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Figure 1. Immunohistochemical expression of Ku70,
Ku80, DNA-PKcs and ATM i1n invasive
carcinoma, DCIS and normal tissue
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Table 1. The mean value of Ku70, Ku80, DNA-PKcs
and ATM expression In normal, invasive
carcinoma, ductal carcinoma in situ, lymph

node metastasis and recurrent tissues

- 17

Table 2. Matched data analysis of the expression

patterns of Ku70, Ku80, DNA-PKcs, and
ATM between variant types of tissues by

Wilcoxon signed rank test-: - - - - - - 18

Table 3. Correlation analysis of the expression of
Ku70, Ku80, DNA-PKcs, and ATM

between variant types of tissues

- 20



Table 4. Correlation analysis of the expression
pattern of Ku70, Kug0, DNA-PKcs, and

A'TM 1in variant types of tissues

21

Table b. P-values of the correlation analysis
between clinicopathologic factors and the

expression of Ku70, Ku80, DNA-PKcs, and

ATM 1in invasive carcinomas * * * - + 23

Table 6. Correlation analysis between nuclear and
histologic grades and the expression of
Ku70, Ku80, DNA-PKcs, and ATM 1n

invasive carcinomas by ANOVA
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Table 1. The mean value of Ku70, Ku80, DNA—-PKcs and ATM
expression in normal, invasive carcinoma, ductal carcinoma in situ,
lymph node metastasis and recurrent tissues

Normal Invgswe DCIS LN mets Recur
carcinoma
Case No. 172 170 40 91 22
Ku70 5.88 5.79 6.46 6.11 6.09
Ku80 5.73 4.65 5.95 4.83 5.65
DNA-PKcs 5.43 5.69 6.4 5.62 6.95
ATM 4.66 4.57 5.47 5.35 6.05

DCIS: Ductal carcinoma in situ

LN mets: Lymph node metastasis

Recur: Recurrent tissue

DNA-PKcs: DNA-dependent protein kinase catalytic subunit
ATM: Ataxia-telangiectasia mutated
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Table 2, Matched data analysis of the expression patterns of Ku70, Ku80, DNA-PKcs, and
ATM between variant types of tissues by Wilcoxon signed rank test

Normal— Normal- LN mets— Recur— DCIS— LN mets— Recur— LN mets— Recur— Recur-

IC DCIS Normal Normal IC IC IC DCIS DCIS LN mets
Case No. 160 38 86 21 32 84 21 21 4 15
Negative 59 20 16 3 0 20 6 6 2 2
Positive 43 4 33 9 16 28 9 2 1 5
Ku70 )
Ties 58 14 37 9 16 36 6 13 1 8
P-value 0. 509 0, 003* 0., 120 0. 104 0. 001 ¢, 255 0.29 0,272 1. 000 0. 439
Negative 28 16 47 9 0 21 5 8 2 3
Positive 87 6 17 8 17 31 12 3 1 11
Ku80 ,
Ties 45 16 22 4 15 32 4 10 1 1
P-value 0. 000* 0O, 211 0, 000* 0O, 682 0, 000 0, 136 0., 05 0, 065 0. 564 0, 012%
Negative 91 28 17 1 1 26 2 7 1 2
Positive 39 5 42 17 11 19 10 4 0 8
DNA-PKcs )
Ties 30 5 27 3 20 39 9 10 3 5
P-value 0. 020* 0, 000x 0, 125 0, 000 O, 004 o, 477 0,01 0,080 0,317 0, 056
Negative 65 21 11 0 0 7 2 3 0 2
ATM Positive 52 1 55 19 12 35 12 7 1 4
Ties 43 16 20 2 20 42 7 11 3 9
P-ue 0. 407 0., 000* 0O, 000+« O, 000 O, 002 o, 00O+ O. 00 0,918 0. 317 0. 395
*p<0, 05 IC: Invasive carcinoma DNA-PKcs: DNA-dependent protein kinase catalytic subunit

DCIS: Ductal carcinoma in situ ATM: Ataxia—telangiectasia mutated
LN mets: Lymph node metastasis

Recur: Recurrent tissue
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Figure 1. Immunohistochemical expression of Ku70, Ku80, DNA-PKcs
and ATM in invasive carcinoma, DCIS and normal tissue. (x200) A:
Ku70 in invasive carcinoma. B: Ku70 in DCIS. C: Ku70 in normal
tissue. D: Ku80 in invasive carcinoma. E: Ku80 in DCIS. F: Ku80 in
normal tissue. G: DNA-PKcs in invasive carcinoma. H: DNA-PKcs in
DCIS. I DNA-PKcs in normal tissue. J: ATM in invasive carcinoma.

K: ATM in DCIS. L: ATM in normal tissue.
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Table 3. Correlation analysis of the expression of Ku70, Ku80, DNA-PKcs, and ATM between
variant types of tissues

Normal—- Normal—- LN mets— Recur— DCIS— LN mets— Recur— LN mets— Recur Recur—
IC DCIS Normal Normal IC IC IC DCIS -DCIS LN mets

Correlation 0, 250 0, 440 0, 489 0, 069 0, 559 0,296 -0, 143 0, 447 -0, 870 -0, 293

Ku7o P-value 0, 001 0, 007 0, 000* 0O, 767 0, 001 0, 006* 0, 537 0, 042 0, 130 0, 289
Ku80 Correlation 0., 401 0., 739 0., 456 0, 079 0, 65 0, 510 -0, 185 0, 618 0, 000 0. 538
P-value 0., 000 0., 000 0O, 000 0, 728 0. 000* 0O, 000* O, 410 0, 003 1,000 O, 038*

Correlation 0. 361 0., 543 0., 547 0, 102 0, 515 0, 450 -0, 048 0., 345 0,816 -0, 087
DNA-PKes P-value 0. 000 0, 000* 0O, 000 0O, 661 0., 003 0O, 000 0O, 836 0. 137 0. 184 0, 758
ATM Correlation 0. 465 0. 456 0, 439 0, 153 0. 521 0., 414 -0, 278 0, 048 -1, 000 -0, 045
P-value 0., 000 0., 004« 0, 000 0., 508 0. 002* 0, 000* 0,222 0,839 0, 000+ O, 875

*p<0, 05 IC: Invasive carcinoma DNA-PKcs: DNA-dependent protein kinase catalytic subunit

DCIS: Ductal carcinoma in situ ATM: Ataxia—telangiectasia mutated
LN mets: Lymph node metastasis
Recur: Recurrent tissue
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Table 4. Correlation analysis of the expression pattern of Ku70, Ku80,
DNA-PKcs, and ATM in variant types of tissues

Ku70- Ku70- Ku70- Ku80— Ku80— DNA-PKcs—
Ku80 DNA-PKcs ATM DNA-PKcs ATM ATM

Invasive Correlation 0.677 0.659 0.560 0.636 0.594 0.513
carcinoma P-value 0.000* 0.000* 0.000 0.000» 0.000* 0.000*

Correlation 0.723 0.500 0.509 0.609 0.486 0.361

DCIS P-value 0.000 0.001x 0.001x 0.000* 0.001* 0.022+*
Normal Correlation 0.526 0.514 0.495 0.617 0.548 0.495
P-value 0.000 0.000= 0.000« 0.000= 0.000* 0.000*

LN mets Correlation 0.546 0.425 0.31 0.434 0.388 0.220
P-value 0.000 0.000 0.003= 0.000« 0.000x 0.038%

Recur Correlation 0.289 0.315 0.578 0.550 0.226 0.472

P-value 0.193 0.153 0.005~ 0.008+~ 0.313 0.026~*

*p<0.05 DNA-PKcs: DNA-dependent protein kinase catalytic subunit
ATM: Ataxia—telangiectasia mutated
DCIS: Ductal carcinoma in situ
LN mets: Lymph node metastasis

Recur: Recurrent tissue
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Table 5. P—values of the correlation analysis between
clinicopathologic factors and the expression of Ku70, Ku80,
DNA-PKcs, and ATM in invasive carcinomas

Ku70 Ku80 DNA-PKcs ATM

Age (tumor)™’ 0.253 0.524 0.712 0.822
Age (normal)*? 0.347 0.276 0.644 0.124
Histologic type"" 0.727 0.312 0.596 0.261
Tumor size* 0.097 0.563 0.237 0.193
T stage™ 0.343 0.599 0.546 0.511
LN mets™™ 0.059 0.804 0.227 0.493

"Analyzed by Pearson correlation efficient

"Analyzed by ANOVA

""Analyzed by T-test

YCorrelation between invasive carcinoma and age
?Correlation between normal tissue and age

DNA-PKcs: DNA-dependent protein kinase catalytic subunit
ATM: Ataxia—telangiectasia mutated

LN mets: presence of axillary lymph node metastasis

Table 6. Correlation analysis between nuclear and histologic
grades and the expression of Ku70, Ku80, DNA-PKcs, and
ATM in invasive carcinomas by ANOVA

Ku70 Ku80 DNA-PKcs ATM
NG 1 417 4.16 3.5 3
NG 2 5.69 4.69 5.54 4.56
NG 3 6.11 4.62 6.16 4.74
P-value 0.004* 0.773 0.001 * 0.061
HG 1 5.24 4.42 4.97 4
HG 2 5.74 4.66 5.75 4.61
HG 3 6.22 4.8 6.08 4.88
P-value 0.011x 0.651 0.023~* 0.071

*p<0.05

DNA-PKcs: DNA-dependent protein kinase catalytic subunit
ATM: Ataxia—telangiectasia mutated

NG: Nuclear grade

HG: Histologic grade
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Abstract
Expression pattern of Ku70/80, DNA-PKcs and ATM in
breast cancer and analysis of association with
clinicopathologic factors
Jong-Pil Park
Department of Medical Scrence
The graduate School, Yonser University

(Directed by Professor Woo-Ick Yang)

Ku is heterodimeric DNA binding protein composed of Ku70 and
Ku80. With DNA-PK catalytic subunit (DNA-PKcs), it makes
DNA-dependent protein kinase (DNA-PK), which has an
important role in DNA double strand break repair. Impairment of
Ku is associated with tumorigenesis in diverse tumor. In breast
cancer, the previous studies have reported that Ku expression 1is
increased in DCIS or low-grade invasive carcinoma and decreased
in high-grade invasive carcinoma. ATM is well-known gene,
which has DNA repair function, and the association with

DNA-PK has been reported in recent studies.

182 mastectomy samples, including 8 bilateral breast cancer
patients operated from 1992 to 2002 in Severance Hospital were
included in this study. Tissue array, composed of primary tumor
tissue including DCIS, normal tissue, tissue from lymph node
metastasis and tissue from recurred tissue, was made, and
immunohistochemical staining for DNA-PKcs, Ku70, Ku80 and
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ATM were performed and analyzed.

All four proteins demonstrated the increased expression in DCIS
compared with normal tissue and invasive carcinoma. The
expression of each protein in tumor and normal tissue shows
significant correlation, and parallel expression patterns between
each protein are noted. Increased expression of Ku70, DNA-PKcs
and ATM in primary tumor with high nuclear and histologic
grade was also noted, but tumor size (T stage) and the presence
of axillary lymph node metastasis did not have influence on the
expression of Ku70, Ku80, DNA-PKcs and ATM in primary

tumor.

In breast cancer, the tendering of increased expression of
Ku70/80 and DNA-PKcs in DCIS compared with normal tissue
and invasive carcinoma, and the relationship with ATM were

confirmed.

Key word: breast cancer, Ku70, Ku80, DNA-PKcs, ATM, DCIS
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