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Fig. 1 Immunohistochemical analyses of Kruppel-like factor 4 (KLF4) and p53
expression in the normal esophageal mucosal tissue. (A) Histopathology of the
normal esophageal tissue in Hematoxylin-eosin (HE) stain (magnification, X
200). Normal squamous epithelium showed positive KLF4 expression in B
(magnification, X 200). KLF4 stain was weaker at basal layer but stronger at
spinous layer. In contrast, p53 expression was limited to the basal layer (C,
magnification, X 200). Each bar indicated 0.2 mm. Inhibitory role between p53
and KLF4 is schematically indicated in D.
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Fig. 2 Representative examples of the expression levels of Kruppel-like factor 4
(KLF4) protein using clinical specimens (case 1) determined by
immunohistochemistry. (A, B) Histopathologic features of the esophageal
squamous cell carcinoma (ESCC) were shown (HE stain, magnification, X
40 in A and X200 in B). ESCC with positive KLF4 and p53 expression
were indicated in (C) and (D), respectively (magnification, X 200).

Table 1 Patient characteristics and clinicopathological parameters

charasteristic n=2388 charasteristic n=2388
Age T classification
Mean value £ SD 67.8 £ 9.2 TO 0
T1 23
Gender Tlla; 21
Male 74 T2 11
Female 14 T3 33
Tumor size (mm) T4 0
Mean value £ SD 331 = 26.8 N classification
Range 0-160 NO 47
Tumor differentiation N1 21
N2 14
Well 12
N3 4
Moderately 66 N4 9
Poorly 10

.. . Pathological stage
Lymphatic invasion

Present 29 ? ?é
Absent 59 I 2

Vascular invasion II 29
Present 29 \ 2
Absent 59
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Table 2 Relationship between either KLF4 or p53 expression and clinicopathological features

KLF4 p53
Characteristic
Negative (n=43) Positive (n=45) p-value Negative (n=15) Positive (n=73) p-value
Age 681 £ 94 674 £ 9.1 0.7259 686 = 89 676 £ 9.3 0.6864
Gender
Male 38 36 0.2831 15 59 0.0643
Female 5 9 0 14
Tumor size (mm) 34.2 £ 260 321 £ 278 0.3179 270 £ 237 344 = 274 0.8241
Tumor differentiation
Well 5 7 04514 3 9 04211
Moderately 31 35 11 55
Poorly 7 3 1 9
Induction therapy
Present 39 42 0.6479 13 68 0.3980
Absent 4 3 2 5
Lymphatic invasion
Present 15 14 0.7067 13 68 0.5239
Absent 28 31 2 5
Vascular invasion
Present 18 11 0.0823 5 24 09727
Absent 25 34 10 49
T classification
TO, Tla, T1b 15 29 0.0056 7 37 0.7768
T2, T3, T4 28 16 8 36
N classification
NO 18 29 0.0338 7 40 0.5655
N1, N2, N3, N4 25 16 8 33
Pathological stage
0, I, I 24 33 0.0855 9 48 0.6709
m v 19 12 6 25

KLF4, Kruppel-like factor 4
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Table 3 Positive rate of KLF4 and p53 expression in each infiltration depth

All cases EP, LPM, MM sml, sm2, sm3 MP, AD

(n=288) (n=23) (n=21) (n=44)
KLF4 51.1% (45) 65.2% (15) 66.7% (14) 36.3% (16)
p53 829% (73) 783% (18) 905% (19) 81.8% (36)

KLF4, Kruppel-like factor 4; EP, epithelium; LPM, lamina propria; MM, muscularis
mucosae; SM, submucosa; MP, muscularis propria; AD, adventitia.

Table 4 The number of KLF4 immunohistchemical staning scores in T3 cases

compartment Range Mean = SD Median p-value
EP, LPM, MM, SM 1-8 416+0.33 4
'7 0.0742
MP, AD 1-7 3.86*+0.24 3

P-value was estimated by the Wilcoxon test. KLF4, Kruppel-like factor 4; EP,
epithelium; LPM, lamina propria; MM, muscularis mucosae; SM, submucosa;

MP, muscularis propria; AD, adventitia.
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Kruppel-like factor 4 expression and clinical outcomes in
patients with esophageal squamous cell carcinoma

Tetsuya Kitajima*"?, Genshu Tate?, Tasuku Nagumo”,

Sakiko Miura?, Mayumi Honma", Eisuke Shiozawa,

Masahiko Murakami?, Masafumi Takimoto” and Toshiko Yamochi®

Abstract —— Kruppel-like factor 4 (KLF4) is a transcriptional factor that is widely found in various
human tissues. In previous studies, the dual-purpose of KLF4 has been identified - it can function either
as a tumor suppressor or as an oncogene in cancer, based on its cellular context. However, there are few
reports on the relationship between KLF4 expression and esophageal squamous cell carcinoma (ESCC).
In this study, we aimed to elucidate the role of KLF4 in the pathogenesis of ESCC. We included patients
with ESCC who underwent subtotal esophagectomy between 2016 and 2017 at the Department of Sur-
gery, Division of Gastroenterological Surgery, Showa University School of Medicine. We retrospectively
analyzed the correlations between KLF4 or p53 expression and the patient’s clinicopathological features.
In this study, 88 patients were included. The proportion of KLF4-positive cells was high in the normal
esophageal mucosa tissue and low in the ESCC tissue (88.6% [78/88] vs 51.1% [43/88]), and this differ-
ence in KLF4 expression was statistically significant. In patients with lymphatic metastasis or invasive
carcinoma, KLF4 expression levels were low and significantly lower than in those without lymphatic me-
tastasis or invasive carcinoma. In contrast, there were no significant correlations between p53 expression
levels and clinicopathological features. In this study, we found several correlations between the expres-
sion of KLF4 and histological grade of ESCC; a low expression of KLF4 is associated with advanced
ESCC. This suggests that KLF4 acts as a tumor suppressor in ESCC.
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