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ABSTRACT

MicroRNA analysis in normal human oral keratinocytes

and YD-38 human oral cancer cells

Kim, Hye Ryun
Advisor: Prof. Kim, Do Kyung, Ph.D.
Department of Dentistry,

Graduate School of Chosun University

MicroRNAs (miRNA) are small noncoding RNAs that mediate gene expression at
the post-transcriptional level by degrading or repressing target messenger RNAs
(mRNA). They are about 21-25 nucleotides in length and regulate mRNA translation
by base pairing to partially complementary sites, predominantly in the 3'-untranslated
region (3’-UTR) of mRNA. They play important roles in numerous cellular processes,
including development, proliferation and apoptosis. Recent evidence demonstrated that
miRNAs function as oncogenes or tumor suppressors to modulate multiple oncogenic
cellular processes in cancer development, including initiation, cell proliferation, apoptosis,
invasion and metastasis of human cancers. In this study, the expression profile of
miRNAs was compared and analyzed for establishment of miRNAs related cell
growth inhibition in normal human oral keratinocytes (NHOK) and YD-38 human

oral cancer cells.



To determine the expression profile of miRNAs in NHOK and YD-38 cells, it
was examined by miRNA microarray analysis, quantitative real-time PCR analysis
(qRT-PCR) and MTT assay.

In miRNA microarray analysis, 40 miRNAs and 31 miRNAs were found up-
and down-regulated in YD-38 cells compared to NHOK among the 1,769 miRNAs
examined, respectively. MiR-30a, miR-1246, miR-720 and miR-934 were
up-regulated in YD-38 cells compared to NHOK more than 10 times, in contrast
miR-203, miR-125a, miR-132, miR-UL70-3p and miR-1228 were down-regulated
more than 10 times. In gRT-PCR analysis, the expression levels of miR-30a and
miR-1246 were increased in YD-38 cells compared to NHOK more than 50 times,
and miR-203 and miR-125a were decreased more than 3 times. Importantly, the
overexpression of miR-203 and miR-125a significantly inhibited the growth of
YD-38 cells.

These results show that the miR-203 and miR-125a decrease in YD-38 cells
compared to NHOK, and highly inhibit proliferation of YD-38 human oral cancer
cells. Moreover, these in vitro results indicate that different miRNAs are
deregulated in NHOK and oral cancer cells, suggesting the involvement of these
genes in the development and progression of oral cancer, and that they may have

potential properties for anti oral cancer drug discovery.

KEY WORDS: MicroRNA(miRNA), NHOK, Oral cancer cells, Cell death,

Anti-cancer therapy
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et al., 2002).
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(Gomes and Gomez, 2008; Liu et al., 2009; Majid et al, 2010; Li et al., 2011;
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[e]

ofN
O

ry

 miRNAZ ‘oncogenic miRNA'#} 21 o 2] oA F ko) A 2 oncogenic

miRNA 238 =2 398 (expression profiling) A¥35& ofe] 249 27|73 oF



|\

Aol o] AH & JheAHS HAFI T (Gomes and Gomez, 2008; Liu et al.,
2009). & #EE Hx B3 miRNAE miR-15/-16°1%1 2™, miR-15/-162 B-cell
chronic lymphocytic leukemiaoll4] L W& o] vfg wiokar o]Eo] FEAst= FA A
13q14 ¥97} A<+50o] 20 tHChen and Lodish, 2005; Cimmino et al., 2005; Calin
and Croce, 2006). =3t miR-126 ¢ S24& A st=dH oot HiuEdo

o, dAgAE] miR-126 BHS S7F ARS W AHxEe] SAI o] #Bojsh= AxE

St el F&F3 ol% H invasiong A dfEriil B EH(Urbich et al, 2008;
Meister and Schmidt, 2010). ©] £ miR-17, miR-21, miR-155, miR-221/-222,
miR-34a, miR-223, miR-107 % Let-7 52 miRNAE°] e oA 9 Hdojo] uff-
T Q3% 98-S st R aE s 9t (Cho, 2007, Nervi et al., 2007; Hermeking, 2009;
Tili et al, 2009; Albinsson and Sessa, 2010; Chen et al, 2011, Osada and
Takahashi, 2011; Pan et al., 2011)
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¢

40-60%3 Steldl glom, of AEel Ayt 30 B A3 F7hehA ekrh(Todd et
al, 1997; Notani, 2000). T74%H& th 29le] obah wlaste] 2w, 4A 44T
o3 AR EA e el ThE LR 3t gel pAste] dshyAaay T §

]

Hel der E5d Bdo] d & Slgolx B stal, 7Y e dl

2
2L
1

il

Lo



AAl L 71y AR te A= AL Hol A vk webA miRNAZE
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of g A7k Adds dast, 53 FA Sl mRNA A= 2 A57F wis &

=3 AAolt), wela B AFo M= A AME FAZS M AE(normal human  oral
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1. 4838

N-methylthiotetrazoleMMTT)= Sigma(St. Louis, MO, USA)oll A F+¢3Fe] A3
31, ECL detection kit Amersham Biosciences Corp.(Piscataway, NJ, USA)eol A
T3kl AFg3H9l Tt MiRNeasy mini kit, Miscript reverse transcription kit, Miscript
SYBR green PCR kit % Attractene transfection reagenti= Qiagen(Valencia, CA,
USA)o A F3ke] AF83F L, pSUPER basic vector= Oligoengine Inc.(Seattle,
Washington, USA)ollA Fdsto]l AREsAT. 718 414 952 analytical grades
T st ARE-SESi

Abgh A E YD-382 g4l £ 528 (Korean Cell Line Bank, Seoul, Korea)

o A A& rtol Aol o]§Fdrt.
2. Axw &

1) AA ArE 72344 £ (Normal human oral keratinocytes, NHOK)
Abgre] A 7 oral mucosa)> ATl X A A (G, vl A A
w3 (crown lengthening) A4S WL 3lxto] FoE do] FH3goy, ZAMust
AFEE L3 o] FAS Wol AP o] &atAtt. ZAARE povidone iodine &

o7 AE3a o 5 x 10mme Z7|E Aw3 F 100U/ml streptomycin® 1%

J::z

amphotericin B7} &% 4T9 0.25% trypsin/Hank’s balanced salt solution(HBSS)
of st A FA S AASAY. FHAABEE A2 3027 F-AAZ] T 1A 3

forceps o] &3to] AyxxE B3R o™, 0.025% trypsine] &% EDTA°lA 10



i Agskal 400 x g2 dAEEEte] MEE EEEskA . AEZINHOK)E 50ug/ml
gentamycin, bng/ml epidermal growth factor(EGF) % 50xg/ml pituitary gland
extract”’} 4% keratinocyte growth medium(KGM-SFM)® A4 05 x 10°
cells/cm® ©]4F9] A=z wjgFstglon, ® AFo i 1-3 Athe] NHOKE ©] &3}

AP,

2) YD-38 Al

Al PSR AIE YD-382 10% fetal bovine serum(FBS, Invitrogen Co., Carlsbad,
CA, USA) ¥ &AA|(100u/ml penicillinm, 100gg/ml streptomysin)”’} -3 37°Ce]
RPMI 1640(Invitrogen Co., Carlsbad, CA, USA) A &uj =] &holl A wjdatar] 23 o

ol g3kt

3. MicroRNA(miRNA) &

NHOK$®} YD-38 Al3Eo]A miRNeasy mini kit(Qiagen, Valencia, CA, USA)E o]
&3to] miRNAS 2t AAskdvt. 24 Alx7F 5°/%+= 1.5ml tubedl] 700.0]
lysis reagents B T3] wAst A7 oA 5 FF WEEAZ F 140409]
chloroforms A 7}ste] 167 83t Ao 38 Fo w3SAZl & 4ToA

1587 12,000 x g2 YA sttt 45 S mini columnoZ °]&5A]A 8000 x g

2 15%7F AR & RWT bufferel RPE bufferE 2zt x @t 8000 x g&2

rjz

A& 5te] mIRNA A EE AFSAY. Al&7F 599+ mini columng RNAE &

X

A tubeZ o] FAIZl 5 8000 x gollA 1#7+ Y4 Hg o] mIRNAS F%3130)

)
=

%3 miRNAZE Biophotometer(Eppendorf, Hamburg, Germany)® =3 & 23

ol g3kt



4. miRNA microarray @ A E4

NHOK®} YD-38 A|*Eo4 miRNA & YAS microarray 402 133 Th
NHOK®} YD-38 Al¥oA miRNAES FZ3te] Affymetrix GeneChip Scanner 3000
7G(Affymetrix, Fremont, CA, USA)E o]&3}o] Z} AHX¥ miRNA microarray %7

S 2359 L

guls

A

2

S}EE 20-100 Abo], wol= B

rr

, 5 olstel =g WE:He

Hool A Aee sttt Affymetrix GCOS software(Affymetrix, Fremont, CA,

USA)E o] 83t microarray 23S #2438}

3R

Jom, 7} M3 microarray A #E plot

o= o] dA delge] As4E B Felsar.
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5. A% PCR &4

miRNA microarray 23 =, NHOK®} YD-38 A XE ¢ v wdtRS wf 7 23 o =
7F & miRNAE (miR-30a, miR-1246, miR-203, miR-125a)2 A% PCR A4 o= Z)

3telal gl vl miScript Reverse Transcription kit(Qiagen, Valencia, CA, USA)E o] &

3o miRNA 1pg, RTase mix 0.5u¢ 2 RT buffer 2u05 =3t

(ot
%

T, A 59 7F 106

7

1l

-

7} ¥ =% DEPCE A3 &2 HA o]—;\;\-—m] 37°Cel A

[op)

A

0 Wh3-A1 7132 95°C ol A

5% 7F WES-AlA cDNAE st A T A3 cDNAE miScript SYBR Green PCR
kit(Qiagen, Valencia, CA, USA)E o] &3} cDNA 3ng, SYBR Green master mix 10
w0, universal primer 1pl 2 ZF miRNA primer 1S £33 & AA| 237} 20007}
{2 DEPCE Hgs == AHA39rh. Exicycler ™ 96(Bioneer co., Daejeon,
Korea)& ©]-838Fo] 95Tl 1537 wbgAIR] -, 94T A 15%, 55ColA 30%, 70T
ol /] 30%%& 453 HbEste] WEEAIFHY. HHF PCR AYE  qealculator 1.0

program(Institut of Pharmacology & Toxicology, University of Bonn, DBonn,



Germany)= ©]&3to] Ct #holl WE miRNAYS JFH oz ALtbste] 435190 A
S 93 WFE dZ+(internal control) &2 u6E o] &35t om, PCR E4d A&

¥ Z} miRNA primer= Table 1] YEFH AT

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

6. Vector A3t

ZF miRNA7ZF A9 ¥d F25 938, pSUPER basic vector(Oligoengine Inc., Seattle,

=

WA, USA)(Fig. 1)Z o] €3l miRNA G714 9S £33 vectors: A &eodck A



HE mRNAE F24Y317] 98, 2 miRNAS A% 4 U= primer(Table 2)E A

Z+3le] non-template PCRS <331t} PCR A4 (insert oligo)¥ pSUPER basic

2!

vector® A& 4 Bgl IIAGATCT)®F Xho I(GAGCTC)o = ztzF dwsdt & T4
DNA ligaseg ©]&€3l9] miRNA @714 E & vectordl HFAIHTE AZF F vectors
competent cell(DH-5a)°l transformation A1Zl %, 3 A ampicilline] ¥3%% LB
agar plated] ZZUYE wjFste] Zehav E(vector)E wEetal 1 A7IAES gl

Ao A3E mRNA G719 S B3 AZT vectorS Ad3dte] 3o o] &3

ot
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Fig. 1. The map of pSUPER basic vector (Oligoengine Inc., Seattle, WA, USA)



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

construction

miRNAs Full sequence of miRNAs Primer sequences of miRNAs
Forward :
AGCAGATCTGTGTTGGGG
GTGTTGGGGACTCGCGCG  ACTCGCGCGCTGGGTCCAG
CTGGGTCCAGTGGTTCTT  TGGTTCTTAACAGTTCAA
AACAGTTCAACAGTTCT  CAGTTCTGTAGCGCAA
miR-203 GTAGCGCAATTGTGAAA
TGTTTAGGACCACTAGAC  Reverse :
CCGGCGGGCGCGGCGACA GACCTCGAGTCGCTGTCGC
GCGA CGCGCCCGCCGGGTCTAGT
GGTCCTAAACATTTCACA
ATTGCGCTACAGAACTG
Forward :
AGCAGATCTTGCCAGTCTC
TGCCAGTCTCTAGGTCCC  TAGGTCCCTGAGACCCTTT
TGAGACCCTTTAACCTGT  AACCTGTGAGGACATCCA
miR-125a GAGGACATCCAGGGTCAC ————————————————————-
AGGTGAGGTTCTTGGGA  Reverse :
GCCTGGCGTCTGGCC GACCTCGAGGGCCAGACGC
CAGGCTCCCAAGAACCTCA

CCTGTGACCCGTGGATGTC




7. MTT &4

miRNA®] 93 SAE A AdAansS #ast7] 93, 24well plated] 4 x 10°
cells/well?] YD-38 A|E & HESF o, 2447 vt & Q22 v e =2 2LA A
t}. Attractene Transfection reagent(Qiagen, Valencia, CA, USA) 15409 miRNA 47144
o] Al AE3 vector(0.2ng/ml, 0.6ng/ml, 2ng/ml, 6ng/ml, 20ng/ml, 60ng/ml, 200ng/ml)=
Z3tato] A2oA 1527 ¥ES A7l $ YD-38 A Zell Akl 48A1F St wjaetal o,

MEAZZE dAEHRE MTT 2402 FAHSE T MTT 42 YD-38 Ao MTT
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1. NHOK$¢} YD-384 ¥ 2] miRNA microarray 4]

NHOK<®} YD-38 Al¥o]A miRNA & AdAS microarray #4102 2213t}
NHOK$} YD-38 Al EolA & 1,76971¢] miRNAZS ®)xl - £X3 A3} FAF 73713}

MAELQJ] NHOKS®} Hlasle] F7FdAIETQ1 YD-3894 40709 miRNAZF 1 & o]
S7kskslew 31712 miRNAZF 2d o] zHAekqity. YD-38 4 2& o] 5ul o]4 7t
H miRNAE 247199 2o9, 58] o] Z4a%E miRNAE 16709 tH(Table 3% 4). 71 %
Eoldg o2 10w o] F7F3F miIRNAE miR-30a, miR-1246, miR-720 % miR-934°]%1
ow 109] o] TAZ miRNATE miR-203, miR-125a, miR-132, miR-UL70-3p %

miR-1228°] 1 tH(Fig. 2).

2. NHOKS} YD-38A XA A #F PCRel <3 miRNA &3d E4

miRNA microarray 23 =, NHOK®} YD-38 AEZE v wdRS wf 71 439 =
7 2 miRNA(miR-30a, miR-1246, miR-203, miR-125a)& miScript Reverse
Transcription kitE ©]&3te] A& PCR Aoz AgleArt. Az PCR 2y
miR-30at™= A FA7 st 2] NHOKe Ha] 7 9hA 2l YD-380 4] 1 &
o] oF 74w F7FalR o™ miR-1246 ¢F 53v F 718k tH(Fig. 3). miR-203> NHOK
of Wlal YD-38eA 1 wr&o] oF 8u] 743d 903 miR-125a% oF 38 #Astglow

(Fig. 3), A= PCRel 2% miRNA Zd¥A A= miRNA microarray 2 47k}

O

1A3he FeF & A



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

iRNAS N‘HOK YD—?S cells  Absolute fold
(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
Us2 58.76 545.02 9.274
Ub1 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
U65 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 147.04 394.06 6.080
Ub6 508.13 3089.40 6.080
miR-301a 26.51 160.73 6.061

Each absolute fold change value represents the mean of three independent

experiments with varying SEM less than + 11%.



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

iRNAS N‘HOK YD—?S cells Absolute fold
(signal) (signal) change
miR-203 3767.70 73.28 - 31414
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 - 11434
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 42.91 - 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 - 6423
HBII-85-8 236.78 39.19 - 6.041
14qll-14 65.46 12.83 - 5.099

Each absolute fold change value represents the mean of three independent

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

varying SEM less than + 11%.
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Fig. 3. miRNAs up- or down-regulated in YD-38 cells in comparison to
NHOK by real-time quantitative RT-PCR (qRT-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 normalization.
Each relative copy number value represents the mean of three

independent experiments with varying SEM less than + 14%.



3. YD-38 M EA#| v X+= miRNA<¢ &3

miRNA®] 9]3t oA E A AAaxES FAsH7] 98, miRNA G7|AFo] 4

A

¥
AN 23 vector(0.2ng/ml, 0.6ng/ml, 2ng/ml, 6ng/ml, 20ng/ml, 60ng/ml, 200ng/m))E YD-38 Al
o BAIE e Aget & AMEAAY dAERE MTT 24 o= St

YD-38 A Ee] miR-203S 04 200ng/ml7}A 9] tha3t F=2 48A]7F &

=
<
2

= MTT HAFE Al8st A2 miR-203 0.2014 6ng/ml7tA1e] FXZ oA+ vector
Wb A e giz2ay vuste s W AEZAAG A Aolg B 4 gldlew, 20ng/ml

oA dx wmstel ALY AFFe FAY & Aot FAY el ¢l

A (Fig. 4). 234 miR-203 603 200ng/mlol A= thF++3} v|uste] & o HF2l3t
YD-38 AZA AAEHE B F Ao, o] a3+ Fho EHAS gAY

9 ATHFig. 4). MiR-125a9] Z %ol A= 0.2014 20ng/ml7hA ¢ FXo)| A= vector W
Aegh o Blastds W AlEGE JAe AolE E o gllem, 60ng/miel A
v Eza vluste] AlxEAgd JAE T A0 5 Aoy BAA oo gl
(Fig. 5). ¥4 miR-125a 200ng/mlol A= W2z 3 H] ws}o]

AEAG dAaHE 2 F AdAdH(Fig. 5).
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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 A570ums 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 measured 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.
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AZede 24 2, 2o A4Ee dAe B4e 15e gyHon 93
7] Qs A fAR 27 Holw 10wlE B Ao d3sanh deju Ak

2AE &4 F 9wzl AgY FHA 5 <F 25000700 st o, o= mmpi
Z(C. elegans)® F+AA 4= <F 20,00070 ¢ A 2ol ybA] A H(Novik et al., 2002).
AA A A2 Hy e FAx ok HuE Zolrt gle Abde FAA sre A &
Fatal g 54 A9 5 7] wikel #HAES A SA4S AHE] 9
al A olele] tE dEI|HA FHEI] AlAsReH, ofm dF FAFA
(epigenetics)®l gt o] A& A FHAtH(Callinan and Feinberg, 2006; Esteller,

2006). F-A - olgk DNA 4714

1054

W3l glo] DNAS Z¢4 o] Q59 W=
T 2AEE AS Heha, FARFAY TR = A4 W ¥ (chromatin
modification), DNA #Wd 3H(DNA methylation) @ RNA 7 (RNA interference) 5 ©]
Qom o5 Al 2450 Zt7] gE JTE AT 2 DHEA ddEEe] THFA
A5 FHst= Aog 4 A 2t (Callinan and Feinberg, 2006; Esteller, 2006).
AWsl7l F&e] Az} JAAGdAANA vl Fasiths A A7)
TxE lon, Tl mRNAS HARAS TS A A&, 5F, point

W79l 99l wi wAYH DNA WUs 53} ge &

o
o
2

of

=

mutation? 22

3%t Aoz W ¢ri(Hardy and Tollefsbol, 2011; Lorincz, 2011). %3 ¢
H o]2{ 3 miRNA 9723452, miRNAZE oFe] &4, 18 3l Hdojo] oF AAIdA=
Ao Fad s @ v ofyel, oFe] Adely dFE dFste Tad e
o4 wirlz ARgE g vk AE AAReRaL Jitk(Hardy and  Tollefsbol, 2011;

Lorincz, 2011). wetA] . AFd A FRANELAA Eo] mRNAE s 1



g PAYAE AFAAST TG ABE AT 482 Astel, 33 AY AR

FZ(NHOK) ¢} gh=reloll A e gk 7+ hAl 325 YD-38¢1 4 miRNAS &S vl - &
H

NHOK$} YD-38 A|ZoA miRNA 23 FAS vlwst7] 938 microarray =412
¥, NHOK¢$} wjuste] FAAAESFQ YD-384A4 7F4 ZA F713F miRNA+
miR-30a%2} miR-1246°]1 o™, 714 A 743 miRNAE miR-2033 miR-125a°] %}

tH(Fig. 2). MiRNA microarray 235 A%

"U

CR &4 o2 Aglst A3 miR-30a%t
miR-1246> NHOKell wls} YD-38A 1 2r&o] zpzb of 74w} 53w S 7}shslal
miR-203¥} miR-125a+= 1 'Zdo] zhzf of 8uj¢} 3u) Hastsiom, A=k PCRel 9
& miRNA 2d 4 A9l miRNA microarray w4437 FAH8HS A8 = 9
CHFig. 3). ol A% FAFGNA b BEE Sl miRNA TH LGS vust
o] miR-30ax= FAF¢ANA 1 Fdo] F7Fek il miR-2032> 1 o] Attt
+© Liu 5(2009)¢] AFAaet dAsidoy, 2 AFolA EAXelE HAUW
miR-124637 miR-125a= 2 T@Ael7F gllem(Liu et al, 2009), o= w439
apol et M o] Zolo A o= At AZtErh B A9 miRNA microarray <k
4% PCR A¥=, FASAEANA F71e miRNA9F 7HA43% miRNAZF A2 Aol

Bat SolHel quL Ad & Aee A

PE
-u

2 oA miRNAel &g tAlZ 4 AAZARE A7) 918 MTT £4
A, YD-38 Al A 1 o] ZHAFYE miR-2033 miR-125a+ YD-38 A%
o] AF=E Folol Az ([Fig. 49 5). o= HEAA M miR-2032] E&Ho] 3+
228t miR-203¢] wigtAlEe] A4S JAAIYE Li 52011 A2 9%
Azl miR-125a2] T& o] HZastil miR-125a7F AGAES] &S AN v=

Nishida 5(2011)¢] A7+A3e} A A3 ML et al, 2011; Nishida et al., 2011). ©] &



3 AYEL A A T miR-2033% miR-125a7F A E A F A Ao 3t Eo]F
A EHE VAR v As AAeH, R Y AR xHoRAM oE
miRNA®| A2 Q1 7FA & AJAFskaL 9l

a2y B AgolA Aol o] &3 FAY AE 5 xRS ol AV UYL
M, o5 miRNA7} FEshs FAAAIE Gl #3 54 Fd4 24 5 Ax
2 A VAT = o Fstelor & AAlz AEd 2 AT iAol H=
miRNA= 2§82 24 w7y Tl vl 2ol grsxan hARt, o1 28713
FAeE FAATE AT 5o Wol AHL I Ve A EF v 2de] 1
A tHGomes and Gomez, 2008; Liu et al., 2009; Majid et al., 2010; Li et al., 2011;
Nishida et al., 2011). ©o]21% miRNA| o3 FHdx TAxH2 F5 vs T3 +

A4 24 gAe) HuE Adag A0E oAAX dvh 53 FAYAA Sol

oM, T=42o=2 o] mRNAS °|&3 &d&d, Fdx A8y 9 749 IdINEE
AErste] S Az AR A ANY = e AR Asdn

AzH oz Alg THALAHAE YD-389A4 miR-2033 miR-125av A4 AME +7

2

ZkshA| 32 NHOKol A Bt 2w o] AA] 7HAskel il miR-203% miR-125a+= YD-38

>

Axe GG Felo] AAMAAL e 2 Afe] ANE o5 miRNAES o3

A AE A B shte] e ANE F 9

o

Ao AzA.
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miRNAE 21-257 94719 #& noncoding RNA Extolw F& & FHdx29

AZIAY ST 3 miRNAE A E Yol A befst Fdxs 24T =M

AZRE, 44 2 34 5 R AgAgel wolsu, 55 GAFNA Folx

oA e A4 FRAES FAGAENA mRNAES] 2@ Hlal - 548}
T749t 5] mRNAE &gatr] 918, A4 Abg 72402482 NHOKSF §= Q1o A]
et FAIAET YD-3R0A] A EH Y, miRNA 5%, miRNA microarray #4,
2 PCR #4, vector A2t 2 A ZAAA oA 24dS A 383t}

NHOK$} YD-38 Al 3ol A microarray #4122 & 1,7697§¢] miRNAE H|
A8k A7, YD-380 A 40712 miRNAZ} #deo] F7ietgl e 31719 miRNAZE 24
o] ztAstgith HolFow 10vW) o] wdo] F7FeF miRNAE miR-30a, miR-1246,
miR-720 ¥ miR-934°]91 ™, 108 ©]4 743 miRNAE miR-203, miR-125a, miR-132,
miR-UL70-3p ¥ miR-1228°] At} G =F PCR A3, miR-30atw YD-38¢A] 1 w& o]
oF 749} F7Fst o™ miR-12462 ¢F 53u] S 7FekSith. miR-2032 YD-380l A 1 &
o] oF 8u A3t miR-125at oF 3 Fad3ch YD-38 Al Eoll A miR-203%}
miR-125ax Al ] A4S F3lo] A AT

B ool Az miR-2033% miR-125a% Abg FASAIE YD-38014 A4 AL

2 FAE A L AR 1 HFo] AA AP, YD-38 AEe AL Falo]

AP L & 5 dgom, ¥ AT AW o5 mRNAZ ol §F FUY AL A4
AojAlel it shel WEL AN 5 AL Ao AzHrh
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