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ABSTRACT Multiple sclerosis (MS) is caused by demyelination of neurons. Dysfunction of a4-integrin (ITGo4)
in lymphocyte surface is associated with neuron demyelination. Herein, inhibitory effect of hsa-miR-30d on
ITGod gene expression in HEK293T cells has been evaluated. Bioinformatics approaches were used to identify the
miRNAs that can potentially target ITGo4. miR-30d was transfected into HEK293T cells using TurboFect reagent.
Flow cytometry analysis was performed to evaluate ITGo4 and miRNAS transfection. I TGa4 expression level was
surveyed in the transfected cells using Q-RT-PCR. MTT assay was carried out in the HEK293T cells. In silico
analysis predicted that the miR-30 family targets ITGo4. Flow cytometry analysis showed that ITGo4 expression
in HEK293T cell surface decreased after miR-30d transfection. The expression of ITGo4 decreased in transfected
cells by miR-30d. Thus, miR-30d can down regulate ITGo4 in the HEK293T cells. It can be considered as a
silencing approach to decrease ITGo4 expression in MS patients and cancers.

INTRODUCTION

Multiple sclerosis (MS), a progressive au-
toimmune disease is defined asinflammation in
the brain and spinal cord, which damages the
myelin sheath and causes demyelination of neu-
rons. In MS patients, neuronal signal transmis-
sionisimpaired by demyelination, whichinturn
leadsto different physical and cognitive inabil-
ities, such as sensory disorder, motor dysfunc-
tion, optic neuritis, and coordination problems
(Kawamoto et al. 2012).

Studies indicate that o4-integrin (ITGo4)
plays an important role in lymphocyte transmi-
gration into the central nervous system (CNS)
(Glatigny et a. 2015). Thus, pathogenesisof this
moleculeis considerablein M S patients suffer-
ing from demyelination of neurons (Schwab et
al. 2015). To reduce relapse and progression of
this disease, a wide range of treatments have
been used (Loreficeet al. 2014). However, effec-

"Address for correspondence:

Zeinab Khazaei Koohpar

Department of Cellular and Molecular Biology,
Faculty of Biological Sciences, Tonekabon Branch,
Islamic Azad University, Tonekabon, Iran

Phone: +981154271105,

Fax: +98114274409,

E-mail: khazaei @toniau.ac.ir

tivetreatmentsremain limited (Kawamoto et al.
2012). Natalizumab isahumanized monoclonal
antibody (Nicholaset al. 2014) that targets sev-
erd biological pathwaysinvolvedin MSand has
been approved (Loreficeet a. 2014) for thetreat-
ment of therelapsing form of MS (Brandstadter
and Katz Sand 2017). Natalizumab blocks ou4-
integrin receptors in leukocytes and decreases
migration of T lymphocytes(Nicholaset a. 2014)
across the blood-brain barrier (Lorefice et al.
2014). ad-integrins (c4p1 and a4B7) areimpli-
cated in the transmigration of T cellsinto CNS
through theinteraction with extracel lular matrix
ligands(Nicholaset a. 2014). Natalizumab, when
used as afirst-line treatment, is associated with
adverse effects, such as progressive multifocal
leukoencephal opathy (PML ), mortality, and mor-
bidity risks. Thus, these risks have contributed
to thereservation of NTZ for second-lineusein
therapy (Bargielaet al. 2017).

MicroRNAs (miRNAS) are a class of small
non-coding RNASs, which post-transcriptional -
ly controls gene expression (Ranji et al. 2013).
MiRNAs bind themselves to target mMRNAS,
which resultsin mRNA degradation or transla-
tional repression (Ranji et al. 2015). It has been
estimated that more than 700 identified miRNAs
(Ranji et al. 2014) regulate the expression of ap-
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proximately one-third of the mRNAs found in
mammalian cells (Furer et al. 2010; Ranji et al.
2014). MiRNAs bind to 3-UTR of target mR-
NAswith perfect or imperfect complementarity
and lead to MRNA degradation or translational
repression, respectively (Ranji et a. 2014; Rouleau
eta. 2017).

Nowadays, many researchersfocuson miR-
NA targetsin different pathwaysin cells (Zhang
eta. 2015; Maeki Zadeh et al. 2016; Zhang et al.
2016; Zhang et al. 2017). Hsa-miR-30d belongs
to themiR-30 family, which consists of six mem-
bers (hsa-miR-30a-f). Thisfamily has different
functions, including inhibition of mitochondrial
fission, apoptosisinduction (Li et al. 2010), epi-
thelial-to-mesenchymal transition in pancreatic
cells, osteogenic differentiation, and endothe-
lial cell behavior during angiogenesisand cardi-
ac function (Moreno-Moyaet al. 2014).

MiRNAs can be potential therapeutic targets
in the near future. The in silico analysis con-
ducted during this research predicted that miR-
30d might play arole in the inhibition of a4-
integrin. The aim of this study was to evaluate
the effect of miR-30d on o.4-integrin expression
intheHEK-293T cell line.

METHODOLOGY

In SilicoAnalysisof Potential Tar gets
of miR-30d

Approaches based on bioinformatics were
used to determine the potential targets of miR
30d. Their targets were predicted using some
algorithms, such as TargetScan (http://www.
targetscan.org/), miRWalk (http://www.umm.uni
hei del berg.de/apps/zmf/mirwalk), and Dianami-
croT (http://diana.imis.athena-innovation.gr/).
These algorithms survey putative miRNA tar-
gets based on the presence of complementary
binding sitesin their 3"untranslated region (3'-
UTR) or the minimum binding energies, and de-
termines whether the interaction between the

Table 1: Primers used for PCR

mMiRNA and its targets are thermodynamically
favorable.

PCR Amplification of 3'UTR of I TGo4

Oligonucleotide primers containing Xhol re-
strictionsiteat 5' flanks of I TGa4 transcript was
designed to amplify the 3" UTR of ITGa4. The
sequences of forward and reverse primerswere
(5-GTGCTGTGGACCTCAATGC-3) and (5
CATTCATTACTGCTCCCGAG-3)), respective-
ly. PCR was performed in atotal volume of 50 pl
containing 5 pl 10x Pfu buffer, 10 uM dNTPs,
10uM of each primer, 100 ng of genomic DNA,
and 1.5U of Pfu DNA polymerase. Thermocy-
cling profilewas adjusted at 95°C for 5min, fol-
lowed by 30 cyclesof 95°C for 30s, 63°C for 30s,
72°Cfor 2min, withafina extensionstepat 72°C
for 5 min. The oligonucleotide primers used for
PCR have been described in Table 1. To insert
3UTR of ITGa4 to vector, Xhol site was added
tothe5' site of forward and reverse primers.

Congtruction of ITGo4.3 UTR Expression
Vectors

The PCR product was initially cloned into
EX-Z2827-M67 vector (GeneCopoeia, USA)
(Fig.1). 3UTR of ITGo4 was cloned upstream of
ORF through the MCZ site to hygromycin cod-
ing region. The new construct (EX-Z22827-M67-
3'UTR.ITGa4) was transformed into E.
coli Topl0 F strain for cloning and amplifica
tion. After 12-16 hoursof incubation, EX-22827-
M67-3UTR.ITGo4 waspurified using Solgent™
Plasmid mini prep (Solgent Co. LTD., South Ko-
rea). Concentration of the purified DNA wasde-
termined with the hel p of Nanolytik® NanoSpec
Cube (Biophotometer). To confirm theinsertion
of ITGa4-3'UTR, two methods were used - 1)
Xhol enzymedigestion and, 2) colony PCR test.
For method 1, the PCR program was asfollows:
96°Cfor 3min, 30 cyclesat 96°C for 30 sec, 60°C
for 30 sec, 72°C for 90 sec, and afinal extension

Name Sequence PCR product

length (bp)
ITGa4-F 5'- GGACTTCTTTCAAATTGAGAGAATG -3 869
ITGa4-R 5'- AATCAGCGTGTATCAGGTAAAGTG -3'

ITGa4-F by enzyme site
ITGa4-R by enzyme site

5- TAACTCGAGGGACTTCTTTCAAATTGAGAGAATG-3'
5'- TCTCGAGAATCAGCGTGTATCAGGTAAAGTG-3'
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Fig. 1. EX-Z2827-M 67 construct - 3UTR of | TGa4
was cloned upstream of ORF through the MCZ
site to hygromycin coding region

step at 72°C for 5 min. The purified DNA was
treated with Xhol enzyme (Fermentas, USA) and
runin agarose gel. Then, the plasmid backbone
fragment was extracted fromthegel usingaDNA
extraction kit (Bioneer, Korea). Thelinear plas-
mid wastreated with calf intestinal alkaline phos-
phatase enzyme (Fermentas, USA). Thetwo frag-
ments were then ligated using T4 DNA ligase
(Fermentas, USA). The ligation product (EX-
Z22827-M67-3UTR.ITGo 4) was subsequently
transformed into competent E. coli TOP10F (Li
et al. 2010). TheE. coli transformantswere cul-
tured in LB agar (Merck, Germany) containing
100 pug/ml of ampicillin and incubated overnight
at 37°C. Then, the colony PCR test (method 2)
was performed by the I TGo4 3'UTR forward and
hygromycin reverse primers (Table 2), and the
master mix. The PCR products were analyzed
through sequencing (Bioneer, Korea). The pos-
itive clone containing EX-Z2827-M67-
JUTR.ITGo4 plasmid was cultured in LB broth
with 100 ug/ml of ampicillin and incubated over-
night at 37°C and 250 rpm . Its plasmid wasthen
extracted sequentially with aminiprep extraction
kit (SolGent, Korea).

HEK 293T Transfection with SUTR.I TGo4

The HEK293T cell linewas purchased from
the National Cell Bank of Iran (NCBI, Pasteur

Table 2: Primers used for colony PCR

Institute of Iran). The cells (8x10° cells) were
seeded in DMEM media (Bio India Co., India)
supplemented with ten percent fetal bovine se-
rum (FBS) and pen/strep (100 U/mL penicillin
and 100 ug/mL streptomycin) (Bio IndiaCo., In-
dia)inaT25flask at 37°C inahumidified atmo-
sphere containing five percent CO,. To trans-
fect, EX-Z2827-M67-3'UTR.ITGa4 vector
was linearized using the ECORV enzyme. The
transfection soluble was comprised from 30 pl
(250 ug/ml) of EX-22827-M67-3UTR.ITGoA4 vec-
tor added to 750 ul of DMEM and 15 ul of Tur-
boFect™ Transfection Reagent (Thermo Sien-
tific). After 20 min, thetransfection solublewas
added to the HEK 293T cellscultured inthe T25
flask and incubated at 37°C for 24 hours.

Evaluation of UTR.ITGo4 Transfection to
HEK?293T Cedls

Flow cytometry analysiswas used to evalu-
ate the percentage of HEK293T cells transfect-
ed by EX-Z2827-M67-3'UTR.ITGo4 vector. To
achieverthis, the transfected and un-transfected
cellswereincubated with anti-1TGa4-PE (eBio-
science, USA) for 45 min at 4°C. After washing
the cell, the samples were read using the FACS
Callibur Flow cytometer (BD bioscience, USA).

Ectopic Expression of hsa-miR-30d to
Transfected HEK 293T Cells

TheHEK293T cells (1x10° cells/well) were
seeded in 24-well plates and incubated at 37°C
and five percent CO, for 24 hours. Then, the EX-
72827-M67-3UTR.ITGa4 plasmid was trans-
fected into the cellsusing the TurboFect reagent
(Fermentas, USA), following the manufacture's
instruction. The cellswere resuspended approx-
imately 24 hours after transfection, and 10°cells/
well were seeded in 12 well plates and transfect-
ed using the x-tremegene siRNA transfection
reagent (ssigmaAldrich, Germany). Invia A, 240
pl of scramble miScript miRNA Mimic-FITC
(Qiagen, Germany), 75 ul of 10X buffer, and 600
wl of RNase-freewater were mixed. Then, 360 ul
of optimum medium was added to the vial in a

Name Sequence PCR product
length (bp)
ITGa4-F 5'- TAACTCGAGGGACTTCTTTCAAATTGAGAGAATG-3' 2600

Hygromycin -R

5'- GCGTCTGCTGCTCCATAC -3'
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dark environment and incubated in RT for 5 min.
Invial B, 60 ul of x-tremegene siRNA transfec-
tion reagent and 540 ul of optimum medium were
mixed and incubated in RT for 5min. Then, via A
and vial B were mixed (transfection mixture-1)
and incubated in RT for 15 min. The cultured
cellsfrom 11 wellswereincubated with 100 ul of
transfection mixture-1 for 48 hours. Invia C, 10
ul of Syn-hsa-mir-30d-5p miScript miRNA mim-
ic-FITC (Qiagen) and 490 ul of optimum medium
weremixed andincubated in RT for 5min. Invial
D, 50 ul of x-tremegene siRNA transfection re-
agent and 450 l of optimum medium were mixed
and incubated in RT for 5 min. Then, vial C and
vial D were mixed (transfection mixture-2) and
incubated in RT for 15 min. The cultured cells
from nine wells were incubated with 100 ul of
transfection mixture-2 and collected 48 hours
later for usein further assays. X-tremegenesiR-
NA transfection reagent was added to eight
wellsof cultured cells. As negative control, 100
ul of optimum medium was added to ninewells
of cultured cellsand incubated for 48 hours. All
the transfections were carried out in triplicates.

Transfection Analysisby Flow Cytometry

To confirm miRNA transfection, flow cytom-
etry analysis was performed in the transfected
cellsusing FITC labeled scrambled miRNA after
8 hours. Also, flow cytometry analysiswas car-
ried out using anti-1TGo4-PE antibody after 48
hours to evaluate the ITGo4 protein level in
transfected HEK293T cells by employing miR-
30d mimicsor scramblemiRNA.

ITGod-3'UTR Expression Level in HEK293T
CellsTransfected by miR-30d

Thetranscription level of IUTR of ITGo4
was analyzed as a putative target of miR-30d
using Q-RT-PCR. RNA extraction from the
HEK293T transfected cells was performed by
miR-30d or scramblemiRNA using theRNX-Plus
kit (SinaClon, Iran). cDNA was synthesized with
afirst strand cDNA synthesis kit (Thermo sci-
entific, USA) and oligodT asprimer, and follow-

Table 3: Primers used for Q-RT-PCR

ing the manufacturer’sinstructions. Q-RT-PCR
analysisof ITGo4-3'UTR was performed using
thePower SY BR Green PCR Master Mix kit (Ap-
plied Biosystem, USA), and monitored using the
Applied Biosystems StepOneTM instrument.
The PCR performance was programed with: 95°C
for 10min, 40 cyclesat 95°Cfor 15 secand 60°C
for 1 min. The geneexpression level wasnormal-
ized by the B-actin gene, used as an endoge-
nous control. The oligonucleotide primers used
for Q-RT-PCR have been described in Table 3.
All the reactions were run in triplicate and the
fold changes of genes were calculated by the
equation 2-44¢T:

MTT Assay

MTT (3-(4,5-dimethylthiazol-2-yl) 2,5-diphe-
nyl tetrazolium bromide) assay was performed
to determinetheviability of HEK293T cdllstrans-
fected by miR-30d ascompared to: 1) cellstrans-
fected by scramble miRNA, 2) cellstreated with
x-tremegene siRNA transfection reagent, and 3)
untreated cells (negative control). MTT dye (0.5
mg/mL; SigmaAldrich) was added to the wells
48 hours after transfection, and incubated at
37°C. Theformazan crystalswere dissolved by
adding dimethyl sulfoxide (DM SO; 100 uL/well).
After 1 hour, the optical density was measured
at 570 nm using an microplate reader MRX 11
(Dynex Technologies, Chantilly, VA, USA).

Statistical Analysis

The results have been presented as mean
+SD. Student’st-test was used to compare data
between two transfected cell groups. Individ-
ual experimentswere performed in triplicate.
All statistical calculations were performed
using the SPSS software (version 20.0).

RESULTS
In Silico Analysis

TargetScan, DIANA-mT, and miRandaal-
gorithms were used for the in silico investiga-

Name Sequence PCR product
length (bp)

ITGa4d-F 5'- TTCCAGAGCCAAATCCAAGAGTAA -3 184

ITGa4-R 5'- AAGCCAGCCTTCCACATAACAT -3

B-Actin-F TTCGAGCAAGAGATGGCCA-3' 151

B-Actin-R

5'-CACAGGACTCCATGCCCAG-3'
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tions (Table 4). Analysis of the collected data
showed that several miRNAS target ITGa4,
such asthe miR-30 family, miR-19-a, miR-19b,
miR-20a, miR-20b, miR-106a, miR-106b, and miR-
515. Inthisstudy, miR-30d was selected to trans-
fect in experiments and further analyses.

Table 4: In silico analysis of miRNAs which tar-

geted | TGa4d

DIANA MT Target scan miRanda
hsa-miR-30a hsa-miR-30a hsa-miR-30a
hsa-miR-30b hsa-miR-30b hsa-miR-30b
hsa-miR-30c hsa-miR-30c hsa-miR-30c
hsa-miR-30d hsa-miR-30d hsa-miR-30d
hsa-miR-30e hsa-miR-30e hsa-miR-17
hsa-miR-27a hsa-miR-19a hsa-miR-106a
hsa-miR-320a hsa-miR-19b hsa-miR-106b
hsa-miR-320b hsa-miR-27a hsa-miR-20a
hsa-miR-511 hsa-miR-27b hsa-miR-20b
hsa-miR-515 hsa-miR-520a  hsa-miR-320a
hsa-miR-519e hsa-miR-520b hsa-miR-320b
hsa-miR-578 hsa-miR-520c hsa-miR-320c
hsa-miR-641 hsa-miR-520d hsa-miR-320d
hsa-miR-519d

PCR Amplification of 3UTR of ITGo4

To insert 3’'UTR of ITGo4 into vector,
ITGo4.3' UTR fragment wasamplified using the
PCR method, and the PCR product was confirmed
through agarose gel electrophoresis (Fig. 2).

Cloning Results

To confirmtheinsertion of 3UTR.ITGa4 into
the EX-Z2827-M67 vector, E.coli ToplOF strain
colony PCR was carried out. Its analysis dem-
onstrated that some cells had 2600 bp band
(transfected cells with EX-Z2827-M67-
JUTR.ITGo4 construct), while some did not
have any band in agarose gel (untransfected
cells) (Fig. 3a). Also, Xhol digestion illustrated
two different bands (869 bp and 9500 bp), which
represent ITGo4 3'UTR and plasmid backbone,
respectively (Fig. 3b). The positive cloneswere
further verified by DNA sequencing (data not
shown).

Flow Cytometry Analysis

ITGo4 expressionin HEK 293T cellssurface
was evaluated by flow cytometry analysis. Anti-
ITGa4-PE was detected in 42.93 percent of
JUTR.ITGo4transfected cels(Fig. 4). Also, 57.61
percent of HEK293T cells were transfected by

Fig. 2. PCR product of ITGa4-3’'UTR in agarose gel
(1%)-1) DNA ladder, 2) ITGa4-3'UTR with 869bp

FITC-conjugated scramblemiRNA (Fig. 5), which
confirmed the miRNA transfection. Flow cytom-
etry analysis showed that I TG4 expression in
HEK293T cells48 hours after transfection with
miR-30d, scramble, x-tremegene SIRNA transfec-
tion reagent, and control was5.73 percent, 18.77
percent, 21.47 percent and 23.93 percent, respec-
tively (Fig. 6a-Fig. 6d).

Céell Viability Assay

Theviability of cells, before and after treat-
ment with miR-30d mimic and scramble, waseval -
uated by applying the MTT assay. miR-30d did
not showed any cytotoxicity effect ascompared
tothescrambleand x-tremegenesiRNA (P=0.11)
groups (Table 5). There was no significant diff-
erence between the mimic and negative control
groupsintermsof cytotoxicity (P=0.49).
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Fig. 3a. Colony PCR analysis demonstrated 2600 bp band composed of a fragment between 3'UTR.ITGo4
to hygromycin. 1) DNA ladder; 2, 4, 5, 6, and 8) transformants consisting of EX-Z22827-M67-3'UTR.ITGo4
construct; 3, 7, and 9) un-transfected cells with the construct

Fig. 3b. Z2827-M67-3'UTR.ITGa4 construct digest-
ed by Xhol. Enzyme digestion demonstrated two
bands, 869 and 9500 bp, which represent | TGa4
3’'UTR and plasmid backbone, respectively

Table 5: The viability of cells after miRNA trans-
fection - before and after treatment with miR-
30d mimic and scramble was evaluated with the
help of MTT assay.

Experimental groups Viability
Control 100+1.23
Scrambled 83+4.53
Xtremgene 131+3.71
miR-30d 101+4.15

Data represent mean = SD

QuantitativeAnalysisof ¥UTR of I TGo4
after Transfection

In silico analysis showed that the 3'UTR of
ITGad4 mRNA contained abinding site for the
seed region of miR-30d (Fig. 7). Thus, the ex-
pression level of 3UTR of ITGo4 was quanti-
tatively assessed in four cell groups. miR-30d
transfected cells had a significant decrease in
ITGo4-3'UTR expression as compared to the
scramble, x-tremegene siRNA, and control
groups after 48 hours (Table 6).

DISCUSSION

Integrins are a family of membrane glyco-
proteins that act as surface receptorsin various
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Table 6: Relative expression 3’'UTR of ITGa4 in
four cell groups (transfected by miR-30d, scram-
ble miRNA, x-tremegene reagent and un-trans-
fected cells). Relative expression of 3'UTR of
ITGa4 was normalized to B-actin as an endoge-
nous control.

Experimental groups ITGad

Control 1+ 0.041
Scrambled 0.94+ 0.048
Xtremgene 0.9+ 0.044
miR-30d 0.86+ 0.042

Data represent mean + SD

cell typesand regulate cell cell and cell extracel-
lular matrix interactions, inflammation, tumor vas-
cularization, and metastasis (Huttenlocher and
Horwitz 2011). Thekey roleof o4B1-integrin, spe-
cifically in the endothelia transmigration for
lymphocytesinto the CNS, has provided anim-
portant insight into the pathogenesis of human
demyelinating disease. Thus, adp1-integrin can
be considered as a target for MS therapy.
Natalizumab (NTZ) isahumanized monoclonal
antibody against oi4-integrin used for the treat-
ment of M S patients (Ferret-Senaet al. 2016). It
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is, however, associated with adverse effects (Bar-
gielaet al. 2017). Researchers are trying to de-
sign new drugs for theinhibition of o4-integrin
dueto theimportance of adf1-integrin blocking
in the treatment of relapsing formsof MS.
miRNAs are animportant group of negative
regulatorsin different cellsthat can change the
expression of target genes promptly and play an
important role in cell fate. Hence, they control
some aspects of immune responses and their
expression changesduring T cell function (Ran-
ji etal. 2014). Decrease of miR30 family members
(miR-30a/b/c/d/€) has been observed in several
human cancers (Braun and Huttelmaier 2011,
Cheng et al. 2012). miR-30d expression reduced
notably in some cancers, such as thyroid carci-
noma (Visoneet a. 2016), prostate cancer et al.
2015), andrenal cell carcinoma(Yueta. 2014). In
astudy, miR-30c levelswere found to be lower
in MS patients as compared to healthy controls
(Jernaset al. 2013). Theinsilico analysisof this
study predicted 1TGo4 as a putative target of
themiR-30 family. Thus, themiR-30 family mem-
bers were transfected (separately in several
projects) to the HEK293T cells to evaluate its
effect on ITGo4 expression (data not shown).
Theexpression of I TGod isassociated with high
cell movement, and increased invasion and mi-
gration ratesof thecells(Young et a. 2015). Fo-
cal inflammatory lesionsare acause of relapsing
formsof MS. Theselesions consist of activated
macrophages, and CD4'T and CD8' T cellsin
CNS(Bornsenet a. 2012). Theadhesion between
endothelial (VCAM-1) and T cells(VLA-4) has
been known to be one of the earliest eventsin
M S devel opment, which leadsto T-cell transmi-
gration into the CNS across the blood-brain-bar-
rier (Damotteet a. 2014). VLA-4 (very late anti-

gen-4) moleculeiscomposed of ITGB1and I TGo4
(integrin subunits) expressed on the surface of
most immune cells (Bornsen et a. 2012). In this
study, it has been demonstrated that ectopic ex-
pression of miR-30d isassociated with thedecrease
of ITGo4 in mRNA level for HEK293T cells. It
seemsthat miR-30d can act asanegativeregula-
tor of ITGo4in CD4*T cells.

Despite the risks, such as PML, mortality,
and morbidity, Natalizumab therapy isnecessary
inrelapsing forms of MS (Bargielaet al. 2017)
applied new therapeutic strategiesin second line
treatment of these patients. MiRNAs are recent-
ly being used as important regulators of genes
involved inimmune diseases (Ranji et al. 2015)
and can be suitabletargets of therapy. For exam-
ple, anti-miR-326 and anti-miR-155 injectionsre-
duced the severity of experimental autoimmune
encephalomydlitis (EAE). Also, amilder form of
disease developed in EAE mice, whichwere ge-
netically modified through the overexpression
of miR-23b (Jr Odeet al. 2012). MiRNA therapy
can overcome potential adverse effects of rou-
tine therapeutic agents and could be a promis-
ing therapeutic candidate for different disorders,
such as MS. The results of this study suggests
that miR-30d cantarget ITGa4 geneinthe CD4'T
cells of MS patients and inhibit T-cell transmi-
grationinto CNS, thus decreasing theformation
of lesionsin the future.

CONCLUSION

In this study, the expression of ITGo4 gene
asapotential target of miR-30d inHEK 293T cells
was evaluated. The results reveal ed that ectop-
ic overexpression of miR-30d decreased the ex-
pression of ITGa4. It seemsthat miR-30d can be
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a negative regulator of ITGo4 in CD4'T cells
and a potential target for MS therapy.
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