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The Effect of METTL3 on the Proliferation and Differentiation of

Cutaneous Squamous Cell Carcinoma

Zhou Renpeng, Wang Chen, Fu Xiujun, Wang Danru, Sheng Lingling, Liang Yimin*
(Shanghai 9th People'’s Hospital, Shanghai Jiao Tong University School of Medicine, Shanghai 200025, China)

Abstract The cutaneous squamous cell carcinoma (cSCC) originates from epithelial stem cells through
the dysregulation of self-renewal and differentiation. Recently, methyltransferase-like 3 (METTL3)-mediated N6-
methyladenosine (m°A) modification emerges as a new frontier of research in several cancers. However, little is
known about METTL3 in ¢SCC. This study is aimed to investigate the role of METTL3 in the tumorigenesis of
c¢SCC. We investigated the effect of METTL3 knock down on the WTAP, METTL3 and METTL14 complex and
m°A modification levels in ¢SCC. And we investigated the cell differentiation, proliferation and self-renewal in
¢SCC in vitro and in vivo. The results demonstrated that the expression of METTL3 was up-regulated in ¢SCC cells.
METTL3 knock down reduced the METTL14 protein levels and m°A modification levels. METTL3 knock down
promoted c¢SCC cell differentiation and increased the expression of IKKa. Also, METTL3 knock down inhibited
the cell proliferation and self-renewal and decreased the expression of self-renewal associated genes. In conclusion,

we demonstrated a crucial function for METTLS3 in regulating cell differentiation and self-renewal in ¢cSCC. Thus, a
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novel target for cSCC treatment could have been provided.
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Table 1 The sequence of primer
GIE/ RS FPE(5'—>3") Bk E2RiS JFHI(5'—~3")
Primer name Sequence (5'—3") Primer name Sequence (5'—3")
GAPDH F GCA CCG TCA AGG CTG AGA AC GAPDH R TGG TGA AGA CGC CAG TGG A
METTL3 F TCA GCA TCG GAA CCA GCA AAG METTL3 R TCC TGA CTG ACC TTC TTG CTC
METTLI14 F AGA GAA CAAAGG AACACTGCCT METTL14 R AAT GAA GTC CCC GTC TGT GC
WTAP F GGC GAG TAC TTC CAC CTT CC WTAP R GGT AAC ACT CCC CGT CCTTT
KIOF GAC AAA GTT CGG GCT CTG GA KIOR CCC CTG ATG TGA GTT GCC AT
K14 F GCC GAC CTG GAA GTG AAG K14 R CTG TGG CTG TGA GAATCT TG
Sox2 F AAC CAG CGC ATG GAC AGT TA Sox2 R CGA GCT GGT CATG GAG TTG T
ANp63 F TGC CCA GAC TCAATT TAG TGA G ANp63 R TCT GGA TGG GGC ATG TCT TTG C
Notchl F GGA CGT CAG ACT TGG CTC AG Notchl R ACATCT TGG GAC GCATCT GG
Krtdap F GGC CTT TAA CAC CCC GTT CC Krtdap R GTT GCG CTC CTCAGT CCTTT
Notchl F GGA CGT CAG ACT TGG CTC AG Notchl R ACATCT TGG GAC GCA TCT GG
c-Myc F CCC TCC ACT CGG AAG GACTA c-Myc R GCT GGT GCATTT TCG GTT GT
IKKa F TGG TAA CTC CTC AAG ATG GGG IKKa R GGG GAC AGT GAA CAAGTG ACA
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A: the up-regulation expression of METTL3 in A431; B: METTL3 up-regulation was also found in TCGA LUSC and HNSC cohort; C: METTL3,
METTL14 and WTAP protein expression were detected after stable knock down of METTL3; D: METTL3, METTL14 and WTAP mRNA expression
were detected after stable knock down; E: m°A levels decreased upon knock down of METTL3. LUSC: lung squamous cell carcinoma; HNSC: head

and neck squamous cell carcinomas; *P<0.05, ***P<0.001.
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Fig.1 Up-regulated expression of METTL3 in human cutaneous SCC (A431) cells
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A: Western blot!i 75 B flKMETTL3#5 $K 10514 L8 MK 143615 K f%; B: qPCRES 5 5 Western blot—3; C. D: ICCK: il & 7R METTL3 R KA 32

cSCCA Lok *P<0.05, 53+ HRZA L

A: Western blot detection showed that METTL3 knock down induced K10 up-regulation and suppressed expression of K14; B: qPCR analysis con-
firmed the Western blot results; C,D: ICC detection confirmed that the METTL3 knockdown promoted ¢SCC cell differentiation. *P<0.05 compared

with scramble group.

E2 AEMETTL3{R R AR5 4R 1L
Fig.2 Silencing METTL3 promoted ¢SCC cell differentiation
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Relative mRNA expression
Relative mRNA expression

ANp63 Nif2 Sox2 Krtdap Notchl  c¢-Myc  IKKa

A: MTTHE NG E 00 By C: Brdubmic 40 5 00; D E: METTL3REACHISS 1 400 5w B /&t 77, F: METTL3REACAE 341000 H FR0E
A DCEE [N FIK FEAIG; G: METTL3 MR AEFHIKKodeik L, iKridap. NotchIFle-MycFiEARNZELM . *P<0.05, 5% fRALMILL .

A: measurement of cell proliferation by MTT assay; B,C: measurement of cell proliferation by Brdu labeling; D,E: knock down of METTL3 impaired
colony-formation ability; F: METTL3 knock down led to down-regulation of self-renewal associated genes; G: METTL3 knock down led to up-regula-
tion of /KKa (differentiation-associated gene), whereas Krtdap, Notchl and c-Myc were not affected. *P<0.05 compared with scramble group.

3 BUEMETTL3H R AR5 4R E5E Fn B 3 B
Fig.3 METTL3 knock down inhibited the proliferation and self-renewal of ¢SCC cells
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scrambleZf] FL &% .

A: nude mice carrying xenograft tumors (left) and the dissected tumors (right). Red arrow indicates the scrambled-treated xenografts; blue arrow

indicates the xenografts in METTL3 shRNAI group; scale bars=1 cm; B: the curve of tumor growth; C: the tumor weights at day 15; D: the rep-

resentative H&E staining of tumor. Dotted lines, border of the tumor; E,F: the representative micrographs showed that differentiated markers K10

and loricrin staining were excessively expressed in the METTL3 knock down groups. Dotted lines, border of the tumor; *P<0.05 compared with

scramble group.

El4 BURMETTLIHNGIA P B B84 f2 HOBhE &
Fig.4 Knock down of METTL3 inhibited tumorigenesis of CSCC in vivo
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Fig.5 The diagram of effects of knock down METTL3 on ¢SCC tumorigenesis
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