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Abstract
Toll-like receptors (TLRs) are now considered to be active players in tumor-host interactions. Toll-

like receptor protein expression on/in cancer cell depends apparently on the level of RNA transcription.
Based on previous work showing presence of TLR mRNA in six carcinoma cell lines, it was attempted
to determine quantitatively mRNA of TLR-2, TLR-3 and TLR-4 by rt PCR. It has been shown that the
expression of mRNA of three TLRs tested was uneven among examined cell lines. These data imply that
in any future anti-tumor immunotherapeutic trials involving TLRs it seems mandatory to determine pre-
cisely TLR mRNA of cancer cells.
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Introduction
Toll-like receptors (TLRs) are now well established fac-

tors of cell contacts with surrounding environment. Cells
are able to recognize pathogens possessing pathogen asso-
ciated molecular patterns (PAMPs) by virtue of TLRs and
mount against them suitable protection, often an immune
response. Owing to the work of recent Nobel laureates, in
particular, dr. Bruce Beutler, and others, we became aware
of the significance of pattern recognition receptors (PRRs)
and in particular TLRs’ close links between generation of
infection and TLR reactivity at the level of the genome in
the infected cell [1, 2].

The knowledge of the role of TLRs on the growth and
proliferation of cancer cell is much less known. Neverthe-
less, the expression of various subtypes of TLRs has been
documented in cells of several human cancers, such as those
of head and neck, lung, liver and others [3, 4]. Some TLRs,
such as TLR-7/8 have been shown to be an advantage for
tumor growth [5]. Other authors provided some evidence
that tumor bound TLRs treated with their ligands may inhib-
it spreading of tumor [6, 7]. The expression of TLRs, at least
in some cancers may be universal, as it was shown by us in
laryngeal cancer. We were able to demonstrate mRNA in head
and neck cancer cell lines for all TLRs studied (TLR-1 to

TLR-10) by rt PCR qualitative assay. We noticed, howev-
er, differences in the intensity of individual mRNA lines [8].
Such differences may have significant impact on cell-cell
interactions in the attempts of immunotherapy involving
TLRs. Thus, it was decided to determine quantitatively
mRNA content in studied cell lines of three the most fre-
quently studied TLRs i.e. TLR-2, TLR-3 and TLR-4 in order
to search their possible potential in therapeutic attempts in
the interactions of TLRs – TLR ligands.

Material and methods

Cell lines culture

The same head and neck carcinoma cell lines as stud-
ied previously [8] have been used. They originated from
Pittsburgh Cancer Institute (USA) generously provided by
professor Theresa Whiteside (PCI). Cells were cultured In
RPM 1640 medium with HEPES and L-glutamine (Lonza,
Basel) supplemented by 10% heat inactivated fetal bovine
serum (FBS – Gibco, Life Technologies) and antibiotics
(PE/Strept/Fungizone 10K/!0K/25 µg, Lonza Basel). Cell
lines were maintained in humidified incubator at 37oC in
5% CO2 environment. Cells were collected at > 90% con-
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fluence by 0.25% trypsin with EDTA (Gibco) digestion and
centrifugation for min at 1500 rpm, resuspended in RPMI
medium and counted using haemocytometer and 0.4% try-
pan blue. Cell viability was 100%.

RNA isolation, cDNA synthesis and Real-time PCR

Total RNA was isolated from harvested cell lines using
PureLink Micro-to-Midi Total RNA Purification kit (Invit-
rogen) as described by manufacturer. Isolated RNA was
quantified on spectrophotometer (Nanodrop ND-1000).
Equal quantities of isolated RNA (1 µg) were reverse tran-
scribed using the Quantitect Reverse Transcription kit (Qia-
gen). The obtained cDNA was used as a template for quan-
titative real-time PCR. Primers used in the reaction [9, 10]
were:
TLR-2 (CCCATTGCTCTTTCACTGCT, CTTCCTTGGA
GAGGCTGATG),
TLR-3 (TGGTTGGGCCACCTAGAAGTA, TCTCCATT
CCTGGCCTGTG),
TLR-4 (CTGCAATGGATCAAGGACCA, TTATCTGAA
GGTGTTGCACATTCC),
B2M (TGCTGTCTCCATGTTTGATGTATCT, TCTCTG
CTCCCCACCTCTAAGT).

The reaction was performed on RotorGene 6000 (Cor-
bett Research) system using QuantiFast SYBR Green PCR
Kit (Qiagen). The raction conditions: 10 min at 95oC,
45 cycles of 5 sec at 95oC, 1 min at 60oC, finished with
melt analysis. Real-time PCR conditions were used to test
relative levels of three TLRs (TLR-2, TLR-3, TLR-4) in
selected human carcinoma cell lines. Standard curves, reac-
tion efficiency and gene expression levels were calculated
by the software provided with the used RotorGene plat-
form.

Results and discussion
As a calibrator for standard curves preparation we used

RNA isolated from LX2 cell line (hepatic stellate cells) gen-
erously provided by prof. Rifaat Safadi, Jerusalem, Israel.
The quantity of given TLR in relation to B2M was meas-
ured in case of LX2 cell line and set as value “1×” (cali-
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Table 1. Values of fold changes of TLR expression levels in
investigated cell lines comparing to calibrator (LX2 cell line)

Cell line TLR-2/b2M TLR-3/b2M TLR-4/b2M

PCI37A 0.002693 35.316601 0.214367

PCI37B 1.097103 34.196888 0.002682

PCI30 0.384053 48.409071 0.010551

PCI4B 0.341289 99.188405 0.016948

PCI1 0.860288 19.321744 0.021763

Hep2 0.000238 2.946083 0.021040

Fig. 1. Graphs presenting fold changes of TLR expression lev-
els in investigated cell lines comparing to calibrator (LX2 cell
line)
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brator) as described in “RotorGene 6000 Operator Manu-
al”. The same was done for investigated carcinoma cell
lines. Obtained results shown in Table 1 and on Fig. 1 are
presented as fold changes of given TLR expression in car-
cinoma cell lines comparing to LX2 cell line.
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As it can be seen from the Table 1 and Fig. 1, mRNA
of TLRs studied differed significantly among six carcino-
ma cell lines tested. In general, TLR-3 mRNA was the most
frequently expressed while TLR-4 one has shown high rel-
ative value in one cell line only (PCI37A). It suggests that
in any future attempts using TLR ligand in tumor
immunotherapy it seems obligatory the determination TLR
mRNA. Such immunotherapeutic attempts have been done
but with unequivocal results. For example TLR-9 ligand,
CpG-ODN was shown to induce activation of lung cancer
cell lines, with apparently positive response [11]. On the
other hand, it has been shown by some of us that TLR-4
promotes tumor growth in a head and neck cell line carci-
noma model [12]. Nevertheless, there is growing interest in
application of TLR ligands or agonists as therapeutic agents
in pathological conditions and in particular, in malignan-
cies [13, 14].
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