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?ﬁﬁ% 1Z FIRAR T ACE B 18] 707 F 4@ e (bone marrow derived mesenchymal stem cells, BMSC)
1T 5 o b AR B vt AR IR TE FE A% A 4 2 e (keloid fibroblast, KF) DNA ¥ Jk 4545 B4 1 (DNA
methyltransferase 1, DNMT1)#9 & ik, A #1 % #a TGF-p/Smadfz 5 i@ %, 3%/ RBMSC. KFA Ew A
JE Rk AR, 4T 4 48 i (normal human skin fibroblast, NHDF) 1% 8 0.4 umfié:%?fb?é o A X fa o ds
M FEBMSC px 4F 4t tm 0, 10) AF 4 fit 0 dm i 18] 4 3k 33 AR AL . B R R RAA MO R AR,
Western blotF=qPCR &7 &-20 £\ i, )y DNMT 149 & A H 5L, Western blotA=qPCR#& 1 TGF-B/Smad{z
G iR S5AR K4 FTGF-Bl. Smad7dy &k, ERAMBELERFAER G, FIR 0% IE K Ak
F £ H AR, Western blot & qPCRA M| &40 4m it ) DNMT149 & ik 0, 46 % 27, DNMT1EKF¥ &
F ik f ENHDF & 24K F&E, 333 R 2EKFA A 3632 R ZEDNMT1 89 & & FomRNAK-F £ X B 2 41K
(P<0.01). #] Western blot, qPCR# | TGF-B/Smadfz 5 i# 3548 % 5 F 49 R ik, 4 R B T4 df L3
é’“\éﬂ, 33T FRLAKF P TGF-B1AE K & /K- KA B F K (P<0.01), 47 %] & & Smad7 £mRNAK-F &
H 5 (P<0.05), AFRIESE, ABMSCT b8 L 5 2 sb AR A 4941 T IR IE B Ak T 4t 2m i DNMT1
#9 £ 3A, A 47 4| TGF-B/Smadfs 538 24, A& A RIE S AL o038 AL T 7.
KEEA B REE TN RRIZIE AT 4N HL B9 DNMTI; TGF-B1

The Effects of Bone Marrow Derived Mesenchymal Stem Cells on the
Expression of DNA Methyltransferase 1 in Keloid Fibroblasts
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Abstract This article investigated the effects of bone marrow derived mesenchymal stem cells (BMSC)
on the expression of DNA methyltransferase 1 (DNMT1) and related factor expression changes of TGF-f/Smad
signal transduction pathways in keloid fibroblasts (KF). BMSC and fibroblasts were cultured, the indirect co-
culture system using Transwell chamber with BMSC was established. The expression changes of DNMT1 were
detected by immunofluorescence, Western blot and qPCR. Western blot assay was used to detect the protein
expression of TGF-B1. qPCR was used to detect the expression of Smad7. Immunohistochemistry experiments

showed that DNMT1 showed high expression in KF. Western blot and qPCR results showed that the expression of
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DNMTT1 in co-cultured KF group was significantly reduced than that in the control group (P<0.01). The protein

expression of TGF-B1 in co-cultured KF group was significantly reduced than that in the control group (P<0.01).

Smad7 mRNA expression of co-culture KF group was significantly increased than the KF group (P<0.05). BMSC

microenvironment could inhibit the expression of DNMT1 in co-cultured KF, thus inhibiting the KF by regulating

TGF-B/Smad signal transduction pathway.
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TRIRIZIE ST — P B VR 27 24 3 28 PR g, SR IR
TR ARG . BIRIZIE 2 2R I RFE A2 R AR
AH 2T 4 M A S, U H R R 1 A AR
R AR H AR AL YE . HRRIZ 2
Frat K, IRD 2 BRHEIBRY, RIRZE 2 FEUR
FE PE, ENTEN T, 2 FEOCTIE3NZ IR, #0m
BEATEE . HTRIRIZIETE R R R B, i
FEGRIGYT B RARBUNIRT . BARH AR R Eia)T
FIRIZIE I iE8 %, (B AR, HE—J77ka
JTRURZE, Bk, AR R A B E TR

BTN, £ NTRIRIZTE AT 420 L (keloid
fibroblasts, KF) {7 /EDNA F AL Bl %, DNA H 5L 4%
% 1(DNA methyltransferase 1, DNMT1)3£ 1A 5
T, B DNMT VR RRZ 8 A K R i & &
ERME Y, HiEd DNMT 1R H0H] 7] 0 DL 35 KF
TGF-B/Smadix — 5 2 [1)5 5 i@ #E L.

‘B B [7) 78 7 T 41 itd (bone marrow derived mesen-
chymal stem cells, BMSC)7E JZ g IR 10 5 v A 2 B
PRI BB H TR I, ABMSCo A 35 77 5k
fIHIKFR G 5 3L 72, 49 HIKFHTGF-BIY 75 s [
JB JER ) O, AL A 5 e ) EARATL ) v AN B A
AT IL, BMSCH: 779 S DNMT 1) 41 il 1) 24 ] 4
IR IZ TE AT 45 241 i FP TGF-B1 I 3R IA BRI, s 48
BMSC 153 7] DA ik 52 W i SR IZ T8 AT 4E 41 iU DN A
) B 34k 171 6 TGF-B/Smad /s 5 38 4 77 AL i, 1k 17
M KR (1) 386 5 K e I 6 o 7S S 56 3 3 Transwell
NEE R R A M L B TR A R, IR L R A R
RSB FRAR R A AT 4EAH SR N TGF-B1. Smad7bA
JDNMTI 32k, $8% 5% B i 8] 78 5140 i ™ A= i
JRAEFH B3 53 LA o

1 RS

1.1 #
1.1.1 #mf ABMSC. A IE & bk 2T 4k 40

(NHDF)W) - 5 J< S 18 B A M) 4 ARG R A 7], AKF

BMSC; keloid fibroblast; co-culture; DNMTT1; TGF-B1

W T Fi SR AE R AR AF .

1.1.2 314 FrH 5%k MG pids HTaKaRa
ANFESERK . Dnmtl, L5 5'-CAG GCA GTT
CAA CAC CCT CAT C-3', ' ¥ 5] #15'-GCT GAA
GAA GCC GTC CCA CT-3', ¥ 7= ¥ K F£106 bp.
Smad7, L7 51415'-CCG CAG CAG TTA CCC CAT
CT-3', N7 51 #5'-CGA AAG CCT TGA TGG AGA
AAC C-3', T =K £ 106 bp. B-actin, L7514
5'-CCA CGA AAC TAC CTT CAC CTC C-3', Fi#5]
¥)5'-GAT ATC TCC TTC TGC ATC CTG T-3', ¥ 4
P K132 bps

1.1.3 £Z%X5  DMEM/High Glucosehs #4k
T Gibeco s Hl; G4 IMLIE 4T PANA H; SYBRGreen
PCRIA M & 1005 53057 &0 T TaKaRa A w5 82 H
i Yemarker T Thermo A @); % $it ADNMTI1Hi 4
9 = T Abcam 2 ®]; S ATGF-BIHLAA I T
Proteintech A &5 LI EHT % —HT. B-actinff 5o Hr ik
) 1 48 A M8 =] RIPAZRI . SDS-PAGERE I
R M(5%) BCAEH E &il5f& . SDS-PAGE
IR VIR B 2 S RAEIER A A

12 SKWHE

12,1 EIHEIZRKZ 0.4 pmBfLFLAE 1
2 A o 5% 5% ML AL A BMISC 5 B 4T 4 401 i 22 18]
FEAR A0 M e B AR . R HURE 97 3 3~SARKE A
NHDF, F0.25%]J5% & 1 B 1110.02% EDTA AT ¥
Ak, A4 f DO AR 20 FF it v& FE A i 11 %%, FHPBS
H4 4 M B R B R E 2 10°4R e /mL, AR 5 4 A2
ANefLb . HPKEMNHDF& H64L. ¥ 52t
YEAH BRI Je LG IR A5 UK 4 M 73 44, A: KF4,
B: KFHLE 954, C: NHDF4H; D: NHDF L5 754,
H3AFL, FEFLION2 mLEG£F 4E 40 f B . BUAE AR
3R A KR A R IFIIBMSC, F0.25% 8 2 1 B in
0.02% EDTAVERIH AL, F540 B MR FA Zh FE BRI,
AR T, 20 B AR R P R 222 1 04 /mL, K
BMSCH:Fh T B R A0 i 1% 35 i TR . B =i gn
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FRLBE 2 LB T3 7 er 44 i 55 74 o, o2
AN BN A U % 27 LA A B o K 85 7
A37 °C. 5% COB: R4 8597, 48 hJo 7 B
TN L R AT A4 AR KOIRAS AT TR R
122 @Ry 5% b MDNMTLR A 41400
B 244 R P A BRIC L, RRHAN AL, E LR
7748 ho BUHAHMUNE A, 4% 2% 2 B [# % 15 min, 5%
BSA/PBSE} 4], I %t ADNMT1H14£(1:900), 4 °C
W% B I - 40 2 SRR IE ) 5137 °CiF E 1.5 h,
DAPIZ GL 8, 1EH0G I B AR BB & A R e A
DL R XS H A 52 HAalE

1.2.3  Wsetern blotd@®] &2 ML 457748 h,
P MR P BCR SR R B, BCAVEI & B I
JE, AR URC i) 43 25 B IR i e, 4% #8330 pg# F/9L E
FE, S8 J5 W £ PVDF i I, F Western blot®% FH
AR AT IS min, 2 BN St ADNMT 14
(1:900). Pt ATGF-B1Hi14(1:500), 4 °Chit & id 1%,
TBSTE U Ja I AAH R — 41 (1:2 000), 37 °CHF H 1 h,
Bl 2 RO B, SREUEE, Fusion FXT7HE
FRAB ST B R HEAT I E 53 T

1.2.4 qPCRA&M|  TrizolyZ: 43 7l & B 2% 4 40 v i
RNA, -actiny N 2. FRNAK: A7 B IS, JA20 puL
DEPC/K, & 5842 ¥ i, S8 A3 S 6 v 43 b il e Fir
FERNA IR B, 10 5 5 ] 25 cDNA, ¥ B I = 7 1 (R
Hilo PCRJZMNAKZ: 2.0 uL ¢cDNA. 0.6 mL5|4). 10 pL
2xSYBRGreenf17.4 WL /K, B /A F20 uL. PCRFES?

A: KF4; B: KF3L85984; C: NHDF4; D: NHDFILES 784 .

NPHHERT-PCR: 95 °CTUARNES s; 2 Jaf—2595 °CAZ
PES s, 60 °CIE KIE(H130 s, HRFEAT4SMEIR . BEMFEAR
WINE AL, EE3WX, BUBOCEI B NG R, 2R
TR AR E 22 9%

125 %t a4 RNHAISPSS 22.08 14 17 4t
T, 25 R Dlxetsi AT Gt ik, W4 2 Rk
Student’s t-test £ 36, 2% 241 41 iy bk %% K I One-Way
ANOVA.

2 R
2.1 FRAHEHRESBMSClE)EH ST

AL LR IR R 48 hG T8 B R R N O ER,
R LILRE IR A R FNHDFAL H AL RS 92k R A EE
A Fr s, MKEEE 820 (E1).
2.2 ARRERARMDNMTIE BT

A S 2 9k I 45 B 2R, DNMT1E 3 &
A PR AR R ik, AEKFAL P B B i Rk RES,
KFHE 8% 77 2 B KPP (1) 3% 3 W) &0 B4 1K, YENHDF4L A
NHDFAL 8 720 Hh Rk B, HIX A RIE TR 2%
F(E2). XERW, @it 5BMSCH:E; 7, KFFFDNMTI
(221K 52 B4, TINHDF-FDNMT1 #2125 72 BH 2 0
2.3 Western blot X qPCR&NDNMT1HIFRi%L

Western bloth il % 2H 41 fig HHDNMT 1 £ [ (1) %
K I, KFAE 8% 9% 41 5 KFAL A B 2 08 59(P<0.01),
MNHDF4] 5 NHDFIL 8% 77 240 R 1A Jo A 2 22 7 (K3) .

SR T

A: KF group; B: co-cultured KF group; C: NHDF group; D: co-cultured NHDF group.
Bl peF4ERAE S BMSClal 3t 7+
Fig.1 Undirected co-culturing of fibroblasts and BMSC
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A: KF4H; B: KF3:555240; C: NHDF4; D: NHDFFE3 324 .

A: KF group; B: co-cultured KF group; C: NHDF group; D: co-cultured NHDF group.
El2 %ERERNDNMTIZEBHRIL
Fig.2 Expression of DNMT]1 protein by immunofluorescen
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Relative DNMT1 protein level
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A B C D 2
£ 0.8
e — - é .
& 0.61
R e w— -—-‘ TGF-p1 44 kDa =
£ 049 T
& 021
— — ‘4 P-actin 43 kDa B
R=IE =
& C D

A: KF4; B: KF3L#5 7241 ; C: NHDF4L; D: NHDF3L# 741, *P<0.01, 5KFAILLEL.
A: KF group; B: co-cultured KF group; C: NHDF group; D: co-cultured NHDF group. *P<0.01 vs KF group.
[E3 Western bloti&ITGF-p1FIDNMT1HE H M FRIEE
Fig3 Relative protein expression of TGF-f1 and DNMT1 by Western blot

FeA 13— 25 F qPCREGIE % 41 40 fid H DNMTI mRNA SE(E4). 2 b5 R K, BMSCIl it I 5 75 6 KFrh
AN FIA 1 Z 7, KFILE: 72 4 K F2H A IH S5 0 55 DNMT 1 1A & 240 /£ H, X NHDF ' DNMT1 ]
(P<0.01); NHDF4H 5 NHDF L £ 77 40 £ 15 LW 5. % FIETCHEAER
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A: KF4H; B: KFE3%9741; C: NHDF4L; D: NHDF#ERS 9741, #P<0.01, SKF4LLLH.
A: KF group; B: co-cultured KF group; C: NHDF group; D: co-cultured NHDF group. *P<0.01 vs KF group.
B4 qPCRAMDNMTIFNTGF-B1HImRNARIFERT FiKk
Fig4 Relative mRNA expression of DNMT1 and TGF-f1 by qPCR

2.4 Western blot} qPCR# M TGF-B/Smad{s 5
BEEXEFRIAER

Western blot#s I % 2H 41 i H TGF-B1 85 H 11
LG B(EI3), KFAL 5 77 4 BKFA A W 5 0 55
(P<0.01), T {ENHDFZH 5NHDF LK 72 41 i Rk 6
R 22 e, B S B IR SE G 25 R B, BMSCil it
5557 WAE F RE A 20 HIIKF R TGF-BLIY 3R 1A, i %t
NHDFHTGF-B1H) &3 L W B AE . Ak —
FH qPCREGIE #5 2H 41 ffd -1 TGF-B/Smad {55 5 18 % 71 ¢
AN HI I K 1 Smad7 mRNAMIR FIL B2 57, KF
L Rs 7% M IRKF4L A B 2 16 2 (P<0.05); NHDF4l 5
NHDF3: 55 77 4 R IA T B 2 7 (E4). 28 hes R
F W], BMSCili i 55 73 W I AT LS M KF H TGF-B/
Smadf{5 5@ B, WTKF= A #HI1EH .

3 g

DNAH B 8 A7 72 T AR N, 5L
MR & 32 LR Itk AR08 HDNAH B
T 1) 7 5 3205 W $/NDNA) S B 4R, 1R
% M98 £ AR DNIMIT 1) 2 08 558 1 5 11 e d~ 12451
A WE 5 K B, KEFHDNMT1 2 /& £k ok &, Hisad
DNMT1 (1) 1l 551 7] LLAEKFHTGF-B1. Coll-15 [ )5t
FIE T, 028 Smad7 8 Rk B FHA. i oK =R
F R, TGF-B/Smadf5 518 I 5 IR IZ & T il
KRR A HEREK, TGF-pLIY I £k /2 P BURIR i
JEREA: . AFAEARI — AN B R R, R R R
6 388 A 3 TR RN IR 92 9 I TGF-B 114 2 3 AT 417 1
PRI 2R, 3k B PRVA ST [ R 131607,

V) 78 J57 T 200 3 3ok 5% 43 9 R A 4 9% 1R YT R Bt
A AE FH, X 2R 4R A0 0 a0 0 JUURE 2E, 5 21 4k

BB A 5 2 A Ak s A B SR AR F, IR R TE
FRRRIR BT A, IR E €. RIFIZERESY, f
WFFE R B, i i 5] 70 J03 400 0 2% A2 355 77 25 410 11 9
JRRR AT e IG5 JER%, (e 4T 4R B A ¢
RN A IR ERLE R A RRE, - H A
H U Y Ab 3R R 5 L R AN ] (1 R IAI, X R B,
BMSCH] g8 ik 55 2 Wl 1) 757 SR FEPURIRAE L, 28
M 2 75 AT LUE i # HIKF R DNMT 1 R IE, M
SN TGF-B/Smadfs 5 @A FFHR T -

AW, FAE 0.4 pmiik £L L 42 1 B
34 B BE 97 LA EEBMSC 5 1l £ 4k 41 i 2 18] JE
fie 14 298 ) 22 3 5 PR AR 1% #R48 i A DU - 4 48
Jfl WDNMT1) & 34 15 4, K WIDNMTI/EKFH &
IR M fENHDF H ik 3R 08, 3L 8% 77 HKFA 3E 3L 85
7% ADNMTI1H) 2 E FImRNAZK “F % ik B & % K
(P<0.01). X B, BMSCH] LI i 55 43 WA FH 40 ]
KFHDNMTI1/RIE . # M TGF-B/Smad(s 5 i B A
KO THRIE, RVSLEFRHAKFHTGF-BIEE 7K
P IA B BER(P<0.01), $0H| 145 (Smad7 mRNA
IR FRIA Y 51(P<0.05) . IXAIESE, BMSCH] g A& i ik
I HIKFHDNMTI ) 5235, M 52 i TGF-B/Smad(&
S, AR IZIE BVE R, IR
FABMSCX IR IZ 35 AT 1697 IR A FT k4l . H H
A X BMSCF=AE U IR A FI AL B 72 i Ak T 2 4f
BB, HR TR S RIRIZIE Y A ok ) HAhE 508
PEPEAEAE R, DA BRATT R 55 43 WA TR - 7 AR 1X M H
T BEAT KB FEREAT T — S BRI .

4 g
NBMSCH B2 3@ i 55 43 W Ve Fl 401 T IR E
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