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[BE] BN FHiFEAEREF-B(TGF - ) BLHFEFEF smad2 fl smad3 ZHELRF B AIREIL
MHAERYEERAATREANTUFERRETENEYZ2EX. FE RARHEZHERARNTSFER & H
BBk B SRR BB 18 B AR BG S (13~32 BD RS LR BRAT 6 4 W 4 E LR Bk 4 M 8 RNA |5, &
B mRNA, A #R-BABHSEIX N (RT-PCR)OFERHU X SHEFNARAAHAFTHRETLEE.
3R TGF -Bismad2 fl smad3 ERAEARA A EMBEMERARPEAERE. £ FE TR LY EKRAR
1, TGF - B, Al smad2 HFERKIAKS MEERB AN, ERAHAXIHFHEEREIEZH YR, £ HESIE
B BRARS . XWAHEFNRERS N T RE IR KM 1.3 55 5.9 %5, BEE R X BE 7= (P<T0.05),
smad3 ZFMREEFAMELAR. ELRBEVOEKRAAT  ZEANEERR BEERILHEK
B ZERRELAZHEMR, ME L EGVEAEKARN smad3 HEREXF=HHKEMEXAFE 0.2724+
0.022, SRR ILEBALERAHE (P>0.05) .81 TGF -B,.smad2 fl smad3 EEE AR X EH
BABKARNMERE . BR TGF -3 rSME S @M AT R & SR NENERURGFEERE
+HEE, FRNEREIJLE KT TGF -8, fl smad2 Z2FER AT RER )L K kAT THEEENIHEZ
—,smad3 ZREHFHERARTFE—EHR.
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Expression characteristics of transforming growth factor — f, in human skin at different development stages
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[Abstract] Objective To investigate gene expression of transforming growth factor - g (TGF -B,)
and its two upstream signalling factors (smad2 and smad3) in fetal skin at different gestational ages and
postnatal skin and its potential biological significance. Methods Fetal skin samples of human embryo were
obtained from spontaneous abortions at different gestational ages ranging from 13 to 32 weeks, and also skin
collected from patients undergoing plastic surgery. After morphological characteristics of skin at different
developmental stages were examined histologically, gene expressions of TGF - B,, smad2 and smad3 in skin
specimens at different developmental stages were examined with reverse transcription - polymerase chain
reaction analysis (RT - PCR). Results Gene expression of TGF -8,, smad2 and smad3 could all be detected
in fetal skin and skin after birth. In skin from early gestational fetus, gene expressions of TGF - B, and smad2
were weak. Along with advance in gestational age, gene expression of these two genes in skin became
progressively stronger. In skin from late gestational fetus and skin after birth, the transcription contents of
these two genes were significantly increased compared with early gestation fetus (P <C0.05). On the
contrary, gene expression of smad3 was apparently higher in younger fetal skin versus elder compared with
that of late fetal skin (P<C0.05). In skins after birth, the levels of smad3 gene expression was elevated to
the level similar to that in early gestational fetal skin. Conclusion The signal pathway mediated by TGF -,
might be involved in regulating development of the skin at embryonic stage and in designating cutaneous
structure and function, and also in wound healing after birth. The relative lack in expression of TGF -8, and
smad2 genes in skins from younger fetuses might contribute to fetal scar - less healing, in which the role of
smad3 needs to be further investigated.

[Key words] transforming growth factor - B;; smad2 gene; smad3 gene; scarless healing;
fetal skin
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TR, BRILAIT R JO R 108 HK S R 5 X B KA
T & & 45 )R W e /DS, T 40 B B o ARt ZE =
MREE A EEOEROY, HLERET-8
(transforming growth factor - 8,, TGF -B){ENA
AAfMEEFZEELD . HEER AR . EHE
BHEAE.ESEYWHEESEHEANERE. (B
PERIR A M. JB T smads KK A 1) smad2 I
smad3 §E4tF TGF - 8, 51 M558 B . ¥ K yha
MBS R MMEEN AN REERECY HAT, X
FARARAEEMEEKARH TGF -8, EHEFS
F smad2 fl smad3 EFH R EF AW RIEEEH R
B, B X — R AR TFHRAKR TGF -8, 7
ERARE AEFFH M I RERI UL, DL R B4 Ox
Fife )L BZ Jbk 61 T TR B A AR B A
1 MES5HE
L1 WARRELNE: aAR AR E G S
BEANERZ LR RAEIILE R 2E K, 3t 18 #),
B (embryo gestational age, EGA) 5 13~32 [,
H+ EGA -13.15,17,21,23.25.28.30 # 32 A&
2 %), RIERR LR ER AR, 8515 )L K BR bR A 5
H 33 BRIk LR K (EGA -13~17 &), #F
AR AR JL B Bk (EGA - 21~25 J&) HI M $A S R A
JLEZBR (EGA -28~32 J&) . Xt/ HY 6 HI1E & KRk KN
8 F R B AR # et R IE R Bk K B
4 B, & 2 Bl AEwE 4~16 B, BUM IO RS T2y
MM RERE AL THBM G, — 550
METHRETGF AT HTYER-RElBERNY
(RT -PCR), B/l e 5 3K ; 75 — B S iR AR & 4R R
SR IO P HERRE S, A, A
IR ETHEESEWE.

1.2 ARREBREKOHRAENE . AEIA BT
EERAAKRKEZE-HOHE) A, B %% (Olympus,
HA) T WEBEHALE,

1.3 KRS S RNA (B mRNA ¢4 5 .
REAFRBRORILAIEEEMEE KPR
RINA, R I 5 4050 653 07 F0 B e o o R ) Fr 4R B
RNA Wy R EHM kB, #% B8 PolyATtract® mRNA
Isolation System £ %4 B 4i{t mRNA, % #h 4 3¢
SETHE

1.4 TGF -8,.smad2.smad3 il § - actin XFH Fik
i XA RT-PCR Fik,. BMHERREEY

mRNA , |l Promega 4\ & #3% # 317 & (A 3500),
i B 35 3617 <cDNA 11 & B, iR 88 A TGF - B,
smad2.smad3 Fl 8 - actin ZE[FH 1 cDNA F3|, &1
5143t IR, B Primer3. 0 51438k 411 5]
¥ . 3 7€ Blast F#fTRITEHE H. 516 EEET
EPHEARERAA R EFEELE KBE
(Tm) & B FHATH MR A PCR K. PCR #Y
4N T 94 C.3min; PHE.94 C.30s;Tm
305,72 C.30s;3EH.72 C.10 min; G PEEH T
38 MME . FA HRECER A BRSETT PCR 7734,
IPCR =# 5 ul, ERELE N 1. 5 BB +
Rk E S THEM: RAGEEESITRE%
(UVP - GDS800, %% F) xt B ¢ £ [H 3% & 7= ¥y i
7K E

1.5 it 4038 (& B) SAS KXt & B #7404t
FhH, FHGE R UME I EE ()RR M
PR ] LR F B R 7 25047, P<<0.05 h
RAEFITEE X,

2 & X

2.1 HAEMWESCET I RARIZ &R B A LA
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LA, ERILRE R GEIR 13 ), kR KX B
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HEEZRY EHESHENERAS D, REEH
ZEMMAR . REFT D EEFALMEER
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FR 5 B BIK T JR 5 4 L L 1 .

2.2 FRILEZBRA & A S VLR B Bk 4R A smad2 il
smad3 ZEFE F AR ELL . E 1A # 1B iR ,smad2
Ml smad3 ZEFFE=HHEL RT - PCR k5 FIH
Fr Rtk DNA R Bt BESr 5% 752 bp #1319 bp, £
P w0 T 0 A TR1 R o e LA 8 A e L B2 R L
X RN E A EE A R TE TR AR B Bk
AN smad2 FHFKEKTERA, S )L AT H
EREE ERAFAPNREERAZH R, £
GBI A VLR R R A S P smad2 EF F K
P8 IR 5 5T B AR R0 B ki 6. 6 15
5. 9%, ZREFE(P<0.01), smad3 EEEZEER
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(5] ) 725 1k B . 7 S U0 e S # B Bk R 40 H , smad 3
B ¥ S A B K S 1 5 4 Ok -3 B2 Bk A LU P B R IR
(P<C0.001), 7t A G VUE K Bk A RS 2 EEH R
EEFEA, KEESEREVIEKHILEERNT
E(P>0.05,% 1),

£ 1 AFREAEHHHEKAL S TGF - B, .smad2.
smad3 0P - actin REANEREX S BT (rLs,n=6)
Tab.1 Transcript contents of TGF - [, ,smad2,
smad3 and P - actin in skin at different

developmental stages(x+s,72=6)

A5 TGF -8, smad? smad3

BEEREIL 051150106
PAERIIL  0.64840.054

B-actmn

0.02740,007% % 0.308+9, 061 0. 6340,981
0.0990, 047 * 0,18940.055* *®  0,663£0.024
BERIL  0.65640,052*  0.17940.020" % 0.12240.006% * ¥ ® (. 64530.014
HARHE  0.68040.047%  0.15820.027% % 0.27240.022 0. 65740.924

W5 BRI IRRS LA LE : P<<0.05, " " P<<0. 01 5 AT
LR H o #e . * P<<0. 05, " " P<C0.01

2.3 HRILERBRMEABYLIEERKRAHAS TGF -3,
1 B-actin EFE X EWAIL . A 1C # 1D R,
TGF - B 1 B - actin ZF #) mRNA 1% RT - PCR
PG, r 84 RYE DNA A B B4 3 275 bp
M705 bpH. FERHERE LA EKRALH S,
TGF - B ZFE R XK FEAK FEER LA Bt A4
MAE KK IRHE R N R B KT E 85 7E H
EEVEM ERAAD . TGF - B, ZEWEFEEE
BH—EHKX . ERRREHBRAERAHS fEH
NZH B-actin HEMARE . FHAZEFHRIE
BEREEREHTILP>0.05.F 1),
3 ¥

TGF - B, B—FMEIhAENMI BHE F, 5 M AE
LW F R RS S5 BEEE BN smad2 F1
smad3 fr SR {5 S M. B MMANEHHREEERIEL

1 2 3 4 5 6 7 8

9 10 11 12 13

/2000bp
71000 bp
- 750bp
— 500 bp
™ 250bp
™ 100bp

fIEH &MY . TGF - B, AEAE Tl BN LT 4E 40 A4 7
MmslR R aA K, e SRS ER KR &K
FI7E M4 T HUAR LR, e b B &7 245 40 BT 71 4% AE 20 A
O S SN ERSAK, fERFOmEE L
it GAR s B hREEERCT, FEl,
W5 TGF - B, X H N F 54 FEAR & & B #
B Bk AR P EFE R BT HKIT TGE - B,
7 Bk A KA H R B IR AG L A RK B i TR S
MEEEEMNE X, AHF5RERHE, TGF - B,.smad2
fil smad3 EEREAR KT M EKRAANTE
FH¥:EZ K, 3% H TGF - B, Ml smad?2 RiIX B E Kk
B AT A AT F T X B R KRR AT R
MM EF RN FE TGF -3 r R HIE 5
MgEE5 . ANESE TGF -8 WRERKKRER S
A EENEEREE T

HRILEEREM, ERGOREAEWE . B85
AN TE RCIRIR s TE SR R P A, B2 kAl O FF 68 LB Bk
4, WA T B SRR FE45 1 s TEAE IR BR 30TRG JL LA
EEEEVNEEKS . QIHEEEHEEERRENE
RS, PAEERIAF RS A BB TGF - B, 4RHE FiE A
R E ARG, ol m O & &% i m
IR T 400 TGF - B, # o F0 v 40 4 04m il ok Az FE #L
O 57 Bk 35 45 5 R TR 1 T A, TR O S R L BB L G
HE&FWRES TGF -3 #YIHEXY, AREH,
ERE TR JLE B, TGF - B, fl smad2 EFHFE
B HEERILERAB A RKRT X F R EER
TR IEHT T 5 TE SRR B BN LB A S VLA R Bk P X
FEREADTEHE. XEBR,TGF -8, fil smad2
HEMBXATRERBE T NI LE R TRESS
FIHLE 2 —.

12 3 4 5 6 7 8 9 10 11 12 13

s e an e =

- e By Wd AR ww .

1~ 3, AR FEHLA 4~ 6 BT HRAG JL; 7~ 9 AR HRAG JL 10~ 12, BT R A6 JL 5 13: DL2000 DNA marker
BH1 FRATNHMNEKEALR S TGF - B,(A) .smad2(B),smad3(C)H1 B - actin(D)EEFAN RT - PCR &2
Fig. 1 RT ~ PCR analysis of TGF - B1(A) ,smad2(B).smad3(C) and P - actin(D) in skin at different developmental stages
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