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Effects of FTO on m6A and proliferation of mouse mesangial cells
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[Abstract] Objective: This study aims to construct a recombinant plasmid expressing fat mass and obesity associated (FTO) gene
and to detect its effects on m6A modification and proliferation of mouse mesangial cells (MMCs). Methods: The FTO gene fragment
was amplified by PCR and inserted into the expression vector pPCMV-MCS-EGFP plasmid to construct the recombinant plasmid pCMV-
FTO. The target plasmid pCMV - FTO and the control plasmid pCMV were transfected into MMCs, respectively, and the mRNA
expression of FTO was measured with real -time quantitative PCR (RT-qPCR). The total protein was extracted, and FTO, EGFP,
proliferation markers of Cyclin D1 and PCNA were detected by Western blotting. The proliferation of MMCs were studied with CCK8
method. The m6A content was measured using the m6A RNA methylation quantification kit. Results: Colony PCR identification and
sequencing confirmed that the recombinant plasmid pCMV-FTO was successfully constructed. The results showed that the mRNA and
protein level of FTO was significantly increased after transfection of the target plasmid pCMV-FTO. After overexpression of FTO , m6A
content, the proliferation of MMCs and Cyclin D1, PCNA protein levels decreased significantly. Conclusion: FTO can reduce the level
of m6A modification and inhibit cell proliferation in MMCs.
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Figure 1 PCR products of the FTO gene cloned
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Figure 3 The mRNA expression level of FTO in MMC
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Figure 4 Effect of FTO on cell proliferation of MMC

15 1 P<0.05
1

1

10 A

m6A TE 5 RNA H He ] (9% )

0

pcMV FTO
BE5 MMCHHI m6A 7KF
Figure 5 Level of m6A in MMC

T 3 R R PR A 3 GA g R T R A ARG
AR SRR & T AR A A R AT
S N OB S S e i kAR 5 R R
m6A & FH Mettl 3 Mettl 14 25 £ Fi B 3L 54 7% T 44
A A B T FTO AT ALKBHS T ] DL AT 564 48
BR"m6A> " YTH Z5 44 38 38 i U5 me A &1 Y
RNA, NI & A5 ZFEY)2# DR, 7T RNA ARG,

W PRI B A2 A PR e 1) EE B R, FE RS AIL
GRS 18 = 1 | R WA U G AN = K F AR i
RIE A, 51 B /N g gl kot & o B

JRERE TR /0N oK 7 200 1 65 5 498 T2 R 4 i &1 e o

B,

ARHFFE IR EE T FTO [y B4 Tk, 76 32k
FTO [ MMC H , 4l B389 58 AR 59 Cyclin D1 22 PCNA
HY 3R A K 12 25 T I 1T CCKS 5240 i /s e e
FTO Y MMC Az {3 B2 AH bk IR 2H I 2 0si 1, R
FTO 1] MMC 3§51 o 382 4 I m6A 7KF-, K Bilad
FIKFTO [ MMC 1 m6A /K- 25 F R, FHEiFsT
KW, FTO 12 5 1018 5 s & 2B i Zh g
mOA £ R BHE AT O IR HED FTO {1
Hom6A 2 AL BEE VR /K R I mO6A
IR, HEMTRE RS PR B R R A A e o AR — 200k
FEH, B F I MeRIP-Seq & RNA-Seq i T4 FTO
TEMMC ) T IFEE DY, EMRR FTO 2 588 RN
B Y EUASF AL o

25 BRIk A5 i K FTO A TORE, &
PLFTO REMBREAR/IN U /R 2R LA B ) mO A 7K
T A RSB RE ST , IR SRR LTI B E Bl
(8% 30k ]

[1] Loos RJ, Bouchard C. FTO: the first gene contributing to
common forms of human obesity [J]. Obes Rev, 2008, 9
(3):246-250

[2] JiaG,FuY,Zhao X, et al. N6-methyladenosine in nucle-
ar RNA is a major substrate of the obesity-associated FTO
[J]. Nat Chem Biol ,2011,7(12) :885-887

[3] Boissel S, Reish O, Proulx K, et al. Loss-of-function muta-
tion in the dioxygenase-encoding FTO gene causes severe
growth retardation and multiple malformations [J]. Am J
Hum Genet,2009,85(1):106-111

[4] Jia G,Fu Y, He C. Reversible RNA adenosine methyla-
tion in biological regulation [J]. Trends Genet, 2013, 29
(2):108-115

[5] LiuJ,Yue Y,Han D, et al. A METTL3-METTL14 com-
plex mediates mammalian nuclear RNA N6 - adenosine
methylation[ J ]. Nat Chem Biol,2014,10(2):93-95

[6] Ping XL, Sun BF, Wang L, et al. Mammalian WTAP is a
regulatory subunit of the RNA N6-methyladenosine meth-
yltransferase[]]. Cell Res,2014,24(2):177-189

[7] Zheng G, Dahl JA,Niu Y, et al. ALKBHS is a mammalian
RNA demethylase that impacts RNA metabolism and
mouse fertility[ ] ]. Mol Cell,2013,49(1):18-29

[8] ZhaoX, Yang Y, Sun BF, et al. FTO-dependent demethyl-
ation of N6 - methyladenosine regulates mRNA splicing
and is required for adipogenesis [J]. Cell Res, 2014, 24
(12):1403-1419

[9] Wang X, Lu Z, Gomez A, et al. N6-methyladenosine-de-



93955 610
20194F6 H

BRR T,

JR, SRARTR, S5 FTO X /N BB /INER 2 IR AN I mOA 161 K Fs fie S isem [ ].
B R R A (B ARBRE M) ,2019,39(06) : 851-855

- 855 -

[10]

(11]

[12]

[13]

[14]

[15]

[16]

[17]

pendent regulation of messenger RNA stability [J]. Na-
ture,2014,505(7481) : 117-120

Wang X, Zhao BS, Roundtree IA, et al. N (6) - methyl-
adenosine modulates messenger RNA Translation Effi-
ciency[J]. Cell,2015,161(6) : 1388-1399

Weng H. METTL14 Inhibits Hematopoietic stem/progeni-
tor differentiation and promotes leukemogenesis via
mRNA m6A modification [J]. Cell Stem Cell, 2018, 22
(2):191-205

Ma JZ, Yang F, Zhou CC, et al. METTLI14 suppresses the
metastatic potential of hepatocellular carcinoma by modu-
lating N6 - methyladenosine - dependent primary MicroR-
NA processing[J ]. Hepatology ,2017,65(2) : 529-543
Chen M, Wei L, Law CT, et al. RNA N6-methyladenosine
methyltransferase METTL3 promotes liver cancer progres-
sion through YTHDF2 dependent post-transcriptional si-
lencing of SOCS2 [J]. Hepatology, 2017, 67 (6) :2254—
2270

Batista PJ, Molinie B, Wang J, et al. m(6) A RNA modifi-
cation controls cell fate transition in mammalian embryon-
ic stem cells[ ] ]. Cell Stem Cell,2014,15(6):707-719
Dina C, Meyre D, Gallina S, et al. Variation in FTO con-
tributes to childhood obesity and severe adult obesity [J].
Nat Genet,2007,39(6) : 724-726

Church C, Moir L, McMurray F, et al. Overexpression of
Fto leads to increased food intake and results in obesity
[J]. Nat Genet,2010,42(12) : 1086-1092

McMurray F, Church CD, Larder R, et al. Adult onset glob-

(18]

[19]

[20]

[21]

[22]

(23]

[24]

al loss of the fto gene alters body composition and metabo-
lism in the mouse| J |. PLoS Genet,2013,9(1):e1003166
Merkestein M, Laber S, McMurray F, et al. FTO influenc-
es adipogenesis by regulating mitotic clonal expansion
[J]. Nat Commun,2015,6:6792

LiZ,Weng H,Su R, et al. FTO plays an oncogenic role in
acute myeloid leukemia as a N(6)-methyladenosine RNA
demethylase[]]. Cancer Cell,2017,31(1):127-141

Zhou S, Bai ZL, Xia D, et al. FTO regulates the chemo-ra-
diotherapy resistance of cervical squamous cell carcinoma
(CSCC)by targeting beta-catenin through mRNA demeth-
ylation[]]. Mol Carcinog, 2018, 57(5) :590-597

Shen F, Huang W, Huang JT, et al. Decreased N(6)-meth-
yladenosine in peripheral blood RNA from diabetic pa-
tients is associated with FTO expression rather than ALK-
BH5[J]. J Clin Endocrinol Metab, 2015, 100(1) : E148-
E154

Daoud H, Zhang D, McMurray F, et al. Identification of a
pathogenic FTO mutation by next-generation sequencing
in a newborn with growth retardation and developmental
delay[]]. J Med Genet,2016,53(3):200-207

Arora MK, Singh UK. Molecular mechanisms in the patho-
genesis of diabetic nephropathy: an update [J]. Vascul
Pharmacol ,2013,58(4) :259-271

2 OPELTT R EERE, S BEDRE B e SR I AE
ALK B HZ M R AT () ). B ot R R R 2
M CEIRABIEAR) ,2016,36(2) :214-217

[WFsHE] 2019-01-17



