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The Effect of TGF-B3 on the Melanocyte Cultured in vitro of Alpaca
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Abstract: The aim of this study was to investigate the effect of TGF-83 on the phenotype of alpaca
melanocyte cultured in vitro. The melanocyte proliferation, gene expression of MITF, TYR and
TYRP2 at the transcript and translation level were detected and melanin production was analyzed
after the addition of TGF-83 with different concentrations of 6. 25,12.5,25,50 ng * mL ™" in mela-
nocyte medium. The results showed that;Compared to the normal melanocyte, the proliferation of
melanocytes was inhibited within 30 h by the addition of 50 ng « mL ™' TFG-83 and then the
amount of cells could be maintained without dependence on the concentration of TGF-83 after 30
h; MITF, TYR and TYRP2 expression were down-regulated and melanin production also re-
duced after the addition of TGF-83. The dose of 50 ng * mL~' TGF-B3 caused more significant
effects. The results suggested that TGF-$3 had the important effects on the biology of alpaca mel-
anocyte by regulating the expression of MITF,TYR,TYRP2 and melanin production.
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The primer sequences of MITF ,TYR,TYRP2,f-actin
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5
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A. Normal alpaca skin melanocytes; B. Melanocyte with the addition of 6. 25 ng * mL~' TGF-83;C. Melanocyte with
the addition of 12. 5 ng » mL™" TGF-83;D. Melanocyte with the addition of 25 ng « mL™' TGF-83; E. Melanocyte
with the addition of 50 ng » mL~" TGF-83
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Fig. 1 The effect of TGF-B3 with different concentrations on the morphology of alpaca melanocytes for 56 h
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Fig. 4 The effect of TGF-B3 with different concentrations
on protein expression in alpaca melanocytes
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Fig.5 The effect of TGF-B3 with different concentrations
on melanin production in alpaca melanocytes

121

1.0 f

08

06F

047F

02F

M fa 255 Melanin content

eI /(ng - mL-") Concentration

REZ G W b 30 A A A e 7 A
ok AN B

Hel & FEAh R aRaph, 5l R
RAMKIGES AR B 32 R i 2 R 8 (KIT) f1 G
AR A K R Z K BCEDNRB) i 48, H L —
HBEAR L IIREI B R R AR R BRI B R
AN AT A BRI D I A SRR AR MR, TR
EDNRB g, R B A R H (« MSH) 5 R AR
AN b 2R R R 2 R (MCIR) 25 & J5 vl B0
Gs 8 H. Gs 2 H B BN 0 i B 1 52 o5 1k i

(AC) ,AC TG fL Ml 4 L N cAMP KTt 5, 5 #
RevE AL A A (PKA) 53 CREB(cAMP-re-
sponsive element-binding) [ B FR AL . #EWR 1k 1)
CREB A ¥ i /Iy IR w5 T2 A0 5 7% ¢ I/ 7 (MITF) ,
MITF 2 E @ E— D\ LN FMER T, 8
Tk AR T B 0 2 T B DR ) 3 5 T S ) R 3R
MR R T L IR IR (TYR) K HA R EH 1 M
2(TYRP1 f1 TYRP2), i TYR J& 56 2 /4 i 11 56
WG AL 3 B R TR) Y RN 5 I s PR B A SR 1
(TYRPD) . ARG A X B (1 2(TYRP2) 7R A 8 %
ARG A ARSI RN R ST
FW L TGF-R3 /N & 5 0 K 40 & & Fr b 40
(A0 TGF-B3 Ji& 75 % 54 €5 28 40 i (9 A= 90 2 1 o A7
SO AN A A6 o AR A R SR i R R
JiL e R IS ) VR B ) TGEF-83, A6 1) 28 0, 22 40 il
it MITF.TYR.TYRP2 # mRNA F1%& 1 /K F¥
BAARFEMBEN T M. MITF j& TYR.TYRP2 [ #;
FH T B, TYR #1 TYRP2 3% 35 K F i 725 4k
Ji MITF 3l . TYRP2 7 B 2 R i & #5178 H
b AR R AR R R AN g A R RN 40 N
A E SR AR AR o AR IR B K T B AR [
W TGF-R3 5l 40 M LA Ak, R THRE
FAMHNBORABEN T, XIES T TYRP2
KEKPHEBOARERZEHXR, & LAk,
TGF-g3 il it G AR A K R Z K B #2458
0 % 4 j 7 AR R AR, TGF-B3 anfil /F H F
MITF W HLIEA Ff T — L5,

FEA0 2 A 1 SR B AR E P X R AR s &
JE) BT ) Ff 51 40 i 2 56 5 L 5 ) R PR RN B R 6
(TR, BLAh 30 56 R B A 6 2 40 i i Hoph D g
g W S R B, 22 36 R T AN M GG R R A, R
o R A0 A i 2 2 3R AT LA o A2 i B B 2 AR
05 240 o 5 ) R R s R B . AR R I vk B TGEF-3
A DA 3 R €0 38 200 i 28 A TR B 7 | PR €0 3R A iR
DAL R, TGF-B3 76 2 8 2 4655 % iy i Ak
240 L RN 22 16 R 7 4 e Ao A v R R A L DT X
Wi L 20 9 6 €498 BN i J W B A B S

TR R

FEM S R G 2R 1P B % 2 0K B B
Fr, TGF-p3 i 18 ¥# MITF.TYR fl TYRP2 {93k
I8 DT 5 | PR (8 3R 5 kA 8 A 5 30 4 VR 38 1y
TGF-B3 nfie it B 0 R BRI M. IR R AR



51 x| Bk TGF-B3 X A b b 37 A 2 52 5 5, 32 40 I 9 5% 751
lz::ﬁﬁ the human hair cycle[ J]. J Dermatol Sci, 2004, 35

5 % LK (References) ;

(1]

(2]

[3]

[4]

[5]

L6]

[8]

L9]

[10]

[11]

GRENSSNER A M, WEISKIRCHE N R. Modern
pathogenetic concepts of liver fibrosis suggest stellate
cells and TGF-B as major players and therapeutic tar-
gets[J]. J Cell Mol Med ,2006,10:76-99.

WAHL S M, WEN J, MOUTSOPOULOS N. TGF-
beta:a mobile purveyor of immune privilege[ J]. Im-
munol Rev,2006,213.:213-227.

LIM O, WANY Y, SANJABI S, et al. Transforming
growth factor-beta regulation of immune responses
[J]. Annu Rev Immunol ,2006,24 :99-146.

TR BB, & TGF-3 & W8 5 H 32 1k
TER R e B #E b R Gk [T ], o [ SRR BE 2%, 2009,
18(5) :641-643.

ZENG D.YU W L.YANG C H.,et al. Expression of
TGF-B isoforms and their receptors in the pig skin
and hair follicle [J]. Chinese Journal of Aesthetic
Medicine ,2009,18(5) :641-643. (in Chinese)
FOITZIK K,PAUS R,DOETSCHMAN T,et al. The
TGF-B2 isoform is both a required and sufficient 275
inducer of murine hair follicle morphogenesis[ J ]. Dev
Biol ,1999,212(2) .278-289.

BARTRA M U, SPEER C P. The role of transfor-
ming growth factor beta in lung development and dis-
easel J]. Chest,2004,125(2) :754-765.

PARK S H. Fine tuning and cross-talking of TGF-be-
ta singal by inhibitory smads[J]. Biochem Mol Biol ,
2005,38(1):9-16.

WILLERT K,NUSSE R. g-catenin:a key mediator of
Whnt signaling[ J]. Curr Opin Genet Devt ,1998,8(1):
95-102.

KUMASAKA M,GODING C R. g-catenin in the mel-
anocyte lineage[ J 1. Pigment Cell Res,2003,16(3):
312-317.

N, RERE .2V RS ERRAR
5 2 1 B s 40 B IS R o () ). B OB R
2014,45(5) :815-820.

ZHANG H.GE T T,PENG S S, et al. Ultrastructural
studies Taihe Silky skin melanin and multivesicular
fat cells[ J]. Acta Veterinaria et Zootechnica Sinica ,
2014,45(5) :815-820. (in Chinese)

HIBINO T, NISHIYAMA T. Role of TGF-beta2 in

[12]

[13]

[14]

(15]

[16]

[17]

(18]

[19]

(20]

[21]

[22]

(1):9-18,285.

BURTD W,LAWA S. Evolution of the transforming
growth factor-beta superfamily [ J].
Factor Res,1994,5(1):99-107.
LIMO-SANJABI S, FLAVELL R A. Transforming

Prog Growth

growth factor-eontrols development, homeostasis,
and tolerance of T cells by regulatory T cell-depend-
mechanisms [ J ].

ent and-independent Immunity,

2006,25(3) :455-471.
SIMON ] D,PELES D N. The red and the black[]].
Accounts Chem Res ,2010,43(11) :1452-1460.
AOKI H,MOTOHASHI T, YOSHIMURA N,et al.
Cooperative and indispensable roles of Endothelin 3
and KIT signalings in melanocyte[ J|. Dev Dynamics ,
2005,233.:407-417.
LIN J Y,FISHER D E. Melanocyte biology and skin
pigmentation[ ] ]. Nature,2007,445(22) :843-849.
OTREBA M,ROK ]J,BUSZMAN E,et al. Regulation
of melanogenesis: the role Of cAMP and MITF[]].
Postepy Hig Med Dosw 2012 .66 :33-40.
AB-MALEK Z,SWOPE V B, SUZUKI I, et al. Mito-
genic and melanogenic stimulation of normal human
melanocytes by melanotopicpeptides [ J]. Proc Natl
Acad Sci USA ,1995,92(51):1789-1793.
HEARING V ]. Biochemical control of melanogenesis
and melanosomal organization[ J]. J Invest Derma-
tol ,1999,4(1) .24-28.
DEL MARMOL V,ITO S,JACKSON I,et al. TRP-1
expression correlates with eumelanogenesis in human
pigment cells in culture[ J]. Febs Letters, 1993, 327
(3):307-310.
moOHL R L L . RE R CE S 1A
PER R L BT 5T kR LT ], & S e R 2
2010,31(10) :114-116.
GAO L,ZHAO Y H,LIU C L,et al. Progress tyrosi-
nase-related protein 1 regulated the formation of mel-
anin J]. Animal Husbandry and Feed Science,2010,
31(10) :114-116. (in Chinese)
VANCE K W, GODING C R. The transcription net-
work regulating melanocyte development and melano-
mal J]. Pigment Cell Res,2004,17(4):318-325.
i B





