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(FE] BB T N-F ARG (m°A) & 5 B IR R A 3 (METTL3) 6 2 J8 B T4 i
(PDLSC) B 43 (b AR S fb s AR . ik (A R Al B R | 40 i B2 Y5 1 g 5 40 43 ) 45 5
PDLSC iR bR B I FERE J) o 2T PG LT YL A FNIZT O Yo 043 HIAG DN PDLSC A Jli F1 g 43
b ag . 2 AZF A BT 4 i (hPDLSC ) A 48 E S s 28 J] i 40 i (pPDLSC) Hh 43 il 44 3 METTL3 3
FIRAARAE AL, B 55— 2 B ] 38 4 SR 8 £ U i SR G % S M (RT-PCR) R [ SR 2 B3l
(Western blot) P Z LT YL (& FIIHLE O G050 7E mRNA 7K B KT 122 K SF A6 B A g
HIARE . PIAEAS LLACH A ST FEAS (A 3G, ZIMEAS LA BRI R r 2001, 888 (1) 3ial
J A 25 3 7R, hPDLSC Fl pPDLSC 4 fH 4 3% 15 €D29(100.0% , 98.0% ) . CD105 (100.0% , 99.5% ) il
CD146(31.5%,17.8%) , I35 CD34(1.3%,0.4% ) 1 CD45(1.4%,0.4%) . (2) A L4E 75 TE i S 56
45 5K hPDLSC Fl pPDLSC #4535 T8 iUl it 43 31 R 55+ 5 F1 72 + 8, hPDLSC 114 4 U 3% 5 R 77 3%
pPDLSC I (¢=3.16,P=0.034) . (3)PEZ L YL O FITHET O Yo (o Ui HH , Wi 48 FE 150 ELAT B R AR 43
1bBE 1, hPDLSC BEAT B s i il B 24K RE J1 (1 =27.77, P < 0.001) , T pPDLSC BA7 B 5 4 IS /1L AiE
J1(1=5.02,P=0.007), (4)BUEVERIGTRT A5 I8 R YU METTL3 i 2618 41 Lbidd F ik XT
HEZHL 4 B DG IR Runx2 19 mRNA 6357KF-5 , 7E hPDLSC Hil pPDLSC i METTL3 i k21 (19 %
IR 3.63+ 1151 1.61 £0.38, 23 Bl Hoad e g FR2 1 3.39 1% (1 =3.777, P=0.020) F 1.71 4% (1 =
2.948,P=0.042) ; M £ METTL3 il {1 2H 44 o {6 FR ALK, 76 hPDLSC Al pPDLSC H 1Y) METTL3 R IR 4
25 5 I 0.16 £0.03 F10.26 +0.07, 43 512 H i A4 BRZH 19 0.15 1% (1 = 9.669, P < 0.001) F1 0.26 4%
(1=8.767,P<0.001), [AlFEHL, Runx2 (Y45 125K -t 2 A M TR A o K56 U Jm i A it A7 21 d
BB SR IR AT R L e 0, 45 9 10 7R METTL3 5o 383k 2H #5000 3235 %) A AH P (0% HLAS Ak 455
R, BB AT ES B B R E hPDLSC A pPDLSC 1% METTL3 i 3k 41 /& 28.47% + 3.82% 1 8.55% +
0.43% , 73 2 Hod ek X 19 1.78 4% (1= 5.012, P=0.007) F1 1.76 £ (1 =7.293, P =0.002) , Ifii 7E
METTL3 R ZH e A0t JRZH e (e HLASARZS 1 8/0N , 28 3B 25 2R i /s 78 hPDLSC Al pPDLSC
METTL3 5 {5 40 J2& 6.36% + 2.00% 1 3.78% + 0.56% , 43 5l S FLFl /I X B 41 9 0.35 175 (1 = 4.444, P =
0.011) F10.43 1% (¢ =5.337, P =0.006) ; 155 Y2 Jq AU AR EA T 21 d I BEHR 5 S 05 3%, TRl TIMAT O e
0, 25 0 7R BR T 09 R /N B B AE METTL3 3o 38 35 2H %5 3k 3R 3A % JR2H /D, 22 1t 43 Hr 45 L /R 76
hPDLSC Fll pPDLSC ) METTL3 33 2 35 2H J2& 0.89% + 0.11% 1 1.10% + 1.15% , 43 51 J& ek 2 35 % 1t
2 0.244% (1 =5.454,P=0.006) Fl1 0.49475 (:=2.935,P=0.043 ) , i 7E METTL3 FHAFZE U] LE (e %o HR 2
HI TN R B2, 5 40 B4 5 B 7R 75 hPDLSC F1 pPDLSC Hh 4 METTL3 Bk 2H 2 3.60% + 1.08% Fl
5.34% +1.31% , 53 2 H R AR B2 A9 1.94 4% (1= 2.794, P=0.049) F12.93 15 (1 =4.131,P=0.015) ,
2538 pPDLSC [ METTL3 %35 /K {5 T hPDLSC s METTL3 1 sk % 4 7] i3 hPDLSC il pPDLSC {1 i
B, I W B Ak
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Overexpression of methyltransferase - like 3 repairs the osteogenic ability of periodontal
mesenchymal stem cells in patients with periodontitis
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[Abstract] Objective To investigate the role of methyliransferase-like 3 (METTL3) in osteogenic
and adipogenic differentiation of periodontal mesenchymal stem cells (PDLSCs). Methods Flow
cytometry and colony formation assay were used to identify the surface markers and proliferation ability of
PDLSCs. The osteogenic and adipogenic differentiation potential of PDLSCs was detected by alizarin red
staining and oil red O staining, respectively. Human periodontal mesenchymal stem cells (hPDLSCs) and
periodontal mesenchymal stem cells in patients with periodontitis (pPDLSCs) were used to construct
METTL3 overexpression and knockdown models, respectively. The changes of osteogenesis and
adipogenesis were detected by RT-PCR, Western blot, alizarin red staining and oil red O staining at mRNA
level, protein level and macroscopic level, respectively. Two samples were compared using independent
sample ¢ test, and multiple groups were compared using One - Way ANOVA. Results Flow cytometry
showed that hPDLSCs and pPDLSCs were positive for CD29 (100.0%,98.0% ), CD105 (100.0%,99.5% )
and CD146 (31.5%,17.8%) , and negative for CD34 (1.3%,0.4%) and CD45 (1.4%,0.4% ). The results
of colony formation experiment showed that the number of colonies formed of hPDLSCs and pPDLSCs was
55 %5 and 72 = 8, respectively, and the cell proliferation ability of hPDLSCs was lower than that of
pPDLSCs (¢ =3.16, P =0.034). Alizarin red staining and oil red O staining showed that both cells had
osteogenic and adipogenic differentiation ability. hPDLSCs had stronger osteogenic differentiation ability
(¢=27.77,P <0.001) , while pPDLSCs had stronger adipogenic differentiation ability (z=5.02,P=0.007).
In the lentivirus transfection model, after 7 days of osteogenic induction culture, the mRNA expression
level of Runx2 in the METTL3 overexpression group was higher than that in the overexpression control
group. The expression level of Runx2 in the METTL3 overexpression group was 3.63+1.15 and 1.61 +0.38
for hPDLSCs and pPDLSCs, respectively, which was 3.39 times (1=3.777,P=0.020) and 1.71 times (1=
2.948, P =0.042) of the control group. The expression level of Runx2 in the METTL3 knockdown group
was 0.16 £0.03 and 0.26 £0.07 for hPDLSCs and pPDLSCs, respectively, which was 0.15 times (1=9.669,
P<0.001) and 0.26 times (z = 8.767, P <0.001) of the control group. Runx2 protein expression level
changed in the same way. After 21 days of osteogenic induction culture, the transfected cells were stained
with alizarin red. The results showed that the METTL3 overexpression group had deeper staining and larger
calcified nodules than the overexpression control group. The quantitative analysis results showed that the
values of METTL3 overexpression group in hPDLSCs and pPDLSCs were 28.47% + 3.82% and 8.55% +
0.43% , which were 1.78 times (:=5.012,P=0.007) and 1.76 times (1=7.293,P=0.002) of the METTL3
overexpression control group. The staining was lighter and the calcified nodules were smaller in the
knockdown group. The results of quantitative analysis showed that Runx2 protein expression level in the
METTL3 knockdown group was 6.36% + 2.00% and 3.78% =+ 0.56% for hPDLSCs and pPDLSCs,
respectively, which was 0.35 times (1 =4.444, P =0.011) and 0.43 times (¢ =5.337, P =0.006) of the
knockdown control group. The transfected cells were cultured for lipid induction for 21 days, and then
stained with oil red O. The results showed that the size and number of lipid droplets in the METTL3
overexpression group were less than that in the overexpression control group. The quantitative analysis
results showed that the values of lipid droplets in the METTL3 overexpression group in hPDLSCs and
pPDLSCs were 0.89% +0.11% and 1.10% + 1.15% , which were 0.24 times (1= 5.454,P=0.006) and 0.49
times (¢=2.935,P=0.043) of the control. The lipid droplets in the METTL3 knockdown group were larger
and more than those in the knockdown control group. The quantitative analysis results showed that the
values of lipid droplets in the METTL3 knockdown group in hPDLSCs and pPDLSCs were 3.60% + 1.08%
and 5.34% =+ 1.31%, which were 1.94 times (£1=2.794,P=0.049) and 2.93 times (:=4.131,P=0.015) of
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the control group, respectively. Conclusions The METTL3 expression level in pPDLSCs was lower than
that in hPDLSCs. Overexpression of METTL3 can promote the osteogenic differentiation of hPDLSCs and

pPDLSCs, and inhibit the adipogenic differentiation.

[Key words ) Methyltransferase - like 3 (METTL3) ; N°-methyladenosine (m°A) ; Periodontal

mesenchymal stem cells (PDLSCs); Osteogenic differentiation
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Bl 2 Jo] P A 2 2 T S B U 1) 4
TR, 1R 2H 2R 2 10 5C B 400 i —— 2F & 1351 400 g
(periodontal mesenchymal stem cell, PDLSC)tHff 2 i
NFBNTRIR A 51E) 78 T4 (mesenchymal
stem cell, MSC)AR{EL, PDLSC th B [ 38 B Al %
R RE > o IF 8 RAE 5 R 2P 1 e R i) — K
T[N e , 5 2 Fh R G BRWR UIAH G . 72 A
RIEEH, PDLSC W AR/ —EMMEM. A K
HEAFFCUE, 2 RS 2 AR PDLSC B 0
fLBE Ty, RECFEE L ZRD . W, PDLSCTE
ZF J AR IR TG vh Bt A 4 AR T 200 T 4 A 5
B, 45 Wt 7 5 38 #% 4% 5% 5% B kB (nuclear
transcription factor-kappa B, NF-«kB) {5 51 it Fl1 22 %4
J5 3% A 25 F 4 B (mitogen - activated protein kinase,
MAPK) {55+, T PDLSC i T 40 M 4, 15 A
W EARVT LA PDLSC 2y Hpot 19 2 Ji] 9 Ui oA i F
LSTEECLIN S

F i e R R 1 R, R A 2 1Y
RS T 20 0 K B JZ i T, NC- R I IR (N -
methyladenosine , m°A ) 11 Sy 28 LA T €51 4 1)
BOr1, CYGIEWLE 2 Fh 1E 5 AR U R A &
AR EAENTY . m°A B =28
ARG 1, A T BE AL e o 1l | 25 PP BE A i A
b . B L B A 3 (methyltransferase -
like 3, METTL3) Fl METTL14 1 g B B AL A il , 7]
PATE Ji mC A FYE AR A i 5 i 105 R0 AE JREAH OC 2E H (fat
mass and obesity-associated protein, FTO) g3k 1&
S 1 BRI TR 5 (alkB homolog 5, ALKBHS ) k2=
HEEAR T , AT DABEERR m°A HRRAL B . YTH 2545
F I M 1/2/3(YTH domain family, YTHDF1/2/3) F
o 5 ZREAE A T 2 mRNA 454 2 1 1/2/3 (insulin-
like growth factor 2 mRNA-binding proteins, IGF2BP1/
2/3) 4 o W AR 1) 122 2 1 a] LAGEU m®A HT AR B
Wio I3, CAT —28 2 R T A0 P ) meA Ak
1R A& 1 BE % & 5 — & 19 4E JH . METTL3/

IGF2BP3 /7 pre-miR-34A ) m°A H ZEAL &1 vT LA
23 MSC 431 miR-34a-S5p , AT 2435 7 266 I o 1)
AEY A PERBEA A L (acute myeloid leukemia,
AML) (B [ MSC ' METTL3 335 T [, AT 752
18 B( PR AKT serine/threonine kinase-1,AKT-1)
) mRNA _E#) m°A B4 K F R B, S BCAKT 2 H
PRGN, LA AR T TE 3 22 72 A= AML ALY T it
2510 A R T AR M 7 AR I AE R AR meA H
AR 25 A 1) & A Rk e e
— A 57 22 B, i§ 2 # (lipopolysaccharide , LPS) 4k
HUF , PDLSC ' m°A FH AL B U gl >0 55—
WE5E R, LPS S A Jo] T 4 4 1l i 20 A 1Y)
1 AT RESZ B DNA & WAL sz, BT L B
W5E , AU 4 pPDLSC A H AE 198055 55 m°A
PR O

MR ETE

— MRS

a- 35 57 3 (a-MEM) | fifi 48 1L {5 (fetal bovine
serum, FBS) 0.25%J8 25 [ i 0 1R 5 2% vh ik (PBS)
(GIBICO, £ [® ) ; B4t (Hyclone , 2 [E ) 5 T AU jigt I it
(Sigma, 35 ) ; HT CD29 .CD34.CD45 .CD105.CD146
UK (Bioscience, £ [# ) 5 rabbit anti-Runx2 Hi {4
(abh236639, Abcam, £ [E ) ; rabbit anti-METTL3 FLi&
(E3F2A,CST, 92 ) ;rabbit anti-GAPDH {4 (10494-
1-AP) . goat anti-Rabbit IgG (H+L) (Proteintech, &
) s Western blot 5z TP 4] Jifd 24 fif 6 . 25 P 1400 71 59)
BCA 8 P I 1200 & (45 b 55 . BCIP/NBT Rl Pk
TR R . a0 & (L3 = RAEYHEARA R
7] ) ; PVDF i (Thermo, 32 [H ) ; 2 [ -marker e 33 35
M \ECLAL A 2GR Gt Ami B K L (7842
AR A BRA 7 5 12.5% SDSPAGE Jig (1 Ve Ak ity
AP BEZGRHEA FRA R ; PR L GMZL 0, OriCell A
B ] BT 20 A 175 S o R & L OriCell B
i ] 5 4 R 55 20 AiR) & (Cyagen , 6 [E) 5
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5 X Tris- H 22 1% HL UK 22 th i (R UK F1 10 X LK %
R G vk (R T ) ( 3 0 A R PR A 7)) 5
RS CRHETH & TR A fb A BRA F]) 4% 2 TR
¥ W (biosharp, Jt 50 2= AN AT R A R A ) 5 AG
RNAex Pro RNA 2GR Evo M-MLV S e s iR 4
5 & . SYBR® Green Pro Taq HS i % qPCR {7
& O R SO A B ) TR BRA FDD

LRIk

LAEASIBC: 73 A8 5 (31 ~ 40 %) A58
W, IF 8 R A JE B T 40 9 (human periodontal
mesenchymal stem cell , hPDLSC) F1 % 4iE > i 2 J&] i
4 fifd (periodontal mesenchymal stem cell in patients
with periodontitis, pPDLSC) "', hPDLSC > 5 T I
i DAL S A o ) T S A B O AR
(D) BF RGN LT AR5 (2) 2 F B
W (3)IZ A WY A T AR /N T35 13 mme HEBR
bife: (D BFEA RGN (212 R AR
FAAEMCE R AE 5 (3)IZ A WY R ARIREE R T 3 mm,
pPDLSC WIS IR T2 Wi o 2F J& 28 Bk B i) 8. 2F
NAFRIE : (1) BFTCRGUR LM T AR L (2) B 5F
F) F B AT 2/3 B2 LA AR BE IR 5 (3) B8 28 1 28 Jl
SR AR LML R R TEEET 5 mme HEBRBR
i (1) A RGO L LT AR () B R B
WOREEE /N T 2/3; (3) A A F A ARTRIE 247N T 5 mm,,
JITAS 2 15 T AT o-MEM [ 85045 i, Il ad vk &
iz S A AR IR S 2 h N EEAT A i o B T
YEo BT REAR TR A 28 R4 Ry o0 — I Jm R B
i AR}, IS RAS 2 1 R R

2. Gy B FNEE FRANML - AF HTINA UL JE B PBS
S S e I WSO 2 1A AR A AR, 2R AR AN T LR
M5 AETE . HITCE TR T 36 2 U 508 2 45 41 )
fa, FRUCR] PBS st ke [l FJCIR T AR T) A
PR 173 0 A A SUR T, FHIRBL S 210
BTRARFR 9 1 mm’ (T , T PBS INIFICER T8
OB (1 000 t/min, 5 min, B.02FE 9.5 em) 5
Fr BVEIR, T T BB D R 1 4] 2R T8 T 37 C
e =5% CO. HMEAH T 1L 30 min. S5HSHNA S
PRBUERL B IR 5 (B = 1% i Ml = 10% FBS i a-
MEM) #8007 B o BILA S mLERf 57 3%,
FORIUIE G HAt TS LN 7R P i 7% 3 K
o | AR IR AL BB RIC e 1 ]l A3
B LA AN B RE SR L, 24 A L B 2 80%1-
BB TR AR Bl A T A AL AR . A S

P A — AR (P3) 1 P4 4l

3. WA AR < A AR S — ] X 440
AT Z S HO i k™ FE I F %2 hPDLSC
F1 pPDLSC (1 240 M ZR TE AR AP o 3 50l Xk 9 o 4t L
BAHRHUA, W4T CD29 . BT CD34 .41 CD45 BT CD105
T CD146 FUAR " . [ LU MRS SR AN A 5 mL g
B, BOATERE 5 min, £ 8 53088 0T 0L A0 A 52 5
SCIRESF AR AR P, B A SRR R SE Al 15 7% 3 o
23|I B 1) VA G 2N S =W = = SN S 1
. AT PBS H &, B.0F L, EHE VR
3. KPR AIAE L 10° OB 45 H 432576 6 1 EP
(eppendorf) & P, 7371l 11 100 wL ) PBS & 44> EP
BB, AR TS FH B A3 A A5
WATAAREUA 5 WL Bk 5 R, 4% 145/ e
FIXT IR, FE i EP S A E 4 CHEEIEH 1 h,
SEHJE B0 5 L, BRI 500 WL W TR PBS PET
3K, 5 1A &4 A 400 L 1Y PBS B8, f7i , {ff
40 24X (Beckman Coulter, € [# ) #1741 i 3%
TR AR A I B2 53 HT

4. HHIAETEIE AR - P3 A hPDLSC Al pPDLSC
THAL , A RO |, 435 ] BLAR 10 em A RIL
FERDAR A 5004, FEHIA 10 mL LR B IR 58, 5235 10
YRR AT RN T ILPY , AR 15 9% , A5 3 K 3k
Bt 45 75 3, 70 48] B OB T UL 20 B 3 15 O o
KRFR2 2 J AR AR nT DL An M R B
W HH 85 IR, I PBS PR 3 UK, & LM 6 mL 1)
4% 22 B WS , W IR 1 A2 1 h, 804 [ 52 %, A PBS
PRI 3 U, HHINA 6 mL 4 3955 5 S8 1A, W TR Y (4
10 min Ji5 , (BB, 1 FH PBS YRR TIRHEZ A
YU AR DS | e HEAT A MO Y5 B B, I 43l
HIFEPLANE S s Rl sk .

5. BCEAMERE %R (D) BB SRR O P3
() hPDLSC 1l pPDLSC 2] L 10°/FL 1Y 2 B 4570 1+ —
LA, & FLINA 1.5 mL FERIES FE 5L, A B 1
F#,2 d S PEfEE B TSR, A E 15 % 60% ~
80%MNATE . FEBECAME T, WS SR IR L, &1L
P15 mL B0 E 75, B EAR RO 97, 3 K
T 1 VR R, I R S A SR A
HaAR A B A 25T A R (2) B Pk W R 1 (alkaline
phosphatase , ALP) 4& {7 . ALP & — K fife g, vl F+
BCERE T RTIN . TR S IR T dJE, BBR K
HAE SO PBS YRV 3K, ARG i 4% 2
TS Y VL [ A 1, 50 ot 1 2 006 PBS Pk %
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3K, ALINAELE B 419 ALP G (6 T AR 2 mL (AR
R UL, ALP i .92 i : BCIP 9 - NBT i =
10 mL:33 pnl:66 pl) , i EEOEIEE 30 min, 2550
J5 2 BRYL, PBS YA 3 YR B AT 2 1k Y 5 1, i
T B ARPURE S BB R . (3)PE R AT
Yoo PER LI RN, BB S ERE B AL
BaaZ8Y, THT BTSSR RS 1T
Rl 7ERCEAS 21 dJ, vl e B A T g
21 it [e] A TR B ZE T I R AR, 25 B BB 5 SO Rl
FH PBS F2 2Pk 3 UK, AR5 18 FH 4% 22 5 A 1 5 R 11
FEYHM 1 b, s WO PBS FR e 31K, 4%
FUIMAPER LY 2 mL, RS S min, WEEYLBIT
i FH PBS VA T IR, HE R 2R g, (1 H
IR R TR G (R LS ab a8

6. AR ERE 1 %22« (1) BRI 45 3% K P3
() hPDLSC 1 pPDLSC ¥ ) 10°/FL 4 %8 B 270+ —
LA, A ALANA 1.5 mL BERl S IR 38 | A 46
35,3 dJE7ER) e A N, 4N 4451 2 90% ~
100% M5 BE o FEREGARIE TS, Wi el 7 2, 45
FLINA 1.5 mL S8R5 A T R R S DI A )
JiE ERA RO IR, 3 dJE W FE A VR INA 1.5 mL g
NEE S B, 1 dJE WS BIRCEH R A, A AT B I
SR, A S 21 d, IR R 5 B RS 4
Motk KNG A . (2) ML O Yeta . qizr o vl 5
BRI ZS &l 22 St vl F T e 75 26 B B i A
W FERAE AT 21 dJF, AT 75 & i T gg 2|
4 L PN AR | 25 B BORR 75 Ol PBS 8 22
VR 3K, SR G 1 FH 4% 2 5 W R R 11 2 4N 1
(5[] 5 W8 PBS 2 RIA 31K, AL 2 mL
THIZL O G o T AR (RS R b U5 T2 O il A
&K= 3:2), IR YL 5 30 min, W B G
PBS RV TR, LR F v S AL, o I 3
AH2E W R AR BRI SR

7. SE R R SR B A W BE )V (RT-PCR)
(1) 40 RNA $2 . AR 7E vk & FHAE , W /<L
M PN A Bl 1 77 3, PBS TR 3 Ik, TR, 45 FL
BT A 1 mL RNAex Pro RNA $2HUG 5 , JC RNA B it
Sk AW Tl 2 58 4 5 AR f, JFH R e S
% JCRNA [ EP 4 H i 1 5 mine BR45 1A 200 pL
S5, RIZNE G IR A, IR EE S min J5 7] W43
EI4, 50 (4 C, 12 000 r/min, 15 min, B0 2F 4%
8.4 cm). MU EIEW EBAYIC RNA J EP A, A
GBS B, B TIEENRA), ZREE 10 min, &

(4 °C, 12 000 r/min, 10 min, B 0242 8.4 cm) , 5 |-
1, A 200 WL @ =75% L BE/DEPC K, Peik DT
VE, B0 (4 °C, 12 000 r/min, 5 min, 048 8.4 ¢cm)
FHJC RNA BAR Sk W 55 138, T 3 UE S min i 2 T
8, A 20 wL DEPC K, JBUA 56 C/K¥E 5 min 27T
VEV AR . (2) RNA E 1 R FE 5% L2 nL $2 LY
mRNATRAW , 550 O FE SR OB RE |, JF 15
RNA ¥R . 10 wL S5 s R R (425 500 ng
mRNA 2 L [ 5% 5 A DEPC /KA 2 (AR 3EAT
B (TR :37 °C 15 min, 85 °C 5 5,4 °C) , 345 ¢cDNA
J& HAE ] TS2m) 58 B RT-PCR 8-20 CI#1F. (3)5L
I 5 fF RT-PCR: it & 10 wL RT-PCR 1 2 W 1Ak %
(5 WL SYBR®FIR# ,0.2 wL FiF514,0.2 WL Fiif
5%, 1 wL ¢DNA, 2.6 pL DEPC /K ), Il A\ 4%
15 Fil CFX96 5215} 5 £ PCRAY (Bio-Rad, 35 [# ) , 46
FEFARSE K 95 CZ8 1 3 min, T 407K 15 s 95 CHl
308 62 °C, PP S50 Jm AT 1240 B (5149 )3 5 DL
1, ¥ R ED A FIRHEA D

R1 SERFER RT-PCREIHFS

N 5191731

Runx2 1E[1 :5'-CCCGTGGCCTTCAAGGT-3'
S :5"-CGTTACCCGCCATGACAGTA-3’

B-actin 1ET1:5"-TGGCACCCAGCACAATGAA-3’
S :5'-CTAAGTCATAGTCCGCCTAGAAGCA-3’
METTL3 1EM :5'-TGGGGGTATGAACGGGTAGA-3’

S ] :5"-CCTTTGACACCAACCAAGCAG-3'

8. 45 H H % F13F (Western blot) : (1) 2 FHAE M
PEHC: FRAE VK G LERAE W S FUAR P (Y SRl 1
IR 5L, PBS B 3 I, FEI T )5, 2 FL A 90 pL
Western blot }2 IP 41 ifd 24 i s ( 28 9 I 25 11 i 00 ol
F) UK 2408 15 min J5 , (587 40 A 40 it s )6 4 40
M EPE N, HHBEFAMEPENEA15s(3sx
50, 455 B0 (4 °C, 12 000 t/min, 15 min, 550
A5 8.4 em) B T HEAT AR AV EE RGN , T & BCA
IRF TAER (A B =50:1) ., FiBebm i il 2 14 5
W 4:0.0.25.0.05.0.1.0.2,0.3,0.4.,0.5 mg/ml.
TIA 96 FLARAE SRy X6 HE, 25 26 U REAS AR BE 10 4% )5 in
FNFL, FFEA1 200 wL/AL BCA K75 TAER, 37 “CHig
H 30 min, FEFRU IR SERE 2l briE 4, F it
A READMR R . il 85 B I REA (BT i Uk
3 wg/2 pl), 100 CHIFA 15 min {25 1254, —20 G
f#. (2)Western blot: it & 12.5%[%) SDS-PAGE %,
I TR A e b o ARG M, A AR
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LA INA 20 pL A8 FIFEAR (VR T — 30 )2
marker, i 22165 80 V HLK 30 min, FHH 2 4H K 120 V
HLIK 1 h, fE ER R AT 8208 Ak ik,
P TR PVDF 5 S min, B Bk RS 0K 2 4v2s
BB ARBY  HEUT 4 FL UK PV DF JEFIIE AR S5 A
BRI (= BRI JE ol =2 R L e
Je, AEJE 200 mA PKIFEE 1.5 he RS o5 B
PVDF ISt fff PR 8 P4 3 8 P4 15 min,
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PVDF I, —HiiF & )5 1Y PVDF [l DL TBST $2 A vk 74
10 min, & 37K, T goat anti-Rabbit IgG (H+L) )
1:10 000 ¥R FE L &, = I PiiF & PVDF 52 h, TBST
FEPRUE 5 min, BER 3 UG L E ECLAL R (R4
AU R AV B =1:1) ,{H PVDF &1
R R EH, BT B (Bio-Rad, £ [H) B 52 3F
FARE, HEAH AR Tmage] HE—H 0017 255 8 50T o

9. METTL3 18 % 5 5% 4% : 1% P3 iy hPDLSC #1
pPDLSC LA 10°/4LI % B T —fLth 1 dJ5rf
DA 58 25 60% fl A B, W3 TR, EA T8 FE
Yo MR TS 40 0 12 1R &2 B (multiplicity
of infection, MOI) 24 30, 1158 AF 75 1) 13 & 15 24 |
I 3k X R R 2 A A Rl AR X B A AR 40 S S
30.3.3 F1S wLs [l ] 4% FL A 1 WL i) Polybrene
DIPEHERE G TR ATE AR 55 5% , 24 h R W A
BRI I5 3L, T4 SL Ak 4 77 L B BRI R,
e o8

=\ Geit A vk

25 LIl AN RS AR IR 4 Mk 37 FE R 3K,
IR v 2 s I, W SPSS 19.0 B4 Se it
SIMTERE T BUE B ST IS A A A Ry 2%
FEVERE S, P ALARRAR 22 18] 5% FE R A 7 0 SRR AR ¢ A
55, 2 FEAR Z (RIS HLHEA T ML 2 22507, P <
0.05 N ESAGITFE XL,

# R

— F T BT A A AR

i 5 i 2 40 A R 5256 43 B & B, hPDLSC
pPDLSC ) 218 34 F ¢ 3% €D29(100.0% ,98.0% )
CD105(100.0% , 99.5% ) #1 CD146(31.5% ,17.8% ) ,
1 £ 35 CD34(1.3%,0.4% ) 1 CD45(1.4% ,0.4% )
(BI1) o i85 Hr AV T 2 045 2 hPDLSC Al
pPDLSC %) 45 75 T8 B i 55 i 43 591 55+ 5 F1 72+ 8

(P=0.034) , i B pPDLSC Ay 345 i 71 1L hPDLSC 5%
(J2), WHZEL YLt hPDLSC B OETE , iE )
Brah 2R 78 hPDLSC ™ A 45 35 1 AR o ol 6.37% +
0.27% , 1 pPDLSC 1 6.74 f% (1 =27.77,P < 0.001 ) , i,
B hPDLSC Y 18 73 AL RE /) bk pPDLSC 52 (&1 3) 5 il
210 Yo rh pPDLSC MBI K H 2, & it i Hr &
R 7R pPDLSC JETH 1 AR 7 Lo 7.45% £2.03% ,
hPDLSC /it 4.86 1% (1=5.02,P=0.007) , ¥ /] pPDLSC
(G /AL BE 71 EL hPDLSC 5 (1514)
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1 UM AR % 5E A A T 20 (hPDLSC) 1 48 i R 8 24+ J&]
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BEITE AL (S00H)

hPDLSC

pPDLSC

2 AUIEAEVEIE A 0 M A JE BT 40 i (hPDLSC) i 4 >
U85 2F FE T 20 0 (pPDLSC) 3458 6 /7 A:hPDLSC; B: pPDLSC;
CoEm oAt B AR L, 2 F A R X (P <0.05)

WAL H (%)

hPDLSC

pPDLSC

B3 PR N R A0 (hPDLSC) 148 i e i 1 J]
JEF 4L (pPDLSC) 5 43EBES)  A:hPDLSC;B:pPDLSC; C: fE
TG TEL 4L g, 22 A SRR L (P < 0.001) .

T R SR R 240 B R AR R YR A R T 4
Jt H F AR RS AR 3 (1) R A /K

A o X AL A mOA S R B S5 R T AT
HEM m°A FRHEAGAE A DG EE I METTL3 7E hPDLSC
pPDLSC HERIEAR], BRI, ARWFFEN m°A H L RL il
METTL3 #4745, 5L i RT-PCR Fl Western blot
MIZE R4 A, pPDLSC FH# METTL3 7E mRNA 7K F-Fl
K hPDLSCAIR (51 5) . METTL3 mRNA (1)
FIR/KF-7E hPDLSC H /& 1.01 £0.15, 2 pPDLSC 1Y
3AE, ZRAGITEE L (1=7.924,P=0.002)

HETHERL & s (%)

hPDLSC

pPDLSC

4 INLr O Yt A F A I A (hPDLSC) il 9 X U 2 J#)
40 (pPDLSC) U 53 4EBE S A:hPDLSC; B: pPDLSC; C: 7 1t
ST AL e, 2SR SR L (P <0.05),

e 1.5 @
hPDLSC pPDLSC
w 10f METTL3 ' ~
E
% osp GAPDH .
hPDLSC  pPDLSC

5 HLFEREERE 3(METTL3) 26 A 8 BT 4 i (WPDLSC) 1 R
S VB 7 A T 40 (pPDLSC) /P2 B9 A mRNA 223 7K
- LA AR, 2 A G L (P < 0.05) B AR IRIBKT

= WAL 3 (2 R ST AR L R Ak

1. METTL3 {2k PDLSC B H 7 bt B B oG
FEH Y FIR N T — B4R 5T LG RS i METTLS
XFF PDLSC B 4L RE S E T, AIFF0K METTL3
(It FERERAR R S 2 Ay il Y A hPDLSC
FpPDLSC 1, 3 4 S A 2 f RT-PCR A% L3k 3
(EI6A) . B m AT T 7 d i CBHT5 S 05 9%
FTHEECRNA FIEE [, 4 7920 % & RT-PCR Al Western
blot 56, 255 W B HHOEFE R Runa2 1)) mRNA 7KF
FE METTL3 i Fe ik 41 4555 FRaA X FRA 57 , 76 hPDLSC
FpPDLSC 1A METTL3 i F A4 ) ik 2 3.63 +
115 F11.61£0.38, 43l 2 Hoad Fe ik 6 B2 1) 3.39 7%
(t=3.777,P=0.020) A1 1.71 15 (:=2.948 ,P=0.042) ;
TMIAE METTL3 s fFZH A8 m RO BRZE AR, 75 hPDLSC Al
pPDLSC H1#) METTL3 @ {2 i e ik /2 0.16 +0.03
#10.26:+£0.07, 73512 Hm I FRZH Y 0.15 4% (6=9.669,
P <0.001) F10.26 fi5 (1 = 8.767, P < 0.001) (& 6B) .
[FIFs , Runx2 A AR IR IAZKPA & AR AR R (11 7) o
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RT-PCR #a: 18

JTEREUSROR s B METTL3 1290 4% Y45 Runa2 mRNA Feh KO AR 4T HUAR , 22 5245 G0 L (P < 0.001,"P < 0.05) .
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5
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7
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2. METTL3 {2 F PDLSC i 4 fbid 2 ALP /Y
Pk G AR T 7 d BB S B SRR
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METTL33d %35

(A LRSI

hPDLSC

pPDLSC

aor O xf ez
E METTL3d 33k

THLE TR %) @
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251 O % He 4
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g 20

X

fé 15
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= 5
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9 HIIFLRBER: 3(METTL3 ) 18 2L Y SR v Z A e ) A8 A S e (68 50T A METTL3 3 ki B Yo IS P 4T 44 (4 B: METTL3
T ARG R 5 YL o5 P R LT YL (5 5 C METTL i k185 35 5% e Jo a2 B AT Ge i T s D - METTL3 R (R M 22 7% e o a2 i A e 11 s 4 ) bz
PSRBT FE L (P <0.05), hPDLSC: A JE T4 ; pPDLSC : 9 AE R i 2 J -2 fa .

3. METTL3 {22k PDLSC iy B otk & rh - fh 2%
A R S AR T 21 d B TS R R
JE TR R LY, 25 R R METTL3 i kgl it
FEIRXT HRAH Y TR LS AL 1 BR84S 51
7RSS 5 1 B L AE hPDLSC 1 pPDLSC H1 i)
METTL3 i1 35k 4 2 28.47% +3.829%H18.55%+0.43%,
A3 ) H o F IR 0 IR 1.78 % (1 = 5.012, P =
0.007)F11.76 % (¢=7.293,P=0.002) , Ilii /£ METTL3 fi{
IRZR B AV B2 e 0k HLAS AL 25 1 /N =4y
Mrah S 7R 7E hPDLSC Al pPDLSC H1 i METTL3 Riff%
ZH 2 6.36% +2.00%H1 3.78% + 0.56% , 73 Bl 3 Fo A A%
S HRZH Y 0.35 1% (1=4.444, P=0.011) F110.43 15 (1 =
5.337,P=0.006,89).

VU | FH SRR 3 40 A T BT M Bl 431k

] A 7 1 F o 4 f BE B, 8 R METTL3 X
PDLSC BUIE AL E T o K lite Y Ja i A ib 47 21 d
F G S5 7% , T TIMAT O e, 25 S /R IR 7%
BRI S AR 5 AE METTL3 53 2838 20 485 3636 %
MR /D | 2 i 3 4G 5 i 7R 7 hPDLSC Al pPDLSC 1
f) METTL3 5 ¢ 1k 41 J2& 0.89% + 0.11% 1 1.10% +
1.15% , 53 5 Hoad Feak % B2 119 0.24 1% (1 = 5.454,

P=0.006)F10.49 1% (1=2.935,P=0.043, & 10A) , i
FE METTL3 7 25 0] L e AP X6 JEC2H 0% i v 58K HL
%, 5E W 4 S W 7R 7E hPDLSC Fl pPDLSC H1 i
METTL3 A% 2 /2 3.60% + 1.08% 1 5.34% + 1.31%),
23 ) LR AT R PR ZH 8 1.94 4% (1 =2.794, P =0.049)
M12.934%(¢1=4.131,P=0.015, 10B) ,
it ®

AR I METTL3 357K F-7E pPDLSC H i 2
B#AR , ELMETTL3 {2 #F T hPDLSC il pPDLSC F il
G346, I T R k. PRI, pPDLSC A E 4k
RE 7 68 55 0 B IR 4-Fk R 1) 3 i mT B 5 A AIG Y
METTL3 KAk B UM G, 456 IREA 2 /i 1) iif
e HEN METTL3 %F T PDLSC A4 BB 404k S i
GBS 2 A T EEIE 44 % RNA (long noncoding
RNA, IncRNA) B m°A H JE4b &4 . METTL3 1] fig
i 3 AR IncRNA A9 m®A B3 LRAG M 7K S M i 52 1)
hPDLSC 1 pPDLSC [ i A g s fk e o, ik —
MR T 2 — &

m°A BB AERAR 2] T )2 EE, ©
WESEZ 5 mRNA BB %, 35 mRNA B9AZ 4T P81
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hPDLSC

pPDLSC
pPDLSC
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mRNA [, 520 mRNA RS E M Blan, iFx (bone marrow derived mesenchymal stem cell, BMSC )
FWIMETTL3 /1t 3/ m°A AL B R R AU . SiZprseAa el AR kR 1
gEa KR (heparin binding growth factor, HDGF) METTL3/15:H9 m® A 612 B oAb po T E [l R
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METTL3 #5754 5% A EB(transcription factor EB, Ot T B AR AR R R T k= S ) S g
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