Available online atwww.scholarsresearchlibrary.com

9\\ed Sc,e
. ) R
\ Scholars Research Library g@§
= Q
) N
Scholars Research Archives of Applied Science Research, 2015, 7 (2): 20-24 4 ( =l

(http: //scholarsresear chlibrary.convarchive.html) C\’\-D

Library
| SSN 0975-508X
CODEN (USA) AASRC9

Expression of toll-like receptorsin squamous cell carcinoma of the tongue
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ABSTRACT

To determine of the expression of Toll-like receptor (TLR) 2, TLR4, TLR7 and TLR8 in Oral squamous cell
carcinoma (OSCC). Reverse transcription-polymerase chain reaction and Flow cytometry were used to analyze the
expression of TLR2, TLR4, TLR7 and TLR8 mRNA and protein in samples from 50 cancer patients consisting of
both tumor and normal tissue. This study was done in Tabriz medical University between 2011 till 2013. A
significant increasein TLR2, TLR4, TLR7 and TLR8 mRNA levels was detected in OSCC samples. Tumors exhibited
high TLR protein expression, (70.1%, 72.4%, 66.7% and 78.2% for TLR2, TLR4, TLR7 and TLRS, respectively, P <
0.05). Nevertheless, a significant percentage of tumors also exhibited TLR4 expression in mononuclear
inflammatory cells (48.3%).Tumors with high TLR2 expression in tumor cells or high TLR4 expression in
mononuclear inflammatory cells were significantly associated with a higher probability of lymph node metastasis
and increased depth of invasion. However, tumors with high TLR8 expression in fibroblast-like cells were
associated with low probabilities of invasion and metastasis. There was no significant variation between the
expression of TLR2, TLR4, TLR7 and TLR8 among different ethnic groups. TLR2, TLR4, TLR7 and TLR8 expression
appears important to the biological pathogenesis of ESCC. TLRs may represent therapeutic targets for OSCC.

INTRODUCTION

Oral cancer or mouth cand®ra subtype of head and neck cancer, is any careéissue growth located in the oral
cavity? It may arise as a primary lesion originating ity @i the oral tissues, by metastasis from a dissiat of
origin, or by extension from a neighboring anatostiwcture, such as the nasal cavity. Oral or moaticer most
commonly involves the tongue. It may also occuttlom floor of the mouth, cheek lining, gingival (gsimlips, or
palate (roof of the mouth). Most oral cancers leeky similar under the microscope and are calladastpus cell
carcinoma, but less commonly other types of oralcea occur, such as Kaposi's sarcoma. Oral squamelus
carcinoma (OSCC) is the sixth most prevalent maligry worldwide and accounts for approximately 8—1df%ll
cancers in Southeast Adth The prognosis of OSCC remains dismal because thare50% of patients die from
this disease or complications within 5 years witlhrent therapie¥!. Therefore, an improved comprehension of the
cellular and molecular mechanisms which initiatexdtigenesis or promote cancer progression, wasupdro
bring forth future progress of medical treatmentO8CC. The prognosis of human oral squamous cedirana
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(OSCC) is usually poor with a 5-year survival rateapproximately 50 ~ 60%, which has generally battributed

to the insensitivity of most patients to chemotpgra®. Recently, there has been a growing recognitioimtefest

in anti-tumor functions initiated by the innate imne response. The role of toll-like receptors (TLRSd their
signaling in tumor immune escape and resistanaptptosis, for example, is among the frontiersxgpiaration.
Toll-like receptors (TLRs) were first discovered drosophila, in the membranes of binding PRRsaerdknown to
target a series of mechanisms leading to the ssistlaed secretion of cytokines and activation béohost defense
programs that are crucial to the development o&t@ror adaptive immunify TLRs are present in vertebrates as
well as invertebrates. Recently, it was estimaked most mammalian species have 10 to 15 typed BETTLRS
belong to the Toll/interleukin-1 receptor (TIR) fdynand all members of this family contain cytoptds TIR
domain€ . The endodomain of all TLRs differs from the if¢eikin (IL)-1R ectodomain in which TLR has leucine
rich repeats (LRRs), whereas IL-1R possess Igdiamaing®™. The TIR domain consists of approximately 160
amino acids, and has three regions of particulgmoiance, termed boxes 1, 2 and 3, and is essémntiakllular
signaling. The extracellular domains of TLR contaf28 LRRs which involve some physiological funoti**€.
The individual LRR module is 20-30 amino acids largl is composed of a conserved “LXX LXLXXN" motifd

a variable part. TLR 1 and 2 have two shape strattwansitions in the B sheet, and their LRR damatan be
divided into 3 subdomains: the N terminal, cenéerd C terminal. The central domains have one oemdrelices
inserted in the convex af€h

MATERIALSAND METHODS

Ethical Approval Letter:
This study was done in Tabriz medical Universitynmen 09.2011 till 07 2013 with grant numer 2013047

A total of 50 tounge tissue from esophageal carnm@atients who had not received pre-operativeoth€iapy or
chemotherapy were blocked with formalin-fixed ardgffin-embedded; all patients were treated altbpartment
of Thoracic Surgery of the Emam Reza Hospital indidal University of Tabriz and the borderline tunimsues
were used as controls. Each specimen was histalbgiexamined, and the tumor was graded by at least
experienced pathologists. The main characterisfi€dSCC patients, including tumor grade, stage,lsmgph node
status of the tumor, were categorized accordingpeoTNM (American Joint Committee on Cancer, 4thieq) as
follows: (1) 20 cases; (2) 34 cases; and (3) 3@xadmong the50 tumors were 20 well-differentiat@siors, 19
moderately differentiated tumors, and 11 poorlyedéntiated tumors. 23 patients had lymph node stetes. In
addition, 40 frozen biopsies that included 20 ndrtoange epithelia and 20 OSCC samples were sdgdot RT-
PCR for the detection of TLR2, TLR4, TLR7 and TLRERNA expression. All patients were enrolled by terit
informed consent, and the study was approved bythial Committee of the Medical University of Tab To
determine TLR expression at the mRNA level, revémescription-PCR (RT-PCR) was performed. Tumdisd@
x 106) were harvested, washed in PBS, cryopreseamati stored in —80°C. After cell thawing and waghitotal
RNA was isolated using the Trizol reagent (Invieo) RT-PCR was performed according to the manufacs
instructions. Reverse transcription was performét wvandom primers using Omniscript RT kit (Qiagenhe set
of primers used to detect TLR2,TLR4,TLR7,TLR8 wenereviously designed by us: TLRZ2,'’-5
GTGCCAGAAACTTCCCATGT-3 (forward) and 5CTTCCAATTGCGTGAAAACA-3 (reverse); TLR4, 5
CTGCAATGGATCAAGGACCA-3 (forward) and 5TCCCACTCCAGGTAAGTGTT-Jreverse); TLR7, 5
CCTCAGCCACAACCAACTG-3 (forward) and 5-TTGTGTGCTCCTGGCCCC-3(reverse);TL.R85-
AAACTTGAGCCACAACAACATTT-3(forward) and SATCTCCAATGTCACAGGTGC-3 (reverse). The PCR
was performed using an Expand High Fidelity PCRt&ws(Roche) under the following conditions: denaition
temperature of 95°C for 45 s, annealing temperaiti®°C for 45 s, and extension temperature oC7®t 1 min.
MRNA for B-actin was used as a normalization control in RRREd as a loading control in conventional PCR.
TLR2,4,7,8 expressions in cells were evaluatedidy tytometry as follows: cells were collected dahdn labeled
with the APC-labeled mouse anti-human TLR2,4,7,8badies (eBioscience, CA, USA) for 30 min at 4°The
cells were analyzed using Cell Quest Software. stdtistical analyses were performed with the SBt@8stical
software package (version 17.0). The chi-squarewes used to compare the differences in cumulafivB2,
TLR4, TLR7 and TLR8 expression between normal an8CO groups, and to determine whether the
clinicopathologic variables were associated with l#vels of TLR2, TLR4, TLR7 and TLR8 as well asmare the
MRNA expression in fresh frozen OSCC tissues widlt bf normal samples as determined by RT-PCR Ilega<
0.05 were considered statistically significant.
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RESULTS

RT-PCR and immunostaining results showed that TafRRsexpressed on tumor cells.The RT-PCR resultaestho
the highest level of mMRNA for TLR4 was detectedhia tumor cells (Fig. 1-a). Also results showed 2|.RLR7
and TLR8 mRNA expression was increased in OSCQdissTLR2 and TLR7 gene expression was quantifielbi
OSCC and 3 normal tissues. TLR4 mRNA expression higiser in OSCC samples than in normal controlsraft
normalization top-actin expression. A significant increase in TLR2R4, TLR7 and TLR8 mRNA levels was
detected in OSCC samples. Tumors exhibited high PtdRein expression, (70.1%, 72.4%, 66.7% and 78@%
TLR2, TLR4, TLR7 and TLRS8, respectively, P < 0.08)gl-b). Immunofluorescence confirmed TLR4 pratei
expression in all tumor cell lines (Fig. 2).TLR4 svalso detected in tumor tissues, as previouslgrtep™” The
results showed that The positive rates of TLRZRZ, TLR7 and TLR8 expression in the normal Tousgeace
epithelium were higher in OSCC lesions compare Wwéhlthy tissue.
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Figure 1 A)ymRNA expression patternsof Toll-like receptor 2, Toll-likereceptor 4, Toll-likereceptor 7 and Toll-likereceptor 9. M: 100-
600 bp marker ladder. Lanes 1 to 4 show the expression of Toll-like receptors, and lane 5 shows the expression of g-actin .B)The
expression of TLRsin OSCC comparewith normal value
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Figure2 Immunoflowcytometry staining of Tounge lesionswith Toll-like receptor-specific mAbs. A1 to D1 show the expression of Toll-
likereceptor (TLR) 2, TLR4, TLR7 and TLR8 in normal tongue epithelium, respectively. A2 and C2 show positive staining for TLR2
and TLR7 in tongue squamous cell car cinoma cells. B2 shows positive TLR4 staining in tumor cellsand D2 shows positive TLR9 staining
in tumor cells

DISCUSSION

Current evidence indicates that TLR play a pivatde in the activation of innate immunitygainst invading
pathogens, cytokine production, and developmeradaiptive immuneesponse&™. In contrast to the protective
role of TLR against pathogen infections, thtady suggests that TLR expressed on tumor cefigibate to tumor
progressiofi?. The present study evaluated the possible rektiprbetween the expression of TLRs in tumor cells
and the clini copathologic characteristics of OS@€uding tumor stage, histological grade, lympli@onetastasis,
and depth of invasion. TLR2 expression in tumoiscelas significantly associated with depth of ineasand
lymph node metastasis. TLR4 expression in tumds aeds significantly associated with lymph node as#sis.
TLR7 expression in tumor cells was significanths@sated with tumor grade. TLR8 expression was dotm
gradually increase with worsening histopathologgade (P < 0.005). However, the TLR8 IF stainingres did
not correlate with the depth of invasion and lympide metastasis. We analyzed the association betthee
expression of TLR4 and TLR8 in tumor cells and pporgnostic indicators because a significant peeggn of
tumors also exhibited TLR4 expression in mononucleiammatory cells and TLR8 expression in fibradt like
cells. We found that carcinoma patients with highieR4 expression in the stromal compartment hagmifcantly
higher risk of disease progression. That show mBRA4T expression in mononuclear inflammatory cellsrave
significantly associated with the depth of invasiand lymph node metastasis. These findings indicabeat
increased TLR protein expression may interfere withmal TLR signaling pathways and function and may
represent useful markers of the malignant transdition of cancer cells. In addition, cancer cellgvated by TLR
signals may release cytokines and chemokines nhiirn recruit and stimulate immune cells to redeadditional
cytokines and chemokines. This process resultenimune tolerance, cancer progression, and propagafithe
tumor microenvironment.In this study, we observesl éxpression of TLR2, TLR4, TLR7 and TLRS8 in tuncetls
as well as their association with the clinicopatigid characteristics of OSCC. In this study, TLRRR4, TLR7
and TLR8 expression appeared important to the gicéd pathogenesis of Toung cancer. However, differ
phenotypes of TLR expression in cancer cells cad te different results and as a series of canelijedgnostic
factors, the function of these markers in ESCC khba further investigated.
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