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ABSTRACT

Objective: To study miR-544a expression in NSCLC cell lines 95C and
95D. M ethods: Cell culture by routine methods, total RNA extracted and
reverseto cDNA. miRNA expressionin 95C and 95D was analyzed by real -
time PCR,; over expression miRNA in 95D wastransfected by liposomal to
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95C and itsinvasion was detected by transwell test. Results: The expres-
sonof miR-544awassgnificantly increased in 95-D in QPCR tests (P<0.05);
we transfected miR-544amimic to 95C and observed that the invasion of
95C was significantly up regulation by transwell test (P<0.05). Conclu-
sions: We successfully establish real-time PCR to examine miRNA expres-
sion and miR-544amay berelated to thetheinvasion of NSCLC
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INTRODUCTION

miRNA hasbecomeahot areaof researchinre-
cent years. Many studieshave shown that miRNA par-
ticipatesinaseriesof lifeactivities. miRNA mediates
the Occurrence, development of tumors. So miRNA
research can contributeto tumor study. MaturemiRNA
usualy consistsof 21-23 bases. miRNA can combine
with 3' UTR of target genes through the second to
eighth bases of the 5 ‘end. So target genes may de-
gradeor their trand ation may beinhibited, resultingin
their down regulation!¥.

Non-smdl cdl lung cancer (NSCLC) occupies80%
of al lung cancer'd and it isnecessary to study NSCLC.

INNSCLC cédll lines, asto 95C, themetastasis of 95D
issuperior. Preliminary miRNA array experimentsshow
that miR-544aexpress onincreasessgnificantly in 95D.
In this study, real-time PCR method i s used to study
the expression of miR-544aand provethe results of
miRNA array. miR-544aistransfected to 95C and its
invasion and metastasis ability isdetected by transwell
tests. Through the abovetests, theahility of miR-544a
inthemetastasisof NSCLC isstudied.

MATERIALSAND METHODS

Real-time PCR
snRNA U6 isserved asinternal control.
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Theprimer of miR-544aisfrom Rui Bo Company.
mMiRNA expression of different groupsiscompared by
thevaueof 24T,

(a) Total RNA extraction

1ml of Trizol Reagent (Invitrogen) was added to
cdllinesand the suspensi on washomogenized. 0. 2 ml
of chloroform/1ml of TRIZOL wasadded and shaken
by hand for 15 secondsand maintained for 2 minutesat
15°C -30°C. The samples were centrifuged at 12000g
for 15 minutes at 4 °C: the aqueous phase that con-
tained RNA wasremoved and transferred toanew tube
with thesanmevolumeisopropanol. After 30 minutesat
-20 °C, samples were centrifuged at 12000g for 10
minutesat 4 °C. The supernatant was removed and the
RNA pellet washed with 1.0 ml of 75% ethanol. After
re-suspension of the pellet, thetubewas centrifuged at
7500g for 10 minutesat 4 °C, the supernatant removed
andtheRNA pdletdriedinair for 5minutes. TheRNA
re-suspended in RNase-free-water (20-50ul, depend-
ing ontheamount of the RNA pellet) and incubated at
55 °C for 5 minutes, then stored at -80 °C.

(b) Reversetranscriptase

Thereversetranscriptase reaction was performed
according the protocol of the SuperScript Il First-
Strand Synthesis SuperMix (Invitrogen) by using 2 ug
RNA previoudy treated with DNase 1, areverse tran-
scriptase enzyme (Invitrogen), random hexamers as
primers, dNTPsand an RNaseinhibitor. Theresulting
cDNA can bedirectly used for the Real Time PCR or
stored at -20 °C.

(c) Real-TimePCR

Quantitative PCR wasperformed using PCR De-
tection System (Bio-Rad) withtheuseof SYBR Green|
Premix Ex Tag (TaKara). Specificprimersfor miR-544a
weredesigned by Rui Bo Company. Thereaction pro-
tocol included aninitial step of 120 secat 95°C. Each
PCR cycleinvolved denaturation (95 °C, 30 sec), an-
nealing (60 °C, 35sec) and extension (72 °C, 20 sec).
After 40 cycles, another step was set: 95°C 15s, 60°C
30s, 95°C 15s. Fluorescence was measured at each
cycle. Therelativefold change of expression of miR-
S544awas quantified as 22T, whereAACt was Ct (tar-
get genes) - Ct (housekeeping gene). Wesd ected SnRNA
U6 ashousekeeping gene. Itsprimer isasfollowed:
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upper streamprimer : TGGCACCCAGCACAA
TGAA;

: CTAAGTCATAGTCCGCC
TAGAAGCA.

Cell transfection and cell migration analysis

Cdlsweretransfected with theindicated vector(s)
using the Lipofectamine 2000 reagent (Invitrogen) ac-
cording tothemanufacturer’s protocol, that’s, cell den-
sity was 30% and the concentration of miRNA was
100nmol/L. Wetransfected 95C with miR-544amimic
and 95D withmiR-544ainhibitor regpectively. miR-544a
inhibitor wasused asanegative control. After transfec-
tion, cdllswereincubated in completemediumat 37° C
in5% CO, for 48nhand theNSCL C cell migration analy-
sswascaried out usng Transwvdl insarts. Cels(5x104)
1IN 250 pl of serum-free medium RPMI 1640 were seeded
ontofiltersin 24-wel| plates. Themedium (550 ul) con-
taining RPM 1 1640 supplemented with 101%fetal bo-
vineserumwasplaced inthelower chamber. After incu-
bation for 24 h, non-invading cells on thetop of each
Transwell were scraped off with acotton swab. Cells
that had migrated to the other sdewerefixed with me-
thyl dcohol andglacid aceticacid (3:1) and stained with
hematoxylin. Thenumber of migrated cellswasmanudly
counted with alight microscope under 200 x magnifica-
tions. Thesum of thenumbersof cdlsinfiveareaswas
usad asthemigrated cdll number. Theseexperimentswere
repested at |east threetimes, and sgnificant differences
were assessed by SPSS 15.0followed by T test.

downstream primer

RESULTS

miR-544a expression by real-time PCR

We perform real-time PCR to validate miR-544a
expressionin NSCLC cdll lines. Theresults showed
that miR-544aexpression in NSCLC 95D (high cell
migration) was s gnificantly unregulated (P<0.05). The
resultswereshowninFigure 1.
Céell migration analysesby Transwell inserts

Wetransfected 95C with miR-544amimicand 95D
with miR-544ainhibitor respectively. And then cell mi-
gration analyseswere done by Transwell inserts. Cell
migration ability of transfected 95C wassignificantly
higher (P<0.05) and that of transfected 95D wassig-
nificantly lower (P<0.05), seeninfigure2.
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Figurel: Real-time PCR showed that miR-544a expression
in NSCL C 95D washigher (P<0.05)
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DISCUSSION

Many studiesrevealed that miRNA isrelated to
tumor migration and invasion, but itsmechanismisnot
clear. Inour early studies, wefound that miR-544aex-
pressionin NSCLC 95D was higher by miRNA array.
However, theresultsof miIRNA array may befa sepos-
tiveand theresults should be validated by other tests.
Red-time PCR isso sensitiveto be used to detect miR-
544aexpression. Theaim of thisstudy isto establishthe
method of red-timePCR tovdidatetheresultsof mIRNA
aray. Weextract total RNA andreversesRNA tocDNA.
SNRNA U6 wassdl ected ashousekeegping gene. Expres-
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Figure2: Transwell insertsshowed that cell migration ability of transfected 95C wassignificantly higher (P<0.05)

sonof miR-544awasquantified as224<T. Theresultsof
red-time PCR aso revealed that miR-544aexpression
inNSCLC 95D washigher (P<0.05). Thismethod suc-
cessfully validated theresultsof miRNA array.

In order to study theeffect of miR-544ainNSCLC,
we transfected 95C with miR-544amimic and 95D
withmiR-544ainhibitor respectively. Transwell inserts
were used to detect cell migration. Cell migration abil-
ity of transfected 95C was s gnificantly higher (P<0.05).
Thisreved ed that miR-544amay berelated to themi-
gration aninvasion of NSCLC. Other miRNA studies
asofound similar resultsin other tumor®4, Wewill do
more studiesto explorethe mechanism of miR-544ain
NSCLC. And thismay provide usmorewaysto diag-
nose and treat NSCLC.
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