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ABSTRACT Objective: To examine the presence and location of Wnt3a in hair follicle and melanocyte lineage during hair cycle.
Methods: By using Dct-LacZ transgenic mice, the protein expression pattern of Wnt3a was observed by X-gal staining and
immunohistochemistry in the slides of skin in hair cycle. The mRNA expression quantity of Wnt3a and tyrosinase were observed by
RT-PCR in the whole skin in hair cycle. Results: Wnt3a was expressed in the epidermis, bulge, IRS precursors and hair bulb in anagen
hair follicle, decreased in catagen, and was basically not expressed in telogen. Melanocyte stem cells and melanocytes also expressed
Wnt3a in anagen hair. The mRNA expression pattern of Wnt3a and tyrosinase were consistent, which were most strongly expressed in
anagen, decreased in catagen, and lowest in telogen. Conclusion: Wnt3a may promote melanocyte lineage differentiation.
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FiA2), ZE M 4] DNA /N IAF &G = R), /bt Wnt3a £
SUREBTAR (Abcam), e A6 S — AT INR G L st A2),
DAB . (03] & (AL 5T 1 2), Trizol(Invitrogen) , % s a7 &
(TOYOBO), PCR Mix st 7] & (KARA: #) ; o b i (Nikon)
AU R Hl(Leica) , LK {X(BIO-RAD), 55h L B (Beck-

Man), PCR {{(BIO-RAD), &EZ 54X (BIO-RAD),

1.2 Fi&

121 NREZREFABEE ¥ DCT-LacZ #HF /MR (CDI
fh#R) 5 C5TBL/6I /N (fTFR B6 B ZZELRS M FRES
CS7BL/6] /NRIFATIAE . i e (R B84 DCT-LacZ S 1)1t
INERARSEFIRE . S IR “SLPH 2] DNA /NMER AR & Ui B4R
BUNRURHBEEH 4] DNA, i DNA i, B 1 pg i#17 PCR
P KM sE . 51T 5157 Tan Jackson [ 2006 4 3L M
WT/DCT forward:5’-CAG GAC ACG GCT TGT CAT CAT
GGT GT-3",WT reverse:5°-CCA CAC AGA CAC CTA CCA
CAT GCG T-3,DCT reverse:5 -CAT TCA TCG TCT CTC
AGG AAT TCA-3’ iR KR FE K 58°C , BFAE /N 1 7= K
JE 297 bp B FE /NG 4 P B 429 bp.

1.2.2 BU#F X-gal e AEEVIF  BARAGHT 19 R(E19), HE
J& 4 K, 17 K,23 K DCT-LacZ #E3ER/INR (19152 4 4R LLE), I
FMERANBE , B9 LT G TR R . 4% Z R 4°C il &
1 h,X-gal Je4 24 h, 4% LR K 4 C [E52 21 - H B RE TR
JBE7K, 2R B s A A A )

123 RS E AU A D) A5 BB , B R T A 7K
A PG Tming BEEEEREIUK RS R e

124 RBALUFRE U0 A YR8 HLBLS 6 R
WK KA, M P B 82 8min J5 , M edt Wnt3a ik (1:200)

DCTWT WT WT

T4 CE LR, PBS BG4 T 37 CiEHE 30min, DAB
A BREETEAS K L ORE I P A Ao

1.2.5 RT-PCR  HBUH A 4 K, 17 °K,23 K DCT-LacZ # 3 A
ANER(IMIEE 4 ARDL )T B , 22 IR Trizol 15687 42 O 1)k &8
RNA, U E# B, LA 1 wg RNA SH#ERT, 2 B Toyobo 23 R 5
S UL T I 5 B 1 uL ¢cDNA j=4#) 147 PCR 44 Wnt3a,
TYR N2 GADPH, Wnt3a 5|#))¥%1: IJi# 5-ATCTGGTG-
GTCCTTGGCTGTG-3', R 5-CTCCCTGGCATCGGCAAAC-
TC-3', =4 K B 45%p;GAPDH 5| ¥ J¥ % . L i 5-
ACCACAGTCCATGCCATCAC-3', F i 5“TCCACCACCCTG-
TTGCTGTA-3', /=¥ 452 bp; TYR 54541 : 5-GGGCC-
CAAATTGTACAGAGA -3', F i} 5- ATGGGTGTTGACCCA-
TTGTT -3', =4 B . PCR Jz i 454 JH] Touchdown PCR J5
B BRI T A —:94°C 2 min, 1 MG ; 55 —.92°C
20s, 68°C 305, 70C 45 s, 3L 12 AMEIR, BAEA AR R K
WEAR 1 B 2B FR=.92°C 20's, 55C 305,70°C 45 5,3k 25 4~
PEER

2 R
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C57BL/6 /NRRBIAE, 3k45 C57BL/6 i & 14 DCT-LacZ %% 3K /)
Flo Nl 1 frzs, DCT-LacZ-/- B A BU/NRFE I 41 PCR 7= 41
— 2577 (297bp ) ,DCT-LacZ+/- 5 B K /N B A 7 45717 (297bp Al
429bp).,
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Fig.1 Identification of transgenic mouse genome

2 INRBRRMIEREEERRPHLFER
(E19, EREZEH; (0)P4, £KH; (OP17,1BILHA; (P21, F b HA, HE:X-gal FHIEM BRMAIL R; R L IR ERE THM, FEKELIETR
SR ERER, D KELIETERTHNR, 468 FO8LMMGR, (200%)
Fig.2 Melanocyte lineage distribution during hair cycling
(a) E19, morphogenesis; (b) P4, anagen; (c) P17, catagen; (d) P21, telogen (200x )
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Ji 5 B At W EE 5] Wnt3a &1 (1K 4 a,b), 7EiEfLIY,
Wnt3a 8 IR IBZHTNGS , RSN Bk (1813
) ZEFR I, JLT-RMASE] Wnt3a 193635 (K] 3 d). 7R ki 5
W R B, TREAMEHR T, 7R R T A MR A I F)
Wnt3a([] 3 c-d). Wnt3a mRNA HIXfFib 005 e AL 45 R
— B AEA RIYA AR, 38 A , 3R 55 (P 4)

& ¥ F FP, TR
/i»/ : - ¥ :
| 3 s
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3 Wnt3a EEEBHRBRAMIL RPHRIXER
(a,b) P4, HE4KHA; (c) P17, iR WHA; (D)P21, BRLE A, KETsk: BERAM; @& L. RETHARAM, E6 Xl BENBERARIEZRFEE:
Wnt3a PRIEZARE (200% )
Fig.3 Expression of Wnt3a in HF and melanocyte lineage during the hair cycle
(a, b) P4, anagen ; (c) P17, catagen; (d) P21, telogen (200% )

2.4 EREFEEES mRNA FE/NREERFHPHRIZER

PEEL P6,P17,P21 =AM [H] s /N B 42 2 77 2 4H s 47
RT-PCR, 5 Ul 1i% %2 1% i ( Tyrosinase, TYR )mRNA 7& & %2 J&]
FFEE TG N 4 TR, TYR mRNA Fak 7R KR 25k
B, i AR AL 5 2Rk W55 L # LRI IA B AT

P17 P21

P3

Wnt3a

TYR

GADPH

4 RT-PCR #1l Wnt3a #1 TYR mRNA 7E/NRE B FHsh AKX
Fig.4 RT-PCR for the expression of Wnt3a and TYR mRNA in the dorsal

skin of mice
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DCT-LacZ #3:H/N FUE#E DCT 3 (145 31 )5 1hifh A
T LacZ NP, LacZ SR Galih i) B- FUMHT I 2 4 W7 5
YU PUTRIR, PTICFUREAK M. B- P FUR IR e
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%%, DCT J& B ZE AMIE 2 35 W 194712 (marker) , {5 B 2 RE40
M, SRR TN LA SRR AN, I, DCT-LacZ 46 3L /N
7 TREMMA LT IEREEE B8, A5F585 ) DCT-
LacZ 3R /N AE MR fy C57BL/6 T8¢, JL[E MRC 525
BAE G SE YRR R o 52 3] T CD1 dh R (AR L
PR B 7 O R B RAIER TR ATR 2
PR HE B A2 5] CSTBL/6) /N 5. I8 A3 3 89 FA0/ IR
FLPIZH DNA SR A PCR kit i E (B 1),

B FP R AIIMEA KRR T, — B R F AR
NEAREE AR, R s B R E B . TEANFIZL B
B i T I] , B 2849 4E K W (anagen) iR b (catagen) Fil i
1B (telogen) = HAMK PGS . SEEL ) B2 H ZFh AN AT,
HEEF P I AMER R BT IR BE A SMR Y, B2 N imig K
BRI, FNEI K. B LM, SR SME i —A4~ 2
2, F5k Bulge, Bulge H#ii B4 WA T4I5E, Horb, B2 T4
W 4G TR R E T AR, X BT b
FEA, AN EAREOENIEY BE I BREME LN
Aefr HRED, EAEK R, BRT A2, R,
— R FEAs S, MRS T A MR, HE TA 4iijifi(transient
ampli- fying cells)ir FMRBIER I I 2 LT B8R, TEI AT
B B AN, & IR R FIE TR INE T MM Y
AR, FEA K, BRI RR b, B Ak, A4
WEMMPET, ERA], BEMMBE T AEREBEER, &
FE, R E TAMER . R TR R, R
F T NEPIFRBT— 5 0 - (LB AT M, ABF5EA)
Fi DCT-LacZ ¥ 3 P/INGF A sy, i X-gal Yoo 7%, W0
ZE ) = /N U X-gal BHPE 9 28 25 BEA I 78 31 3% J 3L
RURKEBRRIBEN, WESE /N R ScE BRI
AR, X-gal BHMER B E T AN T B2 5 MR Bulge X,
M X-gal FEE AR Z A0 T B EkE . E1R 1L, Bulge H1 2%
TR A BRRR A BR A H WS HEE R #
#iE AR R T A7 AE Bulge FRRHEF P (& 2),

W X-gal e g G AL, ARRERI T
Wnt3a 78 J2 R 9 FRas 0, BRI K IR, Wnt3a 7¢
F e BRIMREE Bulge | NAREY DL K BEREA ik AR
LIS, Wnt3a SRIREEI4E/ )N, IUTE B RESMRIE A Mes 323K 78
#E, LTI ) Wnt3a 2655, A KNI BREE T4
R P 2] Wnt3a 15 . ASCIRSE R BoR, 7R K
1, M E T YNk R TA 400 BBk R A S 2 i
S AR R A, BRTHMES BRXMMRE
Wnt3a, ERACHIANER LT, B R T A i T RS, BR T
AP AR S] Wnt3a f k. SCIRES RN, Wnt3a AT REXT
BRI R AR B —E M

b F AL oA B 1) B 25 I A 3R AR 3 SR AN W A i
(markers ), # BURZS A B E TA0M K 33k TRP2( MR C &
M -2; LR Z L S M, DCT); 4k i) TA 21 fif 323k TRP2 il
TRP1 (i &M MR M -1); BUAN B E A1l %15 TRP2, TRPI
A TYR(BEE L , tyrosinase)!'7, TRY HE 2 2 2 240 431 1
RIbRie, IR B A R 2R . B T A 41k
T TA AIAEARERZ A TIRERYT TYR, T LM S A RN BE

AV ANBE P AE AR 5 U Y R R R Al AR FRER U, AR

BRI PR R mRNA 7/ BB 4 5 0 i SRR I 0L, &

L TYR mRNA 7eA KRRk R, R AR5 ik i

5T, S B AR, 5 Wit3a 7 B YRR —

AR Wntda T REXT R IS R S L B FEHEAEH] .

2 ik, Wnt3a 5 75 B3R AR R By BoA 5 i 23 3%
R2ZES . TEREAME R, Wntda [ FAAE ST 5B R
T IS A R E AR R S R R IR G . IR H
Wnt3a mRNA 7554 o ] v 0 S b0 PR R 4 2 A pr i
TYR Ay —5, #/R Wnt3a AT REXT 2 Z 40II% R 41k
BB LR

£ % 3 Wk (References)

[1] Jordan, S.A. L. Jackson. MGF (KIT ligand) is a chemokinetic factor
for melanoblast migration into hair follicles [J]. Dev Biol, 2000, 225
(2): 424-436

[2] Masatake Osawa, G.E., Siu-Shan Mak, et al. Molecular characteriza-
tion of melanocyte stem cells in their niche [J]. Development, 2005,
132(24): 5589-5599

[3] Mackenzie MA1, Jordan SA, Budd PS, et al. Activation of the Recept-
or Tyrosine Kinase Kit Is Required for the Proliferation of Melanoblas-
ts in the Mouse Embryo[J]. Developmental biology, 1997, 192: 99-107

[4] Takemoto Y, Keighren M, Jackson 1J, et al. Genomic localization of a
Dct-LacZ transgene locus: a simple assay for transgene status [J]. Pig-
ment Cell Res, 2006, 19(6): 644-645

[5] Peng Y, Kang Q, Cheng H, et al. Transcriptional characterization of
bone morphogenetic proteins (BMPs)-mediated osteogenic signaling
[J]. J Cell Biochem, 2003, 90(6): 1149-1165

[6] Ikeya M1, Lee SM, Johnson JE, et al. Wnt signalling required for expa-
nsion of neural crest and CNS progenitors [J]. Nature, 1997, 389(6654):
966-970

[7] Fang D1, Leishear K, Nguyen TK, et al. Defining the conditions for the
generation of melanocytes from human embryonic stem cells [J]. Stem
Cells, 2006, 24(7): 1668-1677

[8] Dunn KJ, Brady M, Ochsenbauer-Jambor C, et al. WNT1 and WNT3a
promote expansion of melanocytes through distinct modes of action
[J]. Pigment Cell Res, 2005, 18: 167-180

[9] Jin EJ, Erickson CA, Takada S, et al. Wnt and BMP signaling govern
lineage segregation of melanocytes in the avian embryo [J]. Dev Biol,
2001, 233(1): 22-37

[10] Jia L, Zhou J, Peng S, et al. Effects of Wnt3a on proliferation and dif-

ferentiation of human epidermal stem cells [J]. Biochem Biophys Res

Commun, 2008, 368(3): 483-488
[11] PlaP1, Solov'eva O, Moore R, et al. Dct::lacZ ES cells: a novel cellu-

lar model to study melanocyte determination and differentiation [J].

Pigment Cell Res, 2004, 17(2): 142-149
[12] Nishimura EK, Suzuki M, Igras V, et al. Key roles for transforming

growth factor Beta in melanocyte stem cell maintenance[J]. Cell Stem

Cell, 2010, 6(2): 130-140
[13] Inomata K1, Aoto T, Binh NT, et al. Genotoxic stress abrogates rene-

wal of melanocyte stem cells by triggering their differentiation [J].

Cell, 2009, 137(6): 1088-1099
(#5832 TT)



.

5832 -

REYESHE www.shengwuyixue.com Progressin Modern Biomedicine Voll4 NO.30 OCT.2014

VB L B 1 0 0 i S P P2 A A ™ i A PRI R A 5 )

Ff

ABFFAERVT T TGF-B1 i — I iR ic ), Jf Tl gt — 2

R H A R 82 B LR R CY) (i 2 W R T
R IV U S J23t i 2 1 45 ) EA T8 — HUARE, LA S 4R
PSSR (RE N IREE AN TR/

(1]

—
N4
—

—
w
[}

—
)
=

—
W
=

—
(=)
[}

£ % 3L Hi(References)
Liang SX, Huang XB, Zhu XD, et al. Dosimetric predictor identificati-
on for radiation-induced liver disease after hypofractionated conformal
radiotherapy for primary liver carcinoma patients with Child-Pugh
Grade A cirrhosis[J]. Radiother Oncol, 2011, 98(2): 265-269
Hou XY, Ellis MK, McManus DP, et al. Diagnostic value of non-inva-
sive bio-markers for stage-specific diagnosis of hepatic fibrosis in
patients with advanced schistosomiasis japonica [J]. International
Journal for Parasitology, 2011, 41(34): 325-332
Mann J, Mann DA. Transcriptional regulation of hepatic stellate cells
[J]. Adv Drug Deliv Rev, 2009, 61(6-7): 497-512
EBARE, B, BACR, F B RN LT an iert KR & A T
B A BT[] P REBSFEF S B 4 &, 2010,30(1): 22-25
Bao Yong-xing, Lou Fan, Zhao Hua-rong, et al. Study on bone marrow
mesenchymal stem cells in repairing of radiation induced acute liver
injury of rats [J]. Chinese Journal of Radiological Medicine and
Protection, 2010, 30(1): 22-25
A R AT AR R BT AT AL S L. BT AF S A W BT AT A
R, AT ISR 4 &, 2002, 10: 327-323
Hepatology liver fiber chemical group of the Chinese Medical Associ-
ation. Consensus on evaluation of the diagnosis and efficacy of hepatic
fibrosis[J]. Chinese Journal of Hepatology, 2002, 10: 327-323
Westbury CB, Yarnold JR. Radiation fibrosis-current clinical and
therapeutic perspectives[J]. Clin Oncol-UK, 2012, 10(24): 657-672
Yang Rui-yue, Wang Jun-bo, Liu Zhi-gang, et al. Antioxidant Effect of
a marine oligopeptide preparation from chum salmon (oncorhynchus
keta)by enzymatic hydrolysis in radiation injured mice [J]. Mar Drugs,
2011, 9(11): 2304-2315
Wang Xin-hui, Gong Guo-qing, Yang Wen-hui, et al. Antifibrotic
activity of galangin,a novel function evaluated in animal liver fibrosis
model[J]. Environ Toxicol Phar, 2013, 36(2): 288-295
Zhao Hai-tian, Wang Zhen-yu, Ma Feng-ming, et al. Protective Effect
of anthocyanin from lonicera caerulea var.edulis on radiation-induced

damage in mice[J]. Int J Mol Sci, 2012, 13(9):11773-11782

[10] Devi SL, Viswanathan P, Anuradha CV. Regression of liver fibrosis

[11

—

[13]

[14

=

[15]

[16]

[17

[18

[19

[20

—

=

]

=

by taurine in rats fed alcohol: Effects on collagen accumulation,
selected cytokines and stellate cell activation [J]. Eur J Pharmacol,
2010, 647(13): 161-170
Meydan D, Gursel B, Bilgici B, et al. Protective Effect of Lycopene
against Radiation-induced Hepatic Toxicity in Rats[J]. Eur J Pharma-
col, 2011, 39(4): 1239-1252
Ding XC, Ma LN, Li YF, et al.Association between serum
platelet-derived growth factor BB and degree of liver damage,
fibrosis and hepatitis B ¢ antigen(HBeAg)status in CHB patients[J].
Hepato-Gastroenterology, 2012, 59(120): 2357-2360
Timo R, Martin R, Can G, et al. YKL-40 and transient elastography,a
powerful team to assess hepatic fibrosis [J]. Scand J Gastroentero,
2011, 46(11): 1369-1380
Wang Jia-jia, Li Jun, Shi Lei, et al. Preventive effects of a fractioned
polysaccharide from a traditional Chinese herbal medical formula(Yu
Ping Feng San)on carbon tetrachloride-induced hepatic fibrosis [J]. J
Pharm Pharmacol, 2010, 62(7): 935-942
T, HAE, B, 5. Wbath 5T 4 4 A0 X FFBE TGFB 1 89 A&k
Fadn i TGFR 1 R-F89%f [J]. AR AW EF3HE, 2011, 11(8):
1458-1460
Ding Ning, Yi Zheng, Zhou Kai, et al. Effects of splencectomy on the
expression of TGF-B 1 in the liver and the serum level of TGF-f 1
of the rats with hepatic fibrosis [J]. Progress inModern Biomedicine,
2011, 11 (8): 1458-1460
Gao B, Radaeva S, Park O. Liver natural killer and natural killer T
cells: immunobiology and emerging roles in liver diseases [J]. J
Leukoc Biol, 2009, 86(3): 513-528
Inagaki Y, Okazaki I. Emerging insights into transforming growth
factor beta smad signal in hepatic fibrogenesis [J]. Gut, 2007, 56(2):
284-292
Breitkopf K, Godoy P, Ciuclan L, et al. TGF-beta/Smad signaling in
the injured liver[J]. Z Gastroenterol, 2006, 44(1): 57-66
Zhou Y, Jia X, Wang G, et al. PI-3K/AKT and ERK signaling
pathways mediate leptin-induced inhibition of PPAR gamma gene
expression in primary rat hepatic stellate cells[J]. Mol Cell Biochem,
2009, 325(1-2): 131-139
Kluwe J, Pradere JP, Gwak GY, et al. Modulation of hepatic fibrosis
by c-Jun-N-terminal kinase inhibition [J]. Gastroenterology, 2010,
138(1): 347-359

(E#5 5817 TT)
[14] Nishimura EK1, Jordan SA, Oshima H, et al. Dominant role of the

[15]

niche in melanocyte stem-cell fate determination [J]. Nature, 2002,
416(6883): 854-860

Greg Barsh and George Cotsarelis. How Hair Gets Its Pigment [R].
Cell, 2007, 130: 779-781

[16] Masatake Osawa, G.E., Siu-Shan Mak, Mariko Moriyama, et al.

[17

—

Molecular characterization of melanocyte stem cells in their niche
[R]. Development, 2005, 132(24): 5589-5599

Botchkareva, N.V., V.A. Botchkarev, B.A. Gilchrest. Fate of
melanocytes during development of the hair follicle pigmentary unit
[J]. J Investig Dermatol Symp Proc, 2003, 8(1): 76-79

[18] Lin, J.Y, D.E. Fisher. Melanocyte biology and skin pigmentation [R].

Nature, 2007, 445(7130): 843-850



