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WE B® BT IAEIL AR DG B (FTO ) 845 i
AR FE I T-o B FE [N -6 (TSG-6) mRNA 2= F Ak 7R R
JEIE AP FRE R AR BRSO e, FiE BRI
SRR YZ S A (SEBR 4 ) RN IE H B IRZH 2 (X BRH) |
JHZ M A 2856 6 D7 B R I TSG-6 78 52 38 41 R0 xof R 26 iy
KK #3235 TSG-6 mRNA TF SRR X EE4T FH T RNA
pulldown , Fifi J5 FH INO - B iR IBE 04 (m® A ) Bo A Xof 45 20 AR AR 1
1T Western blot £ ; R FF 55 i 26 't 12 #: 22 A AT B4 =X
M (qPCR) Fll Western blot il 5 56 2H Fl X R4 H TSG-6 mR-
NA 2 B At R PR Al 174 2% 3% 5 1o FH A L e 98 5 0 U vk
Kl FTO 76 SCER 2l Fnxt BBl kK, SR Mz
PEOCEIR R SLIR A P TSG-6 Rk K AR T4 (P <
0.01) ;AP ZEFRIT TSG-6 RNA pulldown 523645 5 R | S
20 TSG-6 mRNA [ m® A Fik K PAL X IRZH (P <0.01) ;
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ZeH AL FTO 1L TSG-6 mRNA 2 F £k | b i 42 98
JEIZIERIE R, 3% T RE A RO IZ 58 MG R IA T 42 58 i S i
oA

X4 FTO;TSG-6 mRNA ; J BRI IR ; IR IE 5
FESES R619.6

XHEARER A XEHS 1000 - 1492(2022)05 —0776 - 05
doi:10. 19405/j. cnki. issn1000 — 1492.2022. 05. 019

BETPRIRIZ P8 = T R A A 1 R | AT 4 e
IREIZFE I 93 D A T 5 TR DR B A - R 3R B
[A-6 (tumor necrosis factor alpha stimulated gene-6,
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WY 2o H BRAL B AR H 2 AL m® A SR 8L,
A4 25 W AL AT P AH G2 1 (fat mass and obesity
associated, FTO) F o~ 3 — & 44 i 5 XU 48 il
alkB [A 4 5 ( a-ketoglutarate dependent dioxygenase
alkB homolog 5, ALKBHS5 ) ; F ZL Ak i 1 1/ FH M 41 i
m® A H AL 4G H L FE AL AL 25 1 3 (methyltrans-
ferase like 3, METTL3)  H JLAL L AL 26 1 14 ( meth-
yltransferase like 14, METTL14 ) TS B 40 B g 1-4%
& H A ( Wilms'
WTAP) - | {H & H i 2 T TSG-6 mRNA A m®A
RNA FEA 42 AL ) 72 R 2 98 vh 5O/ B L
il BT AE B N AMEIR WARGE TS0l R HRIRIZ
TEAAVIIEF B IR ZUH TSG-6 mRNA HEAL K-
K FTO ZRB7KA- BRI, S IR 92 9 1 & s L 0F
FEABT IR AL 0 B

1 HR5HE

1.1 #EBSRIE IR S Ew k21
K H T LRBIERR S —MHE BB 112 Jow b 8 &
AR , BE LI BORT DT R 20 253 R S5 21 (O
JRIZTEH L) FIXT FRZH (IR V295 R M B TR
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1.2 FZi{F DMEM =530 [ 25 F Hy-
clone 2] ; Triton X-100 W FH b 5L R FE T/ 1) ; Alexa
Fluor 488 Fric LLI=EHT/N K 1gG  Alexa Fluor 555 #ric
Py 1gG W H B3R RAEYHARA 5 5 RNA
FREGAF &0 T2 E Qiagen 23 Al ;m°® A Prik g [
Synaptic Systems 23 1) ; ZE#) R RNA FRic iR & K
4 H Bii -1 Roche 24w 5 -4t HRP Arid 4l Ak
P S AT AR IR A BE R R TR Bk ¢
JtE i PCR A & A 328 Thermo Fisher 23],
1.3 XWHE
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4 PBS 5 ¥k 5 H 4% £ % B [ %E 30 min,
0.5% Triton X-100 #=4LANEH 10 min,‘]rﬁjrj]l] 1% 4= Ifi.
HAEABAWE A 1 b FTO(1 : 100) A1 TSG-6
(1:100) ProA e & US4 °C i ; ¥ 4 i
5 Alexa Fluor 555 #Ric B Hife (1 : 500) A1 Alexa
Fluor 488 FRic t2EHT/NEL(1 ¢ 500) 76 = & T #EG
BEE 1 h, BFEKEFFIS DAPL L = 500 # Bt A,
-20 CIKFPRAT, 26 BB A T Image J
AL BB PR

1.3.2 A4 %4732 TSG-6 RNA pulldown 5% &
1.3.2.1 TSG-6 RNA =W EIrIE  F TSG-6 cDNA
Pt H] pSPT19 # Ak I 5 ¥ & A pSPT19-TSG6 1Y Jiit
W2t Xbal WYIEEVE G AER TSG-6 1F SUEE, # &F
pSPT19-TSG6 HY 5 ki 2 EcoRI P VI 7 F J5 7 M
TSG-6 X SLHE ARG R AR S TR ; 72 RNA
RBERRFAIA 2 wl A9 RNA bric ¥ LUE WL
TSG-6 RNA AW Ebric, /5 k4531 TSG-6 RNA H
RNeasy R t44k

1.3.2.2 HABUEAMREMGIES BOSEAZmA L
ml RIPA 24 A1 10 wl B B0 6175, e 212t
FIRE S

1.3.2.3 49K RNA Wb B B3 peg bRic iy
RNA % PCR 4, PCR {UIm# 90 °C .2 min, #RJ5 & VK
2 min, HJE M 4 wl RNA BERHNAESE W (5 x )
Z I E 20 min,

1.3.2.4 RNA pulldown HU1 mg 8 P9 S ik 24
AEYIZE RNA A EP 48,4 C FHEIRVER 1 h; B
30wl 5 5 A2 W PR TR BRI A 28 DEPC Ab 35
(R8T EP & IT & TR 128 1, RIPA M R
2 ., ¥ RNA-ZE PR A WOINAA #EZR W EP &,
TR 1 h (0L SR Bk | DRI HEER 3 1R,
LR ER RS E M, A 10% K17 SDS-
PAGE HLyk, Bl 5 117 55 B2, 8 FH m®A Uik i 47
Western blot £, f H Image J A4 531 K EE{A
1.3.3 qPCR &M iR V2 & BB F KR AR F & F
HAACEFo P A ACEE mRNA Rk K Rl A
PIRIZTEA UG IE W R AL, SR UL S RNA 3%
53415 cDNA ;5| MR GenBank 1 FTO ALKBHS |
MEITTL3 METTL14 \WTAP 3£ R FF 5 ¥ (£ 1),
SN A E N PCR 7354 95 °C (10 min;95 °C |
15 5,60 C 45 5,40 MER, JEfEMZE .95 C |15 s,
60 °C .1 min,95 C .15 5,60 °C .15 s, ZHR I
B E A4 ABI Prism 7300 SDS Software #4743 47
1.3.4 Western blot =4 5 JB J5 95 B IEF R Bk 4

Lo K A A P AALEE R G R A AKTF R
ENTIRIZIE LU B H B R 20, 24 LS R
F1, 0L BCA B &, & EARERH 12%
(EHEAT SDS-PAGE HLUK G , ¥4 7% iHMRET 4E K,
5% RS Hky 37 CEH 1 h, & METTL3 1 : 1 000,
FTO 1 : 1000 B-actin 1 : 1 000 FSBEHIA 4 CHE
1 TBST BEREJS A1 © 10 000 FiBE K 2FHt H —
PLEIRIFE 1 h, TBST PRI Sk ORI E
5 min, B W E ., H B-actin ENZSRIEE
H& s, T Image J 30T K EEAE

1.4 Zit=Z43E R SPSS 20. 0 Fk x5t i T4k
AT 43T REAR (0] 22 57 HLBCR D ¢ K5, P <0.05
RERBGITHERE L,

%1 RT-PCR EEFE&IT(5'3")

Elk/EA s Ll IRk

F10 ACTTGGCTCCCITATCTGACC TGTGCAGTCTGAGAAAGGCTT
ALKBHS ~ CGGCGAAGGCTACACTTACG CCACCAGCTTTTGGATCACCA
MEITTL3  TIGTCTCCAACCTTCCGTAGT CCAGATCAGAGAGGTGGTGTAG
METTLI4  AGTGCCGACAGCATIGGTG GGAGCAGAGGTATCATAGGAAGC

WTAP CTTCCCAAGAAGGTTCGATTGA TCAGACTCTCTTAGGCCAGTTAC

2 #HR

2.1 AR HEBER X TSG-6 F1 FTO i#
TFRBED e o, 45 WoR , ST AU AH L, S0
TSG-6 (£L0) G5 BE #AIK, Th7 FTO (&R (0) 4 (5%
FERE 5 LRI BE | S 4 TSG-6 IFRiAK

AR TXTHRA (¢ =6.360, P =0.003 1), FTO [
TR TR IRZH (1=9.979, P =0.000 6) , 2%

SAEGFEL, WE 1,

2.2 TSG-6 mRNA B m°A &7k F 44 R
XF RNA pulldown 55075 21| (% 25 H 4T Western blot
FRE N Hég DA ZH 2 P 2 B ) A R A AR Ry BH PR X R
FH TSG-6 TF S5 IRET pulldown 75 5] 145 SAE Jy B 1
X R H TSG-6 2 SLEEFRET pulldown 15 21| 1Y 2 A
W2 SR B XA B FAEAS B (H iE4T RNA il b
B, B mRNA 733 HARE A 5 m®A Siidoxt #4240
FEARTEST Western blot Kl | 18 i< 52 HR &% JK BEAE 43
M 35K, SEK 2 TSG-6 mRNA 1) m®A HI 3
KR TXF BB4H (¢ =8. 101 ,P =0.001 3) , 2R H
Gt L, WE 2,

2.3 qPCR X Western blot i% 4 il it JR £ & & IE
ERERALATHEENBMERELMELER (PCR
0 S 56 21 RN X B 4 H m® A RNA 9 Y 3 10 il
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TIRIZ B 2 1T BORAMIG2 N T ) AR 27
Y i SRR RIZIE AU R A Ha
B RIDEIAE G IRPR JRPE e S D RERE
B4, A SCHR T ARG, AR G MR L 1) AR T 7 1 A R
JRIZIEBIATT o E B AR ORIk se 2 A
90 55, WIRIZIE AR B A B IR A BL )
ARRLZAL P, A5 4 e 50 1k A 23 1 AR W)

S GG AN A W i R BRI s
IRIZIE BRI AE R AL, o] IR Y298 B I IR TG
I 7 B AL 1) SR RN T

TSG-6 FH 7 T AN YL Ak 2¢23. 3, H4gm i 2
277 NERSEFRALAL, 7T LAV R M S, R AIE 2 AE
XHHLAR B . 2011 4F Tan et al™ 7 UK UE B 9%
JRIZIEH LI TSG-6 KA T ICRIRIE 5 1%
JREHZL, Li et al " BFFEFR I TSG-6 7T 33 p21 \cye-
lin DI NF-kB Bel-2 Bax .caspase-3 S5 R £ 1k
IR AR ] TGF-B/smad 25 48 4E 2 I M 15 5 i
% AR Fas/Fasl 8 773 %, iF— 2 Ui B TSG-6 X}
THIRIZIE I A MRIVE . m®A RNA H JE{L
Y mRNA i F 5 iR L &4, v L
FZUE RNA AR, 40 mRNA 982 E PR BY £ | BHIFsL
UL BN RNA 155 #8220 Fh i & A R R o
FEPWAERY N HArA BN WGE B moA
RNA H b 25 52 i A B st 300 Bz JBK %) e A e, 7 B2
JRIE S KAz #E v, 18 3d METTL3 §i£3 mRNA F 3
AR R i e R Y 285 1) 3 8%, R B A B R T
METTI3 75 S JPR Ik 240 i Ji A A b iy ek B30
B2 H AT M A m® A ZERURIZ IS 4R B AL
HIFIE .

AW S S5 41 A X BE4H Fh TSG-6 363k
PEAFRG N | 235 SR 3 B S 6 41 b A TSG-6 2 11 A 7K
AR X HR A 5 25 X S 56 21 A6 B4 P 9 TSG-
6 mRNA FILAL K PS4 746 I, 25 55 3% BH 52 46 2 v
TSG-6 mRNA [ m® A B ACF-IEF X HR 4 ; iX — &5
JAIESE T m°A RNA HEAES 5 TSG-6 FRIA, 0
TIRIRIZIEN R KR, T m°A RNA H Bk 7
AL H 2 F LR RN HH A R 4 AR F 9 AE S B 4
DT REZH P R4 AH S g A R, &5 SR 26 B AE SE 30 41
H FTO mRNA Fik/KF-M FTO 8 H £k K5
Fx HR AL ; 240 S e DO IR /R S B 4 P Y FTO 2R
2K T R4 Bk s g SRR ZE R
JEIEHLUR T FTO MR B KV THm 51 TSG-6
mRNA ) m°A 2 H ALK TR, 380 TSG-6 FKik
IR R SRS T X IZ 18 B4 A H

[1] Verhaegen P D H M, van Zuijlen P P, Pennings N M, et al.
Differences in collagen architecture between keloid, hypertrophic
scar, normotrophic scar, and normal skin: an objective his-
topathological analysis[ J]. Wound Repair Regen,2009,17(5) :
649 - 56.

(2] Efe,Z/Nir, 28 W, 5. TSG-6 TEHE IR IZ 78 UZT 4k 4 L



- 780 - FHEHRKFFIR Acta Universitatis Medicinalis Anhui 2022 May;57(5)

JAT I H: NF-kB 15 538 I 5 0 A S s i os [ 1] . ZRERK hyaluronan and TSG-6 in skin scarring: differential distribution in
4R ,2017,52(9) 1266 - 70. keloid scars, normal scars and unscarred skin[ J]. J Eur Acad

(3] E/J\ﬂﬁ,ﬁ/]\ﬁ%,ﬁlb‘[‘ﬁ, 45 TSG-6 1#¥4% PI3K/ Akt-Bel-2 i f% Dermatol Venereol ,2011,25(3) :317 -27.
SRR IZ B W T LS B F 5 [J]. ZBRUERI R 22224k, [10] Li X Y, Chen Z, Li X J, et al. In vitro analysis of the role of
2018,53(4) :563 -17. tumor necrosisfactor-stimulated gene-6 in keloid [ J]. Mol Med

[4] Wang X, Lu Z, Gomez A, et al. N6-methyladenosine-dependent Rep,2019,19(2) :919 -26.
regulation of messenger RNA stability [ J ]. Nature, 2014, 505 [11] Zhao X, Chen Y,Mao Q,et al. Overexpression of YTHDF1 is as-
(7481) :117 -20. sociated with poor prognosis in patients with hepatocellular carci-

[5] Jia G, FuY, Zhao X, et al. N6-methyladenosine in nuclear RNA noma[ J]. Cancer Biomark,2018,21(4) ;859 - 68.
is a major substrate of the obesity-associated FTO[ J]. Nat Chem [12] Li B Q,Huang S,Shao Q Q,et al. WT1 - associated protein is a
Biol ,2011,7:885 - 7. novel prognostic factor in pancreatic ductal adenocarcinomal J].

[6] ZhouS, Bai Z L, Xia D, et al. FTO regulates the chemo-radio- Oncol Lett,2017,13(4) :2531 -8.
therapy resistance of cervical squamous cell carcinoma ( CSCC) by [13] LiuJ, Eckert M A, Harada B T, et al. m®A mRNA methylation
targeting beta-catenin through mRNA demethylation[ J]. Mol Car- regulates AKT activity to promote the proliferation and tumorige-
cinog,2018,57(5) : 590 - 7. nicity of endometrial cancer[ J]. Nat Cell Biol,2018,20(9):

[7] Lee W], Lee J H, Ahn HM, et al. Heat shock protein 90 inhibi- 1074 - 83.
tor decreases collagen synthesis of keloid fibroblasts and attenuates [14] Zhang H, Shi X, Huang T, et al. Dynamic landscape and evolu-
the extracellular matrix on the keloid spheroid model [ J]. Plast tion of m® A methylation in human[ J]. Nucleic Acids Res,2020,
Reconstr Surg,2015,136(3) :328e —37e. 48(11) :6251 - 64.

[8] Lee RH, Pulin A A, Seo M J, et al. Intravenous hMSCs improve [15] Zhou R, Gao Y, Lv D, et al. METTL3 mediated m(6) A modifi-
myocardial infarction in mice because cells embolized in lung are cation plays an oncogenic role in cutaneous squamous cell carcino-
activated to secrete the antiinflammatory protein TSG-6[J]. Cell ma by regulating deltaNp63[ J]. Biochem Biophys Res Commun,
Stem Cell 2009, 5(1) ;54 —63. 2019,515(2) ;310 -7.

[9] Tan K T, McGrouther D A, Day A J, et al. Characterization of

Effect of TSG-6 mRNA demethylation induced by FTO on keloid
Liang Shubao, Li Xinyi,Ding Yichun,Li Xiaojing
( Dept of Plastic Surgery, The First Affiliated Hospital of Anhui Medical University, Hefei 230022)

Abstract Objective To investigate the effect of demethylase obesity-associated protein (FTO) on the expression
of tumor necrosis factor -a-stimulating gene-6 ( TSG-6) mRNA demethylation in keloid tissue and its role in scar
formation. Methods Fresh keloid tissue ( experimental group) and normal skin tissue ( control group) were ran-
domlyselected, and the expression level of TSG-6 in the experimental group and control group was detected by im-
munofluorescence method. A probe expressing TSG-6 mRNA sense and antisense chain were constructed for RNA
pulldown, followed by Western blot detection of samples in each group with N°-methyladenine (m°®A) antibody.
Real-time fluorescence quantitative polynucleotide chain reaction (qPCR) and Western blot were used to detect the
expression of TSG-6 mRNA demethylase and methylase in the experimental group and control group. The expression
levels of FTO in experimental group and control group were detected by immunofluorescence assay. Results Im-
munofluorescence results showed that the expression level of TSG-6 in the experimental group was lower than that in
the control group (P <0.01). Pulldown test results of biotin-labeled TSG-6 RNA showed that the m°A expression
level of TSG-6 mRNA in the experimental group was lower than that in the control group (P <0.01). The results of
qPCR showed that the expression level of FTO mRNA in the experimental group was higher than that in the control
group (P <0.01). Western blot analysis showed that FTO protein expression in the experimental group was higher
than that in the control group (P <0.001). Immunofluorescence results showed that the expression level of FTO in
experimental group was higher than that in control group (P <0.001). Conclusion The demethylase FTO cataly-
zes the demethylation of TSG-6 mRNA and promotes the formation of keloid, which may provide a new idea and di-
rection for clinical treatment of keloid.
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