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[Abstract] Objective To investigate the interaction between staphylococcal nuclease domain containing protein 1 (SND1)

and tissue differentiation-inducing non-coding RNA (TINCR), and the effect of SND1 on TINCR expression level and keloid
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growth. Methods Keloid tissue samples (n=27) were collected from patients with Il - or Ill-degree burns who received treatment
in Shaanxi Provincial People's Hospital from June 2016 to May 2018. Bioinformatics methods were used to predict RNA methylation
sites in TINCR sequences; human primary normal skin fibroblasts (HFs) and keloid fibroblasts (KFs) were cultured and divided
into HFs group and KFs group. KFs in logarithmic growth phase were taken, and divided into: (1) control group, empty vector group
and methyltransferase-like protein 3 (METTL3) overexpression group, (2) control group and 3-deazaadenosine (DAA) group, and
(3) control group, SND1 recombinant proteome group and SND1 proteome+DAA group. The relative expression level of TINCR in
HFs and KFs was determined by real-time quantitative PCR (RT-qPCR); methylated RNA immunoprecipitation (MeRIP) followed
by RT-qPCR was performed to analyze the methylation levels of TINCR; Western blotting was used to detect the relative expression
levels of SND1 and METTL3 protein; the half-life of TINCR was determined by actinomycin D treatment combined with RT-qPCR,
and the cell proliferation capacity was assessed with CCK-8 and clone assays. A keloid xenograft model was generated with 18 BALB/c
nude mice, and then randomly divided into three groups (6 mice in each group): keloid group, keloid+SND1 recombinant protein
group, and keloid+SND1 recombinant protein+DAA group. Keloid tissue growth was observed by HE staining; the expression level
The third exon of TINCR
contains seven potential RNA methylation sites. The relative expression level and methylation level of TINCR elevated obviously in
KFs than in HFs (5.43 + 0.35 vs. 1.00 £ 0.11, P<0.01; 19.73% + 1.56% vs. 10.25% + 1.13%, P<0.01), and the protein levels of SND1
and METTL3 in KFs were significantly increased (P<0.01), methylated TINCR could bind both SND1 and METTL3. Compared
with empty vector group, overexpression of METTL3 stimulated the mRNA and protein expression of METTL3 (mRNA: 6.03 + 0.55
vs. 1.09 + 0.09, P<0.01; protein: 4.33 + 0.35 vs. 0.96 + 0.08, P<0.01) and increased the methylation level of TINCR (32.89% + 2.88%
vs. 19.04% + 1.72%, P<0.01) and relative expression level (4.65 + 0.32 vs. 1.00 = 0.10, P<0.01). Compared with control group,
DAA treatment reduced the stability [(8.50 £ 1.13) h vs. (12.90 = 1.41) h, P<0.001] and the methylation level (7.43% + 0.55% vs.
18.88% = 1.76%, P<0.01) of TINCR, and inhibited the viability and clonogenic ability of KFs (P<0.01). Compared with control
group, SND1 recombinant protein treatment increased the stability of TINCR [(23.95 + 1.25) h vs. (13.10 + 1.33) h, P<0.01],
cell viability and clonogenic ability (P<0.01), but showed no significant effect on TINCR methylation levels (20.15% + 1.74% vs.
19.04% % 1.77%, P>0.05); DAA treatment may abolish the effect of SND1 recombinant protein on TINCR stability [(12.00 + 1.21) h
vs. (23.95 + 1.44) h, P<0.01], cell viability and clonogenic ability (P<0.01). Compared with the keloid group, a large number of

of SND1 in keloid tissue was detected by immunohistochemistry staining and Western blotting. Results

fibroblasts and collagen fibers existed in the dermal layer of keloid+SND1 recombinant protein group. Furthermore, the percentage
of positive SND1 cell and the relative expression level of protein in keloid tissue increased significantly (63.43% + 3.32% vs.
21.16% + 4.67%, P<0.01; 2.54 £ 0.13 vs. 1.00 = 0.10, P<0.01); However, DAA treatment made large amount of loose fibrous
collagen in keloid tissue, and the percentage of positive SND1 cells and the relative expression level of protein decreased significantly
(38.52% + 6.88% vs. 63.43% = 3.32%, P<0.01; 1.07 £ 0.09 vs. 2.54 + 0.13, P<0.01). Conclusion TINCR is hypermethylated in
KFs. SND1 can recognize and bind the methylation sites of TINCR, accelerate the stability of TINCR and promote the growth of
TINCR mediated keloid.
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tissue differentiation inducing non-coding RNA; staphylococcal nuclease domain protein 1; RNA methylation;
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Wih Bk, FEIEH IR IZ S HL U
R IR IZ 55 AT 4 40 il (keloid fibroblasts, KFs)H A
Reoe MR 22 E K AR PE . IRAMIFSE R B, 1EH
R AT 4E 41 M (normal skin fibroblasts, NSFs)AH H.4%
ol U5 23 % A R A A R B, T K Es 2 i S 475 T 4k
SENGGH , $RNIRIRIZ IR R 28 A K R R 7T BE 5 KFs
18 27 fl P 0 ) R DR AT ) U AR S AR g
RNA(tissue differentiation-inducing non-protein coding
RNA, TINCR)JE [ 4H4T. 45405 4 2140 5 fk
HEPANTHE T A BAETIHF S KB, TINCR
TEB IR R IR A KFsth B i 9, P {2 #E KFs iy
R9FE . VR R (W PR SEREIE 180 Fl A M D 23

#i H 1 (staphylococcal nuclease domain containing-1,
SND)AFFEAHEAE . SR, SND15TINCRIYH
HAR SR TINCREE (I T HLE AR . A
W78 kR S G FR KB Uk SR AT SND 1S TINCR
AURRELAERT, 38 i A AR BURIRIZ 5 S Fh R A At
RYEIESND X RIRIZIE RIME T, DU IR Z %
(Il R IR 7 S 0T S

1 MREIE

1.1 EEEGH R AE R IME . DMEMA
Eaglei%%%%ﬁ%@Gibcolz}ﬁl; - R AR
(3-deoxyadenosine, DAA)FI A SND1H 24 & 1
FI b5 SR N B B A BR A A RNASE G
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F Trizol Ml Lipofectamine™ 3000%% Y& ixk 5| W [ 3 [
Invitrogen’\ Al ; Magna-MeRIP{H &1 [ b 5t 3 1
BHEA R 3 CpGenome-DNAME MR & [ 55
[E Chemicon/A Fl; KW ED . 3,3- & LI AR
I 5 8 Sigma /S 7] ; CCK-841 M i 1 Ak 77 &
14 [ H A& DojindoAH] ; i s BEHIMET TL3PLIA
(ab195352) . M Z FEFEPISND 1P (ab65078) . it
£ Wi BT GAPDHYL A (ab9485) FIHRPFRIC HY LU F- 4T
HlgG(ab97051) M F JE [ Abcam /> F] 5 7 W B% YL i
W A S AR A R A W IR R A A
13 (methyltransferase-like 3, METTL3) I 51 # ik
AR R A g A R A BR A R I R T
ROPEEAIE . Herocell- 18040 55 320 B 46 . Multiskan
Sky & KR . E-Gel ImagerE i B A543 AN SE B
%I S PCR(RT-qPCR) {4 H 3£ [E Thermo Fisher
Scientific/A vl ;¥ TAE & AVIGE 2.0 0L F bt
AN AR IR A 22 BRI A H A Olympus /2y
Al EBAREVKAR A ) H ARSANYOA ] .
1.2 S
1.2.1 AR AMRR  IRIZE AL 2016
AE6H —20184E 8 BEvE A N BB B ry 2761 11 EE
s R 8 o HEBR ™ BRIt &0k . AIF2 5
SAEMPER R . KR A MRS RE . &
FEAE I K2 ey B . o Basl, %
1240, 4Fi(33.2+6.6)%, IR AR, Thefh
KA JG24 W ABE . JRARIE K k4 2O I8 F R
B2 I TR 104 20 IR R 2k, Hor
Bk, w4, F(25.8 +3.4) %, YN A T,
A GE AT BTG 4 N R PR B B2 22 AR B2 B3 & it v
(SXSRMYY-2019096) , HIFFEXF G 34125 38 i W) 215
N JFEARIE & B2 i i 21 4E 40 g (human normal
fibroblasts, HFs) MR IZ 5 KEs BV 4 A BB
DI EE DIE R IR B AR Z AU 4 5
1.2.2  TINCR/F A B AL A S A F0 5 5
SRAMP M 3 (https://www.cuilab.cn/sramp), % A
TINCR¥ SEA T4 (fastatl X)), FRELTINCRIF I
FING-H FE i (N6-methyladenosine, m6A) H FAL1E
AN 25
1.2.3 HFsMKFEsfEFE B E# 5 ik 4 2URRIR
AL, B R vhEh K R, WA E
B, KRB MBI, INAREFRIET37 C
5% CO &M MR, YRl & Bk E190%HT, F0.05%
JIREE FI . 0.04%  —}& VU TR %5 W TH 1640 min,
53 S I 4 B FE Dulbecco i K Y Eagledi 77 HE 4 7244
R, B3 ~sfCAI A T /e 22505 .
1.2.4 RT-qPCREG TINCRFIMETTL3 mRNAJ®) 3
K O 804 K #AHFEs MIKFs, 1% B HFEsZH fl

KFsZH ; BT E KIWIKEs, B AIRAH . 25384
MMETTL3: Fik Al . 25 304 FIMETTL33d ik 41
4350 R S A 30005 Y570 4% Uk 1 g/ ml i 35 45
AR N1 g/ml METTL3 0k 51 F ik a1k, Xt I8
M AGFARFLIC R A ZEIK . 48 hJ5 18 FH Trizolif 7 i
BUMRNA, M@ Bk, DIRNANAR, ] %%
SR B S cDNA,  ffi HIRT-qP CRIX ] & K5
MRNAEFE (25 WU VAR R) o RN A5 95 CHIAE
PE3min; 94 CZAEME1Ss, S5 CIBk2Ss, 72 CHEfH
15s, H3SMEH, LIGAPDH HNZ:, FfH2 24
A TINCRHIMETTL3 mRNARJAHXT ik, S5
FE3W. TP ININE LR,

&1 RT-qPCRE| ¥4
Tab.1 Primer sequence of RT-qPCR
HE A 519 51(s'-3)
1E X : TAGATCTCACTCCAGGGTCTG

TINCR .
J X : CAGAGCTGAAAGGCTCAAGG
1E X: AGAGGAGGAGAAGGTGGCAGAG
METTL3 .
J2 X : AGGCTCACTTGCAAGTAAAAGGAAG
1E X : TGATGACATCAAGAAGGTGG
GAPDH

% X: TTGTCATACCAGGAAATGAGC
TINCR. 2453 4bi% S AE S S RNA; METTL3. H 3L R ih:
3

1.2.5  HRALRNAGEESLITHE (MeRIP) A RT-gPCR
R TINCRHI EEALIKE O 24 K I HEs FIKFs,

W B HFsZH fIKFEs2H 5 O3 OB K WIKEs, i .

(XA . 254040 MMETTL3 xRk 4 ; ()% R
0 DAAZL; (3)XFHRZH . SND1E A1 H 41 M SNDI
FHEH+DAAY . S HARMMETTL3 S # k4 5
SRR 430004 YL i 4 Y 1 g/ mIR9 B 25 28
A wg/ml METTL3ERIG 751 # ik # &k, DAAZ
H3 wmol/L DAAKLFE, SND1H 2K 4 H2 ng/ml
SND1HE M FA B, SNDIEAHEH+DAAZ
2 pug/ml SND1H 41 4 F H13 wmol/L DAA[F] 4k B,

X HRZ 3 mol/L DMSOAL . #i2 4 Magna-MeRIP
A & UL PP R A 4IDNA . U DNATN
AS5.5wl 3mol/L NaOH, 37 CZE1£10 min, fIA
20 wl 10 mmol /LA [ . 520 ] 40.5% V. i2 S 4H
1200 Wi Ppit . B 5 I DNAZ wizard-DNA: 46
fbo FHCpGenome-DNAMER A & ¥/ TRT-qPCRIZ
N o PR KORAR 1 FHEERE BLARA S AT o

1.2.6 Western blotting/ill]SND1, METTL3# [
Tk PO EUE K IHHFs MIKEs, % % HFs41
MKFsZ o 7 O BRI KEs, W& (1)%F
M | zS# 40 MMETTL3 323840 ; (2) X M4 .

SND1H 4 E 40 S SND1HEHE H+DAAL . 25 %k
ZH FMIMETTL3 3 23K 20 530 FH AR 2 1 30005 Y4 1711



B g/ mlfe 5 %5 KM 1 g/ ml METTL3 IRk
Bt RIBEAK, SND1HE LM 42 wg/ml SND1
FEHEAATE, SNDIEHEH+DAALIH2 pg/ml
SND 1 2 75 1 F13 pmol/L DAA[RIFAZRFH, X HE 21
I3 pwmol/L DMSOALHE . fifi FHRIPAZY fift i 24 it 4%
AN IR BOEEE 1, FIBCAIR I & e A A
WP o OB S 0 2 (20 ) 7E S TR 0 I B e Mt
R, M EPVDERE F, 37 CF s%/Bilig ks
FARE A2 b 40N AR METTL3(1:1000)
SND1(1:1000)¥iiAk4 CHFH L% ; TBSTUEAL, Jin
AHRPHRICHT IR Z P (1:1000) B F 1h, KH
E-Gel Imagert I S5 ) Image Lab"™ 4 {43 #7125 11
S KREE, THR HARER F A XS Rk

1.2.7 CCK-8IERMANAETE S K KEsLA10*4/ml
WA o6k, fEFLEE A 100 pl, WE: (1)
XFHEZ e DAAZL; (2)XFHEAL . SND1E A& FHH K
SNDI1HE 41 H+DAA4]l . DAAZI M3 pmol/L DAA
AbFE, SND1HEZHHE H 42 pg/ml SNDIEHHEH
AbFE, SND1FEZHH F1+DAAZH 2 pg/ml SND1HE 4
113 wmol/L DAA[R AR, XJ HEZH 3 umol /L
DMSOAbHE . 4b#Ho., 24, 48F172h)5 435l ) Bl
JMA10 pl CCK-81 7, #kEeiigRah, RIMIAR UG
450 nmAb 2% FLAY G2 B (OD)H . LI H E 31K,
WP 34918

1.2.8  GREIE S IR AN 20 i ve B T B RE F1 B
Bk KIKEs, 7020 AL BT lRl1.2.7. ¥ KEsiH &
PR AR, A B SRR B I A A T L 3%
FE3JE, WA P E AN TR IR, B RAS R
bW, Dla%Z B WA 2 4 M0 1S min, 7518
B PR e 5,30 min,  THEAH M SRR AR H -

1.2.9 TINCREVE AT O A K W KEs,
I3 AL BRI 127 S wg/mUit &k W = DAL
PHA AN, fE0. 4. 8, 12, 16, 20H124 h%3 3
PR 4 40 MLERNA, >R FIRT-qPCRAG I TINCRIK
e, 2 TINCRER BB /K4t .

1.3 YLK

1.3.1 #HEBIRZE SR ERE A E s
BALB/c#RE, 6%, A (18.64+1.17)g, WA
VY 4 A2 30 K 27 S S 1) vh o [ SE 56 3 W A 7 VAT R
1 SYXK(BE)2020-001], TV ZEACH K2 S K B
Yyrbucs SPE B W i) 57 D 1 35 [ S50 3l 4 FH VR AT e
S SYXK(FE)2020-005] . 28175 5 M A 2% 57 R ik JFk
f e, A6 I8 IR Xl fs mmB) 1, 500 A Beds i
FRIRIZEH 2 LAS mm x 4 mm x 3 mm K/ E A
FF, SRIGH6-0 pds AT IR 48 & 2 k. 12d)5
PR BN MR IZ B4 . R IZ TS +SND 1 4
4 SRR 5 +SND1H 240 25 1 +DAAZ , FH
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6 H . JRIRIZIE +SND 1 H 21 2 1 41 B K B ik vE 5
2.5ng SNDIFHHE M, MIRIZE+SNDIEAHE M+
DAA B KRB # ki 5t2.5 wg SND1HE 4 2K (1 Al
Smg/kg DAA, PIRIZ I 1K B #i Bk iE TS mg/kg
DMSOWAH|, HLESd, 20 dJ LASTHEN {7 4058 ,
FERIR IR H S AT G . A FARY
ERREES T D G T IOW &0 Fiitr, FARAITE
WP A N R BE B sl W) ¢ 2% FNAR A1 22 D1 s i
(SXPPH-2018-77), SEi it AT G [F A A O
SZUG Fh W) 04 AN L AE

1.3.2 HEZ @AM AR RURIRIZ 98 A 2UE KN O
B AR RORIRIZIE N, T4 CF 4%z RH
R E AR, AN, V)RS AR T
EE R FTHEY A, 6 W N IR 2 5
HAVERFOL

1.3.3 A ek # RR IR IZ 412U SND 1Y
ik RHEEFNR- AR DA YEE SR
¥, IRIZ RS0 A F R R [ e JE 1Y 2
HEATIAE S K, 7 3% A E W R A7 20 min;
AN R PTSND 184 T2 FEHUAAR (GeneTex GTX71945,
1:100) F1A= 4 2= AL 0 1L 240 /N Z$T (ScyTek UHP
125, 1:1000)4> HIMFH 20 min; J13,3- 8 JEHE A ik
AT R, FARMALEE SN LE, HImage] 814
T SND 1M AN A 43t BOFH .

1.3.4 Western blotting & IR UK 2H 2L SND 145
HRRAKT ISR RRIRIZ a8, Hauhr
HPRIF1.2.6

1.4 Seitseab s RHAISPSS 22.0%k 4k 415014y
Mo SEHEUE Dixeson, PRI E] LLBCR F ek 5
Z A A LR R = 22000, PP L
K HHLSD-tK 56 . P<0.0S N EFAH G %5 X,

2 & ES

2.1 HFsS5KFEsHTINCRFIZAL /KA SRAMP
W 3 T 25 R 5B R, TINCRES = 4@ 7 (BE3) W 77
74 = E T BB RNA T LA 07 5, & P51 5
AE M IAFT R . RT-qPCREGINSE 5 B /R, KFs#
TINCRAH X} 35 K- B i 5 FHEs41(5.43 + 0.35 vs.
1.00+0.11, P<0.01, [¥1B). MeRIPHEART-qPCR
Ko 28 5 7R, KFsZH TINCRH KAk K SE B B T
HFs2H(19.73% + 1.56% vs. 10.25% + 1.13%, P<0.01,
K11C). Western blottingfill 45 R /R, KFs4l5
TINCREAEAISND 145 1 (A A1 B Hij 1 AF 53 11 512 )
FIRNAH FALEEMETTL3 8 (A AH X 32 35 7K 7 3 i
= THFs#H (P<0.01, EI1E). MeRIPHK & Western
blotting K Ml 2% J i 7%, SND1AIMETTL3 5 H 34k
MY TINCRIF I HA 8w i L F vk (B 1D) .
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GGACC GGACA  GGACA GGACA  GGACA GGACU GGACU
518 522601 605 828 832 1572 1576 1602 1606 1895 1899 3278 3282 @
6- (1) 25+
. ' (1)
v 3 201 I
< RN
R
ﬁﬁ! 4 - R I-=
® < B15-
- ﬁq SNDI .
Ay
Z ® 2 10- ——
& 24 o< METTL3 M-
E B s
| I GAPDH 4
0 T L) 0 L] L)
HFs4]  KEsfl HFs4l  KFs4l © P NC
4+ 4~
% (1) Z 19}
B 5 - X 5
A ®
w® o '
=y m SND1
= 24 = 24
= o —
z =
i 3 METTL3 S ——
5 14 — = ﬁ 14 ==
Z 2 GAPDH [—————
=
0 T T 0 T T > -
HFs41 KEsZl HFs4l KFs4 HFs# KFsfl ®
BEl1  KFsHHTINCRH FEAL A7 o5 T K HFs FIKFs H TIN CR Y 3 Ak 7K SF 461
Fig.1 DPrediction of methylation site of TINCR in KFs and detection of TINCR methylation level in HFs and KFs

L Input, RPGEEIIXFHR; P Pellet, RNFHSEALPUIRIGGRIEETIIEY); NC. R IgGII G TTIEY) , 1E R IIMEXTHR s KBs. RIRIZIE
IRETAEARN ;. HEs. NJSACIE S B IR ET RN ; SND 1. A4 BRI A R BEL M F 15 TINCR. 21417065 AR IS RNA; METTL3.
LRSI RE AR (135 A, SRAMP M3 iU TINCRH 264K A7 45 5 B. RT-qPCRAG M HFs FIKFs F TINCRAYAI NS £ 35K 5 C. MeRIPEL A
RT-qPCRH I HFs FIIKFs I TINCRI I 3K -5 D. MeRIPHK 5 Western blotting# il SND1HIMETTL37E I F AL TINCRH 1 & A% 1 5
E. Western blotting K | HEs FIKFs ISND1 . METTL3% 138357k F; SHEsAIILE, (1)P<0.01,

2.2 3 FIAMETTL3XIKFs 1 TINCRH 3k 7k
f5M  RT-qPCRHIWestern blottinghy il 45 5 i
/N, METTL3id A4 METTL3 mRNAFIE 4]
X F IR 7K T B I8 T X 4 (mRNA: 6.03 £0.55
vs. 1.00 £ 0.10, P<0.01; #EF1: 4.33+0.35 vs.
1.00 + 0.09, P<0.01)F175# 4 (mRNA: 6.03 +0.55
vs. 1.09 £ 0.09, P<0.01; #HF1: 4.33+0.35 vs.
0.96 +0.08, P<0.01; [KI2A. B). MeRIPE &
RT-qPCRAGM &5 R B 7n, i RIBMETTL3)E,
KFs 1 TINCRAY H JE AL 7K 1 FiAH X 38 3k 7K ~F B
X A (R K. 32.89% +2.88%
vs. 19.04% + 1.72%, P<0.01; X} FikKF.
4.65+0.32 vs. 1.00 + 0.10, P<0.01)Fl12s %k 20 (F 34k
K2 32.89% + 2.88% vs. 18.16% + 1.64%, P<0.01;

AR H KK 4.65+0.32 vs. 1.06 £ 0.11, P<0.01;
K2C. D).

2.3 W R4k EE A 6 7 DAAXS TINCREE 5E M FIKFs
WFHRE IR S X RRALA e, Y Sk Tl 3
FIDAAAL P KFsJ5 TINCRIY A EPE] B N, 2k
A A 4555 (8.50 £ 1.13) h vs. (12.90 + 1.41) h,
P<0.001, [K3A]. DAALLH S TINCRAYH HEAL K
] SR T X BB 2 (7.43% + 0.55% vs. 18.88% + 1.76%,
P<0.01, K3C). LA, DAAZIKFsHY G J Fl o
BETE A% RE 1 B WA X IR AL, 22 R ¥WA Gt
2 Y [KFsi&/1: 48h, 0.78 +£0.07 vs. 0.98 + 0.08;
72h: 1.11+0.10 vs. 1.46 £ 0.12; Fi[ETERLHE ) -
(43.00 = 5.50)1~ vs. (109.00 + 6.80)1~, P<0.01, ¥
3B, DJ.
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