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BEEARSHE m°A REEBBHNRARE
5%/ RNA-21 FILEKEF-P1 FIX R

ol SkHL, EEEGE, Xltnds, ZFE, B, 2l skER, BEXE, R,

5 or

WAERAF AR BEFBTRITRFHAZE, LLFE KXJF 030001

BHE .

[HE| B TRYSIBINE N-BERE(m°A) K FEXET K, BENSFEHE m®A KFEI
TR SRGD FIHEEH—T R

(B8] REBREAR B m°A BIif. (£) BERBESH/) RNA-21(miR-21) L EK
EF-B1(TGF-B1) FRIXKFM KR,

[753%] 24 R SPF i sD REFREN DN 4 4B, §4H 6 R, DB TEST 2.00 1.0. 0.5 mg-kg™
SWRARMSEINEEEIK 2 B, §F 7 do XABERZERMHLIENARRRE N-2
B-3-D-EH B MEEES(UNAG) MIFR AZE A (UALB) « 'SAE TGF-B1 Fl m°A &Rk, KANKESE
ME KR Mm% RER(BUN) KF. 2 RIRARAELLZERA. ACA MR AL &R
BRI EIE R ZE(MDA) . BRI LES(SoD) At H KIS S (L ¥1E5( GSH-Px) B9
K, RAPERBAEERNINE BSARTENETF T6F-B1 mRNA Fl m°A(E) BERERE
BKF, RERAEERGIFERMCIEHLS miR-21 BIFRIAKT,

(452 2 ARBLERE, 2.0. 1.0 mgkg” SUBANKBRAEERE, 2.0 mgkg™ SILRA S
Z 3. BUN. UNAG X TGF-B1 FY mRNA FIE B KFIFAE(P<0.05) o BAE m°A EIMFI R ELE
#%E§ METTL3. METTL14. Wilms 8 1-f8XEH(WTAP) & miR-21 FRIAKFIE 2.0 1.0 mg-kg™
ShRAADS, SHRAERABTRITFEREN(P<0.05), HEESHTER m°ABIHKFES
SOD(r=-0.4489) ] GSH-Px(r=—0.4874) £ fa #8 % (P<0.05), METTL3 5 MDA £ fa #§ X (r=
-0.5158, P<0.05), [T FTO 5 GSH-Px Z[B]J A B IEMHX X F(r=0.4802, P<0.05), IttFh, miR-21
5 METTL3(r=0.7491) . METTL14(r=0.6157) F1 WTAP(r=0.6660) RIAKFEEEH XY P<

0.05), TGF-B1 5 METTL3 FRiAKFHABIEHE XX R (r=0.5025, P<0.05),1E5 FTO0 2118
XX R (r=-0.5634,P<0.05),

(4530 SRal A R IS AR 4ESR meA &40 METTL3. METTL14. WTAP &2 miR-21 A KE HifE,
127 m°A F miR-21 FIRES RIFSH S AL E =X

XK R 8 N-RERE ; BRUEKETF-1; ) RNA-21 ; REESE ; KRERISE

Expressions of m°A methyltransferases and their associations with microR-21 and transforming
growth factor-B1 in kidney of rats exposed to cadmium YANG Qian, ZHANG Yifan, HAN
Zhichao, LIU Rujie, LI Yuxing, SHEN Weitong, LIANG Yufen, ZHANG lJiachen, LI Shuangjing, ZHOU
Han, LEI Lijian (Department of Epidemiology, School of Public Health, Shanxi Medical University,
Taiyuan, Shanxi 030001, China)

Abstract:

[Background] Environmental pollutants can affect N°®-methyladenosine (m°®A) level in the body,
but the change of m°A level in kidney after being exposed to cadmium (Cd) and the molecular
mechanism of renal injury need to be further studied.

[Objective] To analyze the associations of m°A modification and methyltransferases/demethylases
with microRNA-21 (miR-21) and transforming growth factor- B1 (TGF - B1) in kidney of rats exposed
to Cd.

[Methods] Twenty-four SPF male SD rats were divided into 4 groups, with 6 rats in each group,
and were exposed to Cd by subcutaneous injection of 2.0, 1.0, and 0.5 mg-kg™* cadmium chloride
(Cdcl,) and equal volume of normal saline for 2 weeks, 7 d a week, respectively. The levels of N-
acetyl-B-D-glucosidase (UNAG) and albumin (UALB) in urine, and the levels of m°A methylation
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and TGF-B1in kidney were detected by enzyme-linked immunosorbent assay (ELISA). The level of blood urea nitrogen (BUN) was measured
by urease method. The levels of renal oxidative stress indicators such as malondialdehyde (MDA), superoxide dismutase (SOD), and
glutathione peroxidase (GSH-Px) were detected by total bile acid method, water-soluble tetrazolium asssay, and colorimetric method
respectively. The relative levels of TGF-B1, methyltransferases, and demethylases in kidney were measured by reverse transcription-
polymerase chain reaction. The expression of miR-21 in kidney was detected by fluorescent quantitative polymerase chain reaction.

After 2 weeks of exposure to Cd, the body weights of rats in the 2.0 and 1.0 mg-kg™" cadmium chloride groups decreased, and
the ratio of kidney/body weight and the levels of BUN, UNAG, and TGF-B1 mRNA and protein increased in the 2.0 mg-kg™* cadmium chloride
group (P<0.05). The expression levels of m°A modification, methyltransferases METTL3, METTL14, Wilms’ tumor 1-associated protein
(WTAP), and miR-21 were increased both in the 2.0 and 1.0 mg-kg™* cadmium chloride groups, with significant differences compared with
the control group (P<0.05). The results of correlation analysis showed that the m°A modification level was negatively correlated with
SOD (r=-0.4489, P<0.05) and GSH-Px (r=-0.4874, P<0.05), METTL3 was negatively correlated with MDA (r=-0.5158, P <0.05), while
there was a positive correlation between FTO and GSH-Px (r=0.4802, P < 0.05). In addition, miR-21 was positively correlated with METTL3
(r=0.7491), METTL14 (r=0.6157), and WTAP (r=0.6660) (P < 0.05), TGF-B1 was positively correlated with METTL3 (r=0.5025, P < 0.05) but

negatively correlated with FTO (r=-0.5634, P<0.05) .

Cd can induce m°A methylation and up-regulation of METTL3, METTL14, WTAP, and miR-21 expression levels in rat kidney
tissues, indicating that m°A and miR-21 may be associated with Cd-induced renal fibrosis.

cadmium; kidney; N®-methyladenosine; transforming growth factor-p1; microRNA-21; methyltransferase; demethylase

Fe—MELKZTINAEERMTNEEE,
S ABBREENFREEFNE. KEPMEEHE",
S ENEREZ—, BT ENERRE, BEN
£ RE R 51 #2 A% RN E B IR A FHERY iR/ VE THEE
=i, #HMSHBHEALECHNES XK, FHiE5S
BN REENFAEEREY, BHREEET
SHURIBEN ARSI, FSVNET L NIRENRIX

T, SEB A AMHREENRE, 5 BHREG,

N°-BR ELBR E (N®-methyladenosine, m°A) & RNA ff
IER EE 6 IRETFHEN—ITMERETHBEEEH
(-CH,) PFEX ML, IR A SINHBRAR WA IEN &R
EREIAMENHSEE, AT RN mPA BUZKTES, mPA &
XA RIMNE RESFHIRTHAEGHER
R REBEET, JLVFFRE R YTH 51938 R &K 5
2(YTH domain family member 2, YTHDF2) 53 F#E M 41
EREHE M ZIMEZF, YTHDF2 ZEHKFEEZEN,
BT MEESEFRYH 5> JEEIEX (5" untranslated
region, 5'UTR) ERE Y, AN L4 T mRNA EliF iRt
T HLEE, meA BBE LT 2 L& KE F-pi(trans-
forming growth factor-B1, TGF-B1) mRNA BY #2 i& 4 #0
BLRY, iR & IR IEE S MRS Bh BT X K B AFAE 0,
TGF-B1 LS B E I TZES 3(methyltransferase like 3,
METTL3). BB E % 2 B8 14(methyltransferase like 14,
METTL14) EIEFNEEE m*A BRELZE X", It
4b, MR BIAERL/N RNA BERE m°A FR B TS5BS METTL3
FR12, F 00 T 9 A ZBYfR/)y RNA(microRNA, miRNA,
miR) " B8R B A S miR-21 K FEFHE, miR-21
5 TGF-B1 M EERIAIRA AL BHEES ", AL, mir-

21 M TGF-B1 BYFRIATES m°A B IMEY T 5 5 4 0l BE
Z m°A BRI R, BXFiR5 IR SR m°A 86k
(&) REEBHKTETHERTEER,

K FINBE B ohiEE, o NREBE AR E
AEZB4R m°A 18115, FREFET5EE METTL3. METTL14. Wilm
fyEE 1-48 % & B (Wilms’ tumor 1-associated protein,
WTAP) , X BB B #% &5 AlkB [BJR % H 5(AlkB homo-
logue 5, ALKBH5) « A A1 AER+ 48 < & H (fat mass and
obesity-associated protein, FTO) BYZRIA KT, 734 m°A.
() BEESEES miR-21 ] TGF-B1 RIXAKFEHX R,
NRBRER ST LMD FHNFIR B,

24 J{KE 180~200 g SPF B4 sD AR (£ 40
B o) W FIb X758, SRIERS . SCXK
(3)2019-0010, ZH B ABRETFRAFE(HIMNBEK
KIS EBRAE, PE) EREEF—E. KA
AR, A B AEEN DA 448, PR TF
5% 2.0, 1.0, 0.5 mg-kg™ R LBZERME LR
BEAT, FE)MEESK £ 28,88 74, 8%
ME—ARAKBRARE, ZSHRELUAENAFERCIE
EZRaHE(RS: 2017L074), R IRBREERE
KLY EBEAE R AAE,

RESERERABETABHEGIMND KSLIRED
YgEBRAE), FE) WE 24 h FRiR. BB 12h [5A
FRE N 10%H9KE [REEBR(KFEHUFERF,
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fh[E]) FREEALFE AR, BE 3 ShRKUREE TR . BN AR
SIS A, BUpRERR, T2 E IR ERKE R SRR T 7K
DFITIE, MER SRS BI9EN 8 7, -80 °C R
FN, BSEERE(%) =TS E(g) /KERAE(kg) x100%.
1.3 'BINRER LK TNE

K5 24 h REBEOEFHAKE LS, RBINRER
SUEEANS(EREREYMRIZERAS, RE)
WE PRANVET Ko SR FABSEX S & TR i I &4 MER N-
ZH-B-D-EEMEE B urinary N-acetyl-B-D-glucosidase,
UNAG) (EUVNEREEMR B R A, FE) MR
£ H (urinary albumin, UALB) ZKFECGIAE R BRA
8], FE), FLURAERIE. XRAEREEATZ(ER
EEMRIRBRAE, RE) NEMRZER(blood urea
nitrogen, BUN) 7K, R FBESEX e B MR 2 (1E L
EEMITEBRAE, PED) N EHLE DK TGF-p1
ERKTE, FRBEREDERRBIXT & BRHIT,
1.4 FIURIBIEIRAQ

19O BIRBIAMERELKGIEREND
N 10%H9' S 2R 5732, 400xg B0y 15 min [R{FAHEY
EiB. PRIEBMAE L ZERA. AR rHM L AR
b Ed N S(EREREMREERARE, PE)
M _E & F 75 — E2(malondialdehyde, MDA) . B & L4
I 1 B8 ( superoxide dismutase, SOD) M1 &bt H ikiZ &
1L ¥ B8(glutathione peroxidase, GSH-Px) 7K, K AZE
HEERXFZ(AREXIFEMREERAE, AE)
WESHRDK DEBRE, FIEIRIEHTIEIRERR
FIEWBARIHIT,
1.5 m°A BELKFIN

S F EpiQuik™ m°A RNA B E L E 21X = (Epi-
gentek, EE) 1M EAEALR m°A BEMIKT, 96 FLIR
AN 80 pL 558K, B2 BN 2 uL BBMXTER(F
2 m°A BY RNA) . 2 pL BEMAESTER(m°A BRI KORIER
79 0.01. 0.02. 0.05. 0.1, 0.2, 0.5 ng-uL™) # 200 ng &
S RNA, 37 °C I8 90 min, {RR AN 50 pL dEFHEHT
KA. 50 pL KMFTAA R, 50 pL 3EERFIAMR. 100 pL
EEBR. 100 uL & 1K, 7 450 nm BIRFLIRIEELES
¥ (TECAN, i) o 7B m°A 7 200 ng /= RNA AR
S
1.6 PERIBRAMBERNNE (X PERBBERS
FEVEFRIEKTE

EAFREIX T Z(Promega, EE) IEBNAR B
2HZ3 RNA, 1 BB 5L 90 3 Fe S EE 1T (PerkinElmer, EF)
ME RNAREMAE, RARBERIAFIZ(Promega,

E[EH) 3% RNA ¥R cDNA: 25 °C BN 5 min; 42 °C
& 60 min; 70 °C %7& 15 min; cDNA 10 [ZH%EED
EF-80 °C 1R7F

PCRIAFIE(BAEMRIZERAE, R E)ALH
20 uLFL T IR R AR ZRE & W) 2xSYBR Green SE &K
10 pL. cDNA 10~20 ng, IEMI 5| ¥ R M 5[47(10x) &
0.4 uL, TEEKHAHE 20 uL, EMERIEE 3 MNE Lo
PCR ¥ 1%{X(Bio-Rad, EE) LB =&Y 1L, 2=
T 95°C T4 5 min; 95°C T 10's; 57 °C(METTL3.
METTL14 1 ALKBH5) 5% 60 °C(FTO. WTAP 1 TGF-B1)
B 72 °C ZE1HR 30s; 40 DNMEF; JARRBILEH 65 °C
FE 95 °C, RBIEFA B-actin, 277" i HE(XK) BEE
B ST ENREFHENESE, 5IYARLEBETE
MIERDERATIEHK, FHIR 1

*&1 PCR5IMFY!

Table 1 Primer sequences of PCR

BHER IEM =3

B-actin GGGAAATCGTGCGTGACATT GCGGCAGTGGCCATCTC
ALKBH5 ACGGCCTCAGGACATCAAAG AAGCATAGCTGGGTGGCAAT
FTO AGGTCGAGTTTGAGTGGCTG TTCACGAAGCACGGCATTTG
METTL3 ATGTGCAGCCCAACTGGATT CTGTGCTTAAACCGGGCAAC
METTL14 GCAGAAACCTACGCGTCCTA CACCACGGTCAGACTTGGAT
TGF-B1 CGCAACAACGCAATCTATGA CCAAGGTAACGCCAGGAAT
WTAP CTCGCCTCGTCTCTTCTGG CATCTTGTACCCCGAGACGC

1.7 RIETEE PCR & miR-21 RiAKFE

XA miRNA 1BV Z(RR/REFTBERNE
RAE], RE) EINEAHK R EHLR miRNA, FEERA
mEEAF&(TINEEERERAE], FE) XY miRNA
HITRER. XA PR RNIHFIE(T MNERERF
RAE], RE) B& PCR REZ&: SEBYEE PCR(quan-
titative real-time PCR, qPCR) JE & /& 10 uL, All-in-One™
miRNA gPCR 5| #7 (2 pmol-L™) 2 L, Universal Adaptor
PCR 3|#(2 pmol-L™") 2 pL, 58 — 5% cDNA 2 pL, TE§7K
INZE 20 pL, EZFIREA: 95 °C FZE M 10 min; 95 °C
T 10s; 60 °CIB A 20s; 72 °C ZEfHR 10s; 40 P&
IX; IaRRLREIH 65 °C A E 95 °C, BEHITA
fRERZE DT,
1.8 HitEDH

X GraphPad 8.0.1 1 R 4.0 #1THITFE 9 H, IE
BEFRFx + sRN, FFIESHERIRE M(Pyss Prs) 1
R, AELRRARERERFH E S THIESE Kruskal-
Wallis H ¥23%, Dunnett's t 1030 LL3RXTBR4ZA 5 A0 IR 21 [8)
MZE R, K Pearson T, Spearman HHx#H 1T X4
1o 1IN a=0.05,
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2 4R
21 KEH—RRERREIEERT

EREFE 1. 4. 7. 10, 14 RFFEKRRMAKE, A0
20mgkg” AURBANAREEMNE 7 KFHETE,
1.0mgkg” [RULFBAHNABAREESE 14 RETIER
48, ILE 1 MK 2, AELRADZ AR SHERE
UNAG #] BUN ZRBEHRITFERENX(P<0.05), FFLLIR
B, 5XBBALLIL, 2.0 mg-kg™" RIRARI AR SE
REUEAR(P<0.05), UNAG F1 BUN 7KFF=(P<0.05),
48 UALB KFRNERERITFE N WK 2.

00T o simEsE

- 0.5 mg-kg™
1.0 mg-kg?
350 F % 2.0mgkg™

P=0.021

K& /g

3001 P=0.001

250

BIR  HAR  HETR  F10X  HLAXK
L] p: 5E—BHEAXTBRA MR EELL.
1 KBRRREREAETLE (n=6)
Figure 1 Weight changes of rats exposed to Cd (n=6)

K2 FLAXFENERRSABAES EIEELLER
(x+s, n=6)
Table 2 Comparison of body weight and renal function of rats
exposed to Cd on day 14 (x £ s, n=6)

S RE T6F-B1 EAKFES FXIRLA(P<0.05), WL
xR 4o

&3 FRFIEFA S AR SHAGURIHIEIRKFLLER (n=6)
Table 3 Comparison of oxidative stress indicator levels in kidney
tissues of rats exposed to Cd (n=6)

-1
v MPAmOYE s sop/(umg) GSH-Px/(U-mg™)

) K& Xts M(Pys; Prs)
X$HELH 2.86+1.05 51.21+12.37 125.67(109.10, 137.25)
0.5 mg-kg™ c
- pz;ga eg 1.7240.68 45.47+7.32 99.47(91.96, 106.61)
=\ S
1.0 mgkg™ . 8
. p?fs eg 1.86+0.86 39.6245.93 106.82(83.41, 122.49)
=\ AL
2.0 mgkg™ .

- 1;%5 1.63:0.41 48.2247.65 104.39(94.18, 145.22)
=\ 2]
P 0.038 0.147 0211

R4 FRETERASAEEFLLEF TGF-L1 mRNA X
EARKKT (x+s, n=6)
Table 4 Expression levels of TGF-B1 mRNA and protein in kidney
tissues of rats exposed to Cd (x £ s, n=6)

UALB/ UNAG/

BUN
Pari:| AE/g BERE/%  (ng-umol™,  (pg-umol™, ( I{_'l)
A mmol-
AEFRIE)  BNEFARIE)
STER4A 394.38+44.61 6.95:0.40 385.96:68.27 11.57+1.61 5.64+1.52
0.5 mg-kg™
g 367.78422.69 6.94:0.59 366.17+109.90 11.9743.45 6.43+1.11
fmA
1.0 mg-kg™ .
LOMEME 34512436.78° 7.64:0.88 336.46+143.94 10.56+3.19 6.0740.93
SmA
2.0 mgkg™ 5 5 5 5
TOMEKE  596.80£29.93° 8.13:0.75 435.86+133.43 16.833.74° 7.42+1.64
SivsRA
P <0.001 0.012 0.499 0.012 0.135
[ 1*: 5x3884848Lt, P<0.05,
EJ IR 4 nf— N =
22 KEBSHALRFWEBKFLLER

EHABRZSAHAL MDAEZEEREEFERITFENX
(P<0.05),0.5. 1.0 2.0 mg-kg”" [ RAN AR B H
20 MDA 7K 3R BRZAFR1E, 1.0 mg-kg™ R1LEREH soD
SEMEEFXIERLA(P<0.05), I 3.

23 KESBHARFLENWEF 16F-B1 mRNA REHK
L3R

LR E R, 0.5 F1 2.0 mg-kg " SILIRLAR TGF-

B1 mMRNA FAKFIRXFEREBFHZ (P < 0.05) 2.0 mgrkg™

4348 TGF-B1 mRNA TGF-B1ZE H/(ng-mL™)
YFHRLH 1.00 189.03+91.38
0.5 mgkg™ RILIRA 2.19+1.04" 289.81%79.46
1.0 mg-kg* RILRA 1.44%0.47 269.84+72.32
2.0 mg-kg” RILIRA 2.26%1.26° 323.68+137.55
P 0.060 0.141

[ 1*: Sx3ER£A4BLL, P<0.05,

24 KEBAR m°A BEAS(E) BEESE mRNA
IKFEELER

1.0 1 2.0 mgkg" [ RAKR R B m°A BEL
IKIEBI M( Py, Pys) 53519 3.31(2.77, 4.15) « 2.39(0.51,
5.05)ng, 395 F XTBRZHHY 0.62(0.14, 1.50) (P<0.05) o
RILTEE PCR KA IR, ERES4T5EE METTL3. METTL14

#0 WTAP mRNA 7£ 1.0, 2.0 mg-kg™" SILIRARITRIEK
FEFIEAP<0.05), EREZIEE ALKBH5 F

FTO mMRNAMIR A KFEEZHPRIDAITFEER
(P>0.05), WE 2,
25 KEEAHL m°A BEAR(E) BEEBEHKF
58N BKFREXE

Spearman XM INERER: m°ABIES R
S 1LES SOD(r=-0.4489) F1 GSH-Px(r=-0.4874) 2 1118
*(P<0.05) METTL3 5 MDA £ 1 8 % (r=-0.5158,
P<0.05), i FTO 5 GSH-Px = IE #8 % (r=0.4802, P<
0.05), Hth(X) FEEBES WM SIstRR X
M(P>0.05), ILE 3,
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257 = X{HRLA
== 0.5 mg-kg?
== 1.0 mg-kg™?

2.0+ =

O * == 2.0 mg-kg*

mRNA 1BXFZRIX
&

=
o

05 H’Vﬂﬂ‘mm

METTL3 METTL14 WTAP ALKBH5 FTO
CE] *: 534884E4LL, P<0.05,
B2 KRZHEL moA(E) BEEZE mRNA KX

KFELER (% + 5, N=6)
Figure 2 Comparison of mRNA expression levels of m°A methyl-
transferases and demethylases in rat kidney tissues (x £ s, n=6)

MDA soD GSH-Px .

-0.2685 -0.4489*% | -0.4874* |meA 08

-05158* | -0.2532 -0.2896 | METTL3

02904 0.064 3 -0.0852 |METTLI4 0O

-0.1138 0.0922 01533 | WTAP

-0.2912 0.0883 03470 |AueHs |
0.0372 00170 0.4802* | FTO

(] *: P<0.05,
3 m°A BEWUKER (F) REEBES AL
KRR XM HRE
Figure 3 Heatmap of correlations of m°A methylation level,
methyltransferases, and demethylases with oxidative stress

0.5. 1.0. 2.0 mgkg” |UTWA KRR B HLR mir-
21 AT RIAKF 35/ 1.39+0.68. 2.28+1.26, 2.28+
1.18, TG LL B B 7 1.00 2.0 mg-kg™ SALERZE miR-21
KIS FIFERLE(P<0.05) 5 Spearman tHX 14 3 &
I: miR-21 FRIAKF S5 METTL3(r=0.7491) . METTL14
(r=0.6157) #1 WTAP(r=0.6660) FiA 7K 2 EH* (1Y
P<0.05); TGF-B1 5 METTL3 2 IE#8%(r=0.5025, P<
0.05), {85 FTO 2 fA 1% X & (r=-0.5634, P<0.05)
WE 4,

miR-21 TGF-B1

0.3579 0.3002 | msA 08
0.7491* | 0.502 5* | METTL3
0.6157* | 0.3747 | METTL14

0.666 0* | 0.2827 | wTAP -0.8
0.1302 0.1712 | ALKBHS

0.1298 | -0.5634* | FTo

1.0000 0.2589 | mirR-21

0.2589 1.0000 | TGF-B1

(] *: P<0.050
4 m°A &R (X) BE#EES miR-21 fl TGF-B1
AR
Figure 4 Heatmap of correlations of m°A methylation, methyl-
transferases, demethylases with miR-21 and TGF-f1

ITER, ZHARIRATIHRESTEI=SEN
KA m°A B S, IEREE. ZEnEE RES
FHHIHFERE, B m°A fEA—MIIRREYIRS
MEBATENNAT SR, AARLZNEREFEARS
INEER IR, BT LIS TGF-BL KF LF, BAHR
m°A 7J<3Fﬂ = L,( AR5 METTL3. METTL14 F1
WTAP 7K £ BRAEE, AARWIEE T METTL3.
METTL14 #1 WTAP 5 miR-21 Z Bl E B EHX X %R,
o, METTL3 5 TGF-B1 B2 1EEX,
HREEAEKLEN— N EEMBRIET, &
BRONSRACFE Y RIS sh ¥ Y S M (E RIS B A EIR R
oM, ZARSEISTR A R IR EFLERAT, 1.00 2.0 mg-kg™
[AMRBANKRAEESITERAMEL 250 TR 10%F]
5%, BREERASHIEMBTE)89E 0, XA RE
EAVINHI ML INBAE 2, FREFERXT sD KRBV AR EIE
KB R ZANEIER, SHExikE—5",
SN HRFEH S RHBHEENH], SoD F GSH-
Px BEEAN—FMEMRIBR [ E’Jﬁ?}i‘ﬁ AT LU
SRNBYIBIRIE R N AR X R A KRR EH
QAWK FEHITHR, RUERSHENHS,
MDA 2 MBS, RTNERASRAREREkNnSE
R Gk, AN 2.0 mgkg” [ILBAMN KR
UNAG #] BUN # &, it BB K R EThREH I 7 #Hifh. &
RHRAEHAR S miR-21 5 TGF-p1 KFEYFH
Bo miR-21 {EA R MEH S LN — DT AR EY,
B RE@ID IE ME1T TGF-B/Smad 5 S5 B MMIER S
BRALENY, BAENSIEHE—FSHR
AR LIPS %%%éﬂzkﬁ”ﬁ"ﬂr‘éﬂ I m°A &
I R ERBIERIA L E T, THEMTEIIABNE
FRRAMHITHRERRIEG, K METTL3. METTL14.
METTL16 FRIXKFFH B, BREFERIVNE B4
IR m°A 7}<$J:1ﬂ METTL14 7] 8E 2 X BB IAITES.
M ELE RS AR RLERE M. AAFTHEXMED T
B m°AKFE S E KBS soD M GSH-Px E1EHE X,
METTL3 5 MDA 2H1EX, 12T m°A 5RIESH 'S
SRR KEFE—ENXEL, B RKREA METTL3
HRAWHERIFSHE LM ARATERP
ER© Y, &R H, 1.0 mgkg™ A METTL3 KERS,
& B A A S 4T 2 (L Is AR K R T X BR4E, AT RE =
METTL3 dRANE WM HHNARBA T RIET —EN
RIPVER, BB FH—THARIES,
R AR miR-21 5 METTL3. METTL14
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WTAP 2 IEAH %X, Alarcon F"HESE METTL3 fR&R D
T RNAZE B EH S5k miRNA E S, SE VK
miRNA FYE (KR /L, Xa] LIERR A R IR R SE B A
43 METTL3 #1 miR-21 A B B EEHEX. ZEHARE
BHERRE S ILB/ N RE B P, METTL3 18 (8
miR-21-5p AL FVEHPAE M BA LML R, IBRE
E T2 METTL3 AT BEXY miR-21 BB —E W
= 1ER.

TGF-B1 B — M E BB AHE NV AIEF, TGF-B1
mRNA LB m°A B ELIER T H mRNA IR IBFH IR
DT ENE, XTIRER AR T 1.0 mgkg™ HREETH
B m°A 2K, M T6F-1 ER M E B KFIR
BNERE, FRESHESERARAZNERNE
B, B, 1 TGF-B1 NS RRAR - K8 75 Rk
LA, m°A BEEEBES METTL3 2 X B1ER, IR &I
BEB& METTL3 B LU TGF-p1 i SHIARE LR 8178
B, NIARLZMBR S S KE T6F-B1 mRNA
5 MEeTTL3 39 EIAB 2 1EMEX, 187~ TGF-B1 5 METTL3
Al EEEEAMF KB,

SZLEAR, REESSRARBHEZR, B4
£ m°A BRI BEREE METTL3. METTL14. WTAP
Kz miR-21 K i, F8 m°A 1 miR-21 A1 BES $RIE
SNEFENER. ZARRYTIELTRBEAR
EHLAFR m°A B R(E) REEBIINKE, E5EF
B R F, BN EHE m°AL S & B YTHDFL.
YTHDF2 FE S F M RIEKTE, HHE—THE m°A
ERESHEFELNEENE, FXImir-21 0
TGF-B1 B BB A ER U IR

(Tt REHRBAFTE KRN A RA R
FEEED, )
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