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ABSTRACT

INTRODUCTION: Cancer is a complex disease because it is capable of inhibiting the
immune response through tumor escape mechanisms. OBJECTIVE: analyze the
dynamics of the immune system during cancer treatment with dendritic cell
immunotherapy. We evaluated the presence of tumor infiltrate of CD8 T lymphocytes,
transcription factors of CD4 T lymphocytes in the spleen of these animals, the
development of tumor volume and the behavior of coestimulatory molecules.
METHODS: 70 female Balb/c mice were divided into experimental and control groups,
they were evaluated on the 7th e 14th days after tumor challenge and dendritic cell
immunotherapy. RESULTS: Molecules such as T-bet, showed an increased expression in
treated tumor group. Our results also demonstrated the higher MFI of CD8 + T
lymphocytes infiltrate in the treated groups. Thus, there is a greater MFI of protumoral
co-stimulatory molecules such as CTLA4 in the untreated groups. CONCLUSION: the
immune system is able to modulate an immune response against tumor within 14 days if
the organism is being treated with dendritic cell immunotherapy.

Keywords: dendritic cell immunotherapy, breast cancer, active immunotherapy.

Brazilian Journal of Development, Curitiba, v.7, n.7, p. 66648-66666 jul. 2021



Brazilian Journal of Development
ISSN: 2525-8761

66649

RESUMO

INTRODUCAO: O cancer é uma doenca complexa, pois é capaz de inibir a resposta
imune por meio de mecanismos de escape tumoral. OBJETIVO: analisar a dinamica do
sistema imunoldgico durante o tratamento do cédncer com imunoterapia de células
dendriticas. Avaliamos a presenca de infiltrado tumoral de linfocitos T CD8, fatores de
transcricdo de linfocitos T CD4 no bago desses animais, o desenvolvimento do volume
tumoral e o comportamento de moléculas coestimulatorias. METODOS: 70
camundongos Balb/c fémeas foram divididos em grupos experimental e controle,
avaliados no 7° e 14° dias ap0s o desafio tumoral e imunoterapia com células dendriticas.
RESULTADOS: Moléculas como a T-bet, mostraram uma expressdo aumentada no
grupo de tumor tratado. Nossos resultados também demonstraram a maior IMF de
infiltrado de linfocitos T CD8 + nos grupos tratados. Assim, ha uma maior MFI de
moléculas coestimulatorias protumorais, como CTLA4, nos grupos nédo tratados.
CONCLUSAO: o sistema imune é capaz de modular uma resposta imune contra o tumor
em 14 dias se o organismo estiver sendo tratado com imunoterapia com células
dendriticas.

Palavras-chave: imunoterapia com células dendriticas, cAncer de mama, imunoterapia
ativa.

1 INTRODUCTION

Immunotherapies are therapies that have the function of activating the immune
system against an infection, and in a case of cancer, immunotherapy aims to activate the
immune system previously inhibited by tumor escape mechanisms . Immunotherapies
are being highlighted in research in recent years precisely because they are as effective
as conventional therapies and have minimal side effects when compared to conventional
therapies 1 . Among a plenty of immunotherapies, there are passive immunotherapies
such as the immune checkpoint blockade 4 and active immunotherapies such as the use
of adoptive T cell therapy °, dendritic cell vaccination ©, and others.

The immune surveillance theory postulates that the body's own cells verify the
body looking for infections that can be combated ’. Once the tumor formation is an
inflammatory process, the concept of Immunoediting divides immune response to tumors
into three phases: recognition, where the cells of the immune system recognize tumor
development and destroy tumor cells ”. The equilibrium phase, where a group of cells
with potential to become cancer are in anergy state, so they do not induce immune
response and do not present cancer characteristics &°. Finally the escape phase, where the
anergic state cells begin an unregulated division, thus presenting high tumorigenic
potential, also called tumor escape mechanisms. These mechanisms are different ways

that the tumor can circumvent the immune response in order to keep growing °.
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In an ideal immune response against cancer, tumor antigens are processed in small
peptides into antigen presenting cells and presented via MHC molecule to T lymphocytes
T lymphocytes are divided in two classes, CD8+ T lymphocytes and CD4+ T
lymphocytes. CD8+ T lymphocytes, also known as cytotoxic T lymphocytes, have the
function of first recognizing the antigen presented via MHCI and then destroying the cell
that presented that antigen *. CD4+ T lymphocytes recognize the antigen presented via
MHCII and, when activated, the cell modulates the immune response by producing
cytokines that will lead the immune response to fight against the presented antigen 2.

Cancer is seen as a complex disease because it inhibits the immune response
through tumor escape mechanisms. Among these mechanisms, it is possible to cite the
tumor ability of the producing soluble mediators that contribute tumor development such
as immunosuppressive cytokines, metalloproteinases, and vascular growth factors 2.
Another tumor escape mechanism is the suppression of the immune response through the
suppression of the MHCI, thus preventing tumor cells from being destroyed by CD8+ T
lymphocytes 4. Dendritic cells are used in active immunotherapies because they are also
antigen-presenting cells 1>®. They are able to process and present antigens both via
MHCI and MHCII without being destroyed by CD8 + T lymphocytes, which is a
mechanism called cross-presentation 7.

It is extremely important to understand the mechanisms of action of dendritic cells
in immunotherapies and the mechanisms triggered by it, so researchers will be able to
develop new and better protocols for differentiation and maturation of dendritic cells in

vitro in order to improve dendritic cell immunotherapy quality 8.

2 OBJECTIVE

Our aim is to evaluate the immune response against breast cancer in mice
submitted to dendritic cells immunotherapy and also understand how long it takes to a
modulation of the immune response towards tumor control and reduction of tumor
volume by performing techniques such as immunofluorescence and gPCR .

In order to do this, immunofluorescence will evaluate the presence of tumor
infiltrate and also the presence of co-stimulatory molecules in lymphoid organs. In
addition, CD8+ will be stained in tumors while CD3+, CD152 (CTLA4), and IA (MHCI)
will be stained in lymph nodes. Furthermore, it is going to be evaluated if dendritic cells

immunotherapy plays a role on the differentiation of auxiliary T lymphocytes to Thil,
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Th2, Th17 and Treg profiles through gPCR expression assessment of transcription factors
T-bet, GATA3, RORyt, and FOXP3, respectively.

3 METHODOLOGY
EXPERIMENTAL DESIGN

The experiment used 88 female Balb/c mice, aged 6 to 8 weeks, from the sectoral
vivarium of IPON - Oncology Research Institute. The animals were housed in cages

(dimensions - 305x198x133mm), grouped in no more than 5 animals per cage, separated
into different experimental groups, being subjected to environments with light/dark cycle
(12h), controlled temperature around 22 ° C, +/- 2 ° C, with food and water ad libitum.
Of these 88 mice, 70 were divided into the experimental groups described below:

GI- Control group consisting of 10 animals. This group was not induced to tumor
development by the 4T1 breast tumor cell line and was also not treated with a dendritic
cell vaccine;

GII - Dendritic Cell Vaccine Group, consisting of 20 animals that were not induced to
tumor development by the 4T1 cell line, but were submitted to the dendritic cell
vaccination protocol;

Gl - Tumor Group without treatment with dendritic cell vaccine, this group consists of
20 animals that were induced to tumor development by the 4T1 cell line, but were not
submitted to the dendritic cell vaccination protocol.

GIV - Tumor Group Treated with Dendritic Cell Vaccine, consisting of 20 animals that
were induced to tumor development by the 4T1 cell line and also submitted to a dendritic
cell vaccination protocol.

The 4T1 cells were maintained in complete RPMI media in a CO2 incubator with
5% humidity at 37°C. For transplants, cells were removed from the incubator, washed
twice with saline and centrifuged for 10 min. at 290g at 4°C. Then they were injected
with a 13x4.5 syringe in the left breast of each animal with a transplant of 2.0 x 10°4T1
cells in 50 pL of solution. From day 7 the tumor of animals in groups submitted to
developing a breast tumor was measured at least every three days. The tumor volume was

determined using the following formula:

[largest diameter x (smallest diameter)?]

2
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The remaining 18 animals were used to make dendritic cell vaccines. For each 1
euthanized animal, 4 doses of dendritic cell vaccine were made. In this way the 18 animals
produced sufficient doses of dendritic cell vaccine to vaccinate the 40 animals in groups
GIl and GIV. For the production of vaccines applied in GIl (Dendritic Cell Vaccine
Group) and GIV (Tumor Group treated with Dendritic Cell VVaccine) cells were removed
from the bone marrow of femurs and tibiae.

The removed cells were then placed in 25cm?flasks (volume 7.5 ml) in an amount
of 32.5x10° per flask, with supplemented IMDM culture medium. Under stimuli of GM-
CSF (13uL; 10ng / pL), IL-4 (13uL; 10ng / pL), TNF-o (23 pL; 10ng / L) and tumor
antigen of 4T1 cells (23uL), the cells were differentiated into dendritic cells.

Subsequently, the groups were subdivided into other groups in which animals
were euthanized seven days after the first dose of dendritic cell vaccine and other groups
where the animals were euthanized 14 days after the first dose of dendritic cell vaccine.
In this way, the total amount of groups increased from 4 to 7 groups: Gl (control group),
Gl (control group dendritic cells 7 days), GII (tumor group 7 days), GIV (tumor group
dendritic cells 7 days), GV (control group dendritic cells 14 days) , GVI (tumor group 14
days) and GVII (tumor group dendritic cells 14 days).

Therefore, on the 7th day of the experimental period, animals related to the groups
Gl, GlI, Glll and GIV were euthanized, the other animals related to the groups GV, GVI
and GVII were euthanized on the 14th day of the experimental period. The results

obtained were verified and analyzed by the GraphPad Prism 5.0 software.

IMMUNOFLUORESCENCE

The following protocol was used for immunofluorescence staining of tumors and
lymph nodes. The sample previously frozen in tissue-tek is taken to the
immunofluorescence sector where it is thawed and placed in a mold, it is filled with
TISSUE TEK and the sample to be frozen is placed. This mold with TISSUE TEK and
the fragment to be analyzed are placed in liquid nitrogen for 4 minutes. Once frozen, the
sample must not be defrosted.

The TISSUE TEK block frozen with the sample was taken to the cryostat. The
block was placed in the holder using TISSUE TEK. The cryostat was at a temperature of
-24°C, if it reached -20°C the block would start to thaw, impairing its handling and

cutting.
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Due to the temperature difference, the cut (5um) adheres to the blade at room
temperature. After cutting, we used a 30% methanol solution to fix the cut on the blade
for 10 minutes. We washed the slide 10 times with PBS previously prepared with
monobasic potassium phosphate, bi-basic sodium phosphate, sodium chloride. We then
followed the staining that was done in a dark vat in order to preserve the antibodies from
direct light exposure, which can impair the reading of the slide. We placed the antibody
(variable volume) and incubated for 120 minutes. We washed 10 times with PBS. To
cover the coverslips, 3% glycerol was used. The markings performed were as follows:
CD11a PE, CD49d PE, CD102 PE and CD54 PE.

gPCR

Part of the spleen was stored in trizol and RNA was subsequently extracted. The
cDNA obtained from the RNA using the GoScript ™ Reverse Transcription System Kkit,
according to the manufacturer's protocol, was subjected to a gPCR reaction to check the
gene expression of the following transcription factors: T-bet, GATA-3, FOXP3 and
RORyt. For the same samples, the endogenous control used was B-actin. The pre-

assembled primers are:

TABLE 1 — Genes used for qPCR assay. Nucleotide sequence and annealing temperature for each primer.

ANNEALING
TEMPERATURE
GENE PRIMERS (CELSIUS)
T-BET
FORWARD 5’-TCAACCAGCACCAGACAGAG-3’
T-BET
REVERSE 5-AAACATCCTGTAATGGCTTGTG-3” 65
GATA3
FORWARD 5’-TTATCAAGCCCAAGCGAAG-3°
GATA3 s ,
REVERSE 5’-TGGTGGTGGTCTGACAGTTC-3 65
RORyt
FORWARD 5’-ATGGACAGGGCCCCACACAGAGA-3’
RORyt
REVERSE 5’CAAGTTCAGGACGCCTGGTTTCCTC-3’ 58
Foxp3
FORWARD 5’-ACTGCTGGCAAATGGAGTCT-3’
Foxp3 s ,
REVERSE 5’-AAGTAGGCGAACATGCGAGT-3 61
B-ACTIN
FORWARD 5 TGTGATGGTGGGAATGGGTCAG 3
B-ACTIN
REVERSE 5 -TTTGATGTCACGCACGATTTCC- 3’ 65

STATISTICAL ANALYSIS
Data obtained were analyzed using the GraphPad Prism 5 software. Kolmogorov-

smirnov and Shapiro-wilk normality tests were carried out, if the results passed the
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normality tests, ANOVA and T test parametric tests were performed, if they did not pass
the normality tests, non-parametric Kruskal-Wallis and Mann-Whitney tests were chosen.
Tests with a result of p <0.0001 were considered statistically significant. For the

correlations, normality tests and Pearson or Spearman correlation were performed.

4 RESULTS
Dendritic cell vaccine in the activation of T lymphocytes

Our results demonstrated that the mean fluorescence intensity of cells with CD3
in the lymph nodes among all experimental groups is the highest in the control group DC
7 days (76.49 - 116) 92.8, followed by the tumor group 7 days (55.63 - 98.73) 74.45 with
a statistical difference of p <0.05 between the two groups. When comparing the groups
Tumor 14 days (68.25 - 78.92) 71.99 and Tumor Treated 14 days (67.66 - 78.36) 71.27,
we did not notice any statistically significant difference. When comparing CD3 + in the
Treated Tumor and Tumor groups, we noticed that in 7 days the MFI is higher in the
Tumor group (55.63 - 98.73) 74.45 when compared to the Treated Tumor group (47.20 -
53.20) 49 , 33. In 14 days, we noticed that MFI levels are close when we compare the
Tumor group (68.25 - 78.92) 71.99 to the Treated Tumor group (67.66 - 78.36) 71.27.

In terms of the CD8+ cells in the tumor, we noticed the highest MFI in the Tumor
Treated 14 days (740.6 - 1347) 1123 when compared to the other groups. When
comparing the group Tumor 14 days (544.9 - 1873) 544.9, there is a statistically
significant difference with a value of p <0.0001. When comparing the CD8+ MFI kinetics
in the tumors from treated and untreated groups, we noticed first that the Treated Tumor
group had a higher MFI when compared to the Tumor group in 7 days and second, the

Treated Tumor group had a higher MFI when compared to the Tumor group in 14 days.
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FIGURE 1 - Mean Fluorescence Intensity (MFI) of CD3+ cells in lymph nodes with
immunofluorescence technique. (A) represents MFI of CD3+ cells in experimental groups. C= control
group, CDC= control dendritic cell group, DCG= dendritic cell group. (B) representation of the kinetics
involving MFI of CD3 + cells in the tumor and tumor DC groups from 7 to 14 days after the first dose of
dendritic cell immunotherapy. **** represents the value of p <0.0001.
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Activation of co-stimulatory molecules

CTLA-4 or C152 is known as a co-stimulatory molecule holding an inhibitory
role. It was performed a correlation between the tumor volume and the presence of this
molecule in the lymph nodes. Our results demonstrate that the treated groups show a
negative correlation, wherein the Tumor group DC 7 days (r = -0.7826) and the Tumor
group DC 14 days (r = -0.4472). This means that the greater the presence of CTLAA4, the
lower the tumor volume in both groups. In groups without any treatment, for both 7 and
14 days, there is a positive correlation for the Tumor group 7 days(r = 0.2236) and the
Tumor group 14 days (r = 0.2236), which means that the greater the tumor volume, the
greater the presence of co-stimulatory molecules. The presence of dendritic cell

immunotherapy can unbalance this correlation.
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FIGURE 2 - Spearman's correlation showing the correlation between tumor development and the
presence of CTLA4 in the lymph nodes of the experimental groups. (A) represents the correlation
between the tumor volume and the presence of CTLA4 in the lymph nodes of the tumor group 7 days. (B)
represents the correlation between the tumor volume and the presence of CTLAA4 in the lymph nodes of the
DC tumor group 7 days. (C) represents the correlation between the tumor volume and the presence of
CTLA4 in the lymph nodes of the tumor group 14 days. (D) represents the correlation between the tumor
volume and the presence of CTLA4 in the lymph nodes of the DC tumor group 14 days.
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In order to evaluate an essential molecule in the activation of cells such as CD8+
T lymphocytes, we performed a correlation between the MFI of MHCI in lymph nodes
and the tumor infiltrate of CD8+ T lymphocytes. The treated tumor groups, for both 7
and 14 days, present an r=1,000 and therefore a strong positive correlation. It indicates
that the greater the presence of tumor infiltrate of CD8 + T lymphocytes, the greater the
presence of MHC molecules in the lymph nodes. In the untreated tumor groups, we
noticed an r = 1,000 and a strong positive correlation in 7 days , which indicates that the
greater the presence of CD8+ T lymphocyte infiltrate in the tumor, the greater the
presence of MHCI in the lymph nodes. This strong positive correlation turns into a
negative correlation with a r = -0.02000 in 14 days, thus suggesting that the immune

system needs this time to modulate its immune response against many pro-tumor stimuli.
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FIGURE 3 - Mean Fluorescence Intensity (MFI) of CD8 + cells in tumors using the
immunofluorescence technique. (A) represents the MFI of CD8 + cells in the tumors of the tumor groups
7 days, tumor treated 7 days, tumor 14 days and tumor treated 14 days, respectively. (B) Kinetic
representation involving the MFI of CD8 + cells in the tumor and tumor DC groups from 7 to 14 days after
the first dose of dendritic cell immunotherapy. **** represents the value of p <0.0001.
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FIGURE 4 - Spearman correlation showing the correlation between tumor development and the
presence of CD8 + in the tumors of the experimental groups. (A) represents the correlation between the
tumor volume and the presence of CD8 + in the tumors of the tumor group 7 days. (B) represents the
correlation between the tumor volume and the presence of CD8 + in the tumors of the DC tumor group 7
days. (C) represents the correlation between the tumor volume and the presence of CD8 + in the tumors of
the tumor group 14 days. (D) represents the correlation between the tumor volume and the presence of CD8
+ in the tumors of the DC tumor group 14 days.
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The presence of transcription factors of cd4+ t lymphocyte and tumor volume

T-bet, the main transcription factor responsible for CD4+ T lymphocytes
differentiation into lymphocytes of Thl profile, demonstrated its highest expression in
spleens from the Control group dendritic cells, where it is 6 times more expressed in the
Control group dendritic cell when compared to Control group. In a comparison of T-bet
in the Tumor group and Treated Tumor group, we noticed a higher final T-bet expression
in the Tumor group CD compared to the Tumor group.

GATAS3, the transcription factor responsible for the differentiation of CD4
lymphocytes into Th2 profile cells, is about 10 times more expressed in the tumor group
without treatment in 14 days while the same transcription factor is about 8 times more
expressed in the tumor group 7 days . We note that the greatest expression of GATA3 is
found in tumor groups without treatment.

RORyt is the main transcription factor responsible for the differentiation of CD4
+ T lymphocytes into Th17 profile lymphocytes. Our results showed that the greatest
expression of this transcription factor was also found in the tumor groups without
treatment both in 7 and 14 days. In the tumor group 7 days the transcription factor is about

8 times more expressed when compared to the tumor group and in the tumor group 14
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days the same transcription factor is about 10 times more expressed when compared to
the control group.

FOXP3, an essential transcription factor for the differentiation of T lymphocytes
into Treg lymphocytes, is about 20 times more expressed in the tumor group 14 days
when compared to the tumor group. In the 7-day tumor group, the same transcription
factor is about 5 times more expressed when compared to the control group. When we
analyze the kinetics of FOXP3 in the groups at 7 and 14 days we noticed that the greatest
increase in the expression of this transcription factor is in the tumor group, going from
about 5 times more expressed in the tum or group in 7 days to about 20 times more

expressed in the tumor group in 14 days.

FIGURE 5 - graphical representation of the kinetics involving the main transcription factors of T
lymphocytes from 7 to 14 days after the first dose of immunotherapy with dendritic cells. (A) graphical
representation of the 36CT of the transcription factor T-bet in the control groups DC, tumor and tumor DC
from 7 to 14 days. (B) graphical representation of the 36CT of the transcription factor GATAS in the control
groups DC, tumor and tumor DC from 7 to 14 days. (C) graphical representation of the 66CT of the
transcription factor RORyt in the control groups DC, tumor and tumor DC from 7 to 14 days. (D) graphical
representation of the 36CT of the FOXP3 transcription factor in the DC, tumor and DC tumor groups from
7 to 14 days.
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Given the aforementioned molecular data relating immunotherapy to a better anti-
tumor immune response, we also measured the tumors of animals in the experimental
groups. Our results show that in 7 days there is no difference between the tumor volume
of the tumor group and the tumor volume of the tumor group treated with DC. At 14 days
there is a great difference between the tumor volume of the two groups analyzed. The
tumor volume is higher on average in the tumor group when compared to the tumor group

treated with DC with a value of p <0.0001, a statistically significant result.
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FIGURE 6 - Tumor development in experimental groups induced to develop breast tumor with 4T1
cells in 7 and 14 days. Balb/c mice were induced to develop breast tumor from 4T1 cells. Part of these
animals was treated with dendritic cell immunotherapy, the so-called DC tumor group and another group
received no treatment at all. The graph shows the development of tumors in these groups 7 days after the
first dose of dendritic cell immunotherapy and 14 days after the first dose of dendritic cell immunotherapy.
**** represents the value of p <0.0001.
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5 DISCUSSION

In lymphocyte activation, it is known that CD3 associates to TCR and aids the
activation of T lymphocytes. Our results showed that in lymph nodes, the lymphoid organ
activates lymphocytes, there is a higher MFI of CD3 in the Tumor group when compared
to the Treated Tumor group 7 days. In 14 days, MFI is similar in the Tumor group and
Treated Tumor group, thus demonstrating there are CD4 or CD8 T lymphocytes
differentiation in lymph nodes of the Treated group in 14 day. In a prospective analysis,
it was found that nonresponsive patients to CD3 in the lymph nodes had a greater
recurrence of head and neck tumors when compared to the group of responsive patients
18 thus demonstrating the importance of the molecule in the immune response to tumors.

CD8 is associated with cytotoxic T lymphocytes, therefore showing cytotoxic
function against tumor cells *°. It is known that the presence of tumor infiltrate of
cytotoxic T lymphocytes is a sign of good prognosis in the course of several types of
cancers 2021 In the analyzed tumors, our results showed the highest MFI of CD8 T
lymphocyte in the Treated Tumor group 14 days when compared to other groups. By
analysing the tumors in 7 days, we noticed that the infiltrate of CD8 T lymphocytes is
similar in both the Tumor group and in the Treated Tumor group with dendritic cell
vaccine. It demonstrates that 14 days are sufficient for CD8 T lymphocytes differentiation

and activation by dendritic cell immunotherapy.
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CTLA4 is associated with a poor prognosis in the development of cancer. It is
known that CTLA4 is a co-stimulatory molecule and has an immunosuppressive role
through several mechanisms, such as: competition with CD28 during the lymphocyte
activation process 22, Checkpoint blockers are already well described and even used as a
treatment for cancer, such as ipilimumab, which is an antibody that blocks the binding
site of CTLA4, thus preventing it from exerting its immunosuppressive function 2. A
study demonstrated that CTLA4 blockade combined with immunotherapy prolonged
CD8 T lymphocyte cell activity without the need to stimulate proliferation with 1L-2 4,
Our results demonstrated that in an analysis of tumor development versus CTLA4 MFI
in lymph nodes, there is a positive correlation in the Tumor group 14 days, which means
that the greater the tumor volume, the greater the MFI of CTLA4. However, in the
Treated Tumor group 14 days there is a negative correlation negative, which means the
greater the tumor volume, the lower the MFI of CTLA4 in the lymph nodes. As previously
shown, the dendritic cell vaccine induces a fight against the tumor by decreasing its
volume in the Treated groups.

Due to its immunosuppressive role, it is known that CTLA-4 is associated with a
poor prognosis in several types of cancers 2. CTLA-4 blockade is already used as
immunotherapy, so it was suspected that blocking this molecule could also potentiate the
immune response. Suspicion confirmed in a work published in 2019 . This result is in
agreement with the work published in 2020 #’, and we can correlate these data with our
results which demonstrate that the dendritic cell vaccine has the potential to inhibit
CTLA-4 MFI due to the fact that the tumor group treated with dendritic cells present
higher CTLA-4 MFI in 7 days and in 14 days MFI has decreased, thus increasing the
potential for tumor destruction by dendritic cells.

It is well described that lymphocytes are activated in the secondary lymphoid
organs by dendritic cells. In the case of CD8 T lymphocytes, after interaction of the MHCI
of the antigen presenting cells with their TCR, they migrate to the infection site to execute
their effector function, which is to destroy cells that have known antigen in their MHCI
28 CD8 T lymphocytes are part of the adaptive immune response, therefore more specific,
one of the reasons why this cell type is essential in the immune response against cancer
29.

Several studies demonstrate that the tumor infiltrate of CD8 T lymphocytes and
the presence of this cell type is a sign of a good prognosis for the cancer patient 33, Our

results demonstrated in the analyzed lymph nodes of the tumor group in 14 days that the
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lower the MFI of MHCI in the lymph nodes, the lower the MFI of CD8 lymphocytes in
the tumor with a negative correlation demonstrating the inability of the immune system
to fight the tumor without stimulation. When we analyzed the tumor group treated with
dendritic cell immunotherapy, we obtained a strong correlation with r = 1 when we
analyzed the CD8 MFI in tumors vs MHCI MFI in lymph nodes, demonstrating that
immunotherapy positively stimulated T lymphocyte activation CD8 in 14 days. Result
that is repeated in the tumor group treated when MFI analysis of TCR in lymph nodes vs
MFI of CD8 in tumors.

Among the transcription factors that act during an immune response to cancer, we
can mention the T-bet, which is the main transcription factor related to the cell profile
Th1, a profile responsible for an ideal immune response against tumor cells*2. Among the
transcription factors described in the early 2000s %, it is now known that the expression
of t-bet by helper T lymphocytes induces the production of cytokines such as IFN-y and
IL-12. IFN- y induces greater differentiation in T lymphocytes in Th1l lymphocytes and
inhibition of Th2 profile, in macrophages it induces differentiation in M1, increases the
maturation of dendritic cells and the expression of costimulatory molecules and inhibits
the differentiation of regulatory T lymphocytes 34 Our results demonstrated that the
behavior of T-bet in immunotherapy with dendritic cells increased from 7 to 14 days in
the treated tumor group and in the tumor group the opposite behavior, suggesting that
from 14 days on we can start to notice improvements in the behavior of the immune
system in combating tumor cells. Complementing these results, we note what is well
described in the literature, that T-bet has an opposite behavior or an equilibrium behavior
with GATA3%® : from 7 to 14 days T-bet increases in the treated tumor group and GATA3
decreases in the same group and in the tumor group, T-bet decreases and GATA3
increases from 7 to 14 days.

It has been shown that for the development of regulatory T cells, the activation of
the FOXP3 transcription factor is sufficient in mice *°. It is known that for the activation
of the proinflammatory Th17 profile, the main transcription factor is RORyT *7. The
profile of Th17 cells plays a controversial role in the immune response to tumors,
sometimes fighting tumor development, and other times contributing to tumor
development %8, However, the role of the regulatory T profile has been well described and
it is known that cells of this profile have a pro-tumor role in the immune response to
cancer, with its markers being successful targets in immunotherapies against cancer 2>2°,

Our results demonstrated that in 14 days of dendritic cell immunotherapy the gene
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expression of FOXP3 did not change in the treated tumor group, but in the tumor group
without treatment there was a great increase in the genetic expression of FOXP3.
Considering RORYyT, our results showed that in 14 days in the treated tumor group there
was a decrease in the genetic expression of this factor, but in the tumor group without

treatment there was, as well as FOXP3, a great increase.

6 CONCLUSION

Our results demonstrate that 14 days of immunotherapies with dendritic cells are
sufficient for modulation of the immune system. The levels of great prognostic markers
such as T-bet and infiltrate of CD8 T lymphocytes increase when compared to bad
prognostic markers such as FOXP3, CTLA4 among other studied markers. In practice,
we note these results by assessing the tumor volume where we notice a significant
difference in tumor volume between the tumor group and the treated tumor group. In
general, immunotherapy of dendritic cells gives the treated mice a good prognosis in the
fight against cancer and this immunotherapy should be studied more thoroughly, so that

in the near future it can be used as a base treatment in most diverse cancers.
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