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Alpha-B-crystallin expression in human laryngeal squamous cell carcinoma tissues
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ABSTRACT: Background. Laryngeal squamous cell carcinoma (SCC),
being an aggressive malignancy, is one of the most commonly diag-
nosed malignant types of head and neck SCC worldwide. The recent
studies suggested that aB-crystallin might play an important role in
tumorigenesis. The purpose of this study was to investigate the aB-
crystallin expression level in metastatic and nonmetastatic laryngeal SCC
tissues and to determine its prognostic significance.
Methods. Alpha-B-crystallin expression status in metastatic, nonmeta-
static laryngeal SCC, and normal tissue samples was investigated by
quantitative real-time polymerase chain reaction (qRT-PCR).
Results. We demonstrated that the expression of aB-crystallin was signifi-
cantly upregulated in laryngeal SCC tumor tissue samples in comparison

with the corresponding normal tissues (p< .001), although no significant
association has been found between aB-crystallin expression and either
the metastatic potential or the T classification of the specimens.
Conclusion. Although expression of aB-crystallin is not statistically cor-
related with neck metastases, we demonstrated that aB-crystallin is sig-
nificantly overexpressed in laryngeal cancer. VC 2014 Wiley Periodicals,
Inc. Head Neck 37: 1344–1348, 2015
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INTRODUCTION
Globally, laryngeal squamous cell carcinoma (SCC) is one of
the most common head and neck malignancies.1 Of all head
and neck tumors, 20% originate in the larynx and most of
those are located in the glottic region.2 The incidence of
laryngeal SCC has increased in recent years, mostly because
of an increase in tobacco smoking rates.3 Approximately
12,630 new cases are estimated to occur yearly in the United
States, with nearly 3610 expected deaths.4 Treatment options
in laryngeal carcinoma are comprised of radiotherapy, sur-
gery, chemotherapy, or a combination therapy.5–10 However,
an epidemiological survey revealed that the treatment out-
come for laryngeal cancer and the 5-year survival rate have
improved little in nearly 20 years. Therefore, it is necessary
to find novel and specific biomarkers for prediction of
patients with poor prognosis or those at high risk of early
recurrence.11 Certain mechanisms playing significant roles in
laryngeal SCC pathogenesis have been elucidated, however,
the mechanisms of the tumor metastasis of laryngeal SCC are
still mostly unknown. To elucidate clearly the underlying
mechanisms of laryngeal SCC metastasis, more studies detail-
ing expression of certain marker genes need to be performed.

There is growing evidence that heat-shock proteins play a
major role in the ability of tumor cells to survive stress induced
by external stimuli, enhancing resistance to apoptosis.12,13 One
of them is aB-crystallin that plays a role in tumorigenesis.
Normally, it has auto-kinase activity and participates in intra-
cellular architecture and membrane stabilization.14,15 It acts as
molecular chaperone and stabilizes proteins in large soluble
aggregates in the cytoplasm.16 The cytoplasmic expression of
aB-crystallin is also responsible for the regulation of cyclin-
D1 ubiquitination and inhibition of proapoptotic proteins, such
as caspase-3, p53, Bax, and Bclxs. Resistance to apoptosis has
been defined as one of the hallmarks of malignant disease.17 In
recent studies, it has been suggested that aB-crystallin is a bio-
marker with oncogenic potential, however, its expression and
function has not been clarified yet in laryngeal SCC.18

The purpose of this study was to explore the expression level
of aB-crystallin in laryngeal SCC tissues and determine its
prognostic significance. The expression level of aB-crystallin
in malignant tissue and their corresponding normal tissues
were determined and the differences between all lymph node-
positive specimens and lymph node-negative specimens were
investigated.

MATERIALS AND METHODS

Collection of tumor and normal tissue samples and RNA
isolation

This study has been approved by the institutional
review board of Istanbul University, Cerrahpasa Medical
School. Sixteen metastatic tissue samples, 22 nonmeta-
static tissue samples, and 19 corresponding normal tissue
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samples were obtained from Istanbul University, Cerrah-
pasa Medical School, Department of Otorhinolaryngol-
ogy. None of the patients received radiotherapy,
chemotherapy, or immunotherapy before the surgery. The
clinicopathological data of patients including sex, age,
histological grade, T classification, necrosis, and lymph
node metastasis were collected.

The percentage of tumor cells was at least 70% in all
tumor tissue samples, which were collected immediately
after the surgery, snap frozen, and kept in 280�C refrig-
erators until RNA isolation. Patients were included into
the study upon giving their written informed consent.

Total RNA was isolated from equal amounts of tissue
samples obtained from patients with laryngeal carcinoma
using “TRIzol” (Invitrogen, United States), in accord with
the manufacturer’s protocol. The purities and concentra-
tions of RNA samples were determined spectrophotomet-
rically using NanoDrop ND-2000c (Thermo Fisher
Scientific, Wilmington, DE).

Quantitative real-time polymerase chain reaction

A total of 1 mg of RNA was reverse transcribed using
Transcriptor High Fidelity cDNA synthesis kit (Roche,
Switzerland), in accord with the manufacturer’s protocol.
Quantitative real-time polymerase chain reaction (qRT-
PCR) was carried out using SYBR Green Master Mix of
Roche in a LightCycler480-II real-time thermal cycler
(Roche). Primer sequences used for qRT-PCR are pro-
vided in Table 1. Expression data were normalized to ß-
actin. Each experiment was performed in duplicate. The
relative quantification analysis was done by d-delta-Ct
method, as described previously.19

Statistical analysis

Data were plotted as mean 6 SE and the statistical sig-
nificances were tested by t test. A p value of .05 or below
was accepted as statistically significant.

RESULTS
Thirty-eight laryngeal SCC tumors (16 metastatic

tumors, 22 nonmetastatic tumors) were included in this
study to analyze the expression status of aB-crystallin
laryngeal tumor samples in comparison with 19 corre-
sponding tumor-adjacent normal laryngeal tissues. The
diagnosis of patients has been confirmed histopathologi-
cally in Istanbul University, Cerrahpasa Medical School.
All patients were men and the mean age at the time of
surgery was 60.05 6 1.28 years (range, 45–75 years).
Clinicopathological information of the patients is pro-
vided in Table 2.

The expression status of aB-crystallin in metastatic,
nonmetastatic laryngeal tumor samples, and the corre-
sponding normal tissues was analyzed by qRT-PCR.
Results demonstrated that the expression of aB-crystallin
was significantly upregulated in tumor tissue samples of
patients with laryngeal SCC in comparison with the corre-
sponding normal tissues. Normalized to b-actin, aB-crys-
tallin mRNA level in laryngeal SCC (n 5 38) and normal
tissues (n 5 19) was 49.71 6 6.97 and 20.09 6 4.48,
respectively (p< .001). Figures 1A an 1B shows the rela-
tive expression data for aB-crystallin in tumor and nor-
mal tissue samples. The level of aB-crystallin mRNA
was significantly elevated in laryngeal SCC than in corre-
sponding tumor-adjacent normal tissues.

Although aB-crystallin levels were increased in meta-
static tumors as compared to nonmetastatic cancer, the
difference was not statistically significant. Normalized to
b-actin, mRNA level of aB-crystallin in metastatic laryn-
geal SCC tissues (n 5 16) and nonmetastatic laryngeal
SCC tissues (n 5 22) were 52.48 6 10.32 and

TABLE 1. Primer sequences used in quantitative real-time polymerase
chain reaction experiments.

Gene Primer sequences

b-actin Forward 50-GCCTCGCCTTTGCCGATC-30

Reverse 50-CCCACGATGGAGGGGAAG-30

aB-crystallin Forward 50-CTTTGACCAGTTCTTCGGAG-30

Reverse 50-CCTCAATCACATCTCCCAAC-30

TABLE 2. Clinicopathological information of the patients.

Patient# Age/sex
Histological

grade
T

classification Metastasis Necrosis

1 67/M III T2 - -
2 61/M III T2 - 10%
3 75/M III T4 1 10%
4 64/M III T3 1 10% to 20%
5 62/M III T3 - >10%
6 63/M III T4 1 30%
7 49/M III T4 1 40%
8 60/M I T3 - 5%
9 56/M III T4 1 5%
10 53/M II T1 - <20%
11 62/M III T3 - 20%
12 72/M II T3 - -
13 45/M III T1 - -
14 50/M II T4 - -
15 64/M III T1 1 30%
16 53/M II T1 1 -
17 58/M III T4 1 -
18 61/M II T4 - 20%
19 54/M III T4 - -
20 58/M III T3 1 �20%
21 54/M NA T2 1 -
22 63/M II T2 - -
23 66/M III T4 - -
24 51/M II T4 - Focal
25 69/M I T4 1 -
26 64/M NA T4 - -
27 75/M II T2 - Focal
28 72/M III T1 - 10%
29 53/M III T4 1 30% to 40%
30 56/M II T1 - Present
31 78/M II T3 - Present
32 45/M III T3 1 5% to 10%
33 63/M NA T1 - -
34 56/M II T2 1 Present
35 57/M III T1 - 5%
36 55/M III T4 - 30%
37 61/M III T4 1 �20%
38 57/M II T4 1 10%

Abbreviation: NA, not available.
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48.03 6 10.01, respectively (p 5 .783). Figures 2A and 2B
shows the relative expression data for aB-crystallin in
metastatic and nonmetastatic tissue samples.

However, comparing the tumor samples considering their
T classification did not show any association of aB-
crystallin levels to T classification. Normalized to b-actin,
aB-crystallin mRNA level in laryngeal SCC tissues classi-
fied as T1/T2 (n 5 14) and laryngeal SCC tissues classified
as T3/T4 (n 5 24), was 50.70 6 7.69 and 49.14 6 12.96,
respectively (p 5 .790). Figures 3A and 3B shows the rela-
tive expression data for aB-crystallin in laryngeal SCC tis-
sue samples classified as T1/T2 and T3/T4.

DISCUSSION
Laryngeal SCC is the most common type of head and

neck SCC. Despite recent progress in the diagnosis and
therapeutic modalities for laryngeal SCC, the 5-year sur-
vival rate has not improved in more than 2 decades. Early
diagnosis of antecedent lesions in the risk population may
help to validate a prevention regimen and allow effective
intervention that improves survival. Methods for finding
the appropriate biomarkers to evaluate a tumor’s invasive-
ness, metastasis, and prognosis make a vital area in
research. Recent investigations in laryngeal SCC have
focused on novel therapeutic approaches and identifica-

tion of molecular targets for therapy.20 Therefore, in the
current study, we investigated the expression of aB-
crystallin in malignant and normal tissue. Moreover, we
investigated the correlation between aB-crystallin expres-
sion and lymph node status.

Alpha-B-crystallin, a small heat-shock protein, is a
major component of vertebrate lens, and is also expressed
in nonlenticular tissues, such as renal tubular epithelium,
thyroid, breast, and lung tissue.21,22 Recent studies
revealed that aB-crystallin may play an important role in
carcinogenesis because of anti-apoptotic affect and modu-
lating vascular endothelial growth factor.23,24 Alpha-B-
crystallin is involved in many more ways than simply
suppressing apoptosis. It suppresses the autocatalytic mat-
uration of caspase-3,25 and prevents the mitochondrial
translocation of the proapoptotic Bcl-2 family proteins,
Bax and Bcl-xs.18 This anti-apoptotic property can be
important in therapy resistance, such as by inhibiting
tumor necrosis factor–related apoptosis-inducing ligand,
which is a potential cancer therapy.26

Alpha-B-crystallin might account for the poor prognosis
of patients with resistance to the apoptosis-inducing
agents because of its anti-apoptotic functions,27 and that
overexpressed aB-crystallin could be a cause of chemore-
sistance in other tumor cells (eg, breast cancer).28 Upreg-
ulation of aB-crystallin in a cell line of radio-resistant

FIGURE 1. (A) Relative expression levels of aB-crystallin in each tumor and normal samples, and (B) mean relative expression levels aB-crystallin
in tumor samples with respect to normal samples.

FIGURE 2. (A) Relative expression levels of aB-crystallin in metastatic and nonmetastatic tumor samples, and (B) mean relative expression levels
aB-crystallin in metastatic tumor samples with respect to nonmetastatic tumor samples.
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non-small cell lung cancer was also found.29 All these
findings imply that aB-crystallin is a powerful negative
predictor of chemotherapy and radiotherapy responses.
Alpha-B-crystallin is also suggested as a novel regulator
of brain metastasis in triple-negative breast cancer and
indicated as a potential biomarker and drug target for this
aggressive disease.30 In addition, aB-crystallin expression
is proposed to correlate with poor prognostic factors, such
as the number of metastatic lymph nodes and rapid time
to recurrence.31 In the meanwhile, expression of aB-
crystallin has been associated with distant metastases for-
mation in patients with head and neck SCC.32

Overexpression of aB-crystallin has been reported in
gliomas,33 breast carcinoma,34,35 renal cell carcinoma,27

and hepatocellular carcinoma.36 Last year, Mao et al37

published their study about laryngeal cancer. They dem-
onstrated the upregulation of aB-crystallin in laryngeal
SCC samples compared to tumor-adjacent normal samples
in protein level using tissue microarrays. They showed
the similar overexpression pattern in RNA level, although
utilized a very limited number of samples (6 tumor and 6
normal tissues). In the present study, we took malignant
and normal tissue samples from patients who underwent
laryngeal carcinoma surgery in Istanbul University, Cer-
rahpasa Medicine School, Department of Otorhinolaryng-
ology, between 2010 and 2013 and demonstrated the
upregulation of aB-crystallin in laryngeal cancer in RNA
level using qRT-PCR in a comparably big sample set;
however, no significant correlation of aB-crystallin
expression with nodal status was observed in this cohort.

In conclusion, although expression of aB-crystallin is
not statistically correlated with neck metastases, we dem-
onstrated that aB-crystallin is significantly overexpressed
in laryngeal cancer. Therefore, aB-crystallin expression
still may be a helpful predictor of the likelihood of lymph
node involvement. Further investigations are required to
confirm the prognostic and therapeutic value of aB-
crystallin.
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