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B E: B WEHERRLAMIEIN R S ik, Jiik HEKa QIMIIRSMNEE R 6 ~ 7 RBP4 i 8%
il %, AMARFRIE R B R AE B B AR . AR 100 ng/ml (46814 B ZF 4 4 i £ 4K K7 (basic fibroblast growth fac-
tor, bFGF) i3 W 43 T$5 95 6 .12 .24 48 72 h J5 ,MTT A5 bFGF X 32 5 4 Mo AR 4 A K B4R 367 T o[]S P #ee8 4t
ez gk Gl A B R (RT-PCR 54 bFGE i 25 55 )5, R Ay 3R S DD RB A el s . &5k MITT kil 45
SRS 100 ng/ml, 5 R0 [A] K 36 ~ 48 h Shif 3R B 40 L AL i R AR SR8 &, #E BFGF MYERIZ T, &4k
HEKa 21 it J5 BT i 1 BB AL 0 2 B2 T A0 RE Te ke . Seie A b A A 45 SR 2 B S i e i i b B, A % L CK19 . CK14
HIZRIBIGTR, T CK10 VERZR LA AR , 75 bFGF 75 S 40 P i F 35 W W AR It =4t PR A 0 43+ 17 fb 7R bFGF 4
J&i , SEYGZH CK19 23k BH M (% 4 5 %k HRZEAH LU BR SR 385 22 (4300 74. 77 % F1 15.74% ) ; CK14 235 BRE A9 40 A il Rk 19
67. 26% 41N 45k DU AN AL B 87. 14% . 1} bFGF 3SR RS , A0 41 it v 2235 CK10 BH P 4 200 ffa 450 i ¢ %o e 2 B
B FRE(HR 4.56% F198.56% ) o BEAM, RT-PCR A 45 5 R AL PR SRR T R M 400 2 0L BRI . 7 bFGF 5 54
oL B, B4 % (CK19 (CK14 mRNA $4587KF- 81 8 1R, iff CK10 mRNA Sk WIBR 2 TR, 8518  DFGF BB TEMRIMA SR
IR ALY BN HETY 3R R B R T 20 M, (R G B BRI 75 Z i — DB 5% .
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bFGF-induced dedifferentiation of epidermal cells into epidermal progenitor stem

cells
SUN Xiao-yan', FU Xiao-bing', YI Hai-ying’, LIU Hui-ling' , SUN Tong-zhu’ (" Insititute of Basic Medical Science, Beijing 100853 ;
*Wound Healing and Cell Biology Laboratory, Burns Institute, First Affiliated Hospital, General Hospital of PLA, Beijing 100037, China)

Abstract; Objective To investigate the dedifferentiation of epidermal cells into their progenitor stem cells
induced by basic fibroblasts growth factors ( bFGF) in vitro. Methods HEKa cells obtained from Cascade
were found flattening and formation of cell-to-cell contacts after 6 to 7 passages, which resembled differentiated
epidermal cells in vivo. To examine the effect of growth factors on the cell proliferative alterations, bFGF (100
ng/ml) was added into the culture medium for different periods (6, 12, 24, 48, or 72 h) , then the cell prolif-
eration was measured by MTT assay. Phenotypic changes and the cell-fate determination of HEKa cells after bF-
GF treatment were detected by immunocytochemical assays, flow cytometry and RT-PCR analysis. HEK cells
with no intervention treatment were used as a control. Results MTT assay proved that the optimal culture con-
dition to induce the dedifferentiation of epidermal cells into their progenitors was to culture HEKa cells for 36 to
48 h when the addition of bFGF was 100 ng/ml. After treatment with bFGF for 48 h, clusters of round-shaped
cells appeared around differentiated epidermal cells, and expanded progressively thereafter. These cells were
smaller in shape and with larger nuclear/ cytoplasm ratio, and had not only clonogenicity but also ability to form
a cutaneous ridge-like structure. Immunohistochemical staining revealed that the expression levels of B, inte-

grin, CK19 and CK14 were up-regulated, while the expression of CK10 was significant down-regulated after
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bFGF treatment. Flow cytometry indicated that there were more CK19-positive and CK14-positive cells in the
treatment group than in the control (74.77% wvs 15.74% , and 87.14% wvs 67.26% respectively) , but much
lesser CK10-positive cells (4.56% wvs 98. 56% ). Additionally, the mRNA expression levels of B, integrin,
CK19 and CK14 were up-regulated after bFGF treatment, but that of CK10 was down-regulated. Conclusion

bFGF can reverse the differentiated process of epidermal cells and induce them to produce immature, stem-like

cells, which can proliferate and be used in the wound repair and regeneration of skin tissues.
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1 HRSH®

1.1 F&Z&KA

B i £F 2 40 i A= 4 R F (basic fibroblast growth factor,
bFGF) (Sigma, USA) , /N T A B, % & & . CK19, CK14 , CK10
(1:100) (dEst s k2 & WL W H AR A H]) |, PowerVision™ — 453k
e ALK I R & DMSO (Jb 5t b AZ M AR R AWl ) 1
P/ 1gG/FITC ( Oncogene, USA) | 3 B2 24 Jifd i fill 55 77 2k
Epilife \,TE , DTT ( Cascade, USA ) , Trizol ( Invitrogen, USA ), Re-
verse Transcription System, PCR Master Mix ( Promega, USA),
DNA FRif (U3 FRAE Y B RHA R A A o
1.2 bFGF 3% # Bt 41

bFGF JZEHR ) 25 ng, VA Epilife £ 55 3 25 ml 7853 f#,
ZYREEH 1 000 ng/ml; 533, -20 CLRAFE . 5 FHPHDFGE
DU 5 T o e ) 9 2 A B Rt 355 3R 4% 1: 9 HLBlIR & &5 o
1.3 mpe sk RAIEF

T, B98N R L M R (HEKa 4, % 5 Cas-
cade) , I LA 3 B 20 Jfa 5 ik 15 77 5% Epilife 58 40 M0, 4% b 2=
25 em’® HiFEHMiH,37 °C 5% CO,MFFHF, 42 ~3 REH 1 Ik
B33, 4 HEKa 2B KA H) 80% Al & i, AT 75

1.4 bFGF % 5 & i 2 i 2 5 ALAR I BF AR R 84 58 5
1.4.1  MTT 34 bFGF X35 57 40 g A b AR < B A R VR
O K19 HEKa 400, JH & 45 bFGF (100 ng/ml) ' ff
Epilife 55723 B0K 5 x 10* ml ~' 9 BA20 0 B3, 35591 180 il 42
FF 96 FLAR R 5 RIS I8 2 FL2S 3 0 FE A 18 2 A BH M % R (R
TNASEFR) , B 4 AT L, BePh 58 B 5 40 i il
37 °C 5% CO, SN MEESE 6 12 24 48 72 h, /NO IR
F2W 150 pl, B FLAI0 MTT (5 mg/ml) 20 pl,37 °C 5% CO, 4k4L
Ri3% 3 ~4 hy - RFLN TR, LA DMSO 50 wl, #5355 min;
FERFAR A LI 52 P 490 nm 4h AR SERE(E D(490) ],
1.4.2  RT-PCR 45  bFGF i 3A4E FJ5 26 J 41 ie mRNA 3%
KA IR S0 S 19 HEKa 400, #5008, B &
2 CK19 .CK14 % CK10 mRNA 357K, Trizol #2454 RNA,
Reverse Transcription System 347 [ 5 5%, PCR J W § H4 55 53¢ 7=
Y. PCR W [EH B-acting ARSI Y FFIILE 1, RN 41
94 °C 3 min,94 C7Z5PE 30 5355 CIiR Kk 30 ;72 °C ZEAH 90 s,
72 °C 10 min,30 ME¥F, [ Alpha Tmager & B¢ 53 Hr 5344 ko )
PCR F=W 45 LUK S5 1 A e 2 BEAE, LA B-actin ML K 557
6% B Z PR B8, 0T B, B A& E . CKI9, CKI4, CK10
mRNA [ FRFEE

®1 SIFEFIRTEFHRMN

1 B
EREEHAT ElL7el! )
KN
Fi7:5"-TTGATCCCTAAGTCAGCAGT-3’
BIEAR . 393 bp
F 7.5 -ATTTCCTTCATGACACTTGG-3'
I-3#7:5'-GAGGAAATCAGTACGCTGAG-3’

CK19 N 323 bp
i1 35'-GTTTCTGCCAGTGTGTCTTC-3'
Fi#7:5"-AAGATTCTCACAGCCACAGTT-3

CK14 . 238 bp
Fi##:5'-CGTGGTTCTTCTTCAGGTAG-3
_Fi#:5'-GCTATGGAGGATTAGGAGGT-3

CK10 444 bp

Fi%:5'-GGATGTTGGCATTATCAGTT-3'

1.4.3 S gL 22 8 bEGF 175 56 T 5 32 14 40 i 1) 32
RARAk,  HEKa 40HIRSMESE 6 ~ 7 AR IR IR AT 42 .
B 25 JEAT (0 25 28 A5 5 KT T, 40 B A% AR /N, B0 L AR
AN GBS A KA . 1 Al M4 P % 24 FLAR, DL & DFGF
I Epilife £5 72 3L 4k 42 07 36 ~ 48 h 5, W BR1E F 3L, D-Hanks
PR 3 UK, B 5 min;95% 1Y Z,BEE 22 30 min, D-Hanks #t 3
W, AR 5 ming3% i EALR EIREE 10 min, LUTHER AR
ALY TSP s BEAL AN 200 wl A —Hi (B, A F LCK19,
CK14 F1 CK10)4 CHE 7% D-Hanks ¥Ei% 4 ¥, AKX 5 min;
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T ANARAR 1 AL AR 32 1L E 0/ B TG 200 pl, iR &
30 min; D-Hanks %% 4 ¥, F¥K 5 min; DAB Je 0 o4, 7h K
KRG B0 AR- LS8, BEECS AT B 1 20 M A 1A
144 Vi AIIH AR DFGE 75 5 FEL % e 40 70
ik A MREEE S ATE 1) HEKa 418, D-Hanks ¥E% 3 X,
K 5 min; 43 HIMA CK19 CK14 F1 CK10 58 BEHLIR ( T1EHk
JEH 1:50) ,4 “CH#FE i B ; D-Hanks PE¥E 3 U, £S min; LA
FITC A2 B L 40 /0 B 1gG (TARMREE 1:100) , EiR B H
30 min; D-Hanks 8% 3 ¥R, K 5 min; 4351 200 wl #9400
B, AL,

1.5 %575 %
SR HH SPSS 1.0 Gei T8 4-3: 47 22534 o
2 #R
2.1 MTT x4 m bFGF s+ HEKa #m ik oh & % 04 % vk

NP AN % HEKa 7EMRINE SR 6 ~ 7 AT 4R H BLE 4L
R AR L AT BT AL SR M F- , 20 A% AL /N B
PR/ AR 20 HAE K453 . I3 47 bFGF | Epilife 1557 5
S ER 6,12 .24 48 72 h J5 ,MTT 41 bFGF /£ A J5 HEKa
NGRS A T, 45 5 BoR DRGF i $3% 3% J5 HEKa 40 i A9 75
P RSB RE ) W] 3 58, JFAE TS T 5 SR 36 ~ 48 /NI Ik B i
HRAS . BRSO I ZE R W2 2.

#£2 MTT %4 bFGF 3t HEKa 20 B b & K 942 3
{ER(n=5, xxs)

A5 6h 12h 24 h 48 h 72h
SR 0.192+0.0212  0.195+0.0168  0.222+0.0108  0.215+0.0092  0.205 +0.0152
XTHEZH 0.178 £0.038 0. 184 +£0.020 0.193 £0.015 0.195 £0.012 0.189 £0.014

a; P<0.05, 5 xf i

2.2 RT-PCR %#4m bFGF # %4k /A J& 4m i mRNA %
kbR
RT-PCR ¥l 45 2 @7 . bFGF VEHIR , R f ik B, B4
# .CK19 ,CK14 mRNA 1% 57K F-B 8 1,11 CK10 5 mRNA
FIRAE TG P TR (P <0.05, B 1),

A
B-actin— <510 bp
B — <393 bp
<323 bp
CK14— <238 bp
CK10— «444 bp
B 1.0 =
0.9 apm
I
0.6
0.5-
0.4~
0.3 4
0.2 [
0.1-
0
B CK19 CK14 CK10

A: BRkE; B: RFHMLER a: P<0.05, 5xFmarks;,
b: P<0.05, 5 CKIO %
1 RT-PCR il bFGF 551 5%/5 B EAZ.
CK19 .CK14 % CK10 7 HEKa R =ik

2.3 R fmpeA kA M bFGF i $1E R G 4a fe 69
A AT

HEKa 2004654 bFGF (1) Epilife 175 S hiE 224555 12 ~
24 h J& {8 A 22 AR T URER T UL 4 HEKa 200 At A Jf 4R s
KA, BARANANE e 2 D A WS, SRR n i)
A LSRG T MA . 5 IR, Ak i 40 A = 8] T B BB
A R B T AN RE Fabe . XL AN AR RN, N AR A1y
— It A A S A A% 3K R, BRGF i 5
Ri3% 48 h AE AT, 3R T A0 MR R A TR AR M A, A B 4 K
F, IR (% HEKa 21 it 22 [5) 40 T 3% A5 T B2 1 VG AR 45440
GoRE AN AL ZEAE I & B bFGE 35 ¥ 3% f5 , SL g A o B, 2%
A% (CK19 CK14 [R50, 1] CK10 £E 2K 4L A A i 5
AR TESEI A SRR W W R (B 2) o BH M 40 B i T A 2 2R
Wz 3,

B, CK19 CK14 CK10
R Tl P T - i . Ty |y ate
B R ST 8
TR T e AT y $ v My N, R "1 4 .4
L - 5 " - i L ol o -
“:," STy .I. - :1::. v 5 SN 4 |y 2\ |
(YL E D CE I . I W Vo Tl ]
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g iy . e " |’ i . L] g W,
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%3 DbFGF FSEFRERMEAMMEEEMITE(n =5, x =)

415 BIEAR CK19 CK14 CK10
LHA]  208.6+13.28 142.8+11.2  258.4+27.5%  22.4+13.58
XHHZH 23.6 +£8.3% 39.6£12.8 74.6 £17.3%  259.0 £21.5%
a:P <0.05, 5 2} IR 40 b 4%
2.4 AR mB AN bFGF # S48 A 5 20 e 6h 2 R

T
AN 45 BB bFGE % SR 5 (524 2H ) HEKa
Y P g CK19 . CK14 F1 CK10 9 BH 1 40 Bt 3155020 1) o A il
MR 74.77% 87.14% 4.56% ;1% A FRE [ 1Kk
3K 15.74% 67.26% 98.56%

3 it

For e — R R A Yl A R AR R
T MEZ AR ER, 2R RS 5 IEE M 4%, 2001
A, Fu 25T B9 R BRAE 26 4% B A0 A K F (thEGE)
TBYT IR FAZPEXE A5 B T 2 3% B 0 20 A sl ok,
)2 B T AN B g, E— ) HERR T
T U0 158 22 DA R 3 e L0821 4 e 7% P it B ) i
BRI , 43 Bt A Ry 26 -4 5 7 FT RE 2 P s 8 1Y) 40 i
“IRALTTIK . Liang %R A DG AN B A B Ik
o B A B R A — 09 T4 A, O I e SRR
W HAE A/ ERERR N, & 3 Bz 1 20 LA (5L RE 8% 1 3
JR PN RS 1T L AT DA IR 2 | 1a) 2 A8 ) K A 4y
o A, Wnt  Ras/Raf/ERK {5 % %6 538 #%, IS T
ARG F Fe 5B KL Oct4 | Sox2 | Nanog , 5% 15 % it M
T K4 S5 A c-mye S8R E 5 A0 ALY
P AT

J 2T 4 4 i A= K R T (fibroblast growth factor,
FGF) J&H 150 ~200 2L 4 i 2 K, = FGF1
I FGF2 BR P i 2T 4k 240 il A= < I 1 (acid fibroblast
growth factor,aFGF ) RO LA 4E 40 i A= 4 X 7 (basic
fibroblast growth factor, bFGF) [K 7E J& i A A 44 2H 21
Bz SHAGREBE 5 AR YIRS
SZRPEN . BeAh, FCFs 765 8% 30 Hh & U 7T
Az b AR b AU BB T A A 7 T A B S AR
RN 20 AR A ) A S AR R, 3 BOR A IE B
M 5o AL ZUR AR 1) G . 3R B T AL N R
KA B2 YR 20 e 4 6045 FGFs 7EN IR &
SRR, SCRERIE 35 1R O 25 43k i >k 14 [ i
AR TN, B2 Hb 48 5 0k L6 20 il 1) 4346 7 1) F i iz
F)A2Y , Giampaoli %5 Bf 57 % L FGF1 il FGF2 1
Pk J5 AR IR AR R P AR A B s 25 5
FGF1 75 #8154 o 78 v 35yl 4G I 31 H 3R 3k 5 T FGF2
W) 5 3R Bz Sl R 18 5 A 0 o 2E 2L 2 e 1 2 A
P i AR 2R SR B DIAE G

AWFFEERT TAERY AL [, R A bFGF iS5 3%

B2 A0 M 255 A TR 12 R i 1A T 200 JRURE 1 200 L, 8 7 3R
R A0 B 2 AR AR ST S B RS | S IF 5 3% 12 4l i 25 53
R FHLERI AL SE I 5% . AR A R HEKa {&
ANEFE 6 ~T AREF TR I BBk 4 . iR LB IR S
MR FE AT WA T /MA . B, 7E HEKa 41 B (1) 35 77 14
Z UM AR EE A 100 ng/ml bFGF 1S9k, 5404555 6 .
12 24 48 72 h, 2% 34k bFGF 5 3 & 40 & A4 2=
AL S . MTT K 285 2R /R 175 15 97 46 36
~48 /A, HEKa 41 Jifd () 175 P 1 384 5 i 77 38 B e Atk
o TE bFGF WIEHZF, &1k iy HEKa 41 g J5] Bl T
Uh B BB A 1 2 R T A MR T B 3 S A4 i A R A
AN B T AN AR S, IR FR 2 R 25 a0 Ak R IR i 25 1z
T4 F o AR IR B2 B2 T 40 M ANEBLAT s B TP Al
AEJT, M H A5 KA oy 248G B 7 . e 4 b =
Kl % B bFGF 5 55557 48 h 2247, SCg A 4 fig v B,
H& 43 (CK19 [ CK14 ik ignm i CK10 /52K 5
AN PR S, 76 S50 20 P ) 22 38 B Jm R AIG . IRt =X
MASE I 4347 iR bFGF YRS , 52802 CK19 3Rk fHME
(A 5 %o B ZH A EL BH (R 38 £ (43 o8 74, T7% F
15.74% ) 1l CK10 223k B 54 410 At %508 %8 6 B 2H B
BT h 4. 56% F1 98. 56% ) . It 4h, RT-PCR
R 245 S RV RE PR 323 T R B A L oAb i BEie . 7E
bFGFYE G , 2 Kz 240 M 36 97 B2 /v Ak, I 3R A5 w1
G ) FE VB TERE ), IR T AR bR
n B, A F N CK19 4%,
TR R kA R B I B AR L] A BH
By, 10 EL VIR 440 i A1 2 1 45 it PR 3 BOER AIF 5 388 )
RIXMERTRTHE T, Ao A ok il i T4t , S e fe
R A SN 5 R IR 2 TEHEIR | TCIR 56 6 1&
RERAL T —FHARTE . AR A bFGF i 38
25 AT I H A 1 40 i, SR F 5% 22 R 40 it 2 43
ey R AENLRIERAE T 1 AN YIA S [, S — 20 ik
T AR HAth B S48 A DGR B2 AR 2 A TE
PWIRPE T4 2 5 J B 0E 2 5 AU A X —
e bFGF i 55 H: 7 2 By 20 0 2 1A B9 3% (R kR 25
£, (6] 45 #3807 Ras/Raf/MEK/ERK {5 53425,
SO K A ) R B AR, 5 R B, B A2 LCK19 Al
CK14 SERy kA8 Mk, SR, 76 bFGF 5 5 32 J i il 2=
AR — R fih & 3% K A e A Ak 1 G TR
TG DL L& B %A 2 . CK19 ,CK14 il CK10 7£
FERKEME KPR RII RS EA 8, a2
i — A5
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