Vol. 41 (3),(4) ;99—105 2014

VF 74 Vglde PN BRI S O
PR T F FEAZFET S
N ® & & F = - /AN

Retinoic Acid Induces Antimicrobial Peptide
from Human Gingival Epithelial Cells

Atsushi WataNaBE!, Kazunori Furur' and Kimiharu Hirose?

The aim of the present study was to investigate the effects of retinoic acid on gingi-
val epithelial cells by measuring the level of an antimicrobial peptide, an innate immu-
nocompetent factor in human gingival epithelial cells.

The human gingival epithelial cell line Ca9-22 was used. Ca9-22 cells were cul-
tured until a monolayer was formed. After adding all-trans retinoic acid (ATRA) at pre-
determined concentration, culturing was continued. When culturing was complete, total
RNA was collected from the cells and reverse transcription was performed. LL-37
mRNA expression was determined using reverse transcription polymerase chain reac-
tion (RT~PCR) and real time PCR assays, with glyceraldehyde-3-phosphate dehydro-
genase (G3PDH) utilized as an internal control. LL-37 expression was evaluated by
ELISA.

ATRA stimulated LL-37 production and mRNA expression in Ca9-22 cells increased.
In addition, mRNA expressions of retinoic acid receptor (RAR a, #) and retinoid X re-
ceptor (RXR 3), were induced.

These findings indicate that ATRA activates the intraoral innate immune system by
promoting mRNA expression and peptide production of LL.-37, an antimicrobial pep-
tide, in gingival epithelial cells, Furthermore, these effects of ATRA might be induced by
acceleration of the expression of the nuclear receptors RAR and RXR.
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1. # 5

Fetal Bovine Serum (FBS, SIGMA,
St.Louis, MO, USA), Tris-EDTA buffer (TE,
FIYesiz, KPR), Dulbecco’s modified Eagle’s
medium (D-MEM, SIGMA, St. Louis, MO,
USA), PBS-Tween buffer (PBS-T, H /K%
Ht), ISOGEN-LS (Fesdis, K & Mwiz.
v F 24 VgL U T all-trans-Retinoic Acid

(ATRA, ADGHEEE) % Fv7z,

2. BEEMWE

Milmid e R R AR Cag-22" & Al
7zo Ca9-2213EE60mmD T 7 A F v I ¥ v — L

IWAKI, ® &) # B, 10 % FBS & 0
D-MEM 2 TlRICHEVIE# L 7z, W& R
L 7= Ca9-22i%, 1% FBS #IM50mM-HEPES &
AD-MEM |28 A& L, 1M, 2uM, 5u
M, 10M D ATRA # Z N ZAUZGHIL, 1HFRHE
B X U24RFRIRE S, Ca9-22/ 5 total RNA %
B L 72, Kk, EFEBRRIZDNTATRA 2%
LTS TREZEL-Migd a2y to—
el

3. RNA EYR & RT-PCR, U7V 21 L PCR

Ca9-22%> 5 O total RNA X ISOGEN-LS #
FVGERIZHEEIR L 7220, 8l RNA 1 ReverTra
Ace qPCR RT Kit (TOYOBO, KFRr) # T
BB AT -7, WEREIZLDE L 7z cDNA »
5 LL-37% 4 —% v b & L RT-PCR %217 > 7=,
RT-PCR I3 BIERFE 42791 2 LfT - 7=, PCR
DEKINILE% 7 Ha — A7 L &ERCTERL,
ethidium bromid THE L /=%, BREZT- 7.
g7z, YTNL&A4 4L PCRIXSYBR® Green Real
time PCR Master Mix-Plus- (TOYOBO) % H
v, 95°C60R, 95C15%, 60°C15Fr, 72°C45%
D ¥ iEEFE % Applied Biosystems 7500 system

(Applied Biosystems by Life Technologies, ¥
B) AHWTHA 24T, Gk, 4 V44—
Faay bu— i3 G3PDH #Fw72, LL-37&
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Table 1 RT-PCR, Y7L %4 L PCR IZAVM - &7 5 1 ¥ — DHEERS!
.  Primersequence = Reference
RT-PCR LL-37  Forward: CAGGACGACACAGCAGTCAC 22
Reverse: CAGCAGGGCAAATCTCTTGT
G3PDH  Forward: TGAAGGTCGGAGTCAACGGATTT 23
Reverse: CATGTGGGCCATGAGGTCCACCA
Real-time PCR LL-37  Forward: CATCATTGCCCAGGTCCTCAGCT
Reverse:  AGGTTAGCATCCGAGGACCGCTG
GIPDH  Forward: TGGCATTGCCCTCAACGACCACTT
Reverse: CCACCCTGTTGCTGTAGCCAAATTCG
T R
LL-37
G3PDH [y
Fig. 1 ATRATTREEL $115Cad-2245 DLL-37mRNA
FROMRHE 0o 1 3 6 12 24 (h)
= = = RIS B (e AE
rCaQ o *f’[@j;L 37meNA‘1ATRA“'“”””“ENTm Fig. 2 ATRATRMESRIC 511 5Ca9-22> 5 DLL-37mRNA
IEDHE H.?? fké féfL o %EECD{ESE

GIPDHD 754 ~v—DY—2 1 A% Table 1
IZARTER, YT A LPCRICHWET T4
< —1% ABI Primer Express (Applied Biosystems
by Life Technologies) 124 1 7"/ 4 DNA HI ¥
DB Z & K 5 IZ@EH &7 - 72, PCR
EEYNZ, RUFHROATICE T, H—a—Fy
MEMITH A Z LIZKDFERRL 72,
4. Enzyme Linked Immunosorbent Assay
(ELISA)

Ca9-2252% LERIZH T 5 LL-37TDOELA ET
Human LL-37 ELISA kit (Hycult Biotechnology,
Uden, Netherlands) & FAWZ T, {JBOEHKFH
BB S AT EICHEVEIE L 72,

5. #t &t o #

BREZEMREICIE, Paired t-test 21TV, HE
TKHUES % THEETARIEREN 5 5 LHEL 7=,

i S

1. ATRAEZSRMUL b bR LEMR,SD
LL-37 ® mRNA 31
Ca9-22% 5 M LL-37® mRNA & ATRA 7R NI
WERGNIZZORBEIEE 2N~ (Fig. 1),
®IZ, ATRA IZX 5 Ca9-227%> 5 M LL-37D L
BREA, ZOERBBIZOWTHREILE, T4b

(21)

ATRAIZ k& 5Ca9-224 6 DLL-37TOEL WA, 70
PR 2 2 DO TR ST L 72 LL-370mRNAS BB 17
I st X i

%, 10u4M D ATRA % Ca9-2212iRfm L, 1 K
M A 5240 ] 55 FE Mkt L 72 Ca9-2212 B4} %
LL-370 mRNA BH A & L 72, 7 D &R,
LL-370 mRNA 3 FREBHRFRICIEE S, 240
BITRAL L -7 (Fig. 2).

2. ATRA%#FMUL -k bR ELRARSS D

LL-37 DE4SE

ATRA %' Ca9-22% 5 @ LL-37mRNA % 8 %
BT R Z BN enb, LL-370O4
VISUDEEBEEL THBE242HEID B 720,
ELISA 12X DRRET L 72, Ca9-220 k5% LIz
BT 5 LL-37DFEE L, ATRA 1M RN
BT, RExhsZenREns (Fig 3).

—7%5, ATRA W24 RIZ D0\ T & [AARIC
BEt L7 2%, ATRADBREIOLM THEL
LL-370EAEERRD 5 hiz (Fig 4).

3. ATRAP RIFT Cad-2 DAL+ T4 —

@ mRNA FH

ATRA 2k % & oI LRCHRE 2 5 0 LL-37
DREAETGED, EDOX) BREETLTHE 2 E
MET 572012, VFIA VEBSZEERTH S
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Fig. 3 ATRAZFRN 1 BFEEOLL-37TEEE
Ca9-2212 %R OATRATRN 1 Wi ©, LL-378E4 &
ELISAICX DER L=, 75 21 EEELSDA R L T 5,
LL-37

2.2 *

LL-37 (ng/mL.)
5

Cont. 1 2 5 10 [;z M]
* 1 P<0.05
Fig. 4 ATRAGIN24EE#EOLL-37TELR

Ca0-221Z B OATRATRIIZANEE T, LL-37pE4 &

ELISAIZKDER LA, 77 713 FHE+LSDER L T \‘7;.3

relative
intensity

RAR a
4 4 * 1
WPy
34
24 olh
m24h
14
0
Cont. 1 2 ] 10 [,‘INIJ
* 1 P<0.05

Fig. 5 RARamRNAMHI

Ca9-22 i, BIEEEOATRAZRML, 1R, 248504
BEET -7 BEETHRNAZMYLLRARe 24 — 4 v
FELEY T4 APCRET -7, 77 73 FHE+SD
EFRLTWE,

RAR ¥ RXR #4812 LT) 7L % 4 5 PCR I
£ 0 FDOWRIAERBET L 72,

Z DOF5E, ATRA WME24ARR TIX2 4 M b &
U5uM TRARa ® mRNA RE VD EHE S I /-
(Fig. 5). FIBEIZ RAR BIZ DWW THEI L2, 7
DFEE, ATRA W 1 B CI3HE 52135

(22)
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Fig. 6 RARBmMRNADRIE

Ca9-22 {3, HIBEFEOATRAZERIL, 18R, 24050
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Fig. 7 RXRamRNADHFEH
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Fig. 8 RXRpBmRNADFIR

Ca9-22 |4, ZBEOATRAAZFRML, 1 EF, 24k:R
HEA{T o7, BERTHRNAZNUILRXRA &4 —4 v
FEe LY TNEA APCRE Tz, 7 73 EEE+LSD
ERLTWA,

SRED -T2, 2485 TiE mRNA OFHAE
N (Fig 6), EHIT,RAREANT T X 4 v —
ARRT 3 RXRICOWTERBICHRITLAEE T



Vol. 41 No 3, 4

%, RXRa ® mRNA HHIZN L, ATRA (315
BELEZ kb 572 (Fig. 7). —H, RXRRB I
BT ATRA I #2420 T, 2O
mRNA BBAARICEET S I &R S
(Fig. 8), %4, Y7L &4 46PCROKTIE
ATRA 7RI 1 B & 240y b — L %
1L U700, BEEIZHIT 5 mRNA ORI
T#LTW3 (Fig. 5~8),

Z =

IRAME IV THEERI VAR, 8L
BWEREAHLCO1S, M55, Villamor 52 135
Prrs Iy AOBIIINRIC T 5 BHE R
FEDOWRBRIZAM TH B4 E, GBI 55
BLALTVWAEREL TS, LALERS,
MO GIEHRE I BB L SE AR LT3 ER
GIRIIRT A X IV ADSRERL =W
20,

HfED BRGE &2 R 5WMEE OO0 DI, &
FUIUYY VYT I —OPE T F F LL-37H
HBIEPMOENTNSY, T LL-371&FEI24F
RERD SR XN DA, OO ERZRMIEH» 5 8
EAIND®, X561, LL-3730BEAME, &
0 VR A o LR S & D
ZEMWREIRTNBO® 22T, KT
KA MIE TS 5 Ca9-22% H, B4 3
VADEODHRGEANDOHEEIZIDWTHE XY
F P TH5 LL-372$EEL L TR 21T 72,

FTHIHIZ, Ca9-22120.5~10 M DEFEIERE
D ATRA #¥RM L, LL-37mRNA O REAHHE
INBZPIZONTHRET L7, TORE, Cad9-22
7» 50 LL-37mRNA 13 ATRA IRINEE & L O
INEERHRTFRZ 2 ORBEIMERE S Iz, ZDZ L
PO E IV AROBBANONY TERETHSH
SRR A BRTE 5 TTBEME R S iz,

ATRAWE, T MBBOEMERCHREL 2 B4 5
BE, PIERTF FUSNOBRFBIERICEEHT
57 EHRENTNB2, —F, ATRA L[EKD
featie # 3 Vo 51, 25(0H)DsAs & - HIEA
O FAAL M e T » % OKF6/TERT #» 6 @ LL-

37TmRNA OFMAEFETHZ LR EN TN EY,

INEDZ ELaEdbbEE LS & LERAMEICET

L4 oL BRI ¢ PEE S

(23)
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% LL-370 mRNA RBHEE L, FBEHEr s IV
CEDHEA XN TS AREENTRE X i,

Z O & 51, ATRA I3 Ca9-22iZ k51 % LL-
37TmRNA RBAEE L =225, ZOTSu s
IV Th B LL-37% VS BAEE FEDIcE
BEIZREA XM T b H % ELISA IZTRE 217 -
Tz ZTDHER, ATRA OREMRBE OHAE T
W% 1 KR, BIREOEE TIR24EM TZ O
FEEDERICENL 72, ATRA ZECBMYERE T
WWEBWTARRETHAZ EHHMLNT VB, £
72, ATRABES M ETidaryitu—i&lb
BL, LL-37TOEEARBPI L TBE I &hb,
Ca9-220iEME A HIH X T A TBEMEM R S h
77 o T, KEE O ATRA FRINE 1 EETH
BIZLL-37TOEANEE XN Z LIE ATRA D
early phase DIEfHi & & X 5,

LF /A4 VEBIETRARBLXURXR &ENT O
42 —%BRL, B4 TBETRRZHEL TV
5ZEBHENTNAE®, 22T, ATRAIZK S
v bR RIS 5 D LL-37D AR A,
RARKBLURXROEDH T XL TDORENL
TWA» &R 57012, 2H5 RAR & RXR
EX—F o b LU TALEALLAPCRIZEDE
HETo7, FOMKE, ATRA i Ca9-220 RAR
a LB DO mRNARRAZFEL, FIZTRARa I
BWCHHETH > 7=, —FH, RRR T LIZHBWN
TDA, ZTORBERESZD SN (Fig. 7, 8).
DI EME, Ca9-2212F1F 5 ATRA DIEFFR
HIZRARae, BERXRBEDATEX A v =2
LL-378EF07ut— 4 -SRI EETHI L
2k, BRIA TSR Sz, 5
IZDWTRESHOBEHBETH 5,

SO, 237 ADEEREY TS 5 ATRA
BOMEOHRREZ G T2 Z & AR S e,
WEEHMEILWRE I, YL F 757 v PR EDBIE
KEERET D LOENRESKE SENT 2,
Z DR, DEEELRENARIZZD, HRAKSD
BUORIE A AD BIERN S B, &> T, WEHEIE
BEPOOMENRES RIFICHRET S Z L, RS
MFEICNT 5 RBZERETH D, TOMNKOT L
HikiE, 79y vy ricfRESh s &5 LlITE
BrETFehsd, LrLERS, KFRIZENT,
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