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MicroRNAs (miRNAs) are small non-coding RNAs that
mediate gene expression at the post-transcriptional level by
degrading or repressing targeted mRNAs. These molecules
are about 21-25 nucleotides in length and exert their effects
by binding to partially complementary sites in mRNAs,
predominantly in the 3’-untranslated region (3’-UTR).
Recent evidence has demonstrated that miRNAs can function
as oncogenes or tumor suppressors through the modulation
of multiple oncogenic cellular processes in cancer develop-
ment, including initiation, cell proliferation, apoptosis,
invasion and metastasis. In our present study, we examined
the expression profile of miRNAs related to oral cancer cell
growth inhibition using normal human oral keratinocytes
(NHOK) and YD-38 human oral cancer cells. By miRNA
microassay analysis, 40 and 31 miRNAs among the 1,769
examined were found to be up- and down-regulated in YD-
38 cells compared with NHOK cells, respectively. Using qRT-
PCR analysis, the expression levels of miR-30a and miR-
1246 were found to be increased in YD-38 cells compared
with NHOK cells, whereas miR-203 and miR-125a were
observed to be decreased. Importantly, the overexpression of
miR-203 and miR-125a significantly inhibited the growth of
YD-38 cells. This finding and the microarray data indicate
the involvement of specific miRNAs in the development and
progression of oral cancer.
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vl S =] Ambros RS bS] WS X
A= 22 RNAS 2H51od ©]5 ‘small temporal RNA
(stRNAYE} 3Fdch(Lee ef al., 1993). L &, of2] AT
glo] mvpAZ, Z3le] 1l ARk SollA 1500700l o2&
2 RNAE 313l om, stRNAS E3}slo] o] 2h2
RNAZ$S ‘microRNA (miRNA, miR)’2} =3}9itH Ambros,
2001; Hutvagner et al., 2001; Kataoka et al., 2001; Kim ef
al., 2001; Lagos-Quintana et al, 2001; Lee and Ambros,
2001; Dostie and Dreyfuss, 2002; Lagos-Quintana et
al., 2002; Mallory et al., 2002; Mourelatos et al., 2002;
Sempere et al., 2002).

miRNAE A W Weloz sl F7lol 213544
°F # HEEo] glom, RNA THMiE 53l 2 7%
< 2)3lcH(Gomes and Gomez, 2008; Liu et al.,
2009). 22|32 miRNAE L 32717} 21-25712] 37]e] &
ZgE 53] 2 noncoding RNA ~Exfol™, T2 34 -
A48 3-UTR AFHElol AwAel 7149 e
A 2 2AGAA) TS ARSI F2471E 7]
oo 2Rk Aoz deA oh(Majid ef al., 2010; Li
et al., 2011; Nishida et al., 2011). =3+ miRNAE #13)
Al HollA] wheket s 2dgRe g Al 21s),
A T4 5 uRRe A E ] Aelsle Hew
27 glow, 53] ofz] opygFatelr] SeolHal Wk
= Bof FoHTAA T FokdAIRkEA] Uk el
kA Hofsl= Aoz W=y vk (Gomes and Gomez,
2008; Liu et al., 2009; Majid et al., 2010; Li et al.,
2011; Nishida er al., 2011).
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o7 Z5F3 mule] H & Slfol= 7ok, AR
oE el wlE] 1 A7 5 EARIESH el &
=3 oF $¢] Shtolth(Todd et al., 1997; Notani, 2000).

miRNA= Z578] dlofejulo]ls Aoz oiekat 34
AR} elFEe] glovt, AA 2 7gelut 347
of gk A= 79l Hol A ¥rh W2b4 miRNAZF
dass 2ol AZ, o Yoprl miRNAS s =
Aole whiAdot AlsAdo] tieh <A77 AAds] He
she, 538 1A%l miRNA 7= 2 A7) =i
g AAeloh weba o dgelds A4 Al 73
Z}3}A| Z (normal human oral keratinocytes, NHOK)2} 3t
alellA frest A EZET YD-3814 miRNAS]
WS A - FAske] 7k 5o miRNAE 2H]sfar

A et

EELLC

AgA &

N-methylthiotetrazole (MTT)= Sigma (St. Louis,
MO, USApIA +i35ked AR831ia, ECL detection kit
+ Amersham Biosciences Corporation (Piscataway, NJ,
USA)lA F4lske] AR&-313itt. MiRNeasy mini Kit,
Miscript reverse transcription kit, Miscript SYBR green
PCR kit % Attractene transfection reagent= Qiagen
(Valencia, CA, USApIA F3led A3}, pSUPER
basic vectore= Oligoengine Incorporation (Seattle, Wash-
ington, USA)II4 §lste] ARgstelet. 7|8l EA4A k=
= analytical grade® T-§I3slo] ARg-3F3ict.

At FRHIE YD-38 ghAl 2523 (Korean Cell
Line Bank, Seoul, Koreapit] Algsto} Aglo]] o]-235}3ic}.

A| 3 0]

Abake]l AAl 7bA et (oral mucosaye EAIHE AL x|}
HY (@5, deml=elA] x333 (crown lengthening)
Algg Wb 3R] Fo 5 qlo] FAlskol e, At
A ATFE| SRSl Sl ol Aldlel| o] &St =
X 8% povidone iodine §oHo & A£%3k3 oF 5x 10
mme| Z7|2 Arkgk ¥ 100 U/ml streptomycin®t 1%
amphotericin B7} HrEl 4°C2] 0.25% trypsin/Hank's
balanced salt solution (HBSSyll 3H3sle] ZAgt=z=S& A
Aspodet. 2 85 Aol 3037 +AIA1ZL £, Al
gl forcepe o]-83l] APxAE EEIEtd e, 0.025%
trypsine] M5 EDTAA] 10%7F AH2]skal 400 x g2
AAlEeste] AEZE FElskalet. A4 AlE 7702kl
2 (normal human oral keratinocytes, NHOK)E 50 pg/ml
gentamycin, 5ng/ml epidermal growth factor (EGF) %!
50 pg/ml pituitary gland extractZ} -5 keratinocyte

growth medium (KGM-SFM)ai=lo4] 0.5 x 10°cells/cm’
ole] W=a wiekslglow, & ATolxE 1-3 Al
NHOKE o]&ste] Ags}sd

Abeb FRHAIE YD-382 10% fetal bovine serum
(FBS, Invitrogen Co., Carlsbad, CA, USA) % &3]
(100 w/ml penicillinm, 100 pg/ml streptomysin)’} -5
37°C2] RPMI 1640 (Invitrogen, Carlsbad, CA, USA) 4
A 2] Slol|A] wiekelAl Alglel o]-8-3ksirt.

MicroRNA(miRNA) &

NHOK$} YD-38 Al Zoll4] miRNeasy mini kit (Qiagen,
Valencia, CA, USA)E °]$3le] miRNAS Hz|ske 3
AstAet, 7+ Al 27} o1+ 1.5ml tubeel] 700 il Al
ZgaNE ol Fabe] wASt AL ARelA 5E E

o7 o]FAIA 8,000 x gz 1527k AE2t F, RWT
bufferet RPE buffers- 72t A 2|8kl 8,000 x g2 A4l
2lste] miRNA A &5 AAsklet. A 871 5018+ mini
columns RNAE 3 tubeZ o]5A|7] &, 8,000 x gollA]
17 A4lEelsle] miRNAE F=35190rh. 353 miRNA
£ Biophotometer (Eppendorf, Hamburg, Germany)2-=
ek 5 Aol ol &3t

miRNA microarray ¥ 72 334

NHOK2} YD-38 AlZof|4] miRNA "FoFAhS- microarray
Ao 3el5lgirt. NHOKSH YD-38 Al ol miRNA
5 FZ3le] Affymetrix GeneChip Scanner 3000 7G
(Affymetrix, Fremont, CA, USA)E o|-§3lo] 7+ Az
miRNA microarray AN 271511 om A s 7=+ 20-
100 Afe], o]z = 5 olsll 27lE uksle ¥
Lol Als APt Affymetrix GCOS software
(Affymetrix, Fremont, CA, USAYE ©|-83l>] microarray
A B4 e, 7+ A2 microarray 735 plot
o7 veple] A dlolge] AlsAE FEE ERISKIC.

A ZF PCR ¥4 (quantitative real-time PCR analysis)

miRNA microarray 723} %, NHOK®} YD-38 A2}
vlaskds wl W] A7 & miRNAS(miR-30a,
miR-1246, miR-203, miR-125a)% A& PCR ¥4 2 |
3ol skAct. miScript reverse transcription kit (Qiagen,
Valencia, CA, USAYE ©|-835l>] miRNA 1 pg, RTase mix
0.5 ul = RT buffer 2 pts &3t &, A4 971 10 pl
7} H=% DEPCE AZg #& AAslolom, 37°ColA]
607 HESAI71AL 95°Coll4] 5E7F w417 cDNAE &
A5kt 43 cDNAE miScript SYBR Green PCR
kit (Qiagen, Valencia, CA, USA)E ©]-&3}>] ¢cDNA 3ng,
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Table 1. miRNA primer sequences for quantitative real-time PCR

analysis
miRNAs Primer sequences
miR-30a TGTAAACATCCTCGACTGGAA
miR-1246 AATGGATTTTTGGAGCAGG
miR-203 GTGAAATGTTTAGGACCACTA
miRr-125a TCCCTGAGACCCTTTAACCTG
u6 CGCAAGGATGACACGCAAATT

SYBR Green master mix 10 pl, universal primer 1 pl %
7} miRNA primer 1pls &3¢k &, A 37} 20 ul
7} El=% DEPCE AzJst &2 HAsoct. Exicycler™
96 (Bioneer co., Daejeon, Korea)ys ©]-8-5lo] 95°Coll4
I5E7F HEAIZL &, 94°CellA] 152, 55°CollA] 302, 70°C
o4l 302F 453] Hhsste] HkAIF . ' PCR A
£ gcalculator 1.0 program (Institut of Pharmacology &
Toxicology, University of Bonn, Bonn, Germany)s ©]-$-
So] Ct Aol WHE miRNA%S Jedoe Alxso] 2
Aetglet. ke 918 - si=(internal control)©-%
+ u6s o83kl er, PCR Aol M5 7 miRNA
primer= Table 1o ERSIT

Vector A%}

7} miRNAZ} 44335 S22 $13ll, pSUPER basic vector
(Oligoengine Inc., Seattle, WA, USA) (Fig. 1)5 ©|-83
o miRNA 17445 2= vectors Al=shoict. Al
HE miRNAS Z24sb7] 9l8l, 2t miRNAS A|l=3
= primer (Table 2)5 A1Zsled non-template PCRS-
T8skdct. PCR A A= (insert oligo)®t pSUPER basic
vectors- A|gk&4 Bgl II (AGATCT)?} Xho I (GAGCTC)
o7 77k Aoksl 3 T4 DNA ligaseZ o251 miRNA
A71M9s vectorl AFAIAE. AEF = vectors:
competent cell (DH-5a)ll transformation A7l %, &4

Dralll

BsaAl
Nael Ecl13611

NgoMIV BstXI

AlwNI Eco01091

Sapl
AfIIT
Pcil

Fig. 1. The map of pSUPER basic vector (Oligoengine Inc., Seat-
tle, WA, USA).

3

A ampicilline] 2351 LB agar plateol] FZ]5 vljoks}
o Fefm|E(vectorys Sk 2 F7IMEE Eels)
9lom A5 miRNA QG714 9S B53F A %3 vector
= Aste] Aol o]gslirt.

{0

—
o

AERA AALYMTT £4)

MiRNAC] o3t SHIZ A% olAlazstes e 9
3ll, 24well platecll 4 x 10*cells/welle] YD-38 4| Z£5 3
Faigond, 2402 ok F AZS ok aAls)
9Act. Attractene Transfection reagent (Qiagen, Valencia,
CA, USA) L.5ule} miRNA 3714 de] ARlE A=F
vector (0.2 ng/ml, 0.6 ng/ml, 2ng/ml, 6ng/ml, 20 ng/ml,
60 ng/ml, 200 ng/mlyg &3sled A2ollA 1587k ks
Al1ZL F- YD-38 Azl Azlste] 48417F sl wlkelst
om, AzAgg AHEaFNE MIT Aoz FA38ict
MTT #4-2 YD-38 AlXo MTT SAMTT HFs=

Table 2. The full sequences and primer sequences of miRNAs for vector construction

miRNAs Full sequence of miRNAs Primer sequences of miRNAs
Forward :
AGCAGATCTGTGTTGGGGACTCGCGCGCTGGGTCCA
GIGITGGGGACTCGCGCGCTGGGTCCAGIGGITCTT GTGGTTCTTAACAGTTCAACAGTTCTGTAGCGCAA
MiR-203 AACAGTTCAACAGTITCTGTAGCGCAATTGTGAAAT- R )
GTTTAGGACCACTAGACCCGGCGGGCGCGGCGA- €Verse .
CAGCGA GACCTCGAGTCGCTGTCGCCGCGCCCGCCGGGTCTA
GTGGTCCTAAACATTTCACAATTGCGCTACA-
GAACTG
Forward :
AGCAGATCTTGCCAGTCTCTAGGTCCCTGAGAC-
TGCCAGICTCTAGGTCCCTGAGACCCTTTAACCTGT  CCTTTAACCTGTGAGGACATCCA
miR-125a GAGGACATCCAGGGTCACAGGTGAGGTTCTTGG-

GAGCCTGGCGICTGGCC

Reverse :
GACCTCGAGGGCCAGACGCCAGGCTCCCAAGAAC-
CTCACCTGTGACCCGTGGATGTC
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0.5 pg/ulys 37°CollA 4217F Azl &, MTT <4< A
Ak 0.04N HClo] 3+ isopropanol® Sofuje] 570
nmellA F3E5 S35l Alsdrk(Lee ef al., 2010,
Shin et al., 2010).

AgAse FARH AA
25 AgAEL mean+ SEMe 2 Jepla, 7+ Al
A

* 7k oA AAS ANOVA Zol Student's t-test

L gg

t
stglewd, p<0.059] Z-folx FAH Felde] =
o2 ZEsklet.

2 I

NHOKS$} YD-38A4] £ 9] miRNA microarray ¥4
NHOK2} YD-38 AlZollk] miRNA &okAs- microarray
HAoz golalgirt. NHOKSE YD-38 AlZollk] & 1,769
A9 miRNAE Bl - A8k A3, A 77452l
NHOKS} wlarsto] -7kl 232l YD-380M41 40712]
miRNA7} 2 Whele] S7skolow] 3170¢] miRNAZ}F 2

Table 3. miRNAs up-regulated in YD-38 cells in comparison to
NHOK

. NHOK YD-38cells  Absolute fold
miRNAs (signal) (signal) change
miR-30a 72.17 992.47 13.752

miR-1246 207.86 2700.80 12.994

miR-720 24.93 289.63 11.618
miR-934 16.24 177.12 10.907
HBII-135 292.15 2894.70 9.908

U2 58.76 545.02 9.274

U5l 92.72 737.24 7.950

U38B 173.20 1369.80 7.908
HBI-6 25.16 196.30 7.800
U36B 26.70 203.17 7.609

5 35.58 263.25 7.399

miR-24-2 16.21 119.23 7.353

HBII-296B 17.40 121.00 6.953
miR-324-5p 31.92 218.22 6.836
HBII-180C 73.12 492.00 6.728
miR-429 18.46 122.62 6.642
ACA33 32.85 214.36 6.525
u79 53.61 345.97 6.453
miR-21 18.23 117.50 6.446
ACA41 33.19 213.17 6.422
miR-625 17.47 106.50 6.097
miR-200a 147.04 894.06 6.080
use 508.13 3089.40 6.080
miR-301a 26.51 160.73 6.061

do| ZrAdFrh. YD-3804 Walo] 5wl o] FrhH
miRNAT 2471912w, sul] o]t kA%l miRNAE 1674
Ach(Table 337 4). L F Soldoz 108 o]A F7l3k
miRNAE miR-30a, miR-1246, miR-720 % miR-934¢]
o 108 o)A 7H43F miRNAE miR-203, miR-125a,
miR-132, miR-UL70-3p & miR-1228]31c}H(Fig. 2).

NHOK ¢} YD-384] 2.6 A A & PCRell 9] g miRNA
wy 24

miRNA microarray 73} %, NHOK®} YD-38 AlZ%
v|asioie w L whele] 2pF 2 miRNA (miR-30a, miR-
1246, miR-203, miR-125a)5 miScript reverse transcrip-
tion kits o]&3sle] Az PCR #4202 Askelslgict. A
& PCR 77}, miR-30a= A4 173718h41 23] NHOKe]
ulal A ETR] YD-380l4] L ko] oF 74ul F
7FIom miR-12462 <F 534 Z71519rk(Fig. 3). miR-
2032 NHOKel vl YD-380ll41 = wh&o] oF guff 2t
48P miR-125a= °F 3 FHashglerd(Fig. 3), F%
PCRel| 9|3 miRNA &4 Z¥-= miRNA microarray
+AZAT et dATE I 4 gl

YD-38 M| £A Aol u]X]+ miRNAS] &3}

miRNAo] 2J3} k2 A Al axus 24507 98,
miRNA %3714 de] ARlEl A1=3} vector (0.2 ng/ml, 0.6
ng/ml, 2ng/ml, 6 ng/ml, 20 ng/ml, 60 ng/ml, 200 ng/ml)
S YD-38 AlZell 48417k sk Azgk &, Al o
AZIE MTT +He2 SAs3H.

Table 4. miRNAs down-regulated in YD-38 cells in comparison to
NHOK

. NHOK YD-38 cells  Absolute fold
miRNAs (signal) (signal) change
miR-203 3767.70 73.28 -31.414
miR-125a 1178.40 90.22 -13.061
miR-132 215.56 17.40 -12.383

miR-UL70-3p 724.86 63.02 -11.502
miR-1228 1530.70 133.87 -11.434
miR-34a 251.86 26.12 -9.641
miR-193b 869.73 110.26 -7.888
HBII-85-6 877.90 112.46 -7.806
miR-92b 320.55 4291 -7.469
miR-638 3307.70 473.51 -6.985
HBII-85-2 173.23 24.81 -6.979
HBII-85-26 1066.00 161.19 -6.613
miR-663 1447.70 219.75 -6.587
miR-149 2055.80 320.03 -6.423
HBII-85-8 236.78 39.19 -6.041
14q11-14 65.46 12.83 -5.099

Each absolute fold change value represents the mean of three inde-
pendent experiments with varying SEM less than + 11%.

Each absolute fold change value represents the mean of three inde-
pendent experiments with varying SEM less than + 11%.
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20 -, miR-30a
miR-1246,
15 4 miR-720

miR-934
10 4
5
04
—5 _ U U
-10 4
miR-1228

-15 1 miR-UL70
-20 A miR-132

95 miR-125a

-30 A
-35 4

Absolute fold change
(YD-38 cells : NHOK)

miElB

Fig. 2. miRNAs up- or down- regulated in YD-38 cells in compari-
son to NHOK by miRNA assay analysis. Each absolute fold
change value represents the mean of three independent experi-
ments with varying SEM less than + 11%.

80 - miR-30a
70
60 miR-1246

50 { -

10

" ]

5 4 miR-125a

Relative copy number
(YD=38 cells : NHOK)

miR-203

-10 4

Fig. 3. miRNAs up- or down- regulated in YD-38 cells in compari-
son to NHOK by real-time quantitative RT-PCR (qQRT-PCR). The
qRT-PCR was performed as described in "MATERIALS AND
METHODS". The expression level of miRNA was calculated by
using qcalculator 1.0 program after internal control u6 normaliza-
tion. Each relative copy number value represents the mean of three
independent experiments with varying SEM less than + 14%.

YD-38 Aol miR-203S 004 200 ng/mi7b<] 2] ek
g FEE 4AR7E Fol Foddt & MTT AAHE Al&g
743}, miR-203 0.20114 6 ng/ml7kA]9] 5ol A+= vector
ab Aejel vt vlasids W A2 Al 2]
= & T 8%, 20 ng/mlellA= st wlasie] A
IR A BT Aot FAA oA
Adeh(Fig. 4). 12y miR-203& 603} 200 ng/ml 5=
|4+ izt vlasie] & wl FElgh YD-38 AlZA
A QAEIE F 5 dlen, o] e Tl o
1S skl 4= Qlelth(Fig. 4). miR-125a2] 74-%- vector
1 H2]gl tizr vla Al 0.2004 20 ng/m7kR] L] A
Frolie AxAA AAAEE ¥|$EaL 60 ng/mioll
Ae A2 QA7 Sl et BAA
o2 glgler, 200 ng/mle] AFEolME EAF o
olgt YD-38 AlxAe] AAlaE & o SleH(Fig. 5).
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Cell viability (% of control)
& 3

0 02 0B 2 6 20 60 200
miRNA (ng/ml)

Fig. 4. The effect of miR-203 on the cell viability in YD-38 cells.
The YD-38 cells were treated with various concentrations of miR-
203 or without miR-203 for 48 hours. The cell viabilities were
determined by the MTT assays. The percentage of cell viability
was calculated as a ratio of A570,,,, of miR-203 treated cells and
untreated control cells. Each data point represents the mean = SEM
of four experiments. *P < 0.05 vs. control (the control cells mea-
sured in the absence of miR-203).
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Fig. 5. The effect of miR-125a on the cell viability in YD-38 cells.
The YD-38 cells were treated with various concentrations of miR-
125a or without miR-125a for 48 hours. The cell viabilities were
determined by the MTT assays. Other legends are the same as in
Fig. 4.

[

il

$Afr3lelgk DNA 37144 #3} glo] DNAS =14
og] 89l59] H3lE AP} 2A=E As Hala, &
ALl FA 8 4ol 9 WY (chromatin modifica-
tion), DNA ™|&3H(DNA methylation) = RNA 7]
(RNA interference) 5©] glom, o]5 Al 845o] 77|
thE d3s SiAub A E WAsA dEEe] 3A-EAk
5 2Ask= ez d#A Qlck(Callinan and Feinberg,
2006; Esteller, 2006).
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Z= miRNA s} Foke] A2tz A egehA|ellA
u-¢- Fesiths APAINL d3E glow, FofilA]
miRNA®| v]g4=el w2 A AL, T35, point
mutation?} - -2l 3l == w42l DNA #
B3} 53 2 Al o8 Ae® Husy vt
(Hardy and Tollefsbol, 2011; Lorincz, 2011). £k} ki
H o]2idk miRNA 72752, miRNAZF o] &4, A
3 o AHolof| oF AAIUAEA] wilp- T8t AT & F
nb ohe}, oke] Artoi} ol FE oS3l T8 AE
s viAR AR o dvke Zls AlARRL ek (Hardy
and Tollefsbol, 2011; Lorincz, 2011). wep4] 2 oo
A= A ZollA] Eo] mIRNAES 333k 2 miRNA
o] Alojol] whE FHIIA ] At SAl g 75
ARE FH3le] o]F FRMIE ALl 77t A
= 9% AL Hsted, A4 Al 7748k (NHOK)
geloll A feldl A ES YD-38014 miRNA
WS v - FAske] 7749 5o miRNAE g
Faak skt

NHOK®} YD-38 Al¥Zo4] miRNA wH&oka-s nlwsh
7] 98k microarray 7%, NHOK®} w|aste] 7}
Pl YD-3&14 74 24 7k miRNAE miR-
3029t miR-124601%1o, 7} A ZH43k miRNAE
miR-2032} miR-125a°]1ch(Fig. 2). MiRNA mocroarray
Ass Az PCR H4°o2 Ageldl Az, miR-30a2t
miR-1246> NHOKel| ]3] YD-38i|4 = ukalo] zbzt
oF 74ulel 53u) Z7}8lela, miR-2033% miR-125a% L
o] 77k oF gufe} 3w Fhaaigl o], AR PCRol 9
gk miRNA &-#4 ZA7}e} miRNA microarray 47
7t AR Bl & ddek(Fig. 3). o= A
73HotellA tekel vhE E3l miRNA Waoqs vla
sl miR-30aw F73-3tollA 2 Wee] 718193 miR-
203 2 Mol ARsigiths Liu 5+(2009)9 A=t
oF dx|slolont, & dTolx] WAte]E ¥UE miR-
12467 miR-125a% 1 Welzlol7sl glglom(Liv er dl,
2009), o= A ] Afolo} AlEfele] AfeloA] &=
ZAztet 7ot & 79 miRNA microarray®t 7%
PCR ZA¥=, 7oA 718 miRNASF 7h4gl
miRNAZ} QP2 Aol wfgh SolZql s Ad &+
Us= AlARE

2 7oA miRNAo] ¢Jgh Qb2 AR JAlaxE =
A7) 918 MTT <+4ollA], YD-38 77bA| o4
wao] 7143 miR-2033 miR-125a% YD-38 AlE£<]
A FElo] A Fig. 49 5). o= thAMZ
o|A] miR-203¢] W&o] 7h4AF}a miR-203¢] tHAQHAZ
o] QAL AARX|ZITHE Li 5(2011)] dr7Aztel, $jok
Al Zol| 4 miR-125a2] Wao] Zh4sk miR-125a7F Sk
A|Z2] AL AA7]ck= Nishida 5(2011)8] A-7+43
9} AASAHL e al., 2011; Nishida e al., 2011). ©]

N

il

L Yo

ol

A2 ARl wigl Soldel avg 7 Qlrke A
= AlAksh, mel It |50 42024 o]F miRNA
o] ZA=Hl 7HAE Akl ek

Jet 2 odFolA Agel o83 Ikt AlE T X%
259 ol AL e, o] miRNAZL =3}
= THAIE Al B3t 34 AR 24 F Al
¥ o 22 71T v Fsledof 3 AR A7t
Hrp, 2 oo diate] 5= miRNAE oh2 A =
A wlAYZol vlsl ZHZoll AL Qx|ut, 2 =LA
I A= FARPE 2 Fo] Hel dFsn o vl
ol =gl ulg- g #dE5 9lek(Gomes and Gomez,
2008; Liu et al., 2009; Majid et al, 2010; Li et al.,
2011; Nishida er al., 2011). ©]213F miRNAel| <&k -4
2 Wdz2Ae g vlg- Fegt AR 24 9kl s
vz ezl Aed o AX|I Qlet. 53] FrktellA
5o] miRNAE &5]3le] miRNA Alofol] wheE 7]
o] AA S digt 71ed AHE qrygedoi,
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