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Effect of GasderminA3 gene mutation on 3-catenin expression in mouse hair follicle

in vivo

Lei Mingxingl , Yang Tian , Lian Xiaohua® , Yang Li' ('College of Bioengineering, State Base of “111 Projects” , Chongqing Uni-

versity, Chongqing, 400044; *Department of Cell Biology, College of Basic Medical Sciences, Third Military Medical University,

Chongqing, 400038, China)

[Abstract ] Objective To study the expression changes of B-catenin in the hair follicle before and after
GasderminA3 gene mutation. Methods Using SP immunohistochemical staining, RT-PCR, Western blotting to
detect the expression of B-catenin in the hair follicle in GSDMa3 mutant and C57BL/6 (B6) mice on postnatal
11 (anagen), 16 (early catagen), 18 (late catagen) and 24 d (telogen) respectively. Results  The
expression of B-catenin is gradually weakened from 11 d to 24 d in GSDMa3 mutation mice and B6 mice, but
stronger expression was found in GSDMa3 mutation mice than in the B6 mice at different time points. In
anagen, B-catenin was expressed in the inner and outer root sheath and hair matrix cells, with stronger
expression in GSDMa3 mutant mice than in B6 mice. In catagen, B-catenin was mainly expressed in the outer
root sheath and hair matrix cells, with more stronger expression in GSDMa3 mutant mice than in B6 mice. In

telogen, [B-catenin was expressed in the outer root sheath cells in the mutant mice while little in the hair follicle

in B6 mice. Conclusion

regulating the expression of (-catenin.

GSDMa3 gene affects the hair follicle growth and development, probably through
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il o X} GSDMa3 B [H %€ 48 J5 , # il B-catenin 33X 4>
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C57BL/6 /NREHE B-catenin FiRk VAT L3, 015K M
GSDMa3 K5 Wnt 55 (156 R, LUK HAE B 4156
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L1 SCsesh¥y BUAFMENE R GSDMa3 JE A 2742 fl i g 5t
R [ G TR/ N BRI R B , o FI A P A4 B M1

C57BL/6 BR (5 =B K2 SL g sh W il ) 28, 38 5 e (A
P 3 1L A5 ) 78, GSDMa3 L Rl 28 4% FLUFT C57BL/6 K ( B6
) 52 T35 =45 R K2 L A = 30 40 i A= 2= ik == 8 i
Fro SEHAPELRMENE, 43 BIEBUL AR JE 11 d(BRAERKE) (16 d
(BRIBFN) 18 d( BRI I) K 24 d(BEE#HIED)
/B GSDMa3 KA 972 BUFT B6 B X o

1.1.2 FERH M E B g1k : BT B-catenin HL
FEREHUIA (Santa cruz 23 H] ), S 246 — TR & S-P 9003
DAB W AR & (AUt P 2 A Rl o J62s WAMEE A s HL
(Leica /A1) ) . Western blot: RIPA 2% (22 = K/ANHE) , Rt
B-catenin Z FEFEPLIA EHR HRP —Hidrid il Ml & i E
BT (R EA ) o B EAL Eﬁ.ﬂ(ﬁ( i EAY
(Bio-Rad /A &) , 451X (GS-800) , RT-PCR; Trizol ., ¥ %5 5% ik,
7 & ( HA Toyobo 4] ) ,PCR MIX 5 & ( RIRAH] ) , e
F15E it (Beckman 24 H] ) o
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12,1 ot [ E KA sl R

e/

r/ 4

4% B GSDMa3 845 B

f'f.r'y --’“/ -

,7 /’

aF

A~D:%%]% GSDMa3 B & &

f'}

/ H’f' ”f’;f’ / / : s
; ,-/} /7 /’ //, //; -~ %

F

1 BO EL, T BUHERL AT , B F8 R Ik, 4% 22 5% W i 4°C [ &
12 b, RS BERG K, S W] 2,5 um A )
o

1.2.2 gy WHLBLRS RS R K G, 3% 1,0,
EETKEFIRIFF 10 min, PBS #3E S min x 3 U, FrA5RR fiE
PrFEEE 10 min, AHFE Z R, PBS ¥ 5 min x3 K, fIAR
$ B-catenin Bk (TAEH)E 1:100) ,4 CHEH %, 5 LA PBS
B2 I B . PBS 35 ¥E S min x 3 3R, T A 4
37 °C %% 30 min,PBS J5¥E S5 min x3 YK, DAB & {4, A0S
Bk, ZHAGEN], AR E Ao

1.2.3 RT-PCR B B GSDMa3 2275 11 B6 B, i 50
HEZALFE , BOH 30 B Bk, $5 B Trizol 158 BH 5 $2 BUEL RNA, il 4=
RNA M, 4% B8 H A Toyobo 23 w17 & UL 534 st 1 PCR,
AP HTF PCR ¥4 B-catenin - | F#514)43 5} :5'-ATCACT-
GAGCCTGCCATCTG-3’ . 5'-GTTGCCACGCCTTCATTCC-3", iB k
TEE 63 C, =K JEE 581 bp,,

1.2.4 Western blot FEEPRE W, PR ,12 000 x g 2.0
10 min, il A loading buffer i 7K¥& 5 min, FREEHL YK, 4R ik 60 V
30 min, 73 B i 100 V 90 min, FI AL PVDF [l 15 s 32 05
Z2 PR 30 min, ARG 40 T8 K/ AR, 210 mA (2 h,
TBST JE# 5 min x 3 ¥, 5% BEAEYIA3 £ 30 min, —Hi 4 Cid
P, TBST PE7% 10 min x3 ¥, —#t 37 °C 1 h, TBST $£%4% 10 min x
3 K, DAB W, ZEIRUKIEVE, 34 .
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AR 200 M A A0 AL A AAE AR, T B RSk R RIs, R/
16 .18 d, BFALTiB{b Y], B-catenin F= % & R IATE BB A
SMRESANAM A, B4 S 24 d, B-catenin L FKIKTE BRESMRIE
O EEREFRAEM D, W1,
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2.1.2  B-catenin £ C57BL/6 /N BHE P F A 1E B6 /N
AR 11 d B K B1%) 18 d £3ZR (LI, B-catenin 7§
EHPFRIE S GSDMa3 FEF 5845 LSRR TR — B, HHAE %
AT A 23k 1 B0 B /0 T GSDMa3 3 [H % 4% Bl 7 AR IS
24 d,B6 FLEZEAL T H#r 1L, B-catenin fE BT H AT EME
ik, W /0T GSDMa3 R 2875 [N Rk, WKl 1,
2.2 RT-PCR £ X

AR 2 7] L, GSDMa3 HEPH 2828 BRI B6 [iLAY B-catenin mRNA
FFRIRHIM 11 ~24 d FWidi 55, {0 GSDMa3 5 [K 58 48 L 1) -
catenin mRNA [ ZRIKTE4AIT ]38 T B6 R,

M 1 2 3 4 5 6 7 8

700 bp—
500 bE" «—B-catenin 581 bp
250 bp—

<~—GAPDH 450 bp

M: A1 ~4: 5% % GSDMa3 AW £ % Ak 45 11,1618 24 d;
5~8:5 %14 B6 KA s 11,1618 24 d
2 RT-PCR #illl GSDMa3 ERE =3I R C57BL/6 B&A
it HA B-catenin mRNA Rik

2.3 Western blot &%

M3 B LLE Y, GSDMa3 FEPH 58748 il fil B6 LAY B-catenin
AR RIBEB R 11 ~24 d B W55 , {0 GSDMa3 JE[K 5745 [
) B-catenin £ [ I IR TE AT T B6 Fl.

M 1 2 3 4 5 6 7 8
«—B-catenin 88x10°

«—GAPDH 36x10°

M:A4731.3.5.7: 9% % GSDMa3 A B £ % A k45 11,1618,
24 d;2 4.6 .8: 954 B6 Rtk A5 11.16.18 24 d
El3 Western blot #ill GSDMa3 EFE eI fn C57BL/6 F
£ AEHY B-catenin F/ [ KA

3 it

B-catenin ;& Wnt ZEpyrp Ry DOEEE {0k
KERBEAEZLEEMEM" . I 2R B-catenin
IR FAT BRSO AT B-
catenin FLEE BRI B6 /N AR f5 , BHE 1 AN
i B-catenin FRINIE O, 5 DIAE B BF I TCAN R . 7
ANRHASE 11 d, Bgeah T4 KNI P 5 15, B-catenin
FERBTEB R B MR S A , 72 AR A0t A7
D B 238 5 7E T A X BB 41 i i, B-catenin 7E 41 Jifg
BT AN REAZ AH M A R . X BEUITE B R K R
Ja i, A —FB 4y B-catenin T A% 5 LEF/TCF %
TR DNA G545 8 (145 4, M L R i et . e
ik I, M\ RT-PCR Fl Western blot B %5 0] LLFE HY,
I B-catenin (143 1k &b T84~ 6 9 A 19 04 B R /KT

XA T 215 P B-catenin Z2 97T T JiFHE 3L R 1Y
Pk, EHAESG 16 d K 18 d, B4 TR AW, B-
catenin FIETE B HBE T MRS A M h, E B R IR
ik fERIA & |, B-catenin 7R IR b I 3K [ AR K 8
/b, U A T B IR AL I, B-catenin & 2 A5 #%
W LEF/TCF Z¢J% DNA 254 8 11 25 6 98 1 2 5 9 5%
SEo TG 24 d, BEEAL TR ], B-catenin 7F B2
H R/ R I UL A AR L B AR 003 sl B AR b
TR, B-catenin AN PFLITT T UFHEIEN K

HIEH R B6 AR, M e by 45 K ol LI
W TEFIRTRAL |, GSDMa3 K 848 /N AE B AR K
MRS, B-catenin [ IRTRAH B6 FAHR], 2RI
GSDMa3 3[R RAL 5, I %A AL B-catenin [y 2347
A7, UeHH B-catenin 7E MK IHAZ 4% BE Wnt {5538 7% A
5 LEF/TCF i) DNA 2558 A 454, 75 T 5L K
Bk, 7EHAEJRRY 16 18 d, B4 kb TR L], B6 K
B EBR AN AR ES 54 . 2 Wk )5 17, B-catenin 7E X 46
SEF YR IR B B8 /D | I AE GSDMa3 JE IR 274 F
Bl 1R AL T R 2R, B 48 Y B SR RN P R A 40 o7 4
AN B6 RANMIIA TR 2 B . FEH A S 24 d, &
Pt AR, B-catenin 7E B6 R EBHH HA D&
(2235, i 7E GSDMa3 3 [H 28 4% i 1, B-catenin {/5 94
FEIRFEL A UL L AR Y F IR TE MR 4 b, 7E B ERED
WA TSR, FEATH HEN , GSDMa3 Fe[H 5745 )5,
L IRFRIENY B-catenin X 2 T 3K R T PN AR 8 4 AR 1Y
e A EEAVEM, MAERL R -, )W RT-PCR Al
Western blot 2538 0] DIFE i, 76 A= K W v 5 3, B-cate-
nin 7 GSDMa3 % [K 5 45 Fl i 3R 1A 225 T-7E B6 Rl
[ 2% 3k T e K X B AE F R 4k 1, B-catenin ¥E
GSDMa3 K PH 548 [l B 4 vh i 3R A W s T IE# 1Y
B6 B, MR, 28728 BRI & 488 AR GE 545 IR 1Y
JEA, X UL GSDMa3 SRR A J5, FHm R iAW B-
catenin X FEBRILSYERFA B HEERH  fEFr B
], B-catenin 7ERAE R Y R IA W ZH T B6 RAYER
ik, M HAETEAS 5878 BB 24K TH BB FE A 4 471R 1L 1
FIRIE R, X e g5 ]t — 20 K W] GSDMa3 K 58748
J& , 8T R R B-catenin T REFRFLLIKTE Wt {55
I, A AN B3

IR G, AL 7, GSDMa3 JE [K 2845 [, B-catenin
) mRNA 75 %A~ i) ] b (9 R G5 1 258 T Bo FLW 3R
ik, HE GSDMa3 JE P ] fig A% sk 7K V-1 15 B-catenin
ik
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& I, GSDMa3 A (14 43 A 5 2 5 -2 H R 32 1K o
BB 43T GSDMa3 3 K 7F 4i i Py 26 18 5B A7 &
M, 5/ Gasdermin € EHoAth i 5 —#F, GSDMa3 &
HRETEA A% N 734l . GSDMa3 2 A5 B 2= 40 bt
ZEMH . HF GSDMa3 &[> T 454 7, 5 — Gasdermin %
TR AT 1 R B DR S Y S 2 PR P B RN 3 A4 IR
JEZEHY, BAA DNA 2545 B8 s Bk, w20 4 D
GSDMa3 & [ Al fe B A e sk I F iy difg. Hak, A%
GSDMa3 5845 LAY 55" 22 W, GSDMa3 56 [H] f1 % ¢
TS 858 915 A% T RS A8 5 , GSDMa3 & [ 1
5L s FR b s A5 A Mt AR Y L SR 251 3] 282 i £
IR eSS F o & A= 22, GSDMa3 & [ M) fig 52 2| 52 il
/NI R Bz SO 4 B 5 1Y) SR 30 S T R P A g [ e
EIFE

B, F AR 220 GSDMa3 Kk K AT AR S 7% s
PR, B ECH (R 7 MRS T B-catenin [
ik S HAE IEE N O T A FRIAE TR F R (H
P Z ) LR/ AL A w4 e itk — 2 5%

ABIFTE B 1R JET I A ISP AH AR GSDMa3
FERRAS 5 , B-catenin £ GSDMa3 548 [ Fll B6 FL B4
TR R AR L, Ml GSDMa3 JER A fESS Wit {5518
B, E R AR TR B-catenin [, MR H:
BTG H TS ERFT T 158

SE 3k

[1] Tamura M, Tanaka S, Fujii T, et al. Members of a novel gene family,
Gsdm, are expressed exclusively in the epithelium of the skin and gas-
trointestinal tract in a highly tissue-specific manner[ J]. Genomics,
2007, 89(5) : 618 —629.

[2] Tanaka S, Tamura M, Aoki A, et al. A new Gsdma3 mutation affec-
ting anagen phase of first hair cycle[ J]. Biochem Biophys Res Com-
mun, 2007, 359(4) :902 -907.

[3] Runkel F,Marquardt A, Stoeger C et al. The dominant alopecia pheno-

types Bareskin, Rex-denuded, and Reduced Coat 2 are caused by mu-

tations in gasdermin 3[J]. Genomics, 2004 ,84(5) ;824 —835.

[4] Sato H, Koide T, Masuya H, et al. A new mutation Rim3 resembling
Re(den) is mapped close to retinoic acid receptor alpha (Rara) gene
on mouse chromosome 11[J]. Mamm Genome, 1998 ,9(1) ;20 -25.

[5] HuhJ W, Kim D S, Kang D W, et al. Transcriptional regulation of
GSDML gene by antisense-oriented HERV-H LTR element[ J]. Arch
Virol, 2008, 153(6) . 1201 - 1205.

[6] Kikuchi A. Regulation of beta-catenin signaling in the Wnt pathway
[J]. Biochem Biophys Res Commun,2000, 268 (2) : 243 —248.

[7] Jean C, Blanc A, Prade-Houdellier N, et al. Epidermal growth factor
receptor/ beta-catenin/T-cell factor 4/matrix metalloproteinase 1 ; a new
pathway for regulating keratinocyte invasiveness after UVA irradiation
[J]. Cancer Res, 2009, 69. (8): 3291 -3299.

[8] Sohn K C, Shi G, Jang S, et al. Pitx2, Pitx2, a beta-catenin-regula-
ted transcription factor, regulates the differentiation of outer root sheath
cells cultured in vitro[ J]. J Dermatol Sci, 2009, 54(1) :6 —11.

[9] Greco V, Chen T, Rendl M, et al. A two-step mechanism for stem cell
activation during hair regeneration [J]. Cell Stem Cell. 2009, 4(2) .
155 -169.

[10] skdp, &E/ME, ZEEL, 4. WnlOb 7E/ BB 48 5 1 b (1 R ik

[J]. 5 =P K¥%4],2009,31 (10) :891 —894.

[11] Castilho R M, Squarize C H, Chodosh L A, et al. mTOR mediates
Wht-induced epidermal stem cell exhaustion and aging[ J]. Cell Stem
Cell, 2009, 5(3) :279 -289.

[12] Huelsken J, Vogel R, Erdmann B, et al. beta-catenin controls hair
follicle morphogenesis and stem cell differentiation in the skin[ J].
Cell, 2001, 105(4) : 533 —545.

[13] 3K, £#, 8457, 4F. B-catenin Hl cox2 7R R BREPERIX
M RIE M [ T]. BB =R KRR, 2006, 28(4)
324 -326.

[14] Watt F M, Collins C A. Role of beta-catenin in epidermal stem cell
expansion, lineage selection, and cancer[ J]. Cold Spring Harb Symp
Quant Biol, 2008, 73 503 -512.

[15] Lunny D P, Weed E, Nolan, P M, et al. Mutations in gasdermin 3
cause aberrant differentiation of the hair follicle and sebaceous gland
[J]. J Invest Dermatol, 2005, 124(3): 615 —621.

(W#5:2009-10-12 ; 1& [E] :2009-10-26 )

(%# Z9ih)

EFEXHE5ENERER

B9 X0 B RIS R R E B R RS R R TS AR RS, RRA R
RV AT A B R R ARG A A A K B B R, AT R R B AR A B B 2 F
TERAE, ATERMH R ILE R F AT 8 AL EH A W TR B A &
JETARE FE EARE FYE MRS VA T2 N E S AEE PPl A S RT- AL N |

FHEE A,

PP T £



