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ABSTRACT

Lung cancer is the leading cause of cancer death in
the world. Despite developments in personalized
treatment, lung cancer is still problematic for therapy
due to resistance and metastasis. Moreover,
heterogeneity of lung cancers makes treatment
difficult. Therefore, there is an urgent need to find
novel prognostic and diagnostic  markers.
Desmosomal proteins seem to be a good candidate to
be acknowledged due to their function in the cell.
Desmosomal proteins are known to be responsible
for accurate cell-to—cell adhesion in physiological

conditions. In cancer cells, the destabilization of
desmosomes by the loss of proteins promotes the
process of epithelial-mesenchymal transition, which
is strongly connected to metastasis. Desmoglein 3 is
one of the desmosomal proteins often deregulated in
cancer, including lung cancer. Taking the above, our
goal was to analyze the results on DSG3 function and
its clinical implications in lung cancer.
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INTRODUCTION

Lung cancer is one of the deadliest
malignancies worldwide, and more than half of all
lung cancers are non-small cell lung cancer
(NSCLC). Despite developments in personalized
treatment, lung cancer is still problematic for therapy
due to resistance and metastasis. Moreover,
heterogeneity of lung cancers makes treatment
difficult [1, 2]. Therefore, it is worth focusing on
molecules that play pivotal functions in
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tumorigenesis and may be good biomarkers for
distinguishing between lung cancer subtypes.

Desmosomal proteins are known to be
responsible for accurate cell-to—cell adhesion in
physiological conditions. For example, Desmoglein
3 (DSG3) is a 130-kDa surface calcium-dependent
adhesion molecule that belongs to a desmosomal
protein of the cadherin family (Figure 1). Moreover,
DSG3 is the serologic target in the autoimmune skin
disease called pemphigus vulgaris [3,4].
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Figure 1. The scheme of Desmoglein 3

In cancer cells, the destabilization of
desmosomes by the loss of proteins promotes the
process of epithelial-mesenchymal transition, which
is strongly connected to metastasis. Moreover,
DSG3 has been recognized as a good predictor for
clinical staging of malignancy [3]. According to
available literature, the upregulation of several
desmosomal components in cancer, including DSG3
has been related to the prognosis and has been
described as potential diagnostic and prognostic
markers [5].

Significance of desmoglein 3 expression in lung
cancer

Recent observations regarding the role of
DSG3 in lung cancer have been made based on its
expression profile. For instance, Fukuoka et al.
detected that the molecule mentioned above was
most greatly expressed in SCC (squamous cell
carcinoma) lung cancers. However, less expression
was indicated in ADs (adenocarcinomas) and normal
lungs among all tested desmoglein-related genes.
The immunohistochemical analyses showed that
DSG3 was positive in nearly 80% of SCC, but as far
as 50% of AD tumors showed activation of DSG3.
Taking together, DSG3 was expressed in most

examined lung cancer samples; however, carcinoid
tumors had the highest expression. On the contrary,
small-cell carcinoma had only 32.3% of cases with
positive DSG3.

Moreover, survival analysis showed that
positive desmoglein 3 was considerably correlated
with a promising prognosis in NSCLC and carcinoid
tumors [6]. Interestingly, researchers also confirmed
that DSG3 could be a specific marker for SCC lung
cancer in other independent studies. The authors
stated that immunohistochemistry results gave
sensitivity and specificity of DSG3 for lung cancers
at a level equal to almost 100% [7].

However, in further publication on the
function of DSG3 and keratin 14 (KRT14) in lung
cancer, it has been indicated that both mentioned
molecules were associated with a worse prognosis in
SCC patients. Moreover, researchers evaluated that
apoptosis-related pathways, such as TRAIL (tumor
necrosis factor (TNF)-related apoptosis-inducing
ligand signaling pathway ) and TNF receptor
signaling pathway were associated with worsened
prognosis in SCC patients [8]. This observation is
most likely because DSG3 is a crucial regulator of
many cell signals, including programmed cell death
pathways [3].
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Further study on DSG3 and Napsin A
double stain showed high sensitivity and specificity
of mentioned molecules for SCC differentiation
from the other subtype of adenocarcinoma.
According to the authors, DSG3 was indicated as
positive in 92.8% of the SCC samples and negative
in 100% of the non-SCC exanimated cases.
Interestingly, expression of DSG3 was not detected
in the remaining 25 samples involving large-cell
carcinoma, small-cell carcinoma, and carcinoid
tumor [9]. Thus, the above data is another example
that DSG3 could serve as useful markers in the
differentiation of NSCLC [10].

Additional interesting  insight  on
intercellular adhesion proteins has been gained from
examining plakophilin-1  (PKP1), Kkeratin-15
(KRT15), and DSG3 in samples from 75 primary
NSCLC in non-treated patients. Remarkably, the
staining pattern of these proteins differed between
SCC and ADs. Rendering the authors, membrane
staining for all three proteins was distinctive of
squamous cell carcinomas. More intriguing, the
staining of examined proteins defined intercellular
junction, which is prominent for stratified squamous
epithelium and neoplasias with this type of
differentiation. Moreover, according to researchers,
this feature can be beneficial in diagnosing patients
with squamous cell carcinoma of the lung.
Furthermore, specific membrane and cytoplasmic
staining for used protein could be helpful for the
differential diagnosis of non-small-cell carcinomas
[11].

It is worth mentioning a study conducted by
Saaber et al., who indicated that DSG1-3 was
downregulated in most of the lung cancer cell lines.
However, after the demethylation process, the
authors noticed the re-expression of DSG2 and
DSG3 in several cancer cell lines. Moreover,
researchers detected that in primary lung tumors,
greater protein expression of DSG2 and DSG3
correlated to SCC diagnosis (P=0.009 and P<0.001,
respectively). Furthermore, citing the authors, higher
tumor grade correlated with lower expression of
DSG3 (P=0.012). Taking the results together, this is
another study that suggests DSG3 could be a
potential differentiation marker for lung cancer [12].

CONCLUSIONS

The data presented in this brief review
support the opinion that DSG3 can be useful for
differentiating NSCLC subtypes. In most available
articles, the researchers identify DSG3 as a perfect
molecule to distinguish SCC from ADs. Since
NSCLC is the histologically heterogenic type of
cancer, differentiation between subtypes can be very
informative in treatment selection. However, some
of the data indicate that evaluation of DSG3 status
and other molecules can give the most relevant
results in the differentiation of NSCLC.

ORCID

Pancewicz Joanna
https://orcid.org/0000-0003-3194-9107
Niklinska Wiestawa
https://orcid.org/0000-0002-4587-1323

Conflicts of interests
None declared.

REFERENCES

1. Bray F, Ferlay J, Soerjomataram |, Siegel RL,
Torre LA, Jemal A. Global cancer statistics 2018:
GLOBOCAN estimates of incidence and
mortality worldwide for 36 cancers in 185
countries. CA Cancer J Clin. 2018 Nov; 68(6):
394-424.

2. Siegel RL, Miller KD, Jemal A. Cancer statistics,
2020. CA Cancer J Clin. 2020 Jan; 70(1):7-30.

3. Brown L, Wan H. Desmoglein 3: a help or a
hindrance in cancer progression?. Cancers
(Basel). 2015 Jan;7(1):266-86.

4. Rehman A, Huang Y, Wan H. Evolving
Mechanisms in the Pathophysiology of
Pemphigus Vulgaris: A Review Emphasizing the
Role of Desmoglein 3 in Regulating p53 and the
Yes-Associated Protein. Life (Basel). 2021
Jul;11(7):621.

5. Ormanns S, Altendorf-Hofmann A, Jackstadt R,
Horst D, Assmann G, Zhao Y, Bruns C, Kirchner
T, Knosel T. Desmogleins as prognostic
biomarkers in resected pancreatic ductal
adenocarcinoma. Br J Cancer. 2015 Nov;
17;113(10):1460-6.

6. Fukuoka J, Dracheva T, Shih JH, Hewitt SM,
Fujii T, Kishor A, Mann F, Shilo K, Franks TJ,
Travis WD, Jen J. Desmoglein 3 as a prognostic
factor in lung cancer. Hum Pathol. 2007
Feb;38(2):276-83.

7. Savci-Heijink CD, Kosari F, Aubry MC, Caron
BL, Sun Z, Yang P, Vasmatzis G. The role of
desmoglein-3 in the diagnosis of squamous cell
carcinoma of the lung. Am J Pathol. 2009
May;174(5):1629-37.

8. DongY,LiS,SunX,WangY,LuT,WoY, Leng
X, Kong D, Jiao W. Desmoglein 3 and Keratin
14  for  Distinguishing  Between Lung
Adenocarcinoma and Lung Squamous Cell
Carcinoma. Onco Targets Ther. 2020 Oct
29;13:11111-24.

9. Agackiran Y, Ozcan A, Akyurek N, Memis L,
Findik G, Kaya S. Desmoglein-3 and Napsin A
double stain, a useful immunohistochemical
marker for differentiation of lung squamous cell
carcinoma and adenocarcinoma from other
subtypes. Appl Immunohistochem Mol Morphol.
2012 Jul;20(4):350-355.

10. Bir F, Celiker D, Evyapan BF, Yaren A, Edirne
T. New immunohistochemical markers in the

143


https://orcid.org/0000-0003-3194-9107
https://orcid.org/0000-0002-4587-1323

Prog Health Sci 2021, Vol 11, No 2 Brief overview clinical implications desmoglein 3 in lung cancer

differential diagnosis of non-small cell lung lung cancer. Histopathology. 2013 Jul; 63(1):
carcinoma. Turk J Med Sci. 2016;46(6):1854-61. 103-13.

11. Gémez-Morales M, Camara-Pulido M, Miranda- 12. Saaber F, Chen Y, Cui T, Yang L, Mireskandari
Leon MT, Sanchez-Palencia A, Boyero L, M, Petersen I. Expression of desmogleins 1-3 and
Gomez-Capilla JA, Farez-Vidal ME. Differential their clinical impacts on human lung cancer.
immunohistochemical localization of desmoso- Pathol Res Pract. 2015 Mar;211(3):208-13.

mal plaque-related proteins in non-small-cell

144



