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ABSTRACT

Introduction: Acute lymphocytic leukemia (ALL) is the most common cancer type in children and accounts for 80% of pediatric
leukemias. Novel targets are necessary to improve survival rates for refractory and relapsed disease. There is accumulating evidence that
Toll-like Receptor (TLR) signaling may be associated with outcomes in cancer however little has been described in leukemias. Objective:
Analyze the expression and contribution of TLRs to the development of childhood ALL. Method: To evaluate the effect of specific TLR2,
TLR3, and TLR4 agonists on the viability and proliferation of childhood ALL cell lines and to analyzed the mRNA expression of these
types of TLR in bone marrow blast cells at diagnosis (D0) and induction (D35) in pediatric ALL patients. Results: Treatment with TLR
agonists reduced the cell viability of Jurkat and Sup-B15 cell lines. Cell cycle distribution in Jurkat was altered, reducing polyploid cells
and increasing sub-G1 phase. Conclusion: It was observed that the cell viability of the cell lines responded with different sensitivities to
the agonists. The polyploidy associated with tumor malignancy was reduced, in addition to the increase in the sub-G1 phase indicating an
increase in apoptosis. There were differences in TLR expression at D35 between groups at risk of the disease. Patients with high expression
of TLR2 and low expression of TLR4 on D35 demonstrated a worse prognosis.
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RESUMO

Introdugao: A leucemia linfobldstica aguda (LLA) é o tipo de cAncer mais
comum em criangas e representa 80% das leucemias pedidtricas. Novos
alvos sdo necessdrios para melhorar as taxas de sobrevivéncia para doenga
refratdria e recidivante. Hd evidéncias acumuladas de que a sinalizacio de
receptores Toll-Like (TLR) pode estar associada a resultados em cincer,
embora pouco tenha sido descrito em leucemias. Objetivo: Analisar a
expressdo e a contribui¢ao dos TLR para o desenvolvimento da LLA infantil.
Meétodo: Avaliar o efeito de agonistas especificos de TLR2, TLR3 e TLR4
na viabilidade e proliferagao de linhagens celulares de LLA infantil e analisar
a expressao do RNAm desses tipos de TLR em células bldsticas da medula
6ssea no diagnéstico (DO) e na indugao (D35) em pacientes LLA pedidtricos.
Resultados: O tratamento com agonistas de TLR reduziu a viabilidade
celular das linhagens celulares Jurkat e Sup-B15. A distribui¢ao do ciclo
celular em Jurkat foi alterada, reduzindo as células poliploides e aumentando
a fase sub-G1. Houve aumento na expressio dos receptores entre DO e
D35 em amostras de pacientes. Conclusao: Observou-se que a viabilidade
celular das linhagens celulares respondeu com diferentes sensibilidades
aos agonistas. A poliploidia associada & malignidade tumoral foi reduzida,
além de o aumento da fase sub-G1 indicar aumento da apoptose. Houve
diferengas na expressio de TLR em D35 entre os grupos de risco da doenca.
Pacientes com alta expressio de TLR2 e baixa expressio de TLR4 no D35
demonstraram pior progndstico.

Palavras-chave: leucemia-linfoma linfobldstico de células precursoras;
receptores Toll-like; leucemia-linfoma linfobldstico de células precursoras.

RESUMEN

Introduccién: La leucemia linfocitica aguda (LLA) es el tipo de cdncer
mds comun en los nifios y representa el 80 % de las leucemias pedidtricas.
Se necesitan nuevos objetivos para mejorar las tasas de supervivencia de la
enfermedad refractaria y recidivante. Cada vez hay mds pruebas de que la
sefializacién del receptor Toll-Like (TLR) puede estar asociada con resultados
en el cdncer, aunque se ha descrito poco en las leucemias. Objetivo: Analizar
la expresion y la contribucién de los TLR al desarrollo de la LLA infantil.
Método: Evaluar el efecto de agonistas especificos de TLR2, TLR3 y
TLR4 en la viabilidad y proliferacién de lineas celulares de LLA infantil y
analizar la expresién de ARNm de estos tipos de TLR en células bldsticas
de médula ésea en el momento del diagnéstico (DO0) y la induccién (D35)
en pacientes pedidtricos con LLA. Resultados: El tratamiento con agonistas
de TLR redujo la viabilidad celular de las lineas celulares Jurkat y sup-B15.
Se alteré la distribucién del ciclo celular en Jurkat, reduciendo las células
poliploides y aumentando la fase sub-G1. Hubo un aumento en la expresién
de los receptores entre DO y D35 en muestras de pacientes. Conclusion:
Se observé que la viabilidad celular de las lineas celulares respondia con
distintas sensibilidades a los agonistas. Se redujo la poliploidfa asociada
con la malignidad del tumor, ademds de un aumento de la fase sub-G1
que indica un aumento de la apoptosis. Hubo diferencias en la expresién
de TLR en D35 entre los grupos de riesgo de enfermedad. Los pacientes
con alta expresién de TLR2 y baja expresién de TLR4 en D35 mostraron
peor prondstico.

Palabras clave: leucemia-linfoma linfobldstico de células precursoras;
receptores Toll-like; leucemia-linfoma linfobldstico de células precursoras.
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INTRODUCTION

Currently, the occurrence of cancer in children
and teenagers is rare, about 1-4% of all cancers in the
general population’, although the overall incidence
of childhood cancer, including acute leukemia, has
gradually increased since the 1970s. Acute leukemia is
the most common form of pediatric cancer, accounting
for nearly a third of cases in individuals younger than
15 years®. Acute lymphocytic leukemia (ALL) is a clonal
disease of hematopoietic tissue characterized by the
malignant transformation of lymphoid precursor cells
into the bone marrow. The incidence increased between
1975 and 2010, with 25 to 34 cases per million, an
average increase of 0.7%? The development of ALL
is associated with malignant-like cells that express low
levels of immunogenic surface molecules and are poor
B and T-cell stimulators, which facilitates their escape
from antineoplastic immune responses®>.

Toll-like receptors (TLRs) are transmembrane
glycoprotein receptors belonging to a family of
evolutionarily conserved receptors responsible for
recognizing a diversity of distinct exogenous and
endogenous molecular structures®. TLRs are widely
distributed and expressed in many cell types, but mainly
in immune cells’. The relation of TLRs to their gene
expression, their association with prognostic factors and
risk factors, as well as their ligands and their activation in
some malignancies have been studied®.

The TLR signaling seems to modulate the
transformation of tissue or cells that have undergone
a process of chronic inflammation and/or acute
premalignant lesions’. Many clinical trials show the
relationship between the overexpression of several types
of TLRs to a worse prognosis in different neoplasms'.
Though, there is scarce knowledge about its role in
pediatric leukemias, especially ALL. One of the first
studies in leukemia showed that precursor B-cell acute
lymphoblastic leukemia (CBP-ALL) expresses TLR1,
TLR2, TLR3, TLR4, TLR5, TLR6, TLR7, and TLRO.
However, it was unclear whether the high expression
observed from TLR3, TLR4, and TLR5 occurs as
a consequence of tumor malignancy or represents a
phenotype!'2.

This study aimed to evaluate the expression of TLR2,
TLR3, and TLR4 in bone marrow blasts cells from
children with acute lymphoblastic leukemia and the role
of their specific agonists on cell proliferation and viability
as possible mechanisms of cellular signaling that act on
these processes in cell lines. Additionally, to correlate the
results obtained on the expression of these types of TLR
with the outcome and clinical data of the patients.
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METHOD

Cell viability and proliferation were evaluated after
48 hours using the following compounds: peptidoglycan
(PGN, TLR2 agonist, Sigma # 77140), polyinosine
acid (Poly: IC, TLR3 agonist, Sigma # P9583), and
lipopolysaccharide (LPS, TLR4 agonist, Sigma # 1L6529).
The concentrations in (pg/ml) were determined based on
data from the literature.

The Jurkat and Sup-B15 cell lines were obtained
from the American Type Culture Collection (ATCC).
Cells were grown in 25 cm? sterile flasks in RPMI 1640
culture medium (Gibco), supplemented with fetal bovine
serum, antibiotic and antifungal. The cells were incubated
at 37°C in a humidified atmosphere with 5% CO,. The
experiments were executed in at least triplicate. Viability
and cell proliferation were performed by the blue-count
counting method of Tripan. Briefly, an aliquot of 10 pL
of each sample was homogenized in a 10 pl aliquot of
0.4% Trypan blue, and the cell count was carried out
on a hemocytometer. Cells dead or damaged in the cell
membrane are permeable by the dye. Cell viability is
the ratio between stained (non-viable) and non-stained
(viable) cells.

To evaluate the cell cycle, the Jurkat cell line was
cultured in 24 well plates at a density of 1.5x10° cells/
well and treated with PGN, POLY: IC, and LPS at the
concentrations of 100 pg/ml, 100 pg/ml, and 50 pg/ml,
respectively, and compared to the untreated control. After
24 hours, cells were collected, centrifuged, and washed
with PBS twice. The cells were then resuspended in 50
pg/ml propidium iodide (Sigma-Aldrich) in 0.1% Triton
X-100 in 0.1% sodium citrate containing 5 pg/ml of
RNase A. The cells were stained with 1 ml of propidium
iodide (PI) cell cycle solution for 5 minutes, followed
by evaluation on the Attune Acoustic low cytometer
(Applied Biosystems, Thermo Fisher Scientific, USA).
In each sample, 20,000 cells were analyzed. Data were
analyzed using FlowJo Cytometric 10.1 software. Three
individual experiments were performed in triplicate.

The sample consisted of 26 pediatric patients (from
zero to 18 years old) diagnosed with ALL in the Pediatric
Oncology Service of “Hospital de Clinicas de Porto Alegre”,
by signing the Informed Consent Form. A volume of 4ml
was collected from the bone marrow in vacuum tubes
containing EDTA from patients only when requested
for clinical evaluation. These evaluations occurred at
the time of diagnosis (before treatment started, day zero
DO0), and at the end of the induction treatment, at day 35
(D35). These experiments were performed in triplicate.
The Institutional Review Board (IRB) of “Hospital de
Clinicas de Porto Alegre”, CAAE 46929015.7.0000.5327



(Submission for Ethical Review) approved the study
(report number 2015-0318) in compliance with
Resolution 466/12" of the National Health Council for
research with human beings.

Total RNA extractions from bone marrow samples
were performed using the PureLink® RNA Mini Kit
(Life Technologies # 12183018A), and the total RNA
extraction from the cell lines was carried out by the Trizol
method (Invitrogen), both methods according to the
manufacturer’s instructions. Samples were quantified in
Nanodrop® following both quantity and purity aspects.

The mRNA was amplified using the primers of B-actin,
TLR2, TLR3, and TLR4 (all sequences were designed
according to Gen Bank). B-actin expression was utilized as
control. All samples consisted of a final total volume of 15
puL using 35 cycles for amplification consisting of 1 minute
at 95°C, denaturation at 94°C for 30 seconds, annealing
at 60°C for 30 seconds, and extension of the primers at
72°C for 45 seconds, followed by a final extension at
72°C for 10 minutes. Electrophoresis was performed in
1% agarose gel (Biotium) of the amplified products and
visualized in ultraviolet light. Fragments were confirmed
using Low DNA Mass Ladder (Invitrogen), and the
relative expression of each primer was determined by
densitometry using Image] 1.45 software.

The results of the experiments with patients were
expressed as mean t standard error and comparisons
between groups were conducted by comparing the
average Wilcoxon T-test. Experiments with cell lines
were performed separately and independently (n=3). The
results of the experiments with cell lines were expressed
as mean * standard error of mean, and comparisons were
performed by analysis of variance (ANOVA) followed by
post hoc Tukey’s. The overall survival (OS) was determined
by the Kaplan-Meier method. The log-rank test was used
to compare the curves. p < 0.05 indicates a significant
difference. The graphs were performed using GraphPad
version 7.0 (GraphPad Software, San Diego, CA, USA).

RESULTS

There was a decrease in the cell viability of Jurkat after
the treatment with three agonists of TLR2, TLR3, and
TLRA4, respectively at the concentration of 100 pg/ml (all
with p < 0.0001) of the control. Treatments with PGN
and LPS reduced cell viability by over 75%, whereas the
POLY: IC agonist reduced viability by approximately 50%
(Figure 1a, 1b and 1c). In other concentrations tested (1
pg/ml and 10 pg/ml), there was no significant difference
in relation to control.

In the Sup-B15 cell line, after 48 hours of treatment
with PGN it was observed a decrease in cell viability

TLRs 2,3, and 4in Childhood ALL

compared to the control from the concentration of 10
pg/ml (p = 0.0039). At the concentration of 100 pg/ml,
there was a reduction of about 50% in cell viability (p
< 0.0001; Figure 1d). In the treatments with POLY: IC
and LPS, after 48 hours, a reduction in cell viability was
observed in the cell line Sup-B15 compared to control at
a concentration of 1 pg/ml (p = 0.0029) and (p = 0.0002)
(Figure 1e and 1f).

In the cell cycle analysis, after treatment with PGN,
POLY: IC, and LPS, respectively, Jurkat cells showed
an increase in the sub-G1 phase of the cell cycle (p =
0.0013, p = 0.0412, and p = 0.0026) and a reduction
of polyploidy (» = 0.0021, » = 0.012 and p = 0.0015),
corresponding p values for each agonist, PGN, POLY:IC
and LPS, respectively. In addition, there was an increase
in the G2 phase after treatment with PGN and POLY:
IC (p < 0.0001 and p = 0.037), and a reduction in the S
phase after LPS treatment (p = 0.0016). The GO-G1 phase
decreased after treatment with PGN (p = 0.00119) and
increased following treatment with LPS (p = 0.0078).

All 26 patients with ALL were distributed in groups
according to the disease risk classification, medical criteria
and other characteristics (Table 1).

Among the 26 patients, 16 were in the high-risk
group, 6, in the intermediate group, and 4 in the low-risk
group. In addition to this classification, the patients were
separated according to the cell line (B or T). Thus, of the
total number of patients, 21 were of B-cell lines and 5 of
T-cell lineage patients, of which 4 were in the high-risk
group, a pattern corroborated by the literature'®.

The expression of TLRs in the cells from the bone
marrow was analyzed by semiquantitative PCR in DO, as
well as in D35. When evaluating the expression of TLR2,
TLR3, and TLR4 on values normalized by B-Actin, it was
found that there was an increase in the mean and median
values of the relative expression of these receptors in D35
comparing with D0. However, the analysis in separate
revealed that the relative expressions of these receptors
increased at D35 in relation to DO, by 11.58%, 3.89%,
and 5.75%, respectively. These differences were considered
significant for TLR2 (p = 0.0039), TLR3 (p < 0.0001),
and TLR4 (p = 0.0382) (Wilcoxon T-test) (Figure 3a,
3b and 3c).

The relative expressions of TLR2, TLR3, and TLR4
receptors in patients in the high-risk group increased in
the expression of TLR3 and TLR4 at D35 in relation to
DO, respectively, of 9.14% and 11.67% (p = 0.001) and
(p = 0.021). These differences were considered significant
(Wilcoxon T test) (Figure 3d and 3e). When evaluating
the relative expressions of the TLR2, TLR3, and TLR4
receptors in low-risk and intermediate-risk patients, there
was an increase in TLR2 expression at D35 compared with
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Figure 2. Changes in the cell cycle induced by the treatment in Jurkat cells. Distribution of the cell cycle of Jurkat cells after 24h. The comparisons
were performed by one-way ANOVA, followed by Bonferroni post-hoc test . (*) p < 0.005; (**) p < 0.0005; (****) p < 0.0001

DO, of 14.89%. This difference was considered significant
(p = 0.048) (Wilcoxon T-test) (Figure 3f).

The median TLR2 expression was 110.76
(Mdn=110.76). The first quartile was 74.72 (Q1=74.72),
and the third quartile was 144.43 (Q3=144.43). Patients
with the value of TLR2 expression between the median

Revista Brasileira de Cancerologia 2023; 69(3): e-053676

and third quartiles had a lower overall survival (OS) than
patients with low expression (p < 0.05). The results are
shown in Table 2. The median TLR4 expression was 106.57
(Mdn=106.57). The first quartile was 93.39 (Q1=93.39),
and the third quartile was 118.42 (Q3=118.42). Patients
with the TLR4 expression value between the median and



Table 1. Demographic data of the patients

TLRs 2,3, and 4 in Childhood ALL

Demographic data of the patients with ALL

Male
Female
White
Black

Gender

Ethnicity
Brown
= 1 and < 10 years

Age at DO
< 1 and =10 years

Relapse®

Low Risk
Risk® Intermediate
High Risk
Yes
No

Good prognosis

Calla Antigent

Cytogenetics .
Worst prognosis

GBTLI 2009 Low Standard/
Intermediate Risk

GBTLI 2009

Protocol High Risk
BFM 2002
St. Judes
HyperCVAD
Negative
Positive MRD" in D35

Positive

Yes

No

Death

B-ALL T-ALL Total
(n=21) (n=5) (n=26)
13 62% 4 80% 17 65%
8 38% 1 20% 9 35%
20 95% 4 80% 24 92%
1 5% 0 0% 1 4%
0 0% 1 20% 1 4%
17 81% 2 40% 19 73%
4 19% 3 60% 7 27%
0 15 71% 3 60% 18 69%
1 4 19% 1 20% 5 19%
2 2 10% 0 0% 2 8%
3 0 0% 1 20% 1 4%
3 14% 1 20% 4 15%
6 29% 0 0% 6 23%
12 57% 4 80% 16 62%
12 57% 0 0% 12 46%
9 43% 5 100% 14 54%
9 43% 4 80% 13 50%
12 57% 1 20% 13 50%
7 33% 1 20% 8 31%
7 33% 2 40% 9 35%
19% 0 0% 15%
10% 2 40% 4 15%
1 5% 0 0% 4%
15 71% 3 60% 18 69%
6 29% 2 40% 8 31%
7 33% 2 40% 9 35%
14 67% 3 60% 17 65%

(a) Number of relapses during the medical follow-up period; (b) Risk was stratified by the criteria of the protocol of the Brazilian Group Treatment of Leukemia
in Childhood (GBTLI 2009); (c) Calla Antigen or CD10 is the most common hallmark of childhood ALL. Its absence may indicate the poorer prognosis of the
disease; (d) Positive minimal residual disease (MRD) is defined as MRD>0.01 in bone marrow immunophenotyping.

third quartiles had greater overall survival than patients with
low expression (p < 0.05). The results are shown in table 2.
There was no significant difference between the overall
survival rate and TLR3 expression in D35.

DISCUSSION

Tumor cells may develop self-regulation systems
and protection mechanisms to overwhelm the immune

system'. This anti-immunogenic process is necessary for
tumor and immunological microenvironment cancer
progression, and understanding the key elements is
important for the development of immunotherapy-based
therapeutic strategies'®.

The stimulation of TLRs plays a crucial role in the
homeostasis of mature B lymphocytes'’, T lymphocyres,
NK cells, monocytes, neutrophils, macrophages, and
other cells of the immune system'®". In some cases,

Revista Brasileira de Cancerologia 2023; 69(3): e-053676
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Table 2. TLR2 and TLR4 expression and overall survival in patients
with ALL

TLR2® and TLR4® os

expression x = SEM¢ P
T<L521(P35e) 76.34%2.32  <0.05
&Ri%i?’ 82.77+2.08  <0.05
&5&}3@5) 61.73+2.66  <0.05
LL(’;‘%‘D“’ 65.25+2.97  <0.05
TQLmaiﬂ 65.63+2.99  <0.05
TI\I;\EI‘:\(-DQ335) 85.53+1.14  <0.05

(a) Toll-like receptor 2; (b) Toll-like receptor 4; (c) Overall survival; (d) Standard
error of mean; (e) The end of the induction treatment, at day 35; (f) Quartile
1; (g) Median.

not only the presence of TLRs in cancer signifies a
poorer prognosis, but also all the machinery of adapter
molecules that participate in the intracellular response
of these receptors involved, as well as its extracellular
responses’®?'. Among the cellular responses, inflammatory
and immunological reactions promote angiogenesis,
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proliferation, permeability, cellular survival, and pro-
apoptotic activity through the production of molecules
and cytokines such as TNF-a,, TNF-, VEGE IL-6, IL-8
(pro-angiogenic and immunogenic chemokine)?***%,
The overall effect of this activation favors tissue invasion,
metastasis formation, and creation of an ideal tumor
microenvironment, providing conditions for the advance
of the tumor?®.

In addition, the inflammatory reaction caused by the
TLR-activated pathway is a factor that increases tissue
injury, since healthy cells are destroyed and tumor cells
appear to be more immune to this process and so they
pass the malignant clonal expansion process®*?. A study®
evaluating colorectal cancer (CRC) showed that there
is induction of tumor progression from inflammatory
processes, changes in the intestinal microbiota, and
oncogene activation. Additionally, it was noticed that
patients with CRC had higher expression of TLR2 and
lower expression of TLR4 than individuals in the control
group. They noticed tumor development with tissue
changes from upregulation of TLR2 and downregulation
of TLR4, showing that lower TLR4 expression was
associated with the development of metastases and worse
5-year survival®.

In the present study, the treatment of Jurkat and
Sup-B15 cells with the TLR agonists promoted the



reduction of cell viability. This effect seems to be
dose-dependent, although there were no significant
differences in concentrations of 1 pg/ml and 10 pg/ml
in the treatment of the Jurkat lineage. In the treatment
with PGN, there was no statistical difference from the
concentration of 10 pg/ml in the control, and between
the control and the concentration of 100 pg/ml. In the
treatment with Poly: IC and LPS there was a statistical
difference between the concentration of 1 pg/ml and the
control, but not among other concentrations.

The difference in response among the treatments can
be attributed to the differences between the cell lines
utilized. It occurred since agonist sensitivity was lower
in Jurkat cells that are derived from T cell ALL, a more
aggressive type of leukemia, stratified in the group of high
risk. In turn, agonist sensitivity was higher in Sup-B15
cells, which are derived from B-cell ALL, which are
stratified as low-risk group.

The study is the first to show differences of
chemotherapy-induced expression of TLR2, TLR3, and
TLR4 on D35. The analysis of the expression of TLRs
in patients between DO and D35 showed an increased
expression of TLR2, TLR3, and TLR4 0f 11.58%, 3.89%,
and 5.75%, respectively. When analyzing the patients, and
separating them by risk groups, the results also revealed
that this increase was more significant.

For patients in the high-risk group, the increase in
TLR3 and TLR4 expression was 9.14% and 11.67%,
respectively. In the analysis of the TLR expression of the
patients from the low-risk and intermediate groups, a
15.89% increase in TLR2 expression was noticed. This
increase may be associated with the immune system
itself, which modulates the proliferation, expansion, and
differentiation of immune cells, since in patients in the
low-risk and intermediate groups, the increase in TLR2
was more significant. On the other hand, the increase in
the expression of TLR3 and TLR4 in patients of the high-
risk group can be associated with pro-tumor mechanisms
involved in the regulation of mechanisms of differentiation
and proliferation of leukemic cells.

The survival analysis of the patients in relation to the
expression of TLR2 and TLR4 showed that those with
lower overall survival had higher TLR2 expression and
lower TLR4 expression in D35. Patients with higher
overall survival showed lower expression of TLR2, and
TLR4 expression increased. These results concur with
other studies that suggest that low TLR4 expression and
high expression of TLR2 can be prognostic markers for
staging or B-CLL”. Rybka et al.*® compared healthy
subjects to patients with AML (both studies with adults)
and showed a relationship between high TLR2 and TLR4

expression with a worse prognosis of the disease. The
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same group showed a relationship between high TLR2
expression with CLL-staging since TLR2 expression
was higher in patients with more advanced stages of
AML. Additionally, the reduction of TLR4 expression
was associated with more advanced stages and a more

unfavorable prognosis®®*'.

The first study of childhood ALL showed that the
expression of TLR1, TLR3, TLR4, TLR7, and TLR9
was lower between patients and the control group. When
TLR expression levels with different ALL subtypes (Pro-B,
Pre-B, B, and T) were analyzed, it was found lower TLR1
values for the pre-B and T and TLR4 subtypes for the Pro-
B and B. These values were considered extremely lower
when compared to the control group®?. Cell cycle analysis
showed that the agonist-induced treatment increased the
cell population in sub-G1, which is indicative of cell death
by apoptosis®.

On the other hand, the treatment reduced the
polyploidy phase, showing that the agonists decreased
the proportion of cells with the chromosome increase.
Polyploidy is closely associated with genomic instability,
tumor heterogeneity induction, and malignancy processes,
and characteristics that lead to the inactivation of tumor
suppressor genes or oncogenes activation®*.

Treatment with PGN and POLY: IC increased the
G2 phase, suggesting that pathways related to protein
synthesis are also activated. Treatment with LPS reduced
the S phase by about 20%, but increased the G0-G1
phase, suggesting an extension of this to the detriment of
the S. Treatment with PGN reduced the GO-G1 phase.
Based on cell cycle analysis, it is possible to suggest that
the reduction of cell viability observed in Jurkat cells after
treatment with specific agonists may be attributed to the
activation of pro-apoptotic mechanisms.

Wang et al.*® noticed that treatment with PGN
induced TNF-o.-dependent apoptosis in cell line acute
monocytic leukemia THP-1 and significantly increased
gene production of cytokines such as IL-1f3, IL-8, and
TNF-o and induced phosphorylation of p38, Erk and
NF-kB. Salaun B et al.?® were the first to show a possible
mechanism activated by TLR3 agonists in tumor cells,
which identified that this response appears to require IFN-
1°¢ and activation of caspase-8 and FADD. As for TLR4,
the cascade initiated by agonists has as its mechanism
the activation of the apoptotic pathway dependent on
caspase-8 and can be attributed to increased production
of IFN-o, TNF-a, and down-regulation of NF-kB¥%8. It
is still not fully understood by which mechanisms TLRs
promote cell growth, cell differentiation, and cell death.
Furthermore, it is unclear whether there is a difference
in how TLRs influence these mechanisms in normal
and tumor cells. Moreover, knowledge about the TLRs
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has gained importance now for their association with
prognoses and outcomes, as well as for the effects caused by
agonists or antagonists in cellular pathways that modulate
the development and promotion of malignant neoplasms.

CONCLUSION

Treatment with TLR2, TLR3, and TLR4 agonists
reduced the cell viability of Jurkat and Sup-B15 cell
lines, increased the proportion of cells in sub-G1, which
suggests the activation of apoptosis and a reduction in the
proportion of cells polyploids. It was also concluded that
patients with ALL had increased chemotherapy-induced
expression of TLR2, TLR3, and TLR4; in addition to the
relationship between the expression of TLR3 and TLR4
and the high-risk group where this increase was greater as
well as the possible relationship of TLR2 and the low and
intermediate-risk groups, where the increase in expression
was significant. After chemotherapy induction, lower
overall survival was associated with higher TLR2 and lower
TLR4 expression. Other studies with larger samples are
necessary to evaluate other moments of the treatment.
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