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Expression of Claudin-1 and -4 in Benign Lesions and Invasive
Ductal Carcinomas of the Breast

Hyun Joo Choi, Ji Han Jung, Jinyoung Yoo, Seok Jin Kang and Kyo Young Lee
Department of Hospital Pathology, College of Medicine, The Catholic University of Korea, Seoul,

Background : The claudins are a family of transmembrane proteins associated with tight
junctions and they are critical for maintaining cell-to-cell adhesion in sheets of epithelial cells.
However, their role in the progression of cancer remains largely unexplored. The aims of this
study were to evaluate the expression patterns of claudin-1 and -4 in benign lesions and inva-
sive ductal carcinomas (IDC) of the breast, and relationships between the expression of these
markers and the clinicopathological characteristics in IDC patients. Methods : We examined
the claudin-1 and -4 protein expressions by performing immunohistochemical stainings in 54
benign lesions and 120 IDCs via the tissue microarray method. We evaluated the correlation
between the expression of these markers and the clinicopathological characteristics of IDC.
Results : The expressions of claudin-1 (p=0.099) and -4 (p=0.000) were up-regulated in IDCs
as compared with benign lesions. The claudin-1 expression correlated with the loss of estro-
gen receptor (p=0.036) and progesterone receptor (p=0.011). The claudin-4 expression cor-
related with lymph node metastasis (p=0.043), the nuclear grade (p=0.030), the histologic
grade (p=0.007), and the loss of estrogen receptor (p=0.001) and progesterone receptor (p=
0.029). Conclusions : These results suggest that claudin-1 and -4 may play a significant
role in the carcinogenesis of IDC of the breast and these may represent novel markers for
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Fig. 1. Immunohistochemical stainings of claudin-1 and -4 in breast lesions. Claudin-1 shows positive membranous staining in invasive
ductal carcinoma (A) and negative reaction in fioroadenoma (B). Claudin-4 shows positive membranous staining in invasive ductal car-
cinoma (C) and negative reaction in fibroadenoma (D).
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Table 1. The expression of claudin-1 and -4 between the benign
lesions and invasive ductal carcinomas of breast
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Table 3. Relationship between expression of claudin-1 and -4
and pathologic factors in invasive ductal carcinomas of breast

Breast No. of No. of positive cases (%) Pathologic ~ No. of No. of positive cases (%)
lesions  cases(%)  Claudin-1 p-value Claudin-4 p-value factors  cases(%)  Claudin-1 p-value Claudin-4 p-value
0.099 0.000 Nuclear grade 0.650 0.030*
Benign  54(31.0) 3(56) 2(3.7) [ 23(192)  2(87) 5(21.7)
IDC 120 (69.0) 17 (14.2) 41(34.2) Il 67(55.8) 11(16.4) 20 (29.9)
— . Il 30(250)  4(13.3) 16 (53.3)
*, p<0.05. IDC, invasive ductal carcinoma. Histologic grade 0.686 0.007*
[ 39(325)  4(103) 8(20.5)
Table 2. Relationship between expression of claudin-1 and -4 I 39(32.5) 6(15.4) 11 (28.2)
and clinical factors in invasive ductal carcinomas of breast Il 42(35.0) 7(16.7) 22 (52.4)
— - ER 0.036* 0.001*
Clinical No. of No. of positive cases (%) ~ 88(733) 16(18.2) 38 (43.2)
factors  cases(%) (Claudin-1 pvalue Claudin4 p-value + 32(26.7)  1(31) 3(94)
PR 0.011* 0.029*
Age (years) 0432 0.463 - 81(67.5 16(198) 33(40.7)
<50 67(558)  8(11.9) 21(31.3) N 39325  1(26) 8(205)
.250 53 (44.2) . 20 (37.7) p53 0.278 0.900
Size (cm) 0852 0.956 - 100(833)  10(11.9) 29 (34.5)
<2 1(258)  5(16.1) 10(32.3) N 20 (16.6) (19. 12(333)
2-5 71(59.2) 9(12.7) 25(35.2) c-erbB-2 0.907 0.931
>5 8(150)  3(16.7) 6(33.3) - 100(83.3) 14 (14. 34 (34.0)
Node metastasis 0.442 0.043" " 20 (16.6) 3(15.0) 7(35.0)
0 64(534)  8(125) 19(29.7)
1-3 28(233)  3(10.7) 7(25.0) * p<0.05.
>4 28(233)  6(21.4) 15 (53.6)
Stage 0.899 0.850 Table 4. Summary of the reported and present studies about
[ 23(19.2) 3(13.0) 7(30.4) claudin expression in breast carcinoma
[ 70(583) 11(15.7) 23(32.9)
1 25(20.8) 3(12.0) 10 (40.0) Sources Claudin gene Expression
v 2(17) 0(00) 1(500) Tokes et al.” Claudin-1 Down
* p<0.05. Claudin-3 No correlation®
Claudin-4 Variable®
el RoUrhp=0099). Claudin-a= fwel g & S0 g2 oo
) audin-1, -3, -4, - p
X} 2¢(3.7%), A&7 AT A} 4199 (34, 2%)0“}‘1 Xickiy Kramer et al® Claudin-1 Down
S Hoj IAHA FE S AA ¢ =& WdHES HYT 9] Kominsky et al? Claudin-3, -4 Up
_\: -“E‘—ﬁ] B-qugi ‘PI"‘O’] 8}21q_(p:0000) (Table 1) ! 1_:"_]'_0]] _(lgr Komllnsky etal® Clgudln—7 Down
N 65 RPN ) Hewitt et al® Claudin-3, -4, -7 Up
o] FdH 5 AdEET ARAF Ateldl claudin-1 Present study Claudin-4 Up
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