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ABSTRACT

Analysis of microRNA expression

in KB human oral cancer cells

Mo, Shin-Yeob
Advisor: Prof. Kim, Do Kyung, Ph.D.
Department of Biodental Engineering,

Graduate School of Chosun University

MicroRNAs (miRNAs) are form of small noncoding RNAs that regulate the
expression of genes either by inhibiting mRNA translation or by inducing its
degradation. Small microRNAs play important roles in regulating a large number of
cellular processes, including development, proliferation and apoptosis. Moreover,
miRNAs function as oncogenes or tumor suppressors to modulate multiple
oncogenic cellular processes in cancer development, cell proliferation, apoptosis,
invasion and metastasis of human cancers. In this study, the expression profiles of
miRNAs were compared and analyzed for establishment of miRNAs related cancer
cell growth inhibition in normal human oral keratinocytes (NHOK) and KB human
oral cancer cells.

To determine the expression profiles of miRNAs in NHOK and KB cells, it was

examined by miRNA microarray analysis, quantitative real-time PCR analysis



(RT-PCR), MTT assay and gene array analysis.

In miRNA microarray analysis, 164 miRNAs and 149 miRNAs were found up-
and down-regulated in KB cells compared to NHOK among the 1,769 miRNAs
examined, respectively. miR-30a, miR-99a and miR-155 were up-regulated in KB
cells compared to NHOK more than 10 times, in contrast miR-205, miR-203 and
miR-200c were down-regulated more than 10 times. In gRT-PCR analysis, the
expression levels of miR-30a, miR-99a and miR-155 were increased in KB cells
compared to NHOK more than 15 times, and miR-205, miR-203 and miR-200c
were decreased more than 10 times. Importantly, the overexpression of miR-205
and miR-203 significantly inhibited the growth of KB cells. In gene array analysis,
3,154 genes and 2,709 genes were found up- and down-regulated more than 2
times in the miR-205 overexpressed-KB cells compared to control KB cells,
respectively. The overexpressed miR-203 in KB cells induced the increase of 2,707
gene expressions and decrease of 2,352 gene expressions.

These results show that the miR-205 and miR-203 decrease in KB cells
compared to NHOK, and inhibit proliferation of KB human oral cancer -cells.
Moreover, these in vitro results indicate miR-205 and miR-203 have significant
therapeutic potential as the molecular medicine for the treatment of oral cancer by

turning on silenced tumor suppressor genes by targeting with miRNA.

KEY WORDS: MicroRNA (miRNA), NHOK, KB human oral cancer cells,

Cell death, Anti—cancer therapy
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Majid et al., 2010; Li et al., 2011; Nishida et al., 2011).
oty A #EE miRNAZS oncogenic miRNAZ &1 & of 2] F%o| A 2] oncogenic

miRNA Zd 4 RS2 g a9 2713d, dF5400 o 4 871

i
olr
oX

S AAFetaL Y tHGomes and Gomez, 2008; Liu et al, 2009). miRNAS] w3 W
Bt HT EREI Yo,

o ] miRNAS] H]AHAA <l wtd2 JAA| AL FZ point mutation?} #2

o
N
N

ofN
©
1o
BN
N
1o
N,
o2,
o
o
=2
x
=)
o
of
ko
_O‘L
)
rir
>
i)
ilh)
i

ofN
o2

2
a0

QL Q) E= A4S DNA wWgst 53 22 FAFHdA o3 Aoz defA 9l
H(Chen and Lodish, 2005; Cimmino et al., 2005; Calin and Croce, 2006). miRNA+
T 2 Ve T oA FHool de A, O FAE Y w4 es A &
o 5o ol WelAx loew, I Vsl g AvF vie &Es] JPyEL v
(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). uw}&}A]



tH(Urbich et al., 2008;

ol M= ot

]

H

=

shtel

S

Microarray &

S miRNA Aojo] 2]
Meister and Schmidt, 2010).

ot

b, el A 1d

e}
Fil ATHTodd et al, 1997;

i 9lom 95% o]

©

Z}A]

§94 A, HPV whel e

o=

o f 4-50

o}

1200 -1500% ]

1

T

ok
21

f
A=

57k FA

ol

=0

7.

:rL

Bl

il

2000).

Notani,

|47 A

Fo

o
=

40-60%= <& A Ao THTodd et al, 1997; Notani, 2000). 77

il

)

e %ol o}

all
o

.gon_
)iz
X
B

R

=

—

sFito] tHKim et

S

g]

=
K3

S o}
T "

ol

]

pZS

0]
AN

ZrspA e} S AEF KB Al miRNA

Hzo] ol
AFE oMo~ Ao w o)

-

T

714

=

ur
al., 2013). =3 miRNA

w3 1

H3la, miRNA Aojo] wE

3+
o}

o] miRNAZ

il



1A

o
2
il

MiRNeasy mini kit, Miscript reverse transcription Kkit, Miscript SYBR green
PCR kit ¥ Attractene transfection reagent= Qiagen(Valencia, CA, USA)olA T+

to]l AF&31 3, pSUPER basic vectori= Oligoengine Inc.(Seattle, Washington,

Oft

USA) A F+3te] AL83FA T Gene arrayS $13F Agilent’ s low RNA input linear
amplification kit plus, Agilent’ s gene expression hybridization kit, Agilent’ s gene
expression wash buffer kit % Agilent human gene expression kit
Affymetrix(Fremont, CA, USA)e] A ?l3titt.  N-methylthiotetrazoleMMTT) =
Sigma(St.  Louis, MO, USA)IA skl ARSI, B EAAGES
analytical gradeEs T 43t AF&3F3Ath.

A A HMEF KBS AMEel A A4 stM E(normal human  oral
keratinocytes, NHOK)+ American Type Culture Collection(ATCC, Rockville, MD,
USA)¥ ScienCell Research Laboratories(Carlsbad, CA, USA)ol| A Z}7z} Ekxtol Al

ol o]&-3t it

2. A| Eufjok

At A e A £ NHOK:E  supplementary growth factor bullet kit

(Clonetics Corp., San Diego, CA, USA) % 3&AA(100u/ml penicillinm, 100¢g/ml

streptomysin)7b g8 370 C Al A(KGM) stoll A v gatis Aol o] &at3lo



o A R E KBE 5% fetal bovine serum(FBS, Invitrogen Co., Carlsbad, CA,
USA) % A A (100u/ml penicillinm, 100zg/ml streptomysin)7F $H5-¥ 377 C2] Al

A(MEM + 1% non-essential amino acids) &holl A v ksl A Aol o] &3} t}

3. MicroRNA(miRNA) =%

NHOK®} KB A ¥l 4] miRNeasy mini kit(Qiagen, Valencia, CA, USA)S o]|-&3}
of AlzARe] A Aol Wl miRNAE welskal AASAT. fofshd, 2k AlE7F S03
+ 1.5ml tubeell 70009] lysis reagents ¥l T3] #A 3} A7]aL F2ollA 5& &
oF WkgAIZ1 & 140u02] chloroforme 7Fsle] 15%3F &3ttt A=A 3% &

b WESAIZL F, 4TOA 151 12000 x g= A4 stdth AF S mini

column®. & o] FAlA 8000 x g% 15x3F 4AEZ s & RWT buffere} RPE buffer

F

2 27 AYska 8000 x g2 YA ste] miRNA AlEE AlAsA. A87F 9
U+ mini columng RNAE FF tube® o] 5AIZ1 ¥ 8000 x golAl 13 A&

3o miRNAZS 333 tt. F+%3 miRNAZ Biophotometer(Eppendorf, Hamburg,

4. miRNA microarray ¥ 723824

NHOK<®} KB AMAEA miRNA ZHSFFS microarray w2z SRA5HA T}
NHOK®} KB A¥ol4 miRNAE F%3F9] Affymetrix GeneChip Scanner 3000
7G(Affymetrix, Fremont, CA, USA)E ©o]&3}lo] 2z} M 3E¥ miRNA microarray 7%

& 2fsAom, AFFEE 20-100 Afol, wol= ZE: 5 oladl 2dg R



HAA eSS 7Pt Affymetrix GCOS software(Affymetrix, Fremont, CA,
USA)E ©]83}9] microarray 235 4319 2™, 2+ Al ¥ microarray 43 plot

o=® yetdo] HA volHe A E x5 A5k

miRNA microarray 23 %, NHOK®} KB Al¥¢} vlusg e uf 2 &deo 7}
Z miRNAE (miR-30a, miR-99a, miR-155, miR-205, miR-203, miR-200c)S 4=
PCR #A o= &3tk miScript Reverse Transcription kit(Qiagen, Valencia,
CA, USA)E o] &3t AlxAFe] A Alo] we} miRNA 1pg, RTase mix 0540 2 RT

buffer 2uE &

ot
rdk

S, AA F97F 107t H =% DEPCE AHEst B2 A3t

4

1=

-

w, 37CelA 60 HEEA71aL 95 C ol A 53 WESAIA cDNAS A stk g4

Sh

3 ¢cDNAZ miScript SYBR Green PCR kit(Qiagen, Valencia, CA, USA)E o] &3}
cDNA 3ng, SYBR Green master mix 10g0, universal primer 1p0 2 ZF miRNA
primer 15 &% F, A F97F 20w7t H%=% DEPCE A3 &= #4383
t}. Exicycler™ 96(Bioneer co., Daejeon, Korea)2 ©]-&3}o] 95T A 15%3F HFS-A]
21 %, ATAA 16%, 55Tl A 30%, 70CAA 30xE 453] HbEste] HEGA| AT A
%2 PCR ZA¥E qcalculator 1.0 program(Institut of Pharmacology & Toxicology,
University of Bonn, Bonn, Germany)< ©]-83}4] Ct kol W2 miRNAYS AFH o
= ALkete] EAedn. AFS 9% W diE<(internal control) & 2= ubE °ol&

3t o, PCR £49] A8% ZF miRNA primer= Table 19| YEFSITE



Table 1. miRNA primer sequences for quantitative real-time PCR analysis

miRNAs Primer sequences

miR-30a TGTAAACATCCTCGACTGGAA

miR-99a AACCCGTAGATCCGATCTTGTG

miR-155 TAATGCTAATCGTGATAGGGG

miR-205 TCCTTCATTCCACCGGAGTCT

miR-203 GTGAAATGTTTAGGACCACTA
miRr-200c AATACTGCCGGGTAATGATGG

ub CGCAAGGATGACACGCAAATT

6. Vector Azt

Z} miRNA7F A9d F2& 98, pSUPER basic vector(Oligoengine Inc., Seattle,
WA, USA)(Fig. 1)& ©]&3lo] miRNA 971 LS E35F= vectors A 23k} A
HE mRNAZE F24357] 99al, 2 miRNAZS A% 4 2= primer(Table 2)E A

Z+slo] non-template PCRS =33} th. PCR A 4F=(insert oligo)® pSUPER basic



vector® A& A Bgl MAGATCT)®t Xho IGAGCTC)o.® Ztzt Ad3dt & T4
DNA ligaseE ©]-&3lo] miRNA 7|4 ES vectordl JFAAT. AZ3 H vectors
competent cell( DH-5)°l transformation A% %, @A A ampicilline] ¥3¥ LB
agar plated] FZUE wjgste] Fv =(vector)E w3t 1 A7IAEES FA3
Fom, AHss mRNA F7IMES BF3 Q2T vectorE sl Ao o] 8314

o,

Dralll
BsaAl Ecl1361]
Mael Sacl
BstXI
Alel
Btgl
Sacll
Mot
Eagl
= Xbal
= Styl Spel
BamHI
Smal
Bpml Bbel Kasl MNarl| Xmal
_ Sfol BstAPI Pstl
AhdI Bglll EcoRI
HindII1 BstBI
Clal Aatll
Accl fral
Hincll
Sall
¥hol
Eco0O109]
AlWNI AcchH bl
Kpnl
Sapl
AfIIIT
Pcil

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 :
AGCAGATCTAAAGATCCT
AAAGATCCTCAGACAAT CAGACAATCCATGTGCTT
CCATGTGCTTCTCTTGTC CTCTTGTCCTTCATTCCAC
CTTCATTCCACCGGAGTC CGGAGTCTGTC
miR-205 TGTCTCATACCCAACCAG Reverse :
ATTTCAGTGGAGTGAAG GACCTCGAGTGTCAGCTCC
TTCAGGAGGCATGGAGCT  ATGCCTCCTGAACTTCACT
GACA CCACTGAAATCTGGTTGG
GTATGAGACAGACTCCGG
TGG
Forward :
AGCAGATCTGTGTTGGGG
GTGTTGGGGACTCGCGCG
ACTCGCGCGCTGGGTCCAG
CTGGGTCCAGTGGTTCTT
TGGTTCTTAACAGTTCAA
AACAGTTCAACAGTTCT
CAGTTCTGTAGCGCAA
miR-203 GTAGCGCAATTGTGAAA ——
Reverse :
TGTTTAGGACCACTAGAC
GACCTCGAGTCGCTGTCGC
CCGGCGGGCGCGGCGACA
CGCGCCCGCCGGGTCTAGT
GCGA
GGTCCTAAACATTTCACA

ATTGCGCTACAGAACTG




7. MTT &4

miRNA®] 93t FAdAY A A gxE FEelr] $18l, 24well plateol] 4 x
10* cells/well®] KB AIZE gZEslgon, 24A7F vjdst & A28 sz ws
3 th.  Attractene Transfection reagent(Qiagen, Valencia, CA, USA) 15u09}
miRNA 9714 Fo] Add AxF vector(2ng/ml, 20ng/ml, 200ng/m)E E3tste] 4
2ol A 15EZE W AlZL 5 KB Aol A elste] 24, 48 B 72A13F &<k vl ksl e
W, MEAZE AdAEHE MTT 402 FSAsAT. MTT+= KB A2 MTT &
(MTT HE5% 05ug/nl)s 37ToA 4AX3E A=g & MTT &H4S5 A7t 0.04N

HClo] 3% isopropanol® oldlo] 570nmollAl F3 =5 S48t Aldstslt.

KB Al#ol4 miR-205¢F miR-203 Aol 93 #FHA5 LAPES A
array w202 Qs Q.okstH, ME Y 24well plateel 4 x 104 cells/well<]
KB AxE FHFstdow, 24A2F ikt = A= dvigduiAz wghsiivt
Attractene Transfection reagent(Qiagen, Valencia, CA, USA) 15102} miRNA & 7] 4]
dol AdH AT vector(200ng/mh)E E3ste] Aol A 1587 g A7 o KB

Alszol|l A elste] 72412 Eot vl & mRNAE FE3th Agilent’ s low RNA
input linear amplification kit PLUS(Affymetrix, Fremont, CA, USA)®} Agilent’ s
gene expression hybridization kit(Affymetrix, Fremont, CA, USA)E o] &3}o] A%

Al AAG wE 4 ARg FEAn BAG T SRS AT §HNe @ A=
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5 o] 5t HYA AdS ASTE Feature Extraction
software(Affymetrix, Fremont, CA, USA)®} GeneSpring software(Affymetrix,
Fremont, CA, USA)E ©]-&3ato] Fd4 array ¥7= At o, 24 A8l 23%=

plote Uehlle] A dolge] As4E EEE el

9. APztge] EA

-

A AR

5

2E A¥EAHLE mean = SEMo=Z YeUdla, 7 AdT 7He] fFod AAHLS
ANOVA $9 Student’s t-testE 3t1o™, p value7} 0.05 7] RH(p<0.05)e] 74 -F-oll A

FAA ool
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1. NHOK$¢} KB AlZ 2 miRNA microarray =4

NHOK®} KB AMx2olA miRNA 2dSFdS microarray 402 22135130
NHOK$} KB A EoA % 1,76971 2] miRNAS HlaL2A3 Az A 73284 %
9l NHOK¢®} wlmste] 74t AlZF KBolA 1647019 miRNAZF 1 @& o] F7}st
Fom 149789 miRNA7ZF @do] Fraskgivh. KBellA @do] 3u] o4 F7hs
miRNAE 1971001, 38 o] 7F4d miRNAE 1171t Table 33 4). 1 % 5o
oz 108 °]4 5718 miRNAE miR-30a, miR-99a 2 miR-155%..9, 108 4 7

23 miRNAE miR-205, miR-203 % miR-200c % tH(Fig. 2).

2. NHOK$} KB AlZ A A= PCRY| &3 miRNA &3 2A

miRNA microarray 23 %, NHOK®} KB A¥E vueARS w =2 2] 27}
Z miRNA(miR-30a, miR-99a, miR-155, miR-205, miR-203, miR-200c)& miScript
Reverse Transcription kitE ©]-&3te] A= PCR #4222 Agdsdtt. A= PCR
A3} miR-30a= A FAZ8AIE NHOKl el 74t AlEFQl KBolA 1 2

@ol oF 199 F7}ek%l:, miR-99at o 169 Z7Fekglom miR-155% oF 158 %7}

SFA tH(Fig. 3). miR-205%= NHOKe| H]3] KBolA 1 W&ol oF 56u] #Ashsdal
miR-2037 miR-200c= Z+Zz+ oF 1891} 10¥) A3t o™ (Fig. 3), A% PCRel ¢ 3%k
miRNA 23 4 A3 miRNA microarray #2412 3¢ X 8He eled 4= it}



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

mMiRNAS N.HOK KB cells Absolute fold
(signal) (signal) change

miR-30a 5.16 66.56 12.90
miR-99a 4.95 62.77 12.68
miR-155 4.99 50.80 10.18
miR-25 5.56 39.64 7.13
miR-93 6.61 46.60 7.05
miR-191 7.10 45.80 6.45
miR-224 467 26.85 5.75
miR-132 4.47 24.63 5.51
miR-106b 6.21 34.09 5.49
miR-886-5p 5.23 24.27 464
miR-425 6.02 22.58 3.75
miR-18a 6.08 21.64 3.56
miR-324-5p 457 16.09 3.52
miR-886-3p 492 16.88 343
miR-452 453 15.54 343
miR-27b 741 24.53 3.31
miR-151-5p 6.34 20.80 3.28
miR-28-5p 4.34 14.19 3.27
miR-301a 4.21 13.01 3.09

Each absolute fold change value represents the mean of three independent
experiments with varying SEM less than = 17%.



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

miRNAs N.HOK KB cells Absolute fold
(signal) (signal) change
miR-205 600.46 397 -151.25
miR-203 257.76 5.08 -50.74
miR-200c 177.43 4.84 -36.66
miR-UL70-3p 4217 450 -9.37
miR-1228 51.74 5.80 -8.92
miR-638 62.60 7.33 -8.54
miR-663 44.24 593 -7.46
miR-149 40.15 7.02 -5.72
miR-923 39.90 8.21 -4.86
miR-1308 24.24 7.48 -3.24
miR-31 28.02 9.31 -3.01

Each absolute fold change value represents the mean of three independent

experiments with varying SEM less than * 149.
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miR-99a
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Fig. 2. miRNAs up- or down-regulated in KB 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 £ 17%.
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Fig. 3. miRNAs up- or down-regulated in KB 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 *+ 16%.



3. KB A=A e 1]x]= miRNA® &7}

miRNA®l 9|3 FAdAE 4 AATRE A7 9fs, miRNA A71AEol

A

2

Z3 vector(2ng/ml, 20ng/ml, 200ng/ml)S KB A ¥ ol 24, 48 2 72A17F &

d AT 5, AXZAHE JARAE MTT 2402 4353

-

KB A3 miR-2055 04 200ng/ml7}A| o] thekst s of theksk A7 5ok &
oJ3sk & MTT #HAFE Al31e A3 miR-205 2] 2441 7F3 48A] kol A= vector R+
gl gz vHustdS d AXEAY GA HolE E 4 gl a1yy

miR-205 A 2] 72A17 el M=tk at vlarske] A2 dk miR-2059] FXkel 9

Z] o

Fi

AEAAG qAAEFS g2 5 Ao, 53] 200ng/mlol A= 2T} vlasle] =
2 4 dArHFig. 4). miR-2039] 72 $-oA =

200ng/ml A 2] 7271 Zboll A Wizt a} vkl & w) S5 KB A2 A gdE

!

& 7 AN (Fig. 5).

4. -2 array £4

KB AlEolA miR-2069F miR-203 Aol oJd FdaAse TdFEE 44
array ¥4 0% 818tk miR-206% A2 § KB AZolA ok 350007 ol4re] #
Ag vaLEAlg Ay AEshA ¢ oz Hlalske] 200ng/mle] miR-2055 72
A7 A28 KBol A 3154712 §1xF walo] 2u] o4 Z7tatdon, 2709719 44
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Fig. 4. The effect of miR-205 on the cell viability in KB cells. The KB cells
were treated with various concentrations of miR-205 or without
miR-205 for 24, 48 and 72 hours. The cell viabilities were
determined by the MTT assays. The percentage of cell viability was
calculated as a ratio of A570s of miR-205 treated cells and
untreated control cells. Each data point represents the mean = SEM
of four experiments. */X0.05 vs. control (the control cells measured

in the absence of miR-205).
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Table 5. Genes up-regulated in KB cells treated with miR-205

in comparison to non-treated KB cells

Gene Absolute
symbols Gene names . folq

induction
Clorf210 chromosome 1 open reading frame 210 489.07
BEX2 brain expressed X-linked 2 109.45
LCN2 lipocalin 2 66.00
BEST1 bestrophin 1 48.01
DDIT3 DNA-damage-inducible transcript 3 42.21
DMGDH dimethylglycine dehydrogenase 41.21
HSPA6 heat shock 70kDa protein 6 (HSP70B’) 35.32
stereocilin STRC 34.92
KLHDC7B kelch domain containing 7B 34.55
SPOCK] sparc/osteorgf)ttiél(;gix(:; ezilsstlfcajrall;*iike domains 3144
DHRS2 dehydrogenase/reductase (SDR family) member 2 29.17
NPHS1 nephrosis 1, congenital, Finnish type (nephrin) 27.65
.24 interleukin 24 27.18
WDRT78 WD repeat domain 78 25.39
I8 interleukin 8 2512
APLF aprataxin and PNKP like factor 24.79
KLHDC7B kelch domain containing 7B 24.57
HMOX1 heme oxygenase (decycling) 1 23.32
IF1441. interferon—-induced protein 44-like 23.01
CSTA cystatin A (stefin A) 22.82

Each absolute fold induction value represents the mean of three independent
experiments with varying SEM less than = 219%.



Table 6. Genes down-regulated in KB cells treated with miR-205
in comparison to non-treated KB cells

Absolute
Gene
symbols Gene names fold
ym induction
SLCOICT solute carrier organic anion transporter family, 91 83
member 1C1
HSPB3 heat shock 27 kDa protein 3 19.90
BRI3BP BRI3 binding protein 13.03
solute carrier family 12
SLCI2A3 (sodium/chloride transporters), member 3 1115
HIST1HI1B histone cluster 1, Hlb 10.48
SEMAGA sema domain, transmembrane domain 10.47
SERPINBA serpin peptidase inhibitor, clade B (ovalbumin), 974
member 4
RRM?2 ribonucleotide reductase M2 9.45
SERPINE3 serpin peptidase inhibitor, clade B (ovalbumin), 9.43
member 3
ATXN7 ataxin 7 9.20
HISTIHIA histone cluster 1, Hla 9.09
C3orfb8 chromosome 3 open reading frame 58 8.90
PP LIM domain contalnlng pr.eferred translocation 3.83
partner in lipoma
CY9orf80 chromosome 9 open reading frame 80 8.69
KBTBDI0 kelch repeat and BTB (POZ) domain 859
ZNF431 zinc finger protein 431 8.34
MECOM MDS1 and EVI1 complex locus 8.11
UHRF1 ubiquitin-like with PHD and ring finger domains 1 7.98
ACTR3C ARP3 actin-related protein 3 homolog C 777
SRRM1 serine/arginine repetitive matrix 1 7.70

Each absolute fold induction value represents the mean of three independent

experiments with varying SEM less than = 18%.



Table 7. Genes up-regulated in KB cells treated with miR-203

in comparison to non-treated KB cells

Gene Absolute
symbols Gene names . folq

induction
BEX2 brain expressed X-linked 2 90.46
DDIT3 DNA-damage-inducible transcript 3 4476
KLHDC7B kelch domain containing 7B 41.77
LCN2 lipocalin 2 39.24
CPAMDS C3 and PZP-like, i(l)lilkézi—ri;rgnagroglobulin domain 3331
LOC100289109 hypothetical protein LOC100289109 29.54
DMGDH dimethylglycine dehydrogenase 27.85
KLHDC7B kelch domain containing 7B 26.67
STRC stereocilin 26.66
DHRS?2 dehydrogenase/reductase (SDR family) member 2 25.93
BEST1 bestrophin 1 25.24
IFT27 interferon, alpha-inducible protein 27 24.08
UNC5B unc-5 homolog B 23.90
NPHS1 nephrosis 1, congenital, Finnish type (nephrin) 22.58
IF16 interferon, alpha-inducible protein 6 21.41

Each absolute fold induction value represents the mean of three independent
experiments with varying SEM less than * 249.



Table 8. Genes down-regulated in KB cells treated with miR-203

in comparison to non-treated KB cells

Gene Absolute
symbols Gene names . folq

induction
HSPB3 heat shock 27 kDa protein 3 13.06
FOS FBJ murine osteosarcoma viral oncogene homolog 11.94
SEMAGA sema domain, transmembrane domain 11.03
LOC100130171 similar to hematological and 10.99

neurological expressed 1

BRI3BP BRI3 binding protein 9.31
ATOHS atonal homolog 8 9.11
ITSNI1 intersectin 1 (SH3 domain protein) 8.79
PCGF3 polycomb group ring finger 3 718
ND6 NADH dehydrogenase, subunit 6 (complex I) 7.14
SLCI2AT(humehloride traneporters), mermber 3 700
GRIK2 glutamate receptor, ionotropic, kainate 2 6.85
RPS26 ribosomal protein S26 6.81
KOS vaied chamel sobfamiy N, memper 3 657
ACTR3C ARP3 actin-related protein 3 homolog C 6.42
EDNZ2 endothelin 2 6.31
RABI1B RABIB, member RAS oncogene family 6.29
BCCIP BRCA?2 and CDKNIA interacting protein 6.25
MALL mal, T-cell differentiation protein-like 6.05
LOC100130288 hypothetical LOC100130288 592
KBTBDI10 kelch repeat and BTB (POZ) domain containing 10 5.88

Each absolute fold induction value represents the mean of three independent

experiments with varying SEM less than £ 269%.



Ao Aoz FEAs= miRNAE RNA  H4 ZZ(RNA  interference
pathway)E &3t 1 7l5S Sy, Aoz ¥ small interfering
RNA(siRNA) =g 22 RNA H4 A=2& Sdva <A Aok(Callinan and
Feinberg, 2006; Esteller, 2006). ©] siRNA¥ ZA-Fd 2ol AR AS zk= 2000 71¢] o]
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mRNA<S] A% dad wkdgabs 24dsvty &4 Jh(Majid et al, 2010; Li et
al.,, 2011; Nishida et al., 2011).

miR-15/-162 ¥ Ao BiuE Hx miRNA¢ISewH, o]52 B-cell
chronic lymphocytic leukemiadl A = @do] JA o] & AAJAEA 7]5E F3
sttt 1%t (Chen and Lodish, 2005, Cimmino et al., 2005; Calin and Croce,
2006). T3 miR-148°] DNA hypermethylatione A go 2 A 4AMxE G2 dol &
oA gt B vH(Urbich et al, 2008; Meister and Schmidt, 2010). ©] <]
miR-126, miR-17, miR-21, miR-155, miR-221/-222, miR-34a, miR-223 ¥ miR-107
s U9 miRNAEo] ¢ho A 3 Hold Fagh 433 dvpa wad b 9l
(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). 3}
#HE o]#g miRNA AT ZH}ES, miRNAZE o] 4, da 2 Holo v F+&
g A4S @ Rt ofye, ¢he] Aoy dFE AFee T3 AETH wAR

AbgE 4= 9t AS AlAFSER tH(Hardy and Tollefsbol, 2011; Lorincz, 2011). u}
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miRNAE g 3atarzt sh3l

NHOK®} KB 7 ¢tAl 2ol Al miRNA 2@ S vlalst7] 918k microarray 4]
A3, NHOK$F Hluste] F7HMEF KBolA 7B AAl F7Fg miRNAE
miR-30a, miR-99a % miR-155°I°e™, 7} ZA A3 miRNATE miR-205,
miR-203 % miR-200c®] A tH(Fig. 2). miRNA microarray 235 A% PCR #4 o2
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N

Fzb o 199, 169 2 158 Z7b8t9l 3, miR-205, miR-203 % miR-200cE L @& o]
747k oF 56ull, 189 2 10w FAasklem, gk PCRol 9 miRNA H&E 2] Aybe}

miRNA microarray w241 237} §A18S &3t = AAHFig. 3). ol AN +74

Pae= Tetetd g oA 2 E¥o] F7HsiaL, miR-2059 miR-2032 2 &
@Ao] F2sTHE Liu 520009 A7Azet AAFP o, B Aqels e tels
29 d miR-1559 miR-200ct L @@ =lol 7k 1o (Liu et al, 2009), o]t A%
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S A=A R AAAHH(Fig. 49 5). o= TAYAEANA miR-2052] EF o]
2eskal miR-2067F FAHAIES] e A IYE Kim 5(2013)9] A2 3o},
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At Li 52019 A7Astet AX3HAthLi et al, 2011; Kim et al, 2013). o] ]
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KB 774% Mol miR-2059F miR-203 A 2]l <3t FHAAEe ddPTS v
wsh7] 9% FAAF array A A, miR-2005 A g KBollAl Solx o=z 208 o]
& S7F FAA= 2070 ollem, Sul o] AT A= 2070 vk (Table 59} 6).
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w, 5 o] THAE A= 2070 tk(Table 77 8). miR-205€ A 23 KBolA &
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2 HuE v 9o 743k f-H A F ribonucleotide reductase M2(RRM2)9} serpin
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1998; Su et al, 2003; Vidalinoa et al., 2009; Chien et al.,, 2012; Hadife et al., 2013).
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