PREYES#HE biomed.cnjournals.com Progress in Modern Biomedicine Vol24 NO.5 MAR.2024 - 849 .

doi: 10.13241/j.cnki.pmb.2024.05.008

Smurfl XA MR T LiAE I ety im Je 5 1 HLikl *
I o' FFWM & F' BEHK T KT EHB
(1 SRR 2ER R B IE SR R &% 710038;
2 VA H R A5 — M E R B T L AN /el B 992 710061 ;
3R ERERRFE _MBERT 12T k& &% 710100)

BE B ARA Smurfl 338 & PEARR Y M b 4R AR M B R A S TF AL R RE 2021 F6 AZ2022 56 AREEEX
5 MR E R BN AT A MR R T R B B R L R B R kAR AR 12 61, KA HE f= Masson % &, 3347 5% 32
Fird PG AR RRAR ARG, R L3k ik B 3250 3R IANE £ M R R AT Y 4m JL(HSF) , 3 HSF fm it 18 2 i o7 %
248, (1)Smurfl id %3k 4548 . 5788 1 28(Con-1 41), % . #k28( Vector 28 )#F» Smurfl i& % ;X 48 (OE-Smurfl #8); (2)Smurfl 4% %
kortn. sFRE 248 (Con-241), MM (si-NC£8),Smurfl FH kK40 (si-Smurfl 28 ), #5513 pcDNA3.1 = i #2 . pcDNA3.
1+Smurfl J& #2 .si-NC #F= si-Smurfl %% % £ Vector 21 OE-Smurfl 28 si-NC £8 = si-Smurfl 28 HSF #m fg, @i qRT-PCR # )
Smurfl & X 7K-F, Western blot #- & & & ik K-F , CCK-8 A 2m it 32 78 /K -, s X, 4w Be, R A om) 4m e )8 = 7K -F |, Transwell 52 3-#6-m)
AT 2 KT R SR S T fm AL i A KR G5 BRHE 4 &4 Masson & &2 R 27, 5 EF Rk AR K A R 4147
HAKEREREN I Ak B HEERXEWRERE YIRS 4, HE5 T LT, 5 EFRRARARL, 3 AW EIR MR P
TGF-B1.a-SMA ,COL1,COL3  TRR-I,p-Smad3 #= Smad7 # & & & ik K-F3HFF (P<0.05),Smurfl &k KFHBEAL (P<0.05), 5
Con-1 3 Vector 41 }b2%, OE-Smurfl 41 HSF 41 i2. TGF-B1.a-SMA .COL1,COL3 TBR-I,p-Smad3 #= Smad7 & & #9 & A K -F3
[&4%.(P<0.05) ,HSF 2@ 638 74 (4% 42 Ao 3T 45 K F 4K P<0.05) , A = /K- 7+ % (P<0.05), 5 Con-2 283, si-NC 28 pb 4%, si-Smurfl 20
HSF #g 2% TGF-B1.a-SMA ,COL1,COL3 TRR-I,p-Smad3 #» Smad7 & & #4 & ik K -F 349+ % (P<0.05),HSF #m o3 54 13 2% Fo it
#KFHFH(P<0.05), B =RFEAK(P<0.05), £5if:Smurfl T 48 iE #74] TGF-B1/Smad i@ 5%, #t i 47 4] 3% 4 MR IR 89 4F 2510
#AL,

FERIT 3 A MR 5 A AL A3 A M R R AT Y m 2 ; TGF-B1/Smad 38 %5 34 58 ;42 4% 1T 45

PE4HES:R641;R619.6;R62  TEKERIRAT: A  TEH S :1673-6273(2024)05-849-09

Effect of Smurfl on Fibrosis Formation in Hypertrophic Scar

and its Molecular Mechanism*
WANG Xuan', LI Xue-yong ', L1 Jing', LU Zhuo-min', HE Lin?, LU Xi-yan**

(1 Department of Plastic Surgery and Burn, The Second Affiliated Hospital, Air Force Medical University of PLA, Xi'an, Shaanxi,
710038, China; 2 Department of Plastic, Aesthetic and Maxillofacial Surgery, The First Aftiliated Hospital of Xi'an Jiaotong University,
Xi'an, Shaanxi, 710061, China; 3 Department of Out-patient, The Second Affiliated Hospital, Air Force Medical University of PLA,
Xi'an, Shaanxi, 710100, China)

ABSTRACT Objective: To explore the effect of Smurfl on fibrosis process in hypertrophic scar formation and its molecular
mechanism. Methods: Hypertrophic scar tissue and normal skin tissue samples of 12 patients who underwent hyperplastic scar resection
in the department of burn and plastic surgery of the Second Affiliated Hospital of Air Force Medical University from June 2021 to June
2022 were collected. And the pathological examination was performed by HE and Masson staining. After sterile treatment of
hypertrophic scar tissue, human hypertrophic scar fibroblasts (HSF) were isolated and cultured by tissue block method. HSF cells were
divided into some groups according to the experimental scheme, (1) Smurfl overexpression treatment group, control group 1 (Con-1
group), empty vector group (Vector group) and Smurfl overexpression group (OE-Smurfl group), (2) Smurfl interference expression
treatment group, control group 2 (Con-2 group), negative group (si-NC group) and Smurfl interference expression group (si-Smurfl
group). Then pcDNA3.1 empty plasmid, pcDNA3.1+Smurfl plasmid, si-NC and si-Smurfl were transfected into HSF cells in Vector
group, OE-Smurfl group, si-NC group and si-Smurfl group, respectively. Smurfl mRNA expression level was detected by qRT-PCR.

Protein expression level was detected by Western blot. Cell proliferation level was detected by CCK-8. Cell apoptosis level was detected
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by flow cytometry. Cell invasion level was detected by Transwell assay and cell migration level was detected by cell scratch assay.
Results: The results of HE staining and Masson staining showed that compared with normal skin tissue, the dermis thickness of
hypertrophic scar tissue increased significantly, and there were a large number of blue-dyed collagen fibers in the dermis, which were
disordered and dense. Compared with normal skin tissue, the protein expression levels of TGF-B1, a-SMA, COL1, COL3, TRR-I,
p-Smad3 and Smad7 in hypertrophic scar tissue were increased (P<0.05), while the expression level of Smurfl was decreased (P<0.05).
Compared with Con-1 or Vector groups, the expression levels of TGF-g1, «-SMA, COL1, COL3, TBR-I, p-Smad3 and Smad7 proteins
in HSF cells of OE-Smurfl group were decreased (P<0.05), and the proliferation, invasion and migration levels of HSF cells were
decreased (P<0.05), the apoptosis level was increased (P<0.05). Compared with Con-2 group or si-NC group, the expression levels of
TGF-B1, a-SMA, COL1, COL3, TRR-I, p-Smad3 and Smad7 proteins in HSF cells of si-Smurfl group were increased (P<0.05), and the

proliferation, invasion and migration levels of HSF cells were increased (P<0.05), the apoptosis level was decreased (P<0.05).

Conclusion: Smurfl may inhibit the fibrotic process of hypertrophic scars by inhibiting TGF-g1/Smad pathway.
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Fig. 1 Normal skin tissue and hypertrophic scar tissue were examined by HE and Masson staining

Note: A and B: Normal skin tissue and hypertrophic scar tissue were examined by HE staining;

C and D: Normal skin tissue and hypertrophic scar tissue were examined by Masson staining.
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Fig. 2 Changes in the expression levels of fibrosis markers in normal skin tissue and hypertrophic scar tissue

Note: Compared with normal skin tissue, *P<0.05, **P<0.01.
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Fig. 3 Changes of protein expression levels of TGF-31/Smads signaling pathway and Smurfl in normal skin tissue and hypertrophic scar tissue

Note: Compared with normal skin tissue, *P<0.05, **P<0.01.
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Fig. 4 HSF cell identification and transfection efficiency detection of Smurfl overexpression and interference expression
Note: A: HSF cells was detected by Immunofluorescence staining; B and C: Smurfl mRNA expression levels in HSF cells after Smurf1 overexpression
and interference expression; D-F: Smurfl protein expression level in HSF cells after Smurfl overexpression and interference expression.

Compared with Con-1 and Vector group, ***P<0.001; Compared with Con-2 group and si-NC group, #P<0.01.
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Fig. 5 Changes in the expression levels of fibrosis markers in HSF cells after Smurfl overexpression

Note: Compared with Con-1 group and Vector group, *P<0.05, **pP<0.01.
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Fig. 6 Changes in the expression levels of fibrosis markers in HSF cells after Smurfl interference expression

Note: Compared with Con-2 group and si-NC group, *P<0.05, **P<0.01.

A —+—Con-1  --#-Vector —*—OE-Smurfl B
’g 1.4 1 30 -
S
< 12 49 25 4 Aok
z 9
O 1.0 A <
:.‘: 2 20 N
o i I
5 0% 2 15
£ 06 1 g
E g 10 4
504 4 g
2 5 1
2 sl BN
3 00 0-
0 24 48 72 96 Con-1 Vector OE-Smurfl
Time (h)
C Con-1 Vector OE-Smurfl
z{a el a Q@ EX I Q@
8.76 q 7.98 3.26 49383 21.37
2 21 21
= S = S = é}
29 £ 21
>4 A Q3 >4 W Q3 >4 o Q3
— 18726 0.39 — 3 88.01 0.75 — 1 66.88 1.92
™ T ™7 ™ ™ T T YT ™ T T ™ ™ ™7 i BT bl | T
10' 10° 10° 10¢ 10° 100 10° 10° 10¢ 10° 10" 10° 10} 10* 10%

Annexin V-FITC

Annexin V-FITC

Annexin V-FITC

B 7 Smurfl i3 %% /5 HSF 4S5 FIA -k F TN

Fig. 7 Changes of HSF cell proliferation and apoptosis after Smurfl overexpression

Note: A: HSF cell proliferation level; B and C: Apoptosis levels of HSF cells. Compared with Con-1 group and Vector group, *P<0.05, **P<0.01.
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Fig. 9 Changes of HSF cell invasion and migration after Smurfl overexpression

Note: A: HSF cell invasion level; B and C: HSF cell migration level. Compared with Con-1 group and Vector group, **P<0.01.

BEHEVERR S PR BRI AT A AR I B ST, R AN, SRR T o-SMA FISE G2 J 35 R S5 AR M TN 5, TSR
JiE AR BB AT LR, b Mod oy B IREZIE B9 S0 AR A e A e 5 3205 I SE 40 ML [H 1
J& TGF-B1 ,COL1 1 COL3 ix 3 MEH RIS HRIL. REWR S50 FRIIZIE LT e b i — R IR, BLEE LT 240
W, TGF-B1 XA A= KA B G H 2, TGF-BL 19K AR K ECM )™ AR MIBUER | A 1521 I o i 9 4017
ISTEPRIRIZIE AT AR b 35 Tt Heoh, AT o, D8R SR PR3 4 7 A sl LA 538 3% P BE W IRRIZ



- 856 - IREYESHE  biomed.cnjournals.com Progress in Modern Biomedicine Vol24 NO.5 MAR.2024

Con-2 si-NC si-Smurfl
WP 1. S5 AR SR 8 S R UL 3 B o P -
f"‘,”o'\e. AL\ " ety /‘;'s P :“ I"' % L, 250
"“ : ‘\, , [ 3 £ R B “‘ -‘i"‘p LU =m #
g Y .-‘,‘ \)~ P .‘,, & S R ¢ .\‘“ & 82"0'
z - g P N o oV C o - . o\ =" o o0
Z b A\ B AN L il T Y % ) .73 ‘P,& 2 1504
= “' & ‘ ' 3K ‘l " LY e‘}\‘c \‘ = | 2 '. . k\ 3 -‘c;"' . z
= s ¢ o 42 LB o B ”_° o’ bl
6"»«( AN W oo Sepbe o 230 _Qs.”’.,f.',',‘{. \ .
/4 ¥ g $ £o 0% | Ro, a Pl
. '/ i sf . o R ‘?~o e .,'uz;‘ é
. k o E 5o
4 . < Z
0-

Con-2 si-NC  si-Smurfl

100

(=]

80

60

404

204

= Cell migration =

d
£

Relative migration distance (% of Oh)

Con-2  si-NC  si-Smurfl

& 10 Smurfl F#t 5% /5 HSF fRE 2 TRk RN
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