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KIEM 1(TRPI) | BEABREEAH S 2( TRP2 ) mRNA [R5, FHEE AN TYR | TRP2 (8 A 1E 0
% & 1E 0~50 pmol/L MR YL, /INrFAbA4 1942 Xt BB 2L PIG1 4TS 71 52 25 J 68 it X (P>
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Promoting effect of small molecule compound 1942 on melanogenesis in melanocytes

CHEN Ya-nan, WU Jian-hua"
Department of Dermatology, Changhai Hospital, Naval Medical University (Second Military Medical University), Shanghai
200433, China

[Abstract] Objective To explore the effect of small molecule compound 1942 on melanogenesis in melanocytes and
the possible mechanism. Methods Dopa staining was used to identify the PIG1 normal human immortal melanocyte cell line.
PIG1 melanocytes were treated with different concentrations of small molecule compound 1942. The effect of small molecule
compound 1942 on the cell viability of PIG1 melanocytes was detected by CCK-8 assay. The content of melanin was determined
by sodium hydroxide solubilization. The activity of tyrosinase was detected by dopa oxidation. The mRNA expression of melanin
synthesis-related proteins (smicrophthalmia-associated transcription factor [MITF], tyrosinase [7YR], tyrosinase-related protein
1 [TRPI] and tyrosinase-related protein 2 [TRP2]) were detected by qRT-PCR. The protein expression of TYR and TRP2 was
detected by Western blotting. Results There were no significant differences in the effect of small molecule compound 1942 on
the cell viability of PIG1 melanocytes at the concentration ranging from 0 umol/L to 50 pmol/L. Small molecule compound 1942
was found to increase both melanin content and tyrosinase activity in PIG1 melanocytes (both £#<<0.01). The mRNA levels of
MITF, TYR, TRPI and TRP2 were also increased after being treated with small molecule compound 1942 (P<<0.01, P<<0.05).
There were no significant changes in the expression of TYR or TRP2 protein. Conclusion Small molecule compound 1942 can
increase the melanin content of PIG1 melanocytes by increasing the tyrosinase activity with no obvious inhibition of cell viability.
The mRNA expression of melanin synthesis-related proteins (MITFE, TYR, TRPI and TRP?) are also increased.
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Ko A T A0 L 2 T 19 19 4 A TR E AR o 4 it S
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Compound ID 1942

Amount 150.8 mg
Molecular weight 369.4350
Formula C,.H,;NO,S
Solubility Soluble in DMSO

Stability Recommend compound

be stored in—20°C freezer

B1 NDFREY 1942 LEEHX R EMER
Fig1 Chemical structural formula and chemical
properties of small molecule compound 1942
DMSO: Dimethyl sulfoxide

1 #M#FTE %

11 £Z&XA5ME DMEME; % (£ H
Gibco 28 H] ) , FBS (3 [H Gibco 22 H] ) , 0.25%
g, Z2RLE (EESigmaAF ), K5I
&, 9 EE B PCRIK A &, 9406 % 1 PCR X
( H A TaKaRa /A &) ) , RIPA 2 fig W ( I i3 34
A REYHARBRAF) , PCREIY[ETAY
T (R BOARAF ], Ryt B R
(tyrosinase, TYR) PUiA. S A i 22 2 B AH ¢
# 1 (tyrosinase-related protein, TRP) 2 it/ (4
[& Abcam /A @] ) , GAPDH N % # 14 ( 5 [# Santa
Cruz/~H]) , BIE RS ( HA Olympus 24H] ) ,
CO, K534 ( H K Sanyo /A7) ) , SDS-PAGE # B
HL KL ( SE[E BioRad 23 7)) , AKAfLEEZE N
ZR PIGI (ML BB A H AR A RA ) o /)
TAE Y1942 MIBERRE RE (5 R )
KIGFEE B Lo A MRHE J7 AREBURE A TG 3%
1.2 7k
121 ZRMMAPIGl thikshEHx R b2 R
5 10% FBS Fl 1% 75 # % / 55 % £ ') DMEM K 37
WAE 37 C. 5% CO, A F R4, HEEyam
A TR M e . BB K 4n i fE b T
6 fLHMx, 7£37 C. 5% CO, %1 T W5 48 h, I
185 i PBS VRV 40 ML 3 X, BIK 10 min, HALAIA
2mL 0.1% 2T, 37 C fEEmE, 29T 1.
2. 3. 4 h SR (A REBL, FAIEOTIE SR
122 CCK-8 41 ji B 1= L i BOEUAE KRR
41 L PIGT H 0.25% g i 7 A6 29 1 min 5 JH & 10%
FBS 1) DMEM 5583 ki Ak, 15505 R 2 i
JEH 1X10YmL, K4S T 96 FLA, FEAL
200 uL, B 3 NE . SE, sl Ak E
0, 3125, 625, 12.5, 25, 50 umol/L Y /N5 F
AW 1942 FREFER P ISR SRAE N 5% 24, 48,
72 ho SEERZE R 4 b B ALATA 19 pL CCK-8 i
F, AREEBESR 3~4 h T BRSSO i 25 20
450 nm P KA (D) {H.
123 ZZ@MPIGI ¥ EZ4 BN E RHA
AN B AR T A A b BE RS UE B, BAR T
BBk [12] R ik B o B ECE
I 41 f, ] 0.25% JR i 9 4k 1 min 5 &% 10%
FBS [ DMEM 35 72 2¢ 1k Ak, 813 240 it 25
1X10°/mL, SR Ji ¥ 40 f B 4 Fl T 6 FLAR, FEFL
2mL, 7E37 C. 5% CO, % 5 8 hJm, 44l



55 2 1. BRAERG , 55 /N A A 1942 0 SR AN AR A i S RELEH]

° 163 -

e & 5 pmol/L F1 10 umol/L /)N 43 T 4k & 1) 1942
() 1% F7 W Ak 22 85 5% 48 h, W 8% 37 T FH 0.25%
JEEWE T AL 1~2 min, 21k 41058 40 B B i 7%
EEPE P, 1420Xg B0 5 min, /NI W
W, F4hn A 500 pL 1 mol/L NaOH & (& 10%
DMSO ) 2 i an i, 37 ‘C/KWE 1 hJs FHBEEK
B JZEAG IS 5 4% 2H 450 nm K AL B DG, HBE
X & (%) = (NEHADH—=HADIE) /
(IR DM —FHA D) X100%;

124 Z X4 PIG] # B2 B B 2 SRH
22 B S A S 0T R S 00 i v i R T 1, LA
JEZ 2% Sk [13] B IE LA R O 4K
AR A, T 0.25% BB Ak 1 min 5 1155 10%
FBS 11 DMEM 35 52 2¢ 113 Ak, 18 7 40 it %% 5 ok
1X10°/mL, 2R J& ¥ 240 M 2 B Fp F 6 FLAR, 4L
2mL, 7E37 C. 5% CO, % FFE 8 him, /il
FHE5 5 umol/L 1 10 pmol/L /N7 A4 1942 11935
FRIRIREEIEFE 48 h, ZJEWad G SR F 0.25% ik
B AL 1 min, 2RI A0SR AR R 5 2 EP 4
FFEL . 1420Xg B0 5 min, /O ISR, 4
ZHANA 450 uL 1% Triton X-100 ¥ # &S5, Pk
YR —80 ‘C VKA, 30 min JFHUE B TR TR
R4, JINA 50 uL 0.1% ZEEH, 37 C/KB 2h )5
FHBFER SRS S 22 45 4H. 490 nm P ARG D .
fi% IR B A XA (%) = Ol DE— = A4
DAE) / (MHRADEH—=HADE ) X100%.
1.2.5 qRT-PCR ARG HEZ 10 5 1 2R il 17 1)
SELE, WEHOREE R 5 pmol/L B/ FAbA 1) 1942
A HPRZR A0 PIGT . >R qRT-PCR A il 441 fifg H
A UM E I mRNA £k, HE51 955 .
B-actin 37514 5'-GGA CTT CGA GCA AGA GAT
GG-3', Fii#51#¥ 5'-AGC ACT GTG TTG GCG TAC
AG-3'; /NIRRT IE AR G H% 5% [l ( microphthalmia-
associated transcription factor, MITF ) [iiF5|4) 5'-
TCC GTC TCT CAC TGG ATT GGT G-3', F % 5l
¥ 5'-CGT GAA TGT GTG TTC ATG CCT GG-3';
TYR L i#51%. 5-CGA GCC TGT GCC TCC TCT
AA-3', T iiF 51 ¥: 5'-CCA GGA CTC ACG GTC
ATC CA-3'; TRPI Ii#5|%) 5-TCA TCT ATT CCT
GAA TGG AAC AGG-3', F Ui 51 ¥ 5-AAT GAG
TGC AAC CAG TAA CAA AGC-3'; TRP2 514
5-TCC GCT AGC CAT GGG CTT GTG GGA TGG
GG-3', Ti#54#) 5-ACC GTC GAC TGG TAG GCT
TCC TCC GTG TAT-3', A f-actin N2, HI 27
A3 HT B A3 R AR X R K-

12,6 & @ JUH 47 FH5R RIPA 24/ R 24
fift 2 S B BB 19, FH BCA 4G - 9 24 2 1
WRE S IMA ARG i, 9 10 min #5 . BAL
JA 20 pL Z HFE S, 17 SDS-PAGE J5 # % PVDF
[, PBSTEME 3 WG, — i B &, VG
5 HRP An i B9 S IR o BRE — i E =R TS
Lh, {7 R CH ARG AR R BT

13 %it 42 5 Excel 54 #4740 112450
Mr, /1 GraphPad Prism 8.0 X 1F N 4t 27 D fig
X RHATIIE . AR X £ R, ARl
BORFMSIAEA 8, Fr i e/ b EE 3 IR,
KoK E (o) 47 0.05,

2 # B

2.1 ZEMPIGI X2 4R IFEWEFRELANT,
YA R RIE 5 2 F IR RE A K, A P ] L/ 7
R (B 2A) o TERSFRM PN 0.1% 2 UH
We, ANz RIS AL, JF ELREE R Y
TER AN Z B HIR (E2B) , ELE SR
i if Ry R A

B2 BERAMPIGI WEELER
Fig 2 Identification of PIG1 melanocytes
A: PIG1 melanocytes without dopa staining; B: PIG1 melanocytes
with dopa staining. Original magnification: X 20

22 REURE AN FALA4 1942 5t 2 4a e PIGL
E A0 CCK-8 MMl T-c g ;e (E3) &
N, A TA] He B (0, 3.125. 625, 12,5, 25,
50 umol/L ) /INirT4b-&4) 1942 J5 BA R 41 PIG1 fY
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1942 /E T B R 400 PIGL JEA 75 R o R 224

T B O pmol * L7}
3.125 pmol * L™*

{ [ 6.25 pmol * L.

{ [112.5 pmol * L

< 25 pmol ¢ L™
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[

48h 72h

Culture time

3 ARREMNTFHEY 1942 3B PIGL
HRaTE
Fig3 Effect of small molecule compound 1942 at

24h

different concentrations on cell viability of

PIG1 melanocytes

1M 10 pmol/L /Iy 73 F 4k & W) 1942 4b B 11 B 3= 4
MIPIGI RS T E T 22.3% (1.22£0.05 vs
1.004£0.05, P<0.01) , Z5HFEM 5 pmol/L /My
A 1942 VR FHZCR I . .
24 RELRE DT ALEH 1942 3+ 2 F m e PIG]
¥R BB E A Fem A 0. 5. 10 pmol/L
N TFAEA Y1942 AP R AR PIGL, 2R
PERINZE R B R, 5 0 umol/L BHAH HE, 5 umol/L
INFALE P 1942 KEELAY R R A0 PIGT H 1% 2R
i 35 1 TH i T 53.0% (1.51420.09 vs 0.99+0.04,
P<<0.01) , T 10 pmol/L /N3 T4k & #1942 4k 3t
[ 78 2% 40 L PIGT rp % 24 IR Il 05 1 T T 36.3%
(1.3540.05 vs 0.99+0.04, P<<0.01) , ZERFH
5 umol/L /N TAL AW 1942 HINE ISR I i .
25 iNoTFALA M 1942 5t B A A R AR £ & B mRNA

n=3,x+ts FiAeg#em  qQRT-PCR 455 7R, 5 pmol/L /NorF
23 RFREASTFAEH 1942 3 R PIGE  ALEH 1942 R RANE PIGL J&, Al MITF(P<
TR XA Hw 0. 50 10 umol/L/ - 0.01) . TYR(P<<0.05) . TRPI (P<<0.05) . TRP2( P<

TR A Y1942 Wb BR ZE AN PIGL, S AR
fif A I 25 R R, 5 0 pmol/L BFAH LK, 5 pmol/L
N FACE Y1942 KPR TR L AN PIGT WP R &
T T 68.7%( 1.68+0.08 vs 1.00+0.05, P<<0.01 ),

0.05) mRNA £iE# T+ (K 4A~4D) . SR
TS s, H1 5 pmol/L /N> FAbA 1 1942 4ib
HR R AN PIGL 5, #Mdrh TYR, TRP2 KA
AP IEH 2Bt (K14E) o

15¢ * 20 * ”s *
E == E 1 E I
Q Q Q
— e~ = 15 = — e~ 20 B
§% 10f B T §% T
23 238 23151
= % = Q‘_ 1.0F =N
25 £ gX 10}
g os & S8
=3 ST oost xS
g z g 0.5
0.0 A 0.0 B 0.0 c
0 5 0 5 0 5
Compound 1942 (umol * L™ Compound 1942 (umol * L™ Compound 1942 (umol * L™
: 9%
_ l5r 1 Q0\3“’\.
g s
E —l_ 0"&0\ Co‘_)\gs‘\o 3
= - (o) O M (X109
e
EN
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Zo TRP2 I I 59
% -
0.0 > : D
Compound 1942 (pmol » L™ GAPDH -| -| 36 E
B4 NpFhEaw 1992 MEZMEHFEZSREAXERRIENZN

Fig4 Effect of small molecule compound 1942 on expression of melanin synthesis-related proteins in PIG1 melanocytes
A-D: mRNA expression of MITF, TYR, TRPI and TRP2 detected by qRT-PCR, respectively (‘P<<0.05, "P<0.01. n=3, x*s); E:
Protein expression of TYR and TRP2 detected by Western blotting. MITF: Microphthalmia-associated transcription factor; TYR:
Tyrosinase; TRP: Tyrosinase-related protein; qRT-PCR: Quantitative real-time polymerase chain reaction; GAPDH: Glyceraldehyde-

3-phosphate dehydrogenase
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MAPK i} 2 PR 2R A o R vy SR i, 7E
ONE BRI R R M IS R4 (reactive oxygen
species, ROS) 4334 £, ¥ i# o MAPK [ 5
A 2 A S EPAC & cAMP Fi#RR T
PKA ZAM I — RN, BAT S Rsc i 6+
b, HAE cAMP 305 5 i — 2538 i Rapl il Rap2
RAEVERM . EPAC 15 IR 1A 300 . 440 Jfa 1] 25
IO A . RIE . R4k KR 40 e A% 0y i & 4%
TERI, SEAEBFSE & B EPAC 36 550 L F A= 1
RAEVEPA XY S N TS 1942 RES L
FEMEW S EPACT M, B HETC _EHiAHSE EPAC
W SRR SR . IRATTSERT BRI R B, Ny
Tk 4 ¥ 1942 W] 8 1 cCAMP/EPAC 18 & %if £ il fiz
JRAnff &V (RARGORL) | SR H T I8/
S FALE 1 1942 X IE B R R AR R A BEIEER
5%,

ik S PR B A R A A G AR — R,
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Bt g2 MR AR N AE, JEREER A R o
i ARBFIEE, NS TR A 1942 AT 7E AN
M) 240 ARG 7 g [ s 3 n SR 2 A0 PIGT o i SR
W, NI AN R & i SR/ N T
A5 ) 1942 1558 i 2 IR I 075 1 (R AL E 1T 0 ANV
. A5 pmol/L F1 10 pmol/L /NrT-1k-& 4 1942
HIHE (i 2 R AN o i A R T TSP TR, AR R AL
Rt Fia#, Xnlfeehm Frils/hay sy
1942 X8/ NV FAL A4 1942 5 BEPAC & 045 &
FEAE T RURBRYER, SRR TN RS 1942
Xif il S R TS VR, il N A B 1942
SER SRR E AR, BT RYIE, MITF
JALIEET TYR, TRP1, TRP2 %55 24 AHCE
FTE S, TR RS R R B
qRT-PCR &5 S 7w, M A/N5yF AL & Y1942 J5

MITF mRNA /K % 5 TYR, TRPI. TRP2 f{) mRNA
KT, H MITF 2246 5 A = F M AT,
BRI /NG A A ) 1942 85 T 422 134 o0 1% 2 P I 0%
PEAR, 6 AT 38 1 8 MITF 7K g — 3 35 H R i
TYR. TRP1. TRP2 % 3REKIG AN N B R &
i, ABRUER, /NG 1942 AT TE R R A
PIG1 " &1, Uil EPACI fE A Z 4 bt
Fik, XY T T EPACI EIAVE M. #R1, EPACI
JEIE A AR AL A MITF B335, X B R4
PEA RN WNATATIA, MAPK EJHT B E S WlE S
A 4 1) B B Ay, HLEVA WS UERA cAMP RT3
it EPAC 343 p38 MAPK ' | ifii p38 MAPK 54k,
JE AR MITF B2 35k, @ st TYR, TRPI
SRR BB R A, X LRI KR
AL REHLH =z —. 5 qRT-PCR 45 A [H, & (A B Ep
WA BT R AN A G0 1942 )5 TYR.
TRP2 % (KR4 B8 ETF, S/ T &Y
1942 X PR ZE A B 5 2O R R E s 3 A DG AR
(IR SN, T AT B8 5 L S S AT AR
PRI O, s s 2 R T 81 3 IV A DG S R
SR A T AR R 0 T TR O A ) B s
S/ IMA A Y S ST A B R, B
B AP SR IS IE

g5 LRk, AHEIEUE /NS ARG 1942 1T
FEASE AR AN PIGT 1% 1 0G0 T, B4 20 i
PN T A TR il I M, T 0 4 R R A, i —
R0 T /N LA B 1942 18 9F B 2 A Y fod
W R, ASHE G W25 A B T AT BE A ML ) ——E 1
MITF 50 TYR 45 B R & U CE A 1 R R &
B, FEXT EPACT 2 B R A W AT 72
(IR, oy XU € 2R R PR IR T T B it T
—ER IS R, SR, EPACEHSBEANZ
] B 22 2 p38 MAPK B 1525 T /Ny T &)
1942 BT i FRIA T ZIR AT
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