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Abstract

Objective: To explore the expressions of yes-associated protein
(YAP) in skin lesions of lichen planus (LP) and normal skin.

Methods: Immunohistochemistry was carried out to quantify
the expression of YAP in tissues from the lesions of 30 patients with
LP and 30 healthy controls.

Results: In normal skin tissues, YAP was slightly expressed in
the basal layers of the epidermis, and the positive rate was 26.67%
(8/30). In LP, YAP was strongly expressed in the lower layers of the
stratum spinosum and some of the infiltrating lymphocytes, and the
positive rate was 56.67% (17/30). The expression of YAP in LP was
significantly higher than that of normal skin (P < 0.05).

Conclusions: YAP may be involved in the occurrence and
development of LP.
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Introduction

Lichen Planus (LP) is chronic inflammatory disease which
may involve the skin, mucous membranes, hair follicles or nails.
Although its pathogenesis is still unknown, there is evidence that
immunological mechanisms, infections, genetic predisposition,
allergic reactions to drugs, psychogenic disorders and some
chronic and endocrine diseases may play important roles [1,2].
It has been reported that LP shows cancerous characteristics,
but its neoplastic transformation rate in skin is low; while oral
LP increases the risk of squamous cell carcinoma [3,4], and
the World Health Organization (WHO) has classified oral LP
as “potentially malignant lesions” [5]. Studies have shown that
many oncogenes or anti-oncogenes, such as Bcl-2, p53 and Ki-67
were abnormally expressed in LP lesions [6-8], which indicates
its potential correlations with tumors.

Yes-Associated Protein (YAP), a key component of the Hippo
signaling pathway, plays an important role in organ size control,
cell proliferation and apoptosis [9]. In recent years, it has been
found to be up-regulated in many malignant tumors, such as
liver cancer, breast cancer, lung cancer, gastric cancer, colon
cancer, etc. Studies have shown that it may be through inhibiting
apoptosis, regulating cell cycle, promoting the migration and

invasion abilities and inhibiting stem cell differentiation that YAP
is involved in the occurrence and development of many tumors,
so it is considered as an oncogene [10-12]. However, to the best
of our knowledge, its role in LP has not been investigated. The
aim of the present study was to demonstrate the expression of
YAP in LP by immunochemistry, and to infer the potential role
of YAP in the pathogenesis and malignant transformation of LP.

Materials and Methods
Patient samples

LP specimens of 30 cases were obtained from the tissue bank
of Department of Dermatology, the Second Affiliated Hospital
of Xi’an Jiaotong University. Among them, 14 were male, and
16 were female, aging 26-79 years with average age of (54.36
+ 15.54) years. Meanwhile, 30 cases of normal skin specimens
were obtained from cosmetic surgery, including 18 males and
12 females, aging 43-89 years with the average age of (67.73 *
12.18) years. The baseline information of the two groups was
not significantly different and was comparable. All the LP cases
were clinically and pathologically verified. Informed consent for
tissue procurement was obtained from all patients before study
initiation, and Ethics approval was obtained from the Institutional
Ethics Committee of Xi'an Jiaotong University.

Immunohistochemistry

We analyzed YAP expressions in LP and normal skin
tissues via immunohistochemistry. The specimens
embedded in paraffin and prepared into pathological slices.
Immunohistochemical staining was performed using a standard
immunoperoxidase staining procedure [13], with rabbit anti-
human monoclonal YAP antibody as primary antibody (#4912,
Cell Signaling Technology, Danvers, MA, USA) and biotin-labeled
goat anti-rabbit IgG as secondary antibody (BA1003, Wuhan
Boster Biological Technology, Wuhan, China). A negative control
was established using Phosphate-Buffered Saline (PBS) instead of
the primary antibody. The staining results were evaluated under
microscope by two independent pathologists and quantitated
based on the following scoring system: (1) percentage of positive
cells: < 5% scored 0, 6%~25% scored 1, 26%~50% scored 2,
51%~75% scored 3, > 75%, scored 4; (2) staining intensity:

were
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colorless scored 0, light yellow scored 1, yellowish brown scored
2 and chocolate brown scored 3. The overall score for each
microscopic field was calculated by the product of the two scores.
The average score from five fields was taken as the final score of
YAP expression for each slide. Score 0 was considered as negative
(-); score 1-4 were considered as weakly positive (+); score 5-8
were considered as positive (++); score 9-12 were considered as
strong positive (+++).

Statistical analysis

Data were analyzed using software SPSS 17.0 (SPSS, Inc.,
Chicago, IL, USA). Chi-square test was used. All data are presented
as the Mean * SEM. P < 0.05 was considered as statistically
significant.

Results

The results of immunohistochemistry showed both nuclear
and cytoplasmic staining of YAP. Among 30 specimens of normal
skin tissues, YAP was found to be weakly expressed in the basal
layers of the skin (Figure 1) with a positive rate of 26.67% (8/30);
while in LP, YAP was expressed in the lower layers of the stratum
spinosum and some of the infiltrating lymphocytes (Figure 2)
with a positive rate of 56.67% (17/30). The difference between
the two groups was statistically significant (x2 = 5.554, P = 0.018
<0.05) (Table 1).

Figure 1:
600um).

Figure 2: Expression of YAP in lichen planus tissues (bar length =
600um).
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Discussion

Lichen Planus (LP) isa common chronicinflammatory disease.
Skin LP has a relatively low incidence to develop cancer. The
hypertrophic or ulcerative lesions may transform into cutaneous
squamous cell carcinoma [14-16]; while the oral LP increases
the risk of oral squamous cell carcinoma, so WHO has classified
it as precancerous lesions [17]. Therefore, early detection of the
precancerous lesions, so that patients receive timely treatment,
has become an important issue for clinicians.

Yes-Associated Protein (YAP) was originally identified in
Drosophila [18]. Its molecular weight is 65kDa, so it is also called
YAP65 [19]. In recent years, it was found to be upregulated
in many tumors [10-12]. It may be through regulating cell
proliferation; apoptosis, Epithelial Mesenchymal Transition
(EMT), intercellular contact inhibition and self-renewal of stem
cells that YAP participate in the occurrence and development
of tumors [20-24], so it is considered as an oncogene. By
immunohistochemical staining, researchers have found that YAP
is upregulated in a wide variety of human cancers including liver
cancer [25], breast cancer [26], lung cancer [27], gastric cancer,
esophageal cancer [28] and colorectal cancer [29]. YAP was also
found to be correlated with some skin and mucosa tumors, such
as oral squamous cell carcinoma [30], malignant melanoma
[31,32] and head and neck cancers [33]. But so far, little is known
about expression of YAP in LP. Therefore, the present study is of
great significance for the expression and potential roles of YAP
in LP.

In the present study, the expression of YAP was detected by
immunohistochemical method. It was found to be expressed in
normal skin tissues, but only confined to the basal layers of the
epidermis and the positive rate is 26.67% (8/30). However, in
LP lesions, it could also be expressed in the lower layers of the
stratum spinosum and some of the infiltrating lymphocytes,
and the positive rate increased to 56.67% (17/30). The results
showed a significant difference between the two groups.
This evidence suggests that the pathogenesis of LP is closely
correlated with YAP. Because its proliferation promoting effects
of YAP, some studies have suggested that it may play roles in
chronic inflammation and wound healing [34,35], which are
also pathological characteristics of ulcerative or erosive skin
tumors as well as LP. And from the oncogenic effects of YAP in
other tumors, we inferred that it may play a role in whether the
neoplastic transformation from LP to squamous cell carcinoma, or
simply reactivity to superficial erosion and chronic inflammation
of LP. But we lack the long-term follow-up data. Such limitations
prevented us from reaching definitive and clear conclusions
about the influence of YAP on LP neoplastic transformation.

In conclusion, the abnormal positive expression of YAP is
significantly elevated in LP lesions. Further studies are still
needed to verify whether YAP could be used as an important
indicator of LP canceration and thus provide evidence to support
the early diagnosis and treatment of LP with malignant potential.
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Table 1: Expression of YAP in normal skin and lichen planus Case.
Expression grade iti
Group Case P & Positive rate X2 P-value
- + ++ +++ (%)
Normal skin 30 22 6 2 0 26.67 5.554 0.018
Lichen planus 30 13 10 6 1 56.67
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