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THE INTERACTION OF PHOTOPROTECTIVE EFFECTS BETWEEN
KERATINOCYTES AND MELANOCYTES VIA ENDOTHELIN-1/STEM CELL
FACTOR SIGNALINGS
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Abstract Ultraviolet (UV) radiation is one of the important etiologic factors for skin cancer. Pigmentation of
the skin is the major photoprotective mechanism against UV radiation on human skin. Pigmentation depends on
the function of melanocytes, which produces melanin and transfers melanosomes to surrounding keratinocytes.
Endothelin-1 (ET-1), and stem cell factor (SCF) are cytokines secreted by UVB-exposed kerationcytes, playing
pivotal roles in regulating the melanogenesis in normal human melanocytes (NHM). In this study, we demonstrated
that treatment with ET-1 and/or SCF not only stimulated melanogenesis but also significantly suppressed the UV-
induced cell death in NHM. In addition, we revealed that expression of heme oxygenase-1 (HO-1), an anti-oxidative
protein, is up-regulated by ET-1 or SCF in NHM. Taken together, ET-1/SCF, secreted by UV-irradiated keratinocytes,
increases HO-1 expression, thereby protecting melanocytes from UV-induced apoptosis, and stimulates melanin
synthesis in melanocytes to protect keratinocytes from UV-induced cell damage. It can be regarded as the interaction
of photoprotective effect between keratinocyte and melanocyte.
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Zowptx Yy F+ ) »-1(Endothelin-1, ET-1), #
HE R ¥ (Stem cell factor, SCF), o-X 5 /3 A
Hll i A L € ~ (e-melanocyte stimulating hormone,
oMSH) IZ A 5 = VEAICBWTE b TEER
B ZIZLTWBETY K512, oMSHIZ A F
VAR RETLOALLT, AT WA MC
K4 BN 28 L, 25 2914 ot
R EERREIC S L Twa Y. Lal, ET1®
SCFIZBALTIE, X T /¥4 b OEIEGHEERE
WCBS- LT stk il MEssize AL R
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KifgeThb b ET-1, SCF 604
R T % 5535 L CRIMEIEICEIS LT b
THEVED D B & # 2, Fi4 OWMEE1T- 7.
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EH AT 794 MR Medium 254, B 5l K-
I RE Ho 3% % HMGS 1 Kurabo #E & ), ET-1 1%
Sigma Aldrich#: &9, Va>¥+ e SCF it
PEPROTECH #1: &9, CellTiter-Glo Luminescent
Cell Viability Assay i Promega t1: &£ 9, RNeasy
Mini Kit I& QIAGEN #1:& Y, ReverTra Ace-o-, KOD
plus polymerase 1 Toyobo f:&1), iQ SYBER Green
PCR supermix (& Calbiochem X 0, F7-ZD1h
DFRII1LFXT Nacalai Tesque fEX D EEAL7-.
HRaiEE

1FEHE e 27 /94 b (Normal Human Melanocyte,

NHM) 120.2%V/N =7 ¥ T 3 & i 1 % (BPE),
05%V/N 7 ¥ g 41 1fiLi#% (FBS), 3 ng/ml & b ##
MESF M B B 5E K 7B (hFGF-B), 05 mM k k&
J—FV Y, 5mg/mlA4 YA ¥, 5mg/ml b
A7z Y, 10 ng/ml 7 # VAR —)V-12-3 )
AF VH-13-7 27— b (PMA), BX0U3 mg/ml
AR VST HMGS %3 in L 7285 # Medium
254 THiFE L 72, ET-1, SCF #H\W7- 9T,
Ml 2 ) > Efe i A B AR K (PBS) Tk L 7= @
Y, WK T CTd % BPE, FBS, hFGF-B B &
' PMA % BgZ: L 72 Medium254 T24 K¢ A & —
RN—=YarlL, £O#%ET-1, SCFZ#&EML 7.
TRTOFFILITC, 5% CO, 9B%ZER, i
WRBEDA U F 2 RX—=F =N Tlro 7.
EEM 7I &4 L RT-PCR

RNeasy Mini Kit Z T, ¥ X HYRNA%Z
M L7z, ReverTra Ace #d bW T FReDRMT
WHZG L cDNA 2R L72(A7—1 130T, 10
Gy, AT —3V2:142C, 2048, A7 —3Y 3 :99C
548, A7 —Y4:47C, 5%47). mRNA % Bl &
12 1Q SYBR Green PCR supremix, Opticon2 %3
HWTYTNVE AL RT-PCR ZiTWwER L L7z, A
L ¥ V7 F — ¥-1(Heme oxygenase-1, HO-1) B
& O glyceraldehydes-3-phosphate dehydrogenase
(GAPDH) D77 4 ~—I3 Fatol ) 794 » L7
HO-1-forward (5-GAGACGGCTTCAAGCTG-3),
HO-1-reverse(5-GTGTGTAGGGGATGACC-3),
GAPDH-forward

(5-GCCATCAATGACCCCTTCATT-3),
GAPDH-reverse

(5"“TTGACGGTGCCATGGAATTT-3). PCR®D
g FRe stk ciro7z (A7 =1 :95C, 3
. AT —Y21:95C, 158, A7—Y3 1HO1
60C B £ U GAPDH 61C, 308(7 ==Y ¥ %),
AT =24 172C, 308, A7 —3 24 1340494
VATV, AT7—Y5 1 4T, 104).
EFRBOAE

NHM #9677 =)V 7 L — | T20,000f0d / 7 =
VOMBEECTRERL, 24RMA Y —X—2 3
v L7 Zo#%, ET-1(10 nM) B X " SCF(10
nM) ZRIL T8 MM L, FibzkrELiL T
PBS % fil 2 UVB(30 m]/cm®) % &4} L /2. UVB
W%, PBS 2Fr2:L, WU ET-1, SCF &Nz 7z
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® mRNA % w /I HET L7z,
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ET-1 SCF ET-1+SCF

UVB 30 mJ/cm?

1. ET-1 B XU SCF I38/EHSC X 5 NHM @ﬁﬁlﬂﬂ’aiﬁ%?ﬁﬂﬁu L, EfFEfz#Eins€ 5. NHM % ET-1(10 nM), SCF
(10 nM) T 8 BRI RTALE L 2%, UVB(30 mJ/cm®) 2 4 L, 24WRI#2 12472 Cell-Titer cell viability assay

ZIHWTHE L7z, 133 M7 - 728D 1 ©>Th 5 (Student 1 H5E.
FALE NHM. **P<0.01 vs. UVB B4} ET-1 bl NHM).

*P<001, *P<0.05 vs. UVB gt ET-1/SCF
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ORI ED SBHT 20 5 2 OEM S 5 &%
Abh5.

AKFROMERE LD, ET-1 BXUSCFIZDH,
UVBEHZ X % %5 7 ¥4 t OIS % i
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WIS & 2 AEAEREOR A oI R 1L, My
THAEERI R X B b D TIE R L, ET-1 2 SCF #°
UVB M5 X A58 2 B0l L 72k R e £ 2 5
ns.

Z D ET-1, SCFIZ & % %A BhEE1EH o A
BAHNZANIEIAHTH %A, KWL TET-L,
SCF 23 ARBi I F- o O & > Tdh % HO-1 58
LA IELIENPWELICH D (K2), HO-1
A ET-1, SCF 2 &k Z28ARBEICES- LT 5
e R E N, LaL, R1IWKWRLAZX
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FERHIRY RAIER S R D DTH Y, A5 7 HA b
DRAVRPIENC 1 HO-1 B LA DA D 2 H =X
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THDIIEHBOMERETDH 5.
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#H#

W 2
1
® 45 |
2
o |
£
= 10 i *%
% [
x °
L
0

ET-1(10nM) (9
SCF(10nM) ()

(+) (-) (+)
(+) (+)

2. NHM 2815 % HO-1 128§ % ET-1 3 & O° SCF o #miwxyA. NHM X ET-1(10 nM) & SCF(10 nM) ®—7, F7z
WM C 2 RIS L 728, A RNA 24 LY 7V % £ & RT-PCR 217 - 72, %l 3 17 - 72 EBOF it =1
HF#AETH D (*P<00Ll vs. I~ b —)b. *P<001 vs. UVB 4§ ET-1 4L NHM).
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BULHEEM. UVB &GS h7zrZF /%4 MIET-1, SCF
T B, THOHMEEFIZEY AT /¥4 MEX T = A%

MAEL, FEOTrSF /2394 MIAT IV —0%2M8T5. 75F 794 VOB ET bbb ERIEMTIEIAT =

BAT=rF vy 7 (BB 2K L, UVBIZX 5 DNA OEEZHVWTWS., 52

, A7 /%4 MIET-1, SCF &

%\ i o-MSH ORI % 43T HO-1 O%BA# L, UVBIZX D 7R =Y ZAEZFHVTWS.

EMNLTAT ¥ A b OIS %2 I $ 2 EH 2
borlEZoONI, Thbh, KFEIHEDEIC
BWT, A9/ MNIAT=VEAIZEIYD XS
FIOHA NEBIEL, 7FF %4 NIV A A
AWMLY AT 794 PEBIET S EVHHM
HAEHADPHFAEL TWA I EAURBREN (X 3).
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