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S A AR HYe S AR V)5S AR J8 Fue
Aol Aget YA HPOw o7 Belss FAAEY 2ol
231tk MicroRNAL %7 #2749 53 oo dgstel f34

P 2dsks RNAR A A 342 o2 Al7]o]4 microRNA2]

ol 9F 271 AE 2EI Y FAC BT mA g

AgsteE 71AEe] FAAES 438 ZkA (COL4A3)°] MIR135b9]

%72 fAAYel wERon MIR1I35bE oAA7IE 48 Feha
o] Frheto] AAFGAELE FA sHo] stk A5 ARt
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assayE £3] FOXOlo] MIR135be] ¥# AAUS sl
7+ A d M| Lol MIR135bE transfection A% § western blotS &3l

FOXO1 & Z44E 2elssith



wE vH A ARl syl =d 0 osdER A
polydeoxyribonucleotide (PDRN)E Z} A& M| 3E o 48A17F A2 st &
guantitative reverse transcription polymerase chain reaction (qRT—
PCR)& &3 MIR135b #4¢ FOXOl mRNAS Wy F7bs

2159k,

ol

ol#]3t A+ Ay thekst microRNAS FAXE2] wa W E o

f
[181_'4
o

o3 ulAlsHAl A E = AH A FF A PDRNo] MIR135b
AAsta 1 Al FOXO1 wdS F7MAA Az el I8 A A4
B4 e =AML F ASS HoFH MIR135b — FOXOlo] k= A2

A A f 2R A2 ASHE AN 2o

F0]: AA X F, microRNA, MIR135b, FOXO1,

Polydeoxyribonucleotide (PDRN)

8k 2009-31076
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MIR135b: microRNA135b

FOXO: forkhead transcription factors of O class
PDRN: polydeoxyribonucleotide

gRT-PCR: quantitative reverse transcription polymerase chain reaction
MRNA: messenger RNA

IL-1a: interleukin-la

IL-1pB: interleukin-1B

IL-6: interleukin-6

TNF-a: tumor necrosis factor-a

FGF-2: fibroblast growth factor-2

bFGF: basic fibroblast growth factor

IGF-1: insulin-like growth factor-1

KGF: keratinocyte growth factor

TGF-B: transforming growth factor-p

VEGF-A: vascular endothelial growth factor-A
HIF-1a: hypoxia-inducible factor-1a

PDGF: platelet-derived growth factor

HB-EGF: heparin-binding EGF-like growth factor
IFN-y: interferon-y

NGF: nerve growth factor

3’UTR: 3’- untranslated region

WT: wild type



MT: mutant type

SHIP2: SH2-containing phosphoinositide 5-phosphatase 2
TLR: toll-like receptor

MMP: matrix metalloproteinase

PPARs: peroxisome proliferator-activated receptors
cDNA: complementary DNA

siRNA: small interfering RNA

GAPDH: glyceraldehyde 3-phosphate dehydrogenase
RIPA: radioimmunoprecipitation assay

PVDF: polyvinylidene fluoride

VCAM-1: vascular cell adhesion molecule-1

MCP-1: macrophage chemoattractant protein-1
SOCS: suppressor of cytokine signaling

SIP1: Smad-interacting protein 1

GTP: guanosine triphosphate

HGF: hepatocyte growth factor

STAT: signal transducer and activator of transcription
CIS: cytokine —inducible SH-2 containing protein
SPRR: small proline-rich

EDC: epidermal differentiation complex

shRNA: short hairpin RNA or small hairpin RNA
ROS: reactive oxygen species

PA: plasminogen activator

tPA: tissue-type plasminogen activator

uPA: urokinase-type plasminogen activator



PALI: plasminogen activator inhibitor

UPA-R: urokinase-type plasminogen activator receptor
SERPIN: serine protease inhibitor

HEK293 cell: human embryonic kidney cell 293
P13-Kinase: phosphatidylinositol 3-kinase

TCF: T-cell factor

DSG3: desmoglein 3

IFN-a: interferon-a

IRAKZ1: IL-1 receptor associated kinase 1

TIMP3: tissue inhibitor of matrix metalloproteinase 3

PP6: protein phosphatase 6
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AFOlE 7L (cytokine), A% 1A (growth factor)
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factor) & EHIgte] WY &S dovu AR olFd &
DY 7 Frleke AlolE7RIF A 1AbEo] vt HAel FaF
&S A ¥t (Martin., 1997). IL—1a, IL—-18, IL-6, TNF— o+
AT WS 47| a, FGF-2, IGF-1, TGF- g+ Zeh <
A 34711 FGF-2, VEGF—A, HIF-1e¢ ¥+ €334 (angiogenesis) <
=2 A1 71t} (Werner and Grose., 2003).

q5719 27 BAY @43, 249 23, Ad e Ate

HAA e AE ZZAE5S B33 (Tziotzios et al., 2012), TGF- 24,

TGF—a, bFGF, PDGF, VEGF & A% Qx5 gAdsle] Ax Z2]

—\T‘—J‘

AEe] 71d S SAAA ] A AF AAHelA DAl
o8kS st} (DiPietro and Polverini., 1993). ©]¢} o] dAF7|+=
A8 olFel #ofst= AY A AlOJEARIE FEste] the
GAL] A IE Ao AGAQ S siA ¥k (Leibovich and
Ross., 1975).

ZA7)= A3 (re—epithelialization), d3dAA,  Sof %A
(granulation tissue) @A = QoF & Uty A4y st 3} A
HAF] A5 AAFAA L} Bdolup wAlelA  7]dst Ay

ZIA e 95 o] Fojxar o] gt ¥ EGF, KGF, IGF—1, NGF %}

N

Lo A4 AREelY AfelEdlele] Wish: AF AW g o

2 SR,

| &3
I

'Iu



gAdstE = AoZ deA ot (Werner and Grose., 2003). d#34
WA VEGF, PDGF, bFGF$} serine protease thrombin® #2 A%
Adxk=ol dd fy AxEe FEAC FARste] AME oW AsdYE
ANAEE A7 Azdn. &3t iy Axes 3 &8
A0S Enjsto] A HYr olEsty =43ttt (Sorg et al., 2007).

ZA7) e A AL B Kolzdol FAEWA FAle] x4

osto] Frgzct (Barker., 2011). IFN—y, TGF-p8% #&
ALl EFIQl 24 Fhof] AFEAIEE 23 &84S 573517 &) =k,

fibronectin®} #& A2E 4dA %7 7|24L A

o
~
=
[eb)
[N
[N
D
=)
[eb)
j=)
[@N

Peacock., 1971). =402 AHMXE o]sy ZZA3lo] Hast A

7149l AFEAQA HAFRAXS v IAHAFRAERSY 238

(Gurtner and Evans., 2000), SAFEAXEZF AAHE FFHA7]H

gaPFAd o] R Eo] A2 AAasHA ¥ (Robson et al., 2001).



1.2 A A+ FAolA microRNAY

MicroRNA (miRNA) &= 22 A4 RNA X2 BHo] H+=
mRNA®S] 3" UTRel ZAe3ste] mRNAE EsiAZIAY Y
(translation) & 9A|ste] 212 W3S x4t (Bartel,, 2004)
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%783+ Zo|t} (Tonnesen et al.,

DA ARelETERIY
2000).
29| microRNAE deletionA] 7]™ thefFst 2= ot
EdEs #2 & 5 Utk (Suarez et al, 2008).

microRNA=Z MIR126, MIR130a,

B3 H9n ARYYS

MIR210,

L —
L.

, MIR378 %o9] AAA T = o=z

MIR9Z2a, MIR17, MIR15b, MIR16, MIR20a, MIRZ20b, MIR320,

MIR221, MIR222 -5°] °o] & MIR15b, MIR16, MIR22a+=

VEGFE o= HAgdth 95715 FH3=  microRNAZ =

TLR2¢] #&3F= MIR105, PDGF & A z83= MIR140, TNF—

a ol 243k MIR146a$t MIR125b7F 2# A itk

o\

A7l A AE

ARl

23 By Ho] SHIP2e| #H&3h=

MIR205 (Yu et al.,2008), A} 21z} E2F39] #4335l MIR210 ©]

B ¥t} (Biswas et al., 2010).
grds Ao #oldtE= microRNAZE 133 28 Zzhag
e S A3t MIR29a, AlE 9 714 ©¥ Smad® B —catenin®}

-4 -



2o gl S oA Et= MIR29b, MIR29¢c o] <#l# 2t} (van Rooij

et al., 2008).

1.3 Z2JYAE 523 MIR135b
A AR AN mdelut A 199 Ay E/IAESL A

TR 7Rl A ALY 1A S (MMP) 9 Ao

L

ola] 7| Ao ZFE o]Fate] AFH sl Yodtt (Xu et al., 2013).
23] F7]ME BF AN A T2 IF ZIAEE 49 Fepalel
F2EE Jo] wel RA (rapidly—adhering) A%, SA (slowly—
adhering) A3, NA (non—adhering) A|X= FE3% 3 °o]F RA

Axs 29 F71ME FAAE FHEE p63=, SA Al NA AlE=

[

7128 e dAdE c-Mycs 2E

3] A4 e dopur] g8 A EFY AELES olgate] AF WY

|= SIS AR S

2aS whso] Adds A=t RA AlZ2E o]gsto] Azt d¥

£ % EF AEE olgsle] WE Wi we

&
N o
lo
ke
&
~
kv

geol Qlar 3y 7]AFel integrin a@g, integrin B, 2
TS glstal RA AE7E E9] E71AES Bagk vk )l (Kim
et al, 2004). Joyce T TA3td %¥:= MIR136bE dsta
MIR135b7} %3] Zpste] Aaso] 355 AlAFeY (Joyce et al,

20011). MIR135b%} 3o T2 W #3lele] A st H

o
=

Lo A= SA A XA MIR135b7F =7 2waEcs Az wjoks

)

N
w

HA A o] MIR135b mimice transfectionA 7| YEY+= 33X

ot
oX

59 g4 W3S ®Ba MIR135b7F ZAIANAE 7] £3}

o

ok

Aoz K3t MIR135b7F ZHA A E] F25 9

rd



A= G Felstr] Ast Ao ib—MIR135b I oA
p63, PCNA, type IV collagen, integrin ag, integrin 8, &3 Z7}=
018} 11 COL4A3 +AA7F MIR135b9] %4 F1A9S ggu. =
MIR135bE AAA ol ®ZQl 48 Fel TS S/

239 71A AEES F s THANE F dve dHE AUt

(Choi et al., 2014).

gl 247 dyA Sty o] ¥ F2 AE<Q phlorizin®] ZHA A A Z 2
Al A= TS &7 9%k AF A phlorizing A et 93
292 p63, PCNA, type IV collagen, integrin ag, integrin /8

S7hEol ol em  HEE phlorizing  72A1%F FeF AP A E

Aelste] weket 5 Al

A== BT (Choi et al., 2016).

1.4 A AAf g4 AAF 22 (FOX01) 9] o

A AR Al AAE QabEe]l Foe s sh=dl C-Jun,
PPARs, FOXO1¢] tjx# o]t} C—Jund HB-EGF2 & e #oiste]
AAGJEAAEE AA FSlol SHA7IL A= 71998 (Li et

al.,, 2003). PPARsE ZAAJHMES olF, T4, &35 FHIAA

L -

% 0

(Michalik et al., 2005). PPAR @ deletion wounded miceS ©]-& 3}



ArolMs A A 2710 AAGGMRES ol s FAo] Hasho

A X687 9593, PPARS deletion AFolA= ZHA A A9
B23k olF TAa7F AAH AFE AAA AT (Michalik et al., 2005).

FOXO+ FOXO1, FOX03, FOX04, FOX06 Yl F#/7

-

wnem,
FOXO1¥ FOX03& AL g9 ZA oA TdHTt (Van Der Vos
and Coffer., 2011). FOXO& 34 #AA dAF 4= SAdstA71 A0
AAAA F2, MEAE, hAF, AFRbE, w3 Y wYe AE
W3S ZAEI (Yu et al, 2014). ©] % FOXO12 glutathione
peroxidase 2 (GPX-2)9 2 33atst #FHdx=3 DNA repair
enzymes ZAdt0] ZHAFPAMELE Abstd] AEHAZHE RGO ZH
AL oleH FAS FXAA A Afel  wolsith

(Ponugoti et al., 2013).

gelsioint. =3 TGF-pg19 2do] dixdel Hlsl 71% A=

Hasta ol TGF-B81S AHgske 3&5E3Att (Ponugoti et al.,

AR A A 2719 F7le HEd AlERPHo] dojuiAl wHH
3B Ao oS m A A HE=dH FOXO1 deletion TGF-8
IS AAAA MEAES 1.68 7t Ad3A30E AT

FOXO1 deletione Bim¥ 7ol AEAES A7+ F-H1AAE

. SEECE



FgA3A) 7|27 FOXO10] A ZAA =3t A EAHES o4

ol
rlr

7152 st o2 HaEtt (Ponugoti et al., 2013).

1.5 AA AH5 FIAAI|= AAE

PDRN& 50-1,500 kDa (80~2,200bp) 2] &% Bzt Bx 2 7ty
= DNA E3HA2 80~200 kDaell 7F4 @& DNA EAEA7 2o
okg] @5 YERATE Fojot doje] HAox B HA 4l Hit

HgE AA FEHW adenosine Ay FEAIE T A AFE

x2

ZAA 7= 2oz 4efA vk (Thellung et al., 1999). PDRNS ¥x}
e AgoA AF-EAHE (Sini et al.,, 1999) & FEAME (Guizzardi et
al., 2003)9 &S FX3&AL in vivo AFA dAFP S F7HAA
dFE IEAFOEA A AFE FAIANNHE AT AdH
(Galeano et al., 2008).

Ao r Tx I H Aol MER dHdde T adE
UERH AL (Bitto et al., 2008), R B & Ak ARl adrt 9o
(Squadrito et al., 2014) Heli= o343 E=x &xtelr axr}

gattsE Bk Atk (Lee et al, 2015). w3 3B AL =242

BH0% PDRN A& el FAste] iddoz de olgstu
9t} A% PDRNo| 2HA@ Ao mAE o] et e AT
At

@A 3% A A f9h AeE microRNAG] HIE AT ARES
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I. A8 9 9y

5 AP ALY LA et thed 22 e R Akl
B AAote]l zyeA dHE HFE Fo dEelA 2x15 mm
719l dHOoFE wEo] 2.4 U/mL dispase (Boehringer Mannheim,
Ingelheim, Germany)® 37ColA ¢k 307t A gste] Zyj9l A=
o stgdtt. Fele X35 A& (chopping) 3] basal keratinocyte
growth media (EpiLife, Cascade Biologics, Portland, OR) ]l human
keratinocyte growth supplement®} &AA] (100 U/mL penicillin and
100 mg/mL streptomycin) 7} E3F¥ vz oA 37T, 5% COy, Z735}

wopstich, Wgke AAFYAEY 297" ATE DB ATt

2.2 PDRN A|X S5 NXE AES) FAF

N

H A

b

E Wl 871l 5x10%/well (96—well plate) ] ZHO=E
seedingdle] 37T, 5% CO, incubatorollX 24A]7F wiekalit). o 7]
PDRN (Pharmaresearch Products, Seongnam, Korea) 0, 1, 10, 30,
100, 200, 300, 400, 500 wg/mLE +% WE AHlsto] 24A13F H
kst & EZ—cytox (EZ300S, tid A H]~, Seoul, Korea) AleFE
10 pL/well H7Fste] 2A)17F § wjekslitt. GloMax Multi Detection
System (Promega, Madison, WD elA 450 nm HF3=E 5743t

PDRNo st Z+A A ALY cell viability Ao zkg T3t

-10 - x]r-i: _'-.;.'2._ 1



2.3 qRT — PCRZ ©]£3F MIR135b &g AE &<l

N

AR A E

Hjek&-7)o] 1.5x10°/well (6—well plate) 8] Z7H O =2

il

seeding A7l ¥ 0, 150, 300 pg/mL X2 PDRNo| 3% uj =] o A]
4817 wfekskgltt. MIR135be] d &S H7] 918 qRT-PCR&
9 TRIzol A]°F (Invitrogen, Carlsbad, CA)E& ©o]&3}o] total
RNAE #2/3t3 10 nge RNAZHE cDNAES F43H3ich

cDNA+= total RNA 10 ng, 5x TagMan MicroRNA assays—hsa—
miR135b (4427975, 002261, Applied Biosystems) 3 ul, RNU48
(4427975, 001006, Applied Biosystems) 3 pL, RNase—free water
7.81 pLEe Y3 TagMan MicroRNA Reverse Transcription Kit
(4366596, Applied Biosystems) S ©]€3lo] TaKaRa PCR Thermal
Cycler Dice® (TP600, Takara, Japan) oA 16C 30+, 42T 30+,
85C 5ol WhEAIA RhES3lTt.

Real time RT-PCRZ w53 2 WOz A3t cDNA
template (25 ng/ul.) 1.33 pL, 20x TagMan MicroRNA assays —hsa—
miR135b (4427975, 002261, Applied Biosystems) 1 pL 2+
RNU48 (4427975, 001006, Applied Biosystems) 1 pl, 2x TagMan®
Universal PCR Master Mix I (4440040, Applied Biosystems) 10 uL,
RNase—free water 7.67 pL® T4 ¥ PCR ¥gdloZ StepOne™
Real—time PCR system® (4369074, Applied Biosystems, Foster
City, CA)elA PCR Wh&& AAE3A. PCR W& 50TCeolA 2%,
95TCeIA 104 Wk $ 95TeoIA 15%, 60TeIA 13 ¥ F 403

W ST,

- 11 - pa _-\;_:_1.



2.4 qQRT — PCR& o] 4% FOXO1 mRNA %3 AT 9l

2.3 A8 FL3 YHOE PDRNS Helsto] 48417 ek = total
RNAE 281 2 ng RNAZFE cDNAS A &kch

cDNASHI 2 total RNA 2 ng, oligo(dT) 15 primer®} &7 70C 5%

HES- A]71 & dNTP mixture, GoScript Reverse Transcriptase, MgCls

(Promega, Madison, WD & F7}35Fo] 25TCol|A 58, 42CoA 60&E7H

=

SAIZL 5, 70ColA 1583 g2 st A ZiT

Real time RT-PCRZ ta3 #2 wH oz Aldgsdtt. cDNA

template 1 puL, 10 pmoles/ul. primer F (GAPDH: endogenous control,

FOXO1: target gene) 1 ulL, 10 pmoles/uL primer R (GAPDH:
endogenous control, FOXO1: target gene) 1 ulL, 2x SYBR green 5
pul, RNase—free water 2 plL® T4 PCR wWreH o2 StepOne™
Real—time PCR system® (4369074, Applied Biosystems, Foster
City, CA) 94 PCR ®t-g-& AAIeA T PCR {52 95CA 10+
ik F 95TelM 15%, 60TeIA 1 vbe& <+ 403 W&+

95CelA 15%, 60TCeNA 13, 95TellA 156% RESAIZATE

2.5 Luciferase reporter assay

MIR135bell digh 3% A3 #9]<0 FOXO1¢ 3’ UTR ° digh wild
type ¥ mutant type fragmentE A|Z}ste] (Macrogen, Seoul, Korea)
PCRE &dll F3ZAIHT. ©o] & 775 pmirGlo Dual-Luciferase miRNA
Target Expression Vector (Promega, Madison, WI) ¢l cloning*| % t}.
Vectorg E.coli (DH5ea)l transformationA]Zl $ wlj<ksto] plamid

DNA (FOXO1 construct, wild type B+ mutant type) & #8|s}t}.

- 12 - pa _-\;_:_1.



Reporter assayE 93 HCT 116 A¥ (KCLB 10247)E 24—well
plates®] seeding (56x10%well) A1Z1 & 37T, 5% CO, Z7l|A
24 A1 7F B oFslA el o] FOXO1 construct (500 ng/well, wild type
T+ mutant type)2 50 nM2 Pre—miR™ hsa—miR—1 miRNA
Precursor Postive Control (AM17150, Ambion, Austin, TX) ¥} Pre—
miR™ hsa—miR—135b miRNA Precursor (AM17100, PM13044,
Ambion, Austin, TX)E Z}Z} transfection A|FH Y. Transfectionol+=
Lipofectamine® 2000 (Invitrogen, Carlsbad, CA)¥} siPORT™NeoFX™
Transfection Agent (AM4510, Ambion, Austin, TX) & AF&3}$ T},

Transfection 24A]1ZF ¥ Dual—Glo Luciferase Assay System

(Promega, Madison, WD ©]&3}% firefly luciferase 4%

-

(FOXO01 28 AxE m7] 93H ¢} Renilla luciferase AT (DA 3

Hde Ho] 7]FXE AFE)ES GloMax Multi Detection System

N

(Promega, Madison, WD) oA @33 AT ZSA3}o] 1 Al H&
(firefly luciferase activity / Renilla luciferase activity)< 73sF3it}.

Z7be] AP A WA wEsd 1 BRake TRk

2.6 AP A o] MIR135b transfection $ Western

blot analysisZ® £3] FOX01 &% v4gd AT 39l

A% A

e

= wjFEg7]o] 3.0x10°/well (6—well plate)?] ZHo =
seeding ¥ Pre—-miR™ miRNA Precursor Negative Control
(AM17110, Ambion, Austin, TX)¥} Pre-miR"™ hsa—miR—135b
miRNA Precursor (AM17100, PM13044, Ambion, Austin, TX) &

Z}7} transfection A1 F 72 AIRF &b wjkelith. o] % RIPA

- 13 - pa _-\;_:_1.



buffer (EBA—1149, ELPIS Biotech, Daejeon, Korea)E A}&3}¢]
total proteine <H]3 F BCA Protein Assay Reagent (Pierce
Biotechnology, Woburn, MA) & ©| &3 proteins A% 33t}

Western blot< th23 72 HWHHOo g Aldlslt). 12% acrylamide
gelo]l 30 pg9 proteing loadingd & H7|dE3de] I7] H=E
223t ty. PVDF  Transfer Membrane (IPVHO00010, Millipore,
Billerica, MA)°l proteine transferAlZl & 5% skim milk (232100,
BD Difco, Franklin Lakes, NJ)& blocking #8 & A%l tS FOXO1
antibody (sc—34893, Santa Cruz Biotechnology, Dallas, TX),
GAPDH antibody (sc—47724, Santa Cruz Biotechnology, Dallas,
TX)E bindingA At ©]% secondary antibodyE binding A|7]31
FluorChem E System (Cell Biosciences, Santa Clara, CA)<
o]-§slo] proteing detectiondtithk. ©¥ & Y%= (Intensity) &

Image] program= AF&3Fo] eI

2.7 NGS (next generation sequencing)

2.3 A3 A Y ow AAIYANEE wjE7]el 1.5x10% well
(6—well plate)®] FHSZ seeding A7 ¥+ 0, 150, 300 pg/mL
559 PDRNo| xgel wujx|olr 4847k wHj<kste] total RNAE
ettt PDRN A2 § ZAAFGAE] Fd2 dds w7 9
wolE 2479 RNA 2 ngC 2 NGSE 9#8kitt (LAS, Gimpo, Korea).
RNA sequencing< RNA quality €<, library preparation, sequencing
07 ALt WA FH]E RNAQ quality® Bioanalyzer RNA Chip

(Agilent Technologies, Santa Clara, CA)<S o|&3lo] &el3t =

- 14 - A k'_. 1_]| &]



Truseq Stranded mRNA Kit (Illumina, San Diego, CA) S AF&3}¢]
mRNA sequencing & libraryE A &3 T. RNA 2 nugl ZH-E
Poly—A tail& 7}l mRNAE Z¢% % RNAE #2 z74o=
Aekstar #Z"l RNAE random  primers  AF83Fo]  first strand
cDNAZ §d3st & o]& 7N R second strand cDNAE 4313,
oroll A +AJ3E cDNA°| sequencing adaptorES ZA3e3t 3 sequencing
adaptor’7} &2 cDNA libraryE PCRZ FZ3}%th 8|9 librarys
Bioanalyzer DNA Chip (Agilent Technologies, Santa Clara, CA) <
o] g3sle] quality ¢l & CFX96 Real Time System (BioRad,
Hercules, CA)E& ©]€3t qPCRS Z3& A=H3tE At} Sequencings
NextSeq 500 Sequencing System (Illumina, San Diego, CA) S Z3
A1 ¥ Slal PDRN A8 59 fxdz 2@ st £4 (DEG analysis) <
Z47e] FL WHFE o]Folfow o] functional categorye]l W& A

bt

off

Al e

15 - A 21



m. 23

3.1 22 YA X 3 PDRN A EZ5A

PDRNeo] ZFA &AL e] MIR135b ¢ FOXO1 ¥ wge] wx]=
FTFE LolRix PDRNS AEXEAol ¢l W9l uedA Ads
FER AYsr] g8 dAdAAAE] 3 PDRNS AXSA/AAEE
AAE A&ttt ZHA A A A o] PDRNS 0, 1, 10, 30, 100, 200,
2] gt

300, 400, 500 pg/mL % W 2447 = =
assays &3l viability (%)& T3ttt AlZ=4 HAF 23 PDRNS

1

EZ—cytox

(A

400 pg/mL7HA] HEstdE 90% o|Ae AME AEEFO] FAEES

sttt (149 1).

- 16 - A k'_. 1_]| &]



Human Keratinocyte Viability (%)

110
100
90
80
70
60
50
40
30
20
10

PDRN Cytotoxicity (Cell Viability Test)

0 1 10 30 100 200 300 400 500

PDRN Concentration (ug/mL)

. 24P A X st PDRN AEE4 A
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3.2 PDRN A3 ¥ Z+AZAJA X2 MIR135b ZH4 &<l

PDRN©] 7} 8 A e A MIR135b W&o u]x

el
2
)
o
to
(o]
ol
~N

el AP AFE PDRN 0, 150, 300 pg/mL &% HZ 48A17
5<% AEst ¥ qRT-PCRE &3 MIR135b ¥ A& gelstilt
PDRNS A 23t#] ¢k o ]3] 150, 300 gg/mlL FZelA A2 &
A9 ZH7F 0.77, 0.759] Aol k& Ho] PDRNo| 2 d Al 3ol A]

MIR135b W& S AAA7]E A et (19 2).

_ 18 _ -":lx_! _'q.;:-' T



PDRN 48h %{2|A| MIR135b Level
1.2

0.6 -

0.2 -

MIR135b Expression Level

0 150
PDRN (ug/mL)

300

I

HK—Control 1.00
HK—-PDRN 150 pg/ml 0.77
HK—PDRN 300 pg/ml 0.75

1% 2.PDRN A3 ¥ MIR135b 2¥d ALE H7] Y3 RT-PCR 2%

- 19 -



3.3 PDRN A8 & ZAFAPAES FOXO01 o3& F7}

g3t & gRT-PCRS %3 FOXOl mRNA %3 AEE
skelsltl. PDRNS A glslA] &S o H|8] 150, 300 xg/mL
FrolAd AHy 3 A Z+HZ 1.11, 1.319 Ao S Ho] PDRNO]

AP EAA FOXO1 Bd= S7h7Is Zls #dadlt (1H

- 20 - pa _-\;_:_1.



PDRN 48h X 2|A| FOXO1 Level

=
o

=
~

FOXO1 Expression Level
©c o o o =
o N N o 0] = N

0 150
PDRN (pg/mL)

300

I N

HK—Control 1.00

HK—-PDRN 150 pg/ml

HK-PDRN 300 pg/ml

7% 3.PDRN X3 ¥ FOXOl mRNA %3 AEE ®B7] 93 qRT-

PCR A#

-21 -



3.4 Luciferase reporter assays %3] FOXO019]

MIR135b9 %3 FAALS &<

3.2, 3.3 A3 ZAx+= PDRNS Hg s A A A EZoA MIR135b
dteo]  Zh4skal MIR135bel theh 4 A3t H99E5 713 Ao=

gdH 7 FOXO1¢ wdo] F71gh

o

qRT-PCRE &3l HAAF3h
FOXO1e] MIR135b®] %4 #Fxx9d< 2<lshy] £ MIR135bel
3 FOXO1 4 Zd3d 299 wild type?}t mutant type 7] A4
(18 HE 5o TF% AZ F Luciferase® Vector® =243
jloFel  AMEe]  precursor miRNA (MIR—-1; positive control,
MIR135b) ¢} &7 co—transfection A% ¥ FHA 2 AES
luciferase Jdl L= FASS (2¥€ 5, % 1. A 4=

=347 wild type?l 29 miR135b9} Aaste] mutant typeol H] 3l

o

FOXO1 4r&do] 7rA3sted FOXOlo] miR135be %A SAxA

- 22 - pa _-\;_:_1.



FOXO1l 3’'UTR (WT) 5’'--CAATCTTTGCTATAATTGTATAAAGCCATAAATGTACATA--3’
MIR135B 3/ === AGUGUAUCCUUACUUUUUCGGUAU-5"
FOX01 3'UTR (MT) 5’--CAATCTTTGCTATAATTGTAT----———--— AATGTACATA--3'

I9 4. MIR135b 343 A FYo| g3t FOXO1 3'UTR wild type,

mutant type €7] A<g

120

'—l

o

S
—
|

(0]
o

N
o

N
o

Relative Luciferase Activity (%)
3

O T T T T T 1
& o S & o
\,§ N N> \S W N>
®) x Q- ®) x Q-
5 S 5 S
¢ & o) & A\
L $ X < @ x
- & N Q
S N 3© N
SRS &
DS L

¥ 5. MIR135be] ti3F FOXO1 wild type®} mutant type$

Luciferase At 4%
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EER FEE EEE
FOXO1 WT 100.0 100.0 100.0
FOXO1 WT + MIR1 95.3 80.9 105.1
FOXO1 WT + MIR135b 62.8 54.0 67.2
FOXO1 MT 100.0 100.0 100.0
FOXO1 MT + MIR1 91.8 84.5 98.8
FOXO1 MT + MIR135b 90.9 83.0 87.0

33 ZF)
FOXO1 WT 100.0 0.00
FOXO1 WT + MIR1 93.8 12.18
FOXO1 WT + MIR135b 61.3 6.72
FOXO1 MT 100.0 0.00
FOXO1 MT + MIR1 91.7 7.15
FOXO1 MT + MIR135b 87.0 3.95

¥ 1. FOXO1le°] th3t Luciferase Reporter Assay A3}

- 24 -



3.5 ZHAYPAANEA MIR135b FL9¢] 23 FOXO1

9 Iy 34 gl

ZAGAAE Yol MIR135b ZHel 23t FOXO1 w g
AxE Ay 98 MIR135b  (hsa—miR135b, Pre—miRNA
precursor) & ZFA A A XE o] transfection A% ¥ western blotlo. =
gtoldt Ay ZAFAME el MIR135bE transfectionA 7] %

controle] H]s] FOXO1 ©@we] we TAE gl 4 gty (1#

o

6).

- 25 - pa _-\;_:_1.



MIR135b -

FOXO1

GAPDH

Relative FOXO1 Expression

12

0.8

0.6

0.4

0.2

Negative Control

MIR135b

I9Y 6. MIR135b transfection® ZFAFAJAES FOXO01 o 4y

A=

- 26 -



3.6 Z+23A A X9 PDRN A& ¥ NGS A=

=9 w&o] =7} 59 o m SERPINB2, SERPINE1, SOCS3 %9 &
vk ek (& 2, 2% 7). B MIR13bbst 4 AR FoE
7 Zow ddz FAAE = COL4A3, DSG3, ITGAVS HH

2717} sl gy,

- 27 - A k'_. 1_]| &]



Biologic processes

Differential expressed genes

Increase Decrease
Wound healing NOTCH3 SERPINE1,SERPINB?2
PLAU, PLAT,
ITGA2, ITGAS
Epithelium development LOR, SPINK5 PTHLH, SPRR2A
FLG, TGM1 CNFN

SPRR1A, SPRR1B
KRT4

Regulation of cell proliferation

PTGS1, CDKN2B

IL31RA, PTGS2
CSF3, CSF2

Anti-apoptosis

HSPB1

SOCS3, SERPINB2
IL31RA, TGM2

Response to wounding

NOTCH3, KRT1

PLAT, PLAUR
ITGA2,, ITGAS
SERPINE1

Regeneration

NOTCH3

SOCS3, SERPINE1
PLAU, PLAUR

¥ 2. PDRNS A3 &2 ZE P A XS PDRN 150 pg/mL A2

AAFPAE 49 ApEstd /A4 2d 23 (p<0.01)

- 28 -



" TGM2

SpRR2A
socs3 |
SERPINEL
SERPINB2
PTHLH
PTGS2
PLAU
" pLaT |
ITGAS
ITGA2
1L31RA
| csE3
' cse2
CNFN
SPRR1B
SPRR1A
SPINKS
PTGS1
NOTCH3
LOR
KRT4
KRT1
HSPB1
FLG

CDKN2B

DEG (Differential Expressed Gene)

-3 -2 -1 0 1 2 3
Relative Expression (log2 ; Fold Change)

1% 7. PDRNS AH33A 2 AP AHEL PDRN 150 pg/mL

A AAJPYAE e 2EstE 742 2d 29 (p<0.01)
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V. 1%

MicroRNAE 19-24709] nucleotide® TAE ZS RNAZ

ke
i)

FAZS] mRNA 3’ @] 574 Folo drnago=r Azbsie] Ax U
FAA W3S 43t} (Schneider., 2012). 3442 microRNAZ} <
24 £ glom ol {FHxrE oFH 79

microRNA®] 2& ZA%7]% 3tth o]#3t microRNAE AJZE&

W oAe fAAES

dejel AA 28 BARA G ABSH B weld oz
AR T Qow Wy zARAAEe Rie FAF e wy

A w28 s ow delA Ak E3) F3h D F2s

v}

0

A%

=
ATy MIR203, MIR34a/c, =7] A¥x E3}o] #oI3= MIR125b,
2 F7)9F dgxo] MIR31 £o] BRu¥ v} 9t} (Hildebrand et al.,
2011). ©] & MIR2032 % AyoA =7] AE o¢d p63e LdS

AAlste]l Fy AEQ] TIAHAN FFHE olFs A T

e

swsbe] fEA Al AMA 1 wdel FrhEel gl
SOCS3el Agdlel 9F W AAFAAMEE FA] weld

(Joyce et al., 2011). ©] o= MIR155¢%} olEy u¥od MIR125b,

B

MIR203, MIR221/222¢} 4, MIR196a, MIR137, MIR182,
MIR193be} o S4FHe dadol <A 9tk (Schneider.,
2012).

dErh Eds wew vy P AAE AR A A7t
AfE=EH A7 9T Rbe, AdHE, otz F4, 71A R Al
Z1de] 2Ry, myjel 1y A5 o HAHS A o] HA =

ST, tAAE, dad, AAIPAE, AFEAE SO uefE



AL =3 Al BRI, A% AkEo] f71d ez #olsts dv (Raja
et al., 2007). MicroRNA& o]t A A #A4 e 54 dANA=

A7z Agato] IF AA Aol dFS wAA €k (Barnerjee
et al.,, 2011).

e WS WY WS MGl RS AASL A AR 39
s @AS JhestAl st AelEFRRIY A4 AAES Alw st
Harris &< microarrays &3l <17k wlisr A9 3] Al3EelA
MIR126°] =4 2dH= Z& &dsklal, ©l& knock down
MRS WETe] WaAERe] FHo] Frkstil TNE-ecel 23
VCAM=-19] Zde] fdtial spglrk. VCAM-19] 2dE Wd o
REFH AA FHARY olFs FAAA 95 WEE 7HEE Al
(Harris et al, 2008). MIR125b% TNF-a& %3 dF &S
zAskE Aow ATt (Suarez et al, 2010). TGF—pgE A

o el @AM Fest s sed AT 27
arpowFe Ry FATF, @I, gAAX 7o vE d9F
AEE fskes 98-S st olys By TGFAR1S 3'UTRY
Agrshi= MIR128acl ol&] ZAHTh T3 A HAZ o]Fst W
AEZE2] 3% microRNA 4 3ol o] Fojxi=d, MIR424+
el gtel thA A ES] B3bo|, MIR223E I5A AEE9 3o 7zt
Host= Aoz d4HA 2tk (Roy and Sen., 2012). ©] fod=
MIR124a= MCP-1< oAt A% WS 74173l (Nachamachi
et al, 2009) MIR146a: TLR4°] &gty A5 whgs 4ot
(Roy and Sen., 2012).

Agest AHLe AAH AR 71de FA, B3 AAPAAEY

gARg e o]F, ZAAYYAE F4, AEA FHE P B3}



59 dAE Egsttt (Raja et al., 2007). AAdF s} oA B2

e

i

GARD AAFGAELE] o5 tFst Mg A AAE Bl FustA
Z4¥9} (Ridly et al.,,2003). MIR205% SHIP2S 9 #l3to] Akt A&
A AA Bdsts Bl AHIGAEL olFS FIA7|AL o] A
T & microRNARl MIR184°l ¢]3] ZAFHrt (Yu et al, 2010).
x99 w3t W AMT A= A AuE MIR203> %99 7[AF
ARo vl E = 7b FH3E microRNA 5 3 E p63S oA &
oly e} (Sonkoly et al., 2010) GTP A& wle] 29l Ranl, actin®l
gt FdAE AEgs= Raphle A3 JAste] A gA 29
ol FAS FA3t} (Viticchie et al., 2012). T3t SOCS3=
A A AZ wkSo] #oIdta (Sonkoly et al, 2007) HGFel| 2]
FEE AHFAES] ol 5S ZEtta Bl ¥ v 9lth (Tokumaru
et al.,, 2005). MIR2102 AAtAZ AtHjolA HIF-1a & &3 F% L
E2F3 A QIxbE AAAA A wAF AIFGAEY TS

Attt (Biswas et al, 2010). ol& A7} A F5A @i A& =

dg
o

F SR WY A Hdel 9@ Aaa Aeeld MIR210°]
Zrketa 4AYYAE F40] oA H o] WA (Sen. 2000).
ERFE do WrE GA WAL FH Qo] AfEsd oleld

B9 TGF- g% WHE Aniol ek TGF-4el oFg % TGF-

O

81, TGF—p2+ FHE YA3= WIozr, TGF-43+= FEHE

Zol= Hkgko 7 83t} (Shah et al., 1995). Abx gndl®y 2744
#oldt=  microRNA % MIR29ax= 183 28 Zga 23S

=

A" A o7 ZA3t1 (Maurer et al., 2010), MIR29b, MIR29c+ Al

F71%E wjotell A 11 o] Frhste] TGF-8 Ald Heat Aw

4
gt

Smads, p—catenin® Z43%t} (Cheung et al., 2010). X3+

32- A b= 1_]| &)



MIR192+= SIP19 #rg3te] 18 Zebda ddS F7HA170t (Kato et
al., 2007).
stH A XSG PAo|A C—Jun, PPARs, FOXO1, STAT3 5S¢

A AAEE 4§44 A BEE BHFAN AL AAAA AZ

theFet AlEREES ZEsY. Ponugoti T AR A At
Aol FOXO1e <gg olrr] L8 x3gs Ad Ay
keratinocyte—specific FOXO1 deletion miceolA A= X7}
AAE AT FlTh o] 52 FOXO010] A 35 3 oA 243 g AL
A AP adE 47] 98 FOXO1 siRNAE o] §3ted FOXO1

knock down A@E FPste] FAx 5 Alolo] EAek= A FAJAE

A5 FAZA Aolgtar RSttt (Ponugoti et al., 2013). & th&
HAFIAFQl STAT3+= EGF, TGF- o, HB-EGF, HGF, IL-6 %° 23]
gdste o] AP M EL] o] FE FXAIZIY (Tarnawski and Jones.,
1998; Yasukawa et al., 2003; Tokumaru et al., 2005).

Sano &< keratinocyte-specific STAT3 - disrupted mice®|A

ZAGYA L o)Fo] WA FHaski A Af7h AAHTEL sk

(Sano et al.,, 1999). T3t STAT3 ATBE A X8 A oA



SOCS37F STAT39 &3 A4S FHEste] HHE3d Ax AFE
Ve shAl stobs Bk QIlYk (Zhu et al., 2008).

3y 274X 2 TEY AAE HZ9 Aol MIR135b7}

-

e

®9 F71Axze 243 fA T TS she 48 A
(COL4A3) #dE& st #9 714 Mxe F2 s I&FS
n)xtka 8k th (Choi et al., 2014).

oyl Aol A= MIR135b7F A3 Aol #ejsh=A] dotrr] §ls]

A X ol a9l 22 ojn] & X PDRNS ZHA A M| aEe] A

O>'
B

AC)

¥ F MIR135b ¥ Wats dor|=A dotuua u, A3 A3

1

N
i)

A AL MIR135b ¥e 7HAS 91d 4= dtt. MIR135b9)

|

14 FAARE dEx COL4A3 o]gle] MIR135be] A= %2 F4

A% ol AA A% AP 7 e doluw 4T Fusy 7
HE B8] ¥ A9 Fu FA4ES WEHY

AL o] FS FEAA A AFE FAANTIE T AP AR
2H 7 FOXO1 (Hameedaldeen et al., 2014)°] th3t luciferase
reporter assays %3 FOXO1°] MIR135b%] %4 FdAAUS &3t
Ao MIR135bE 2P M A4 transfectionAlZ1 $ FOXO1
o] ukg 745 western blotg F3] #9lslgitl. 3 PDRNS 7}
g stel MIR135b2] %<2l FOXO1 mRNA ¥d S71&

qRT—PCRE &3l &elstsit.
npx ek o 2 PDRNS ZHA A Lo A st § dojuh= Fd4 i
HstE B7] S8l NGSE A3s A3 MIR135bel ot +4 23 F
A5 7H {FHA Felle 71 AgddA 24 AR 4ER
COL4A3, ¥ AAFo)A luciferase assayS =3 MIR135b2] ¥4 %
A= glE FOXO1 9lel= DSG3, ITGAVS & S717F ek &=

- 34 - é’x—-! -':,3'- 1_]|



$ mule] wdst 23}, A AR dud FAGER Lol
SPRR1A, SPRRI1B, NOTCH3, SERPINE1, SERPINB2, SOCS3 &9
wd Wes Fshgic,

ut

MIR135b+= o¥l -5 ol A A4re} Avbd AAF QAR 4

il

721 FOX01 ¥&#& 43+ microRNAZ 93 %t} PDRNS 244
Alszel Ael & MIR135bel 4 A3 F95 7+ #4842 & DSG3,
ITGAVY 3 F7b= o]50] MIR135b M=2E %74 F31xY 75
A& dAlEl Ft}. Desmoglein 3% %3] AE Alo]o] H-zbef ol
Az v As A PS5 Bl 29 AXES] FAF o],

T A¥7F 999t (Mannan et al.,, 2011). Integrin eV
= 4% EF A= Bdo] mmaARE A F9]9 o]Fste A PA
| <7}k integrin 85, A6 ZZt heterodimerE
@8kl A Aguste] 7]old Z1o® Bl (Clark et al., 1996).
G5 ATE Tl MIR135bY A2 %4 FdA22 DSG3, ITGAVE

Ak A XH oA MIR135be] 9&o] tgk olaf=

ot
N
o
™
rlr
2

=

)
=]
=2
>
I
(-3
r (

(0]

SPRR A (gene family) 2 A3F A 1q21° A8kl A+
EDC (epidermal differentiation complex) 2] Y%= %39 #3} 4l 7}
AstE £AFTE SPRR @S thekst Feje] AEHARTE fR o
3 AHE sEated #ojsts Ao 4#A vk (Carbral et al.,
2001). wik® ZAAFAJAES  Al8d wound scratch assay©llA
SPRR @& A WA wdo] A4 Frlsta =&H o] olFsta
U= AAZAAEANA 7T A FAE AT SPRR @I 2 PIAA
3 o)lFHe AAAR AW S Lot ] fsk AFelA = SPRR
Aol the shRNAE 2dshs AP A x4 SPRR Tdo] 3HAs)
of AE o]Fo] Fradta A AF7F AdEHal it Vermeij 5
ole tjgt 7] o & SPRREWo] AX U =3 ROSS A A3}k

3 D 11 =L —
- 35 - ..-,._E-I_I-T__ll-.ll L



K
o

AA A G AAFGAES ol FS FE Al Folgtal skt
(Vermeij and Backendorf., 2010). ¥ AFo|A Z-A A A|3E | PDRN
Ay T NGS Aolx SPRRIA @ SPRRIBY @3 ZF71= 9l

ftlo

T Ql%laL o]& &3l PDRNo|] A A #olA SPRR #4345

7} =
27y A glste] 4841 & ¥ microRNAE #<l3sl+dl, MIR17
family (MIR20a, MIR19a, MIR19b, MIR92, MIR93), MIR221 family
(MIR221, MIR222), MIR26 family (MIR26a, MIR26b), MIR99 family
(MIR99a, MIR100), MIR125 family (MIR125a, MIR125b), MIR15

family (MIR15b, MIR16) &< <2stal = A IGME} #3) 5
ol ZAAFGAE B A TAEHAN oY MIR203S #3} 59l 7zt

AP AT MRt =4 LTHEUAT (Sonkoly et al., 2010). o] st
microRNA ZollA] MIR2227} SPRR1A®] dist 4 A3 ¥915 714
1 JoF (www.targetscan.org). 7| HioA = MIR2227} TIMP3
(tissue inhibitor of MMP3)E % AIAIA MMPE EA4sAZ1owx 7t
AP AEE olF F2Ao #old Zlojghal sAYt (Zibert et al.,
2010). o]yl Ao E= MIR222¢ SPRR1AC] tdt luciferase assay
= A HA= X3P Oor; SPRRIAVE MIR222%] A=Z1 %4 3%
1 #HgS 2HEs= MIR2229 28 7@ o)

jule
tlo
i)

(o]
)
O
g
o

2
oz,
i)
o
§3)
o2
2
X
A
i
ot
oX
£
Fel

o] 9]&)] plasminogen®| plasmin® =

FHsHE $e AAGRAE ol BAH AX FHR G

M

ol 5923t} (Romer et al, 1988). o]#d A3+ PA (plasminogen

activator) o] 9@ o]Fo]x=d ZFARAA A E= tPA, uPA T £H=

- 36 - A k'_. 1_]| &]
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giRasias 3 dES A7 98 ols

%
9} uPA-R7} F %% 1 plasmin®] &t @ia #3= ZHA A M 27}
J =l

tu
H

A2 FAE fibrin 7|2E &

al
1982). PA+ PAI (SERPIN) ¢l o3l 4% =2 PAIZF 4AH A/ 34

AN Qg i A

ftlo
ol
rlr
S
o
i
4
A%
2L

2015) ©] % SERPINE1> MIR145¢] tfdt 4 A3 295 7[A

At (www.targetscan.org). ©|¥l <oA= PDRN *g] % uPA
(PLAU) ¢} tPA (PLAT) % PAI (SERPINE1, SERPINB2) =} 2
d PZaE 3 & 5= 9l%lal PDRNO] A3 A4 #golr g AdA

-
W Ra) HFelE Bl How FH 2 5 9

2 ATl AP A L PDRNS A & F7FE NOTCH3+= Al
FAEE AAeE HAo wojshy MIR206¢] 2Ja x=4dd Aoz H
o372tk (Mills and Cowin., 2013). XfFeols Y F/F9 Notch
(NOTCH1~4) &A7F A48t (Krebs et al.,, 2000) Notch %=}
52 AxY S 23}, o] #ste Aoz dHF T (Jourte et
al., 1998). %3] A|¥EoA Notch A& AT Z4AFHAPA L H3}of
e AoE d#F=d NOTCHIC o3 Als Ae-s walshd 2y
=3} A2 2o W AU #EEY= R Y (Rangarajan
et al., 2001). HEK293 M2 & ©]§3 Aol = NOTCH37} A3 Ak
olo] A5 &gS wi/jdl= N—cadherin H&S F7HAIA Ax AEF
A4S £X1A713 PI3—Kinase/AKT 23 Ad 338 AN A A
SEAEERY AEZE BREdva sl =3 NOTCH3+= Wnt/TCF
M S e #oJskth (Wang et al., 2007).

MIR2062 Z=Z<to] 5o°]Z 9l microRNAZ 8 W

ol
=

o] 5}
(Kim et al., 2006) o|AE=Z7 F+8&AE BHOZE 3l o AEZZ ¢
o]

el 1 Edo] HaE

r

O

= Aoz A4y A Qltt (Kondo et

37 2

213 (Simone and Higgins.,

1_'_] |

‘.l ] T_III



al.,, 2008). ®3] T2 A AXMNA 1 Fdo] FrE QItia H
19 v} 9l oy} (Ichihara et al., 2011) ZFAPAH M| Eo| A2 et o
g3 d#Ad A Lv. Song T MIR206¥ NOTCH3 -2

3'UTR Atel9] ARAAS Estal Agd5F MxEQ] Hela MEE ©]
23 luciferase assay= E3] NOTCH37} MIR2069] %4 xS
At T3 o]52 MIR206°] NOTCH3 HadS HAaAZozH
™

S RESIL Hela AXY o535 34 F4L oAIse] £

AA =] S 3 Aow HIEGH (Song et al., 2009). I F
2 oA MIR2062] ¢Jeto] tha] By ub= o AAd3
oA NOTCH3E &l AP ML o] 4o o
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Abstract

The Roles of MicroRNAs and Target

Genes in Cutaneous Wound Healing

Eun-Jung Kim
Department of Medicine
(Dermatology Major)
The Graduate School

Seoul National University

Cutaneous wound healing is a complex physiologic process in which a
number of factors act to restore skin function after injury. MicroRNAS are a
group of RNAs that modulate gene expression by interacting with the
specific region of the corresponding target gene messenger RNA (mMRNA).
Cutaneous wound healing involves changes in the expression of specific
microRNAs and target genes, so microRNAs are important regulators in
wound healing. Recently, a study showed that type 1V collagen, which is the
main component of the basement membrane that provides the
microenvironment for regulation and homeostasis of the epidermal stem
cells, is a target of MIR135b and that the suppression of MIR135b may

improve the microenvironment and may increase the proliferative potential
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of normal human keratinocyte.

In this study, we investigated the role of MIR135b in cutaneous wound
healing process by identifying its new target gene. Using the bioinformatics
technique, candidate genes and putative binding sites were screened, and
FOXO1 was identified as a target gene of MIR135b by luciferase reporter
assay for FOXO1, which plays an important role in normal wound healing
process. After keratinocyte transfection with MIR135b, the decrease of
FOXOL1 protein expression was confirmed by western blotting.

In addition, gRT-PCR analysis showed that the level of MIR135b was
decreased and expression of FOXO1 mRNA was increased in keratinocytes
treated with PDRN, a wound healing booster.

These results demonstrate that PDRN can inhibit MIR135b expression
and increase its target FOXO1 expression, promoting normal skin wound
healing processes, suggesting the possibility of a new wound healing

pathway, MIR135b-FOXO1.

Key words: cutaneous wound healing, microRNA, MIR135b, FOXO1,
PDRN

Student Number: 2009-31076

- G55 - J<



	Ⅰ. 서론
	Ⅱ. 재료 및 방법 
	Ⅲ. 결과 
	Ⅳ. 고찰  
	참고문헌 
	영문초록 


<startpage>11
Ⅰ. 서론 1
Ⅱ. 재료 및 방법  10
Ⅲ. 결과  16
Ⅳ. 고찰   30
참고문헌  41
영문초록  54
</body>

