h 8h 16h 24h
p33 _— _

1 051 1.18 113 1.51 1 1.45 1.64 1.08 079 1.03

B-tublin

1 1.38 1.01 0.92 0.51 0.58

Only Radiation (12Gy)

Fig. 5. Western blot showing the levels of Ku70, Ku80, p53, and p21 in the AMC-HN-3 and -9 cell lines were observed in time
interval (at 0, 2, 4, 8, 16, 24 hours) after 12 Gy of ionizing radiation.
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Fig. 6. Western blot showing the levels of Ku70 Ku80 by phosphoimage analyzer (at 0, 2, 4, 8, 16, 24 hours) in the AMC-HN-3 and

AMC-HN-9 after 12 Gy of jonizing radiation.
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27 Sa).
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AL e HIATIHA AE AE FAE T8l oHFg.
2). AMC-HN-3 A £3F7} AMC-HN-9 A ZZo]] B84 HEA
Aoll oaf) o] B AEA WAsle] AE AE F3o] A

Al B

WA ZAC O Kubild Wale] W3} e ¥ o}
A AEFNA WA Aehel AL 8 Gy 2AT 4
H

AZE F Y PFFA8E AW HFig. 3). Ku702 A}
A zA ofd AA waE BHY  gIARAT Kuso
£ AMC-HN-3 A %32} AMC-HN-90)| 4] B% wtdo] 27}
H gt E3] AMC-HN-9 A|EFol| A Kug0Q] whaloe] 7t
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o) W3kE FAsly) flsted 8 Gy AN =ASR 308, 1
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A1 58] AMC-HN-9o]| 4] Kug02] o] Frhslo] gl v

ARz 3 308 HE Kug09) Wdo] FrhstgivkFig. 4).

WA zAel Qe b AZAD A AN A Ku g
A kol A9ekAlolA] FeJsle ps3e] WIS s}
2+ slgeh whALA 12 Gy ZARSIL Western blotg A 3f3]
o] Ku70, Ku80, p53, p214¥-& A|7tel] W }oll wie} A2
shod H.9kch(Fig. 5). WHAMAlol &A%k Ku shiA wkg k-2
AMC-HN-34| £30]| 4 = Ku707} Ku80 &5 o] Zv}e}
A ¢k9kr}. AMC-HN-9 A|ZFol|l A& WA ZA F Kus0
2 oF 2474 159 S713l9l At Ku702- HehE WshE 2
oA ¢kokrh(Fig. 6). WAA S 2ABII 4 774A1 2] Wish
5 AW Fg. 49 Azel 7ok, ol A 244
A WA R vt AelE ¢ 4 ek ps3F
p212 AMC-HN-3 A3 K} AMC-HN-9 AH|EFo4 o
o] WaE )

12 Gy WAAd] & fE5E AZRAE FEs7] A
slo] A|gPet FAE B4 Aol 2w AMC-HN-3 A%
Foll A AZnAZ} A3 S7HEE AT 5 YR, Al
EF7) W GI7l, G2 AESY] Ado]l AMC-HN-9
A EFoA AR F7HEE HEE 4 AU rhFig. 7, 8).
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Fig. 7. Cell cycle analysis by flowcytometry in the AMC-HN-3 and AMC-HN-9 after 12 Gy of ionizing radiation.
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Fig. 8. Numerical analysis of cell cycles using flowcytometry in the
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AMC-HN-3 and AMC-HN-9 after 12 Gy of ionizing radiation.
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— Abstract

Expression of Ku Correlates with Radiation Sensitivities
in the Head and Neck Cancer Cell Lines

Sang-wook Lee, M.D.*, Eunsil Yu, M.D.", So-Lyoung Yi, M.S.%,
Se-Hee Son, B.S.*, Jong Hoon Kim, M.D.*, Seung Do Ahn, M.D.*,
Seong Soo Shin, M.D.* and Eun Kyung Choi, M.D.*

Departments of *Radiation Oncology, TPathoIogy, University of Ulsan
College of Medicine, Asan Medical Center, Seoul, Korea

Purpose: DNA-dependent protein kinase (DNA-PK) is a serine/threonine kinase consisting of a 470 kDa
catalytic subunit (DNA-PKcs) and a heterodimeric regulatory complex, called Ku, which is composed of 70 kDa
(Ku 70) and 86 kDa (Ku 80) proieins. The DNA-PK has been shown to play a pivotal role in rejoining DNA
double-strand-breaks (dsb) in mammalian cells. The purpose of this study is to examine the relationship
between the level of Ku expression and radiation sensitivity.

Methods and Materials: Nine head and neck, cancer cell lines showed various intrinsic radiation sensitivities.
Among the nine, AMC-HN-3 cell was the most sensitive for X-ray irradiation and AMC-HN-9 cell was the
most resistance. The most sensitive and resistant cell lines were selected and the test sensitivity of radiation
and expression of Ku were measured. Radiation sensitivity was obtained by colony forming assay and Ku
protein expression using Western blot analysis.

Results: Ku80 increased expression by radiation, wheres Ku70 did not. Overexpression of Ku80 protein
increased radiation resistance in AMC~HN9 cell line. There was a correlation between Ku80 expression and
radiation resistance. Ku80 was shown to play an important role in radiation damage response.

Conclusion: Induction of Ku80 expression had an important role in DNA damage repair by radiation. Ku80
expression may be an effective predictive assay of radiosensitivity on head and neck cancer,

Key Words: Ku70/80, irradiation, Head and neck cancer cell line
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