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Inhibitory Effects of Novel Hexapeptide on Melanogenesis by
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oF: 3 ATOIAL 6 7S] ofu AL 2 ol o]R FAREO] = (hexapeptide) o] T Fof thal ek
A9 23} skl = A2lo] oJs folF o] Wohd 4 Asi B HNR, Wehd 4% T
St 38 H29l tyrosinased] FH0] E ClEH 02 Aol B Bk, Wehd A4 B AR
&S 2 3t 43} tyrosinase (TYR), tyrosinase—related protein 1 (TYRP1) U o]52] AF¢] AAFeIA}Ql
microphthalmia—associated transcription factor (MITF)2] W3 o] alAl#Eelo| = A g|of 93] J-2J3t =30
2 A =Holet =3 sAbEEo|= Ao o) MITF Ed-& 245k= 49 AAFIAR] cAMP-response
element binding protein (CREB)2] QA7) A3 &%l MITF QIANSHES E3) 2ol E&fl(proteasomal
degradation)S §E3}= extracellular signal-regulated kinase (ERK) ¢lAts}7} 271 = Qit), o] Qo &,
At F o] A2 f o]Fol Bolst= BEFAY 14 JAAEE YK Rab27A, melanophilin, myosinVa2]
W AAEEol=d 28] foa FEoR Ad Ht, o] BT T, B Ao st =t WA
Zof wepd ALY Tl 941 BARIAR) MITFS] W @ Ho) 292 Bo webd 44 o) 2 Wehe o5}
22 Al debeg s g A AukE UE= Ao Heloh, A E o] =Y o]t v A5
At oW 7154 FE ANE SEE 5 AL ACE J|gEr

e g 0 jo

Abstract: In this study, we investigated anti-pigmentation effect of a hexapeptide. The peptide significantly reduced
melanin contents and inhibited tyrosinase activity in a dose-dependent manner, in which tyrosinase is a key enzyme
in melanogenesis. The peptide also significantly reduced the expression levels of tyrosinase (TYR), tyrosinase-related
protein 1 (TYRP1) and their upstream transcription factor, microphthalmia-associated transcription factor (MITF).
Furthermore, the peptide suppressed the phosphorylation level of cAMP-response element binding protein (CREB), a
transcription factor of MITF, and increased the phosphorylation level of extracellular signal-regulated kinase (ERK),
a kinase mediates MITF phosphorylation and proteasomal degradation. The peptide significantly inhibited the expression
of Rab27A, Melanophilin, and MyosinVa, the components of motor complex involved in intracellular movement of
melanosome. These results suggest that Hexapeptide could be used as an effective whitening agent that has inhibitory
effect on melanin production and melanosome transport by regulating expression and degradation of MITF in melanocytes.
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Hehde 2o, vlMHA|, 2 SkkE 5 QF Rl
el thet Ml He s Qlsf 3Ea] 7|A52] Mg dA
Hmelanocytes)ol | AET1]. 2 Aol 2Al] o
o) ZFAE A2 4 FEH]E alpha melanocyte stimulating
hormone (a-MSH), adrenocorticotropic hormone (ACTH),
stem cell factor (SCF), endothelin 1 (ET-1), hepatocyte
growth factor (HGF), basic fibroblast growth factor (bFGF),
granulocyte-macrophage colony-stimulating factor (GM-CSF)
o e Q5] o8l MebdAlm el A7 A
25w, 2l4F Iy 47]3(lysosome-related organelles) 1
HeheF(melanosome) WolA ABAETH2-7). o] & 2
AN ZA  Se]El a-MSHE=  pro-opiomelanocortin
(POMO)OIA §2iel 2 Hefol= arow wepy
A3 FEHE] melanocortin 1 receptor (MCIR)o]| Zgls}o]
Al U] cAMP =52 2831 protein kinase A (PKA)<2]
S HEalTh89). S48 B PKAL 8] 2 o]
cAMP responsive element binding protein (CREB)2] 24J-S
G5k olof] 2J&f microphthalmia-associated transcription
factor (MITF)2] & Z717F o] Fo]XITH10]. MITF= 2
2hd 4 T 9] siA] a9l tyrosinase, tyrosinase-related
protein 1 (TYRP1), dopachrome tautomerase (DCT)o]| tij$t
A} QR ZRgalo] w21 skl

78 9 FeNe mi ulah cumelanosome) )
Ae s ZA Yl AR vYE 5 ek 271 W F
H(lumen)ol] M7} glim 27] Tl H{A7E wHEke=
IGAE AA IR 227]3% W PMELLT / gpl00S 5=
8 A 847 ol e ARAE B85 22AE
AXA ek 3dARE = dehd M aasol ofs 4
F wepdo] wWehed Wf ARAloll ARPEAl HaL 4447t
A A e o] WErth Eolx|m AL 2ol ZgE Tt
[12,13]. oA /<% HWepeEd Rab27a, melanophilin,
myosin Va 2 FHJ¥ Hefed ols EiAl| o5
FHANA A 571 o2 A Y olF & AA
Al ek [14-16]. o sE WefeEE: o] F kuFof A
EAloh= 2P AA R A, o el fixJs) Ak
A Aol gt Al AFE oA avkE UERdTH17,18].
At Wepd S AGAYN AlE BE T|Hes &
Zagh HhgolA, &Aooyt sHE T mAHAI}

etaldE e8] A, Alded A 1 Z, 2020

7o o 9af Q1x}Y] ApFolLt TEE o) o)) Tk

d Aol oA 7lu], A, AWl St
oA AR R A9 FAA AE A A
Asks dor1A Hrh19,20]. ofof wef 3 A=,

deA| e S Ak glo] HiEAeke v &
o

W 718 BCR Sl A7E Z8E AL QleH21,22].
Hepo|= A= Tl o) 24 whelQl op|ieibEo]
AR AAEo] o]FoR= T AR AIRIEHIo] =
L QIAIY Tl e S-S fAlsHA BY = Q=
Arlo] qlol, 2T 3PdE W ook dAlolA 4 A
2 WS A o] o]fo|R]ar QIARH23,24]  thAl=
2739 AAS 7L 7lel A= HAEH Ha] &
o] ofgfFo] glow uFol EAfsl= Tl Fafaa
ol 98 A wEellEls % EAskal lri2s5]. o]
£ S5l Slel, WA A Fae] digh
alcohols, azones, hexanoates, unsaturated fatty acids@} 22
Fi FEAE ARshs W, FE 8olsH o =
54 fetole AES ol8sks W, A FEAE
Agtsh= B, 18|37 liposomes, transfersomes, niosomes,
ethosomes ¥} o] FEfo| =5 U3} sh= WM 5ol ¢
TE| AL QITH26-28]. ESE Tl Bal S ogh
32 ujo} Ejol=0) SHHAIS ol Wilo e A
A cl=e ol o 29lel ohleale ABsh
H, T= N EThS opA|E S (acetylation) kAL C Ut
o] =8l (amidation) = W o] AL SIr)
i ATASE ekl by A BAE wole et
o= AAE sty $Iol, AbTIHONN HAT 2 ~ 20
A ofulatoz ojojxl Wefol= jouelelg Sha
9 BB o] % ST AsS Holt S
£8 UEsienk & A7e|4E of spbeole] Wt

O o 1S w49 E Selsic

g

flo o L Hr

2. Mz 2 o

21, AleF

Hepol= @ THelA] AMEE 2CTC Resine
BeadTech (Korea)Al2] A& AR5} AL Fmoc-oFa| Al
hydroxybenzotriazole (HOBt), N,N,N’,N’-tetramethyl-O-(1H-
benzotriazol-1-yl) uronium hexafluorophosphate (HBTU)+—



BI6F10 @2k AlzolA At dAbgieto| =] MITF 248 53 Wehd A4 As) a3t 13

CSBio Co. (USA) Al&=2 AME-5F3TE Dimethylformamide
(DMF),  N,N-diisopropylethylamine  (DIEA), piperidine,
trifluoroacetic acid (TFA), thioanisole, phenol, ethane dithiol
(EDT), triisopropyl silane (TIS), diethly ether 9} -2 $HA
off ARG AR tigela(Korea) o] AlE2 +A8H A
gk,

Az ARdof|A ARERL fetal bovine serum (FBS) %
dulbecco's modified eagle medium (DMEM) powder+= thermo
fisher scientific (USA)oJ|A 3} AL penicillin/streptomycin
L AZ(Korea)ol| A F3}3ct.  Sodium  bicarbonate,
sodium hydroxide, arbutin, 3-[4,5-dimethylthiazole-2-yl]-2,5-
diphenyltetrazolium  bromide =~ (MTIT), 3,4-dihydroxy-L-
phenylalanine (L-Dopa)+~= Sigma-Aldrich (USA)%] A&
TU5te] ARSIt Rab27A, melanophilin, MITF, tyrosinase,
TYRP1, actino] o3t &A= Santa cruz biotechnology
(USA)llA -9 3F31al, p-CREB, p-ERKO thet &A=
cell signaling technology (USA)ol|A ¢ SFch

2.2, Adurd

221 HEO|=E 2y

Capacity 0.84 mmol/gQl CTC resine DMF Sul}E 33}
gk ¥R37IolA B §Rg AAETE 919 wkEle) 2
=F Fmoc-Proline ¥}, 2.5 % DIEA £ DMF 8ufj£ 7}
gk % 2 h B¢ HES HARITE FlolA] HAE 7E
(Sigma Aldrich, USA)Z 41-9-0] A< slolali DMFE
A& AR A2 k& E resinof] 20% piperidine /
DMFE 2 3] 7}sto] ofu|=Ake] Fmocs A|A gtk 71o]
A HAER BEEO] FAS RISkl DMFR Al A
3ltl o] X arginine, leucine, phenylalanine, proline,
tryptophan <>A = Thy 1S WHESITE 2 5 Fmoc-of
oAt 2 gEF HBTU, 2 92F HOBT, 2.5 % DIFA
2 DMF gol2 715 32 h 53F ¥k Ak FlolA
HAER whge] $AS SRl DVFR AlX AXg
th A& k& = resino] 20% piperidine / DMFZ- 2 3] 7}
3o} ofulAte] Fmocg A7 gk 7old] BlaEz
9] 42 ERIstal DMFR AlA AAJgic 25 g4
=2 3, cleavage solution (TFA : HO : thioanisole :
phenol : EDT : TIS=815:5:5:5:25: 1) AF85
o] getol=F gxlof|A &2 1L diethly etherE ©]-&-
sto] A AR & AAER7E o83 AFE 5 3] A

ARIE o] 2 xS A3ste] HEpol= AT e

seaioic

g gepo]=9] £%F HPLC (U-3000, Thermo
fisher scientific, USA) BA4S E3f &gy on, C18
(Pursuit XRs, 250 * 4.65 mm 100 A, Agilent, USA) A
2 0]g3ste] o] =AF 0.1% TFA in water / 0.1% TFA in
acetonitrile gradient 3} 34 1 mL/min Z=A S & UV 214
mm oA 7E5te] Bkl siick

Bxjek 81012 o8 LC-MS/MS(3200 Q-rap, AB SCIEX,
USA) 5442 28190 Cl8(Pursuit XRs 100 * 2.05 mm
100 A, Agilent, USA) AHE o|&3}o] o154} 0.1% formic
acid in water / 0.1% formic acid in acetonitrile gradient 5}o]|
04 025 mUmn A2 MSMSZ AZ 3Rl alock
MSMS B4 248 ESI Positive mode, Source/Gas : CUR =
20, CAD = High, IS = 5500, TEM = 350, GS1 = 50, GS2 =
50/ Compound DP = 50 ~ 80, EP = 10, CE = 10 ~ 50, CES
=1 ~ 108 5] 3}%cTable 1, Figure 1).

Table 1. Synthesized Hexapeptide

Name Sequence Purity (%) M.W. (Da)

Hexapeptide NH,-WPFLRP-OH 99 814.9

222, M= HHQF
Alslol| ARE3SE BI6FI0 melanoma A|EF= ATCC
(Virginia, USA)OIA] 9J81%a1 10% heat-inactivated FBS,
1% penicillin/streptomycin, 1.5 g/l sodium bicarbonate 3
35 DMEM iR 37 C, 5% Q0,27 alol|A] wjeksich

223, M= =4 Mg

BI6GF10 HEZE 8 x 10° cellswell "UEE 48 well plate
of E5=5te] 1 UZE ik & 2% FBSE :3RE vjx] =
AollA SAElo|EE sHE Ae|ste] 3 Ui Hjek
3tk 4 mgmL MITE ZF wellof 20 (WA 2718kl 4 h
52 37 C oA RS Xegst & wix|E AAskL
DMSO 500 A5 Aeste] sup(formazan)s =0 Wt
Ha058-5 A|(SpectraMax M2e, Molecular device, USA)S A}
85to] 570 nmof|4 o] S S3Irh

224, Hatl MME S0l Al

BI6GF10 A|ZE 5 x 10* cells/well WEE 6 well plateo]]
w55te] 1 U7t vy = 2% FBSE G HiA] 270
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o
min
-200_\ T T T T 1
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Integration Results
Sample Name: PD-4 1909RnD-02 QC 6ug
No. Retention Time Area Height Relative Area
min mAU"min mAU %
1 18.997 0.394 4782 0.22
2 19.235 179.157 1239.937 99.29
3 19.490 0.895 9.478 0.50
Total: 180.445 1254197 100.00
A
[ TIC: from Sample 1 (PD-4(P) 1909RnD QC _ 814.9 Da) of PD-4(P) 1909RnD QC _ §14.9 Da.wiff (Turbo Spray) Max. 4.129 cps
596
4.0e9
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©
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Time, min
| B +EMS Exp 1,5 951 min from Sample 1 (PD-4(P) 1909RnD QC _ 814 9 Da) of PD-4(P) 1909RnD QC _ 814 9 Da wiff (Turbo Spray) Max. 7.9e7 cps
7667 815.4(1)
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B

Figure 1. Analysis of synthetic hexapeptide. (A) The purity of hexapeptide was confirmed by HPLC analysis and it was more than
99%. (B) The estimated molecular weight of hexapeptide was confirmed by LC-MS/MS analysis.
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BIGFI0 Webyl AEo|A A5t dAbiEtol = o) MITF 288 $3 Bk 4

A SApEe| = s Aejstel 3 ek HjeF T
Ao 4 FE2 9190 100 nginl. o MSHE 54 712
Shan opY RO 200 M AFEE AME Sl H)
TR S AEZE 3J4estal IM NaOHE 200 (A A2
slo] gafeich. EAREAR SaEo] et 490 nm &
HEg 2

O

2.25. Tyrosinase &M =4
BI6GF10 AZZ 5 x 104 cells/well “‘Ei 6 well plateo]]

Baslo] 1 ok Wik 2% FBSE mEa x| 27
e Pt

dapd A SE2 98 100 ng/mL o-MSHEZ A A2
Skl OFd RO EE= 200 (M PHELS ARG gt uf
oF 27 % wello] lysis buffer (Sigma-Aldrich, USA) 200
(L H2)5to] QRS 525} BCA kit (ThermoFisher
Scientific, USA) 0 & Thla Ak 5 90 X Z} 2879
RS- 96 well plateo] €4 H+=tl 10 mM L-DOPAE
7} wello]] 20 (LA A3kt 37 'C 2704 30 min 52t
Uk B BasieAlE 475 nm SRS 4%k

2.2.6. RTX} Ll BA(RT-PCR)

BIGF10 A|ZE 5 x 10" cellswell WEE 6 well plate]]
Bslo] 1 A7F ujoF 2% FBSE 33 ujjA] 240
A SAEO|EE FEEE A E]sto] 3 A7F wjeF gtk

Table 2. Primer Sequences

Gene Primer
Forward 5’- GAAAATAGCGCCAAGCACCC -3’
Reverse 5’- CCTCTTTCACTGCCCTCTGG -3
Forward 5- ACGATGTCAGGGGCAAACAT -3’
Reverse 5°- CTCCTCTGTGTCAGCACTGG -3’

RAB274

MLPH

Forward 5’- TTCTACATTGTGGGCGCCAT -3’
Mros Reverse 5’- TCCTCCAGGTTGGTCAATCG -3’
Forward 5’- CCAGCCTGGCGATCATGTCAT -3’
e Reverse 5°- GGTCTGGACAGGAGTTGCTG -3’
Forward 5’- GGCCAGCTTTCAGGCAGAGG -3’
e Reverse 5’- TGGTGCTTCATGGGCAAAAT -3’
Forward 5’- TCTGTGAAGGTGTGCAGGAG -3’
TYRPL Reverse 5°- CCGAAACAGAGTGGAAGGTT -3’
Forward 5’- GGTGTGAACGGATTTGGCCGTATTG -3’
GAPDH

Reverse 5’- CCGTTGAATTTGCCGTGAGTGGAGT -3’

I K 15

H 3] 100 ng/mL a-MSHE 4] 2]
200 M QHEIS A e o)
FE= T /\1155% 3]<=3}31 RNA extraction kit (Qiagen,
Germany)2 ©|83 RNAS 2]t & RT-PCR premix
(iN(RON Biotechnology, Korea)E ©]-83}] ¢DNA A1
ZI3§3ic]. o] PCR premix (iN(RON Biotechnology, Korea)
2 7F {R H zefo]u] (Table 25 o183l ME &
H] & PCR #H|(Vapo. Protect, Eppendorf, Germany)S ©]

83 PCR Zle¥stal #7|96S Boll Ud He 8l
Stk
2

2.7, THHZEL BES HM(Western Blotting)
Wehd A4 2 Weped ofF ¥W GMuse) wd
7] I3 Ae] 20e Theat Pk BIGFIO A
= 5 x 10* cells/well WEE 6 well plateo] E3}0]

A7F wljoF 3 2% FBSE EgSH wljz] 7oA sx
shitgleto]= 9 QPTIAT] 200 M RS Helst
o] 3 ek voRRIch Webd Ay = 7o) A 100
ngimlL o-MSHE: 4] Aejick

MITF %3 g chlzEo] oAls) 28 ks
Qg Ae] 7S oh3at Zth BIGFI0 A|ZE 3 x 105
cells/well W= 6 well plateo]] 25510 1 L7F v
2% FBSE 33 Hijx] 2xiof|A] XgEle| =5 %E%‘_
= Aefsle] 3 agh wjef Sick Wehd A RS 9P
100 ng/mL o-MSHE FA| *]2] 3}al oFY 2oz =
200 WM LS AME Tk

HioF 5 & N|EZE 345}l lysis buffer2 M|EZE &
35k 3 BCA kit& 0]83) Thald A=ks Ayt 7+
AHelo S oke U AHE F4] ¥ polyacrylamide
electrophoresis  (SDS-PAGE) 2! polyvinylidene  fluoride
(PVDF) membrane 0 29| transfer Z13Y3Ich 0.5% Tween20
2 3Z3}5} phosphate buffered saline (PBS) o 91 5% &

ARG o] T blocking 2 2F Q145 et B 23
TS AsYsic). Aol H2HE horseradish peroxidase
(HRP) £ western detection reagent (Elpisbiotech, Korea)2}
Hke3l & g2 w29 1g5}ar o] & Gel Doc (Gel Doc
TM XRT, Bio-Rad, USA)O.2 o]u|x] BAS zadsic).

>

lo

“mm

228 E7
2 AFoA AlE AES F 3 3] oA HIEEEG A
glojgle] FAE 94 HAL student’s t-test= Al =

J. Soc. Cosmet. Sci. Korea, Vol. 46, No. 1, 2020
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Table 3. Inhibitory effects of peptide candidates on melanogenesis

Peptide (200 pM) Amino acid sequence

Melanin contents
(Inhibition rate, %o)

Tyrosinase activity
(Inhibition rate, %)

Pep-1 NH,-WPFLRP-OH 26.8 23.1
Pep-2 NH>-SYHRKIKR-OH 153 14.8
Pep-3 NH,-GHHSLHY VDIHIH-OH 153 -
Pep-4 NH,-KRRHPKHHHDHH-OH 22.6 -

ok A3} 712 mean + standard deviation (SD).2.2 UE}
WAL p value 0.05 w9kl 95 FAA F2ido] o
L qow 7% sk
3. 2ot o o
3.1. 8% HElO|l= MH

2~ 207) ofuietbo R ool ol ejolre

S ©F 300 F2] ed=ofl gt Wehd A oA ddE A
3y s FH 2 4 7S ATk (Table 3). ©]
Z depd YA oA D tyrosinase O*Xﬂ anzt 7t
w2 =] AAFERIEPep-)E FA HEIE
2 Ad & dehd A4 oA 71 =l ‘3-! w71 o
7= Y 33k

32 MZ EA of= S0l AlS
6_1“/\]—3‘@]5]—0]5,(1] B16F10 /Rﬂ_-\Tgoﬂ ]q.]?:,ﬂ‘ /\‘“_:E %/\(_)] OI]EA
£ gholsly] $18l 0.1, 1, 10, 50, 100, 200, 500 (ME 5

Relative rate (% of control)
MR D o O
o & & & & o

o

10 50 100 200 500
Caon Hexapeptide (uhd)

Figure 2. Effects of hexapeptide on B16F10 cell viability. Cells
were treated with various concentrations of hexapeptide for 72
h and cell viability measured by MTT assay. The results were
expressed as the mean + SD from the three independent
experiments.

etaldE e8] A, Alded A 1 Z, 2020

v 2= A3 = MIT assay% egsiict 1 4
T A A2 ol folst ARe vt ke
tth(Figure 2). o] 3 A3 A+ 7:'1—]*’1]/‘1 Aehd 47
A7} FEtEhA TEE 10 M o] smet o4 o
Z dRE A Q] 200 (M o5te] FER HE T
R Al S A 2 shc.

N

¢

33, HWat Al o Al

SApgEto| = 0] Wbl §H4d oA BTkE FRIE]
3| 10, 50, 100, 200 /M 5= = BI6F10 HJZo] Ha]at &
dapd AAES vl stk 1 Ad SxpEto| =0
ot s 229l Wahd YA AA7E TEEQIL A
e A = 10 M A oA 9%, I 5
Q1 200 @M H2] 2N 27% 0|3k o]F 53
siagelo| = o] ot Wapd A4 oA ats ERIg
4= SISIcH(Figure 3).

350
°
-E 300
<]
5 250
©
5 200
£ 150
¢
lg 100
B 50
&

u]

100
Con Hexapeptide (i) Arbutin
Con a-MSH

Figure 3. Effects of hexapeptide on melanin contents in a-MSH
stimulated B16F10 cells.

concentrations of hexapeptide for 72 h. Arbutin was used as a

Cells were treated with various

positive control. The results were expressed as the mean £ SD
from the three independent experiments. *p < 0.05.



B16F10 Webd Al3Ee[A] 2157 AMsEto] =2 MITF 245 &3 Wepd

. 450
_g 400 .
o 350
o
s 200
3_2_ 250
& 200
2 150
o
-_E 100
$=l[]

o

10 100 Z00
Con Hexapeptide (uhd) Arbutin
Con a-MSH

Figure 4. Effects of hexapeptide on tyrosinase activity in o
-MSH stimulated B16F10 cells. Cells were treated with various
concentrations of hexapeptide for 72 h. Arbutin was used as a
positive control. The results were expressed as the mean + SD
from the three independent experiments. *p < 0.05.

3.4. Tyrosinase & oix| Al

sIAbaEto| = 0] Waphd A oA &t Wehd A4
9] =8 A4l tyrosinase g Ao &JgE ZQ1A|

ERI5k7] 98l A= W tyrosinase & A A %13y

A

a-M5H

Hexapeptide
Con Con 10 50 100 200 Arbutin i)

MITF
TYR

TYRP1

GAPDH

A el w2 17

sloick. 1 AT slmEolse] gt R ofEHel
tyrosinase 24 A7} TEEACE Asfee A w5
2110 M A 204 9%, FaL F=Ql 200 M A
2] 2ollA 27% F=Eolqltk oI5 Fdl FApHEre| =9
oIt tyrosinase B oAl BIE 2RI 4= Ut
(Figure 4).
3.5, Hat i Ax| 71 =l A

satgiEtol =) weld o4 oAl 1A S1e 93
Hepd A el =2 349l tyrosinase, TYRPL 2
ol5e] WS fEsks AHARIAR] MITFS] el 9l A
Z Y 22 32 sk BIGFI0 Ao 10, 50, 100,
200 M FEE SARIEC|=E APt A3 a-MSHO|
olaf} 275l MITF, TYR, TYRP1 §-#%}2] mRNA &
o] 8O3t £FoF ZHAEE= AL AT £~ 9l9lom
(Figure 5A), MITF, tyrosinase tHH2o] 2w Golat 7+
A5 Ye|ith(Figure 5B). E3F a-MSH FX= Z70]

MITF

200

s
i
S
S
s
g
o1
s
o
2
&
©
-4

50 100 200

Hexapeptide (1M)
Con a-MSH

250 TYR

Relative rate (% of control)
-

10 50 100 200

Hexapeptide (sM)

a-M3SH

250 TYRP1

Relative rate (% of control)

10 50 100 200
Hexapeptide (M)
con a-MSH

Figure 5. Inhibitory effect of hexapeptide on the expression of melanogenesis-related genes and proteins in B16F10 cells. (A) Effects
of hexapeptide on the expression of melanogenesis-related genes in o-MSH stimulated B16F10 cells. Cells were treated with various
concentrations of hexapeptide for 72 h. Arbutin was used as a positive control. (B)(C) Effects of hexapeptide on the expression of
melanogenesis-related proteins in BI6F10 cells. Cells were treated with various concentrations of hexapeptide for 72 h with or without
o-MSH. Arbutin was used as a positive control. (D) Effects of hexapeptide on the phosphorylation of CREB and ERK in a-MSH
stimulated B16F10 cells. Cells were treated with various concentrations of hexapeptide for 30 m. Arbutin was used as a positive
control. The results were expressed as the mean = SD from the three independent experiments. *p < 0.05.
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