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Background: Dendritic cells (DCs) are reported to play an important role in activating the
anti-tumor immune responses. p38 MAPK 14 signaling plays an important role in controlling
their activity. Here, we identified that miR-155 suppressed the translation of p38 and
impaired the functioning of dendritic cells in endometrial cancer.

Methods: HECI1A endometrial cancer cell lines were used for the study which was
transfected in the C57BL/6 mice. Murine bone marrow-derived dendritic cells (BMDCs)
were isolated from the mice. Target prediction was done by TargetScan which was confirmed
by RT-PCR analysis. The protein expression was carried by Western blot analysis. Levels of
IL-12 were evaluated by ELISA. Mice injected with HEC1A cells were subjected to tumor
challenge study.

Results: On screening the binding sites of p38 MAPK14 gene, miR-155 was found to bind
the 3'UTR directly and blocked its translation. The levels of miR-155 were upregulated in
dendritic cells and RAW264.7 cells, miR-155 showed inhibitory effect on expression levels
of p38. In dendritic cells, miR-155 was found to regulate the expression of IL-12, also miR-
155 inhibitor stimulated the differentiation of Thl cells in mice induced with endometrial
cancer. In dendritic cells, miR-155 inhibited the expression of p38 gene and decreased their
ability to interfere in tumor growth.

Conclusion: The study concludes suppressive role of miR-155 in the process of dendritic
cells mediated anti-tumor immunity, also inhibiting miR-155 provides a novel strategy for
countering endometrial cancer.
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Introduction

Dendritic cells (DCs) or accessory cells are antigen presenting cells which have an
exclusive property of activating the T cells through the antigens present on their
surface.! As DCs have their property due to presence of antigens on their surface
they show increased levels of MHC class II molecules to exhibit them efficiently
and then lead to activation of CD4+ and CD8+ T cells. In addition to this, DCs
interact with natural killer cells (NK) and B cells to create a link between adaptive
and innate immune systems,>> hence they are regarded as Prime activators of
immune response and are actively associated with autoimmunity, inflammation
and immune response in organ transplantation. Looking into their versatile poten-
tial, scientific community has focused on their ability to produce reactions in T and
B cells. Recently, the anti-tumor functions of dendritic cells have gathered attention
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of scientific community.* Dendritic cells have been evi-
denced to play potential role in immune response against
tumors, whereas it has been found that tumors secrete
soluble factors such as IL-10 and TGF-B for disrupting
the differentiation of DCs and also suppress their ability to
activate immune response to fight back which is very
important barrier for treating the tumors.>® These tumor
derived factors cause interruption in the regular function-
ing of DCs via activation of several pathways such as NF-
kB, JAK/STAT and MAPKI14. Importantly, MAPKI14
pathway is confirmed to play important role in dysfunc-
tioning of DCs,” hence, interfering MAPK 14 pathway can
reduce the extent of damage on DCs mediated by cancer
cells. p38 is crucial member of the MAPK14 family pro-
teins, it regulates the various cell activities like transduc-
tion of signals, hence targeting the expression of p38 could
be efficacious in DC mediated approaches for treating
cancer.

Endometrial cancer (EC) is ranked as the 4th most com-
mon malignancy in females worldwide.”® EC is broadly
divided into two subclasses, Type 1: endometrioid endome-
trial cancer and Type 2: non-endometrioid endometrial
cancer.” In endometrioid endometrial cancer, abnormal
expression of phosphoinositide 3-kinase (PI3K) is the most
common pathway. In addition to PI3K endometrioid endo-
metrial cancer is accompanied with decreased levels of
PTEN and alterations in PIK3R1, PIK3R2 and PIK3CA
genes'’.

Small coding RNAs also called as microRNAs (miRs)
are distributed widely in various species and are involved in
regulating the expression of genes associated with various
pathological and physiological processes such as
immunity.'" Earlier various miRs (miR-155, miR-146a and
miR-142-3p) have been found to regulate the functioning of
DCs via regulating the production of cytokines.'? As dis-
cussed earlier, DCs are involved in building immune
responses via releasing suitable cytokines and inducing the
differentiation of CD4+T cells.'"> miRs may hence play
important role for modifying DCs in improving the immune
response against cancer.

MiR-155 also described as host gene was earlier reported
to be involved in lymphoma.'® Beside its involvement in
lymphoma, miR-155 is also involved in breast cancer, car-
diovascular diseases, viral infections and some other solid
tumors.'* It has been also reported that miR-155 has about
400 different gene targets.'> Here in the present work we
found that miR-155 was expressed in DCs and could inhibit
the tumor suppressing function of in them and could also

bind to the 3'UTR region of MAPK14 mRNA leading to
down-regulation in protein levels of MAPK14. We also
evidenced that decreased levels of MAPKI14 interfered
with the dendritic cells derived synthesis of IL-12 and the
differentiation of Dendritic cells driven Th17 cells.

Materials and Methods
Cell Lines, Experimental Mice and

Isolation of Bone Marrow-Derived

Dendritic Cells

We used HEC1A endometrial cancer cell lines, EM-E6 as
normal endometrial cells, HEK 293T cells and RAW264.7
which are suitable for transfection host. The cells were sup-
plied by the microbiology department of The First Affiliated
Hospital, Jinan. The use of the cell lines received approval by
the institutional research ethics committee of The First
Affiliated Hospital, Jinan. All the cells were incubated and
multiplied in DMEM media supplemented with FBS 10% at
room temperature with 5% CO,.

C57BL/6 mice aging 6—7 weeks (Jackson Laboratories,
Bar Harbor ME) were used for the study (n=8 in each group).
The mice were kept under identical pathogen free conditions
1 week prior to their use. The animals were subjected to
12 hour dark and light cycle and were provided free access
to food and water. The animal studies were approved from
the Ethical clearance board of The First Affiliated Hospital,
Jinan. The experiments adhered to guidelines laid by Chinese
Academy of Medical Sciences’s Institute of Laboratory
Animal Sciences (ILAS) in Beijing, China.

Murine bone marrow-derived dendritic cells (BMDCs)
were isolated from the mice, which were sacrificed, the
femur and tibia bones were flushed with phosphate buffer
saline using a injection and the bone marrow cells were
collected. The isolated cells were centrifuged at 600 rpm
for 10 minutes and any erythrocytes were removed by incu-
bating with lysis buffer of ammonium chloride for 5 minutes
at 37°C. The bone marrow cells were rinsed with RPMI
media added with fetal bovine serum (10%). These bone
marrow cells were incubated for 5 days with Granulocyte-
Macrophage Colony Stimulating Factor 500 U/mL and the
BMDCs were obtained. Fluorescence activated cell sorting
(FACS) was done and it was found that after 5 days the
CDllc+ Dendritic cell population was about 75%.

Surface Staining and Intracellular Staining
The single cells were isolated from the mouse inguinal nodes,
about 10° cells/well were maintained in 24 well plates. The
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cells were again stimulated for 3 hours using phorbol myr-
istate acetate (50 ng/mL) (PMA), Ionomycin (1 pg/mL) and
protein transport inhibitor (0.66 pL/mL). The intracellular
and surface staining was done with an Immunophenotyping
Kit (ThermoFisher USA) in accordance to suppliers instruc-
tions. The cells stained were evaluated using CellQuest soft-
ware on BD-FACScaliber (BD bioscience USA). The
staining experiments were done in replicates of three.

Bioinformatics Analysis for Prediction of

Potential Binding Sites

For identifying the potential binding sites of miRNA, bioin-
formatics analysis was done by scanning the TargetScan data
base using TargetScan 5.1.

Real-Time PCR (RT-PCR)

Total RNA was separated with the help of TRIzol reagent
(ThermoFisher USA), about 1ug of RNA was subjected to
reverse transcription using Reverse Transcription System
(Promega, USA) following the supplied instructions. PCR
analysis was done with the help of SYBR green RT-PCR
master mix following the provided instructions and as per
literatures published;'® the primers used are described in
Table 1. The process of amplification was done by denatura-
tion at 95°C for 10 minutes followed by 40 rounds of 95°C
for 30 seconds, 72°C for 30 seconds and 58°C for 30 sec.
GAPDH was selected as loading control for every analysis.
RT-PCR was carried using iQ5 Real-Time PCR Systems
(Bio-Rad), all the experiments were done in replicates of
three.

Process of Transfection

The Oligonucleotide, RNA inhibitor and RNA mimics
were obtained from RiboBio,China. The target cells
received transfection with the respective Oligonucleotides
(100 nm) using cell transfection kit (Qiagen USA) follow-
ing the supplied instructions.

Table | Primers Used for RT-PCR Analysis

Western Blot Analysis

The cells were subjected to lysis using a lysis buffer, the
resultant lysate was centrifuged at 12,000 rpm and then
was boiled in sodium dodecyl sulfate. The proteins were
resolved on poly acrylamide gel (10%) by electrophoresis
in presence of SDS-PAGE and were then transferred on
PVDF membranes, which were exposed to rabbit anti-beta
-actin primary antibody (1:1000) followed by horseradish
peroxidase conjugated anti-rabbit secondary antibodies
(1:1000). The polypeptides were evaluated using an ECL
reagent. The experiments were repeated three times.

Enzyme Linked Immunosorbent Assay

(ELISA)
The cells were stimulated by LPS at low doses (1 pg/mL)

for 24 hours, for levels of IL-12 in the cell supernatants;
they were subjected to analysis using an ELISA kit
(ThermoFisher USA) following the supplied instructions.

Luciferase Assay

The recombinant luciferase mRNAs was obtained by amplifi-
cation of the 3'UTR region of mouse p38 MAPK14 and its
mutant was done, the binding site of miR-155 was amplified by
PCR with the help of modified primers (Forward 5-CTCAG
ACTCGGTTAATGCTAATCGTGATAGG-3', Reverse 5'-G
CTGTGGCAGTGGAAGCGTGATTTATT-3") for mutant
and wild type 3'UTRs. The primers were cloned into the vector
siCHECK-2 and CDS. The constructs were verified by sequen-
cing. The normal endometrial cells EM-E6 were co-transfected
using the prepared constructs which were combined with
dsRNA control or dSRNA mimics of miR-155 with the help
of Lipofectamine reagent. After 24 hours of transfection the
cells were subjected to luciferase assay (Promega USA) fol-
lowing the supplied instructions.

Tumor Challenge Study
HECIA cells were cultured and maintained as described
earlier and were injected (1x10°) into the C57BL/6 mice

Protein Primers

Forward Reverse
Actin 5'-TTGCCATCAACGACCCCTTC-3 5 -TTGTCATGGATGACCTTGGC-3’
GAPDH 5'-TGCACCACCAACTGCTTAG-3 5'-GATGCAGGGATGATGTTC-3’
P38 5'-ACAAACCAAGTCATCAAGG-3’ 5'-ATCAGAAGGAACCACACT-3’
IL-12 5'- ACC ACT CCC AAA ACC TGC-3' 5'- CCA GGC AAC TCC CAT TAG-3'
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subcutaneously for developing tumors. The mice were
housed under identical pathogen free conditions and were
monitored for development of tumors regularly. The
volumes of tumors were measured after 2 weeks of inject-
ing cancer cells. The mice were injected with intra-tumoral
injection of DC cells (1x10°) to each mouse every day for
next 7 days. Simultaneously, analgesics were administered
(Buprenorphine 0.05 mg/kg) every 12 hours. The mice
were euthanized and tumors were removed when the
mouse showed signs of moribund state (signs such as:
Hunched back, severe weight loss, severe mobility loss
and piloerection). The time between grafting of cells till
the moribund state was regarded as survival time. The size
of tumors was measured by formula volume of tumor = %
(L x W?), where W= width, L= Length.

Results
Target miRNAs of p38 MAPK 14 Gene

It was evidenced earlier that the DCs of cancer patients are
non-functional, whereas the p38 MAP kinase cascade plays
a potential role in regulating the functioning of DCs in tumor
environments.'’ In the process to find the miRs involved in
regulation of p38 MAPKI14 gene and therefore having the
capacity to control the activity of DCs, we screened the
possible miRs binding sites in the 3'UTR region of p38
mRNA bioinformatically using TargetScan (www.targets
can.org).15 The findings demonstrated that 4 miRs had bind-
ing sites for p38 gene which included miR-155, miR-24,
miR-124 and miR-351 (Figure 1A). Ahead we studied
whether these miRs could silence the target p38, for this we
transfected these miRs mimics in the RAW264.7 cells which
is established to be the cell line suitable for establishing
intracellular signaling pathway.'®?° Followed by transfec-
tion, we measured the expression of p38 protein levels by
Western blot analysis. The outcomes indicated significant
downfall in the protein levels post transfection of miR-155,
miR-351 and miR-24 (Figure 1B).

miR-155 Binds to the 3'UTR of p38 Gene

and Blocks Its Translation

From the outcomes which suggested and validated about 3
miRs having suppressive effect on the expression levels of
p38 gene, we deducted that all the three could act as regula-
tors for DCs to alter the antitumor effects. In a study earlier
miR-155 was found to express majorly in mouse DCs.?! In
addition to this miR-155 has been identified to act as onco-
gene in breast cancer.”” Hence the present study was planned

p38 (532-536 position) 3'UTR : 5'....GUCAUCCAUGGCUCCUCAA....3'
miR-155 ¢ 3'....GTGCAGGGTCCGAGGTATTC....5

p38 (604-609 position) 3'UTR ¢ 5'....UCAGCUGCUGACGUUCUGAGCCA....3'
miR-24 : 3.... AUGGUCUGACUGCGGAGCA....5'

p38 (1322- 1327 position) 3'UTR : 5'....GGUCCACGUUCAGACUUA....3'

miR-124 8 83 s

ACUAAUGCAAAGGAACA. . .5'

p38 (1465- 1471 position) 3'UTR : 5'....UUAUCAAGACUCAGGGA...3'

miR-351 3' ....GUCCGAUUCCCGAGGAGUCCCU ...5'
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Figure | Study for finding the miRs targeting the p38 gene.

Notes: (A) TargetScan analyzed predicted the binding sites for miRs in the 3'UTR
region of p38 gene. The outcomes showed 4 miRs which included miR-155, miR-24,
miR-124 and miR-351. (B) The RAW264.7 cells were transfected with miRs
identified by TargetScan and then the protein levels of p38 were analyzed by
Western blot after 24 hours of transfection for verifying the results of prediction.
It was found that 3 out of 4 miRs which included miR-155, miR-351 and miR-24
showed a significant decrease in protein expression of p38. The expression of p38
was analyzed by using Actin as loading standard.

to evaluate the effect of miR-155 on DCs. Prior to this a study
has suggested that miR-155 induces differentiation of RAW
264.7 cells to DC cells,” hence we further studied the effect
of miR-155 on the p38 gene utilizing RAW264.7 cells. At
first the RAW264.7 cells were transfected with miR-155
mimics or inhibitor, followed by evaluation of protein levels
of p38 gene by Western blot analysis. The outcomes clearly
indicated that miR-155 mimic decreased the expression of
p38 compared to control group, whereas the inhibitor
increased the levels of p38 (Figure 2A). The level of expres-
sion of p38 were similar under different concentrations of
miR-155 mimics when evaluated by RT-PCR, but when
studied by Western blot technique, the levels were found to
decrease with increasing concentration. But in contrast, when
the dose of inhibitor increased the levels of p38 were elevated
(Figure 2B). These findings demonstrated that miR-155 was
involved in regulation of p38 gene at post transcriptional
level via inhibiting the translation of mRNA rather than
encouraging the degradation. As it was evidenced that miR-
155 acted at post transcriptional level causing inhibition of
p38 mRNA translation, in sight that some miRs can exert
their effect via binding to the 3'UTR region of target mRNAs,
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Figure 2 miR-155 inhibits the expression of p38 gene at post-transcriptional level via binding to the 3" UTR of its mRNA and blocking the translation.

Notes: (A) miR-155 mimics and inhibitor exhibited reverse action expression of p38 protein. The RAW264.7 cells were transfected with negative control oligonucleotide, miR-155
mimics and inhibitor, it was observed that miR-155 mimics showed a negative effect whereas the inhibitor showed positive response on the protein levels of p38 compared to the
negative control. (B) Though the miR-155 mimics demonstrated a significant effect on the protein levels of p38, the results of RT-PCR post 24 hours of transfection of RAW264.7
cells do not demonstrated the effectiveness of miR-155 on the p38. It was also observed that as the dose of miR-155 inhibitor in the RAW264.7 cells increased, the protein levels of
p38increased suggesting the suppressive effect of miR-155 on the expression of p38. *P<0.05 compared to negative control. (C) The wild type or mutant plasmid having the 3’'UTR
of p38 was transfected with miR-155 mimics or control. Post 24 of transfection, the wild type group exhibited a significant decrease in the luciferase activity suggesting that miR-155
mimics inhibited the translation of recombinant mRNA. The results are mean +SD. *P<0.05 compared to the control group.

we fabricated a recombinant mRNA for testing p38 mRNA
as direct target of miR-155 by displacing the 3'UTR of
luciferase reporter gene with that of p38 gene, mutant or
wild type in the plasmid siCHECK?2. The constructed plas-
mids were transfected in the HEK 293T cells followed my
measurement of fluorescence intensity post 24 hours. The
results showed that the recombinant luciferase gene having
wild type p38 3'UTR was inhibited significantly by miR-155
mimics, whereas, the mutant showed normal expression
(Figure 2C). These outcomes suggested that miR-155 halted
the translation of p38 gene by directly binding to the 3'UTR
region.

miR-155 Shows Expression and Functions
in DCs

In order to clarify whether miR-155 caused differentiation
of DCs because expression levels of miR-155 where found
to be upregulated in DCs and RAW?264.7 cells (Figure 3A).

To illustrate the function of miR-155 in DCs, the dendritic
cells were transfected with either miR-155 mimics/inhibi-
tors and the protein levels of p38 were evaluated. It was
observed that miR-155 showed an inhibitory effect on
expression of p38 which is its target gene in presence of
miR-155 mimics and the levels were increased in presence
of miR-155 inhibitor (Figure 3B). This interconnection
between protein levels of p38 and dose of miR-155
mimics/inhibitor further confirmed the effect by dose
response studies (Figure 3C and D).

miR-155 Regulates the Expression of

IL-12 in DCs

MAPK14 p38 is an important member in the MAPK
family, it is reported that IL-12 activated p38 is necessary
for IL-12 mediated expression and Thl development in
STAT-4 independent pathway.?* In context to DCs, inhibi-
tion of p38 MAPKI4 has shown to cause increased
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Notes: (A) the expression of miR-155 was evaluated using RT-PCR which suggested wide range distribution of miR-155 which included mouse splenocytes, BMCs, BMC
derived DCs and RAW264.7 cells. The upregulation of miR-155 levels post BMCs being induced to DCs suggested of correlation between miR-155 and the differentiation of
DCs. (B-D) miR-155 showed inhibitory effect on protein levels of p38 in DCs after 48 h of transfection with mimics/inhibitors, the findings were parallel to the results in
RAW264.7 cells. The results are mean +SD.*P<0.05, **P<0.01, ***P<0.001 compared to negative control.

production of IL-12 by stimulating macrophages and
DCs.>> Looking into the influence of p38 on IL-12 as
well as the pre-discussed relation between miR-155 and
p38, made us to explore whether miR-155 could be
involved in regulation of IL-12 production. The mice
derived BMDCs were subjected to transfection with
miR-155 inhibitor/mimics followed by treatment of LPS,
the BMDCs were then collected for studying the mRNA
levels of IL-12 using RT-PCR. The outcomes suggested
that, the levels of IL-12 decreased significantly compared
to control group under the influence of miR-155 mimics,
whereas the levels increased when treated with inhibitor
(Figure 4A). In addition to this, the effects of various
doses of miR-155 inhibitor as well as mimics were also
studied, which was confirmed by the changes in mRNA
tendency (Figure 4B). From the findings it was confirmed

that miR-155 exerted negative effect on protein levels of
p38 and the inducing effect of p38 on levels of IL-12
which the miR-155 inhibitor and mimics would increase
or decrease the mRNA concentration of IL-12 mRNA
respectively. This was in agreement with our outcomes
and also with previous reports which suggest that miR-
155 exerts negative effect on IL-12 at transcriptional and
post transcriptional level.?® To further confirm, enzyme
linked immunosorbent assay (ELISA) was done for
IL-12. We found very low levels of IL-12 protein in the
supernatant of Dendritic cells in mimics treated group
compared to control, whereas the inhibitor treated group
showed significantly increased levels of IL-12 (Figure 4C).
In addition to this, the dose response studies showed
parallel results to RT-PCR except the results of inhibitor
dose in the ELISA plot (Figure 4D). This phenomenon
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Figure 4 miR-155 suppresses DCs from expressing IL-12 and promotes differentiation of Thl cells.

Notes: (A) Looking into the fact about p38 exerts stimulatory effect on transcription of IL-12 in BMDCs and miR-155 could inhibit translation of p38 mRNA, it was
assumed that miR-155 mimics would inhibit and inhibitor would promote the expression of IL-12. The results of RT-PCR confirmed the same in BMDC subjected to
stimulation of LPS. (B) Effect of miR-155 mimics and inhibitor at various doses which confirmed negative effect of miR-155 mimics and positive effect of miR-155 inhibitor on
transcription of IL-12 mRNA. (C) The protein levels of IL-12 in BMDCs showed inhibitory effect of miR-155 were evaluated by ELISA. (D) The BMDCs were treated with
various doses of miR-155 mimics and inhibitors into BMDC. The results suggested inhibitory effect of miR-155 on protein levels of IL-12. The results are expressed as mean

+ SD. *P<0.05 compared to control, **P<0.0] compared to control.

may be due to various processes which are responsible for
production of mature RNA and functional proteins.

miR-155 Inhibitor Can Stimulate Thl Cell
Generation Through IL-12

The correlation between miR-155 and IL-12 prompted us
that miR-155 could participate in many processes invol-
ving IL-12 in them. In the immune system, IL-12 is
involved in the process of differentiation of T cells into
Thlcells.?” Also, IL-12 is reported to alter the develop-
ment of Thl involving TGF-B.?® Looking into this func-
tion, we speculated that miR-155 could also exert
inhibitory effect on differentiation of Thl cell which was
proved experimentally. For in vivo studies we established
HECIA tumor model in C57BL/6 mice and then treated
them with DC immunotherapy by injecting the bone mar-
row-derived dendritic cells pre-transfected with miR-155
mimics/inhibitor or negative control directly into the
tumors of mice. After the experimental period was over
(The mice showed signs of moribund state) the tumors
were removed and subjected for detecting Th17, Thl and
Th2 cells by fluorescence activated cell sorting assay
(FACS). The results suggested that Thl cell population

in the mice treated with inhibitor was significantly higher
than the other 2 groups, suggesting potential ability of
miR-155 inhibitor transfected Dendritic cells to induce
the differentiation of Thl cells in animal model of endo-
metrial cancer.

miR-155 Reduces the Tumor-Suppressive
Ability of Dendritic Cells

The main aim of the study was to identify miRs having
ability to inhibit p38 gene which would help in developing
a reasonable tumor therapy. Therefore the main focus of the
study was to evaluate the effect of miR-155 transfected
dendritic cells on HEC1A tumor cells induced C57BL/6
mice. The outcomes of our study suggested that miR-155
showed a tumor promoting effect and decreased the effec-
tiveness of immunotherapy. It was observed that the miR-
155 mimics treatment caused tumor with greatest size and
highest weight (Figure SA and C), developed at quickest rate
(Figure 5A) and had least survival rate (Figure 5B) in all the
dendritic cells treated mice. Opposite to this, the miR-155
inhibitor showed the most significant signs of its curative
effect (Figure 5). It was also observed that the effect of
negative control DCs increased when miR-155 inhibitor
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was included. These outcomes actuated us to conclude that
in Dendritic cells, miR-155 could inhibit expression of p38
gene and decrease their ability to interfere in tumor growth,
whereas miR-155 inhibitor could reverse this effect and
could serve as a potential immunotherapeutic agent.

Discussion

Dendritic cells are also called as antigen presenting cells
(APCs) which also link adaptive and innate immunity by
stimulating the activation and differentiation of T cells.
DCs show a range of receptors called as pattern recogni-
tion receptors which act by sensing the microbial patho-
genic products and trigger the signaling pathway that lead
to activation of DCs and the adaptive immune response.?’
It has been reported that MAPK 14, p38, JNK and ERK
play an important role in regulating this process.*® Human
efforts in these events may play an important part in
enhancing the therapeutic effect of DCs in cancer patients.
In the present work, the experiments were focused on p38
MAPK14 as it was very crucial in facilitating the function-
ing of DCs particularly for causing the release of IL-12
and differentiation of Thl cells.

To study these targets of DCs we used a miR approach
for which we screened the levels of miRs associated with
p38. Looking into the outcomes of bioinformatics analysis
by TargetScan and experimental outcomes we identified
miR-155 which negatively regulated the protein levels of
p38 by directly binding to the 3'UTR region of target
mRNA. Our findings suggested that miR-155 exerted
a negative effect on functioning of DCs via silencing p38
which was in agreement to earlier findings which con-
firmed that miR-155 silenced the LPS mediated activation
of DCs via the p38 MAPK 14 pathway.

Over-expression of miR-155 by mimics showed inhi-
bitory effect of expression on mRNA as well as protein
levels of IL-12 in DCs whereas the inhibitor had reverse
effect. This influence on the levels of IL-12 altered the Thl
cell population in the tumor micro-environment. This is an
important phenomenon to Dendritic cells because initia-
tion of Thl response is crucial to them. This potential
effect of miR-155 mimics and inhibitor on dendritic cells
shows the importance of this miR in dendritic cells.

Consistent to our findings were the reports published
earlier which suggested that inhibition of p38 showed
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suppression on expression of IL-12 in mice compared to
wild type.* Inhibitory effect of miR-155 to p38 in den-
dritic cells made miR-155 mimics a negative regulator and
inhibitor as the positive regulator of DC-mediated differ-
entiation of Th1l and IL-12 expression.

This influence of Thl and IL-12 was a partial contribution
of dendritic cells influenced by miR-155, their anti cancer
effect which is the prime focus of our work. It is already
established that IL-12 is a promising candidate for anti cancer
therapy,* this was in consistent to our present findings which
confirmed higher tumor eradicating efficiency of miR-155
inhibited DCs having upregulated IL-12 and Thl.

It was observed that, miR-155 mimics transfected DCs
showed lower therapeutic efficiency compared to normal
group. It was also observed that the prime tumor suppres-
sing ability of DCs was inhibited under the influence of
miR-155. This suggested that blockade of miR-155 could
serve a useful strategy for enhancing the anti tumor activ-
ity of dendritic cells whereas the miR-155 inhibitor could
be a potential agent which would improve the potential of
existing dendritic cells based therapies. In future more
studies targeting different target genes of miR-155 can be
done for treating cancers like endometrial cancer.

In conclusion, the present study established miR-155 as
an endogenous miRNA of dendritic cells which could
inhibit the translation of p38 mRNA and also down reg-
ulate the expression levels of IL-12 which in turn inter-
venes with development of Thl cell in the tumor
microenvironment. These findings confirm that miR-155
could be a novel target to be interfered, also blocking of
miR-155 could be a potential strategy in improving the
performance of dendritic cells based immunotherapy.
Indeed, more preclinical studies in different animal models
as well as clinical studies are still needed.
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