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Role and mechanism of IGF2BP3 in malignant transformation of human gastric epithelial cells
induced by MNNG REN Yiyi, DU Dandan, LIU Tong, YIN Lihong, PU Yuepu, LIANG Geyu (Key Lab-
oratory of Environmental Medicine Engineering, Ministry of Education/School of Public Health,
Southeast University, Nanjing, Jiangsu 210009, China)

Abstract:

[Background] N6-methyladenosine (m6A) RNA methylation may play an important role in the
process of malignant transformation of cells induced by environmental carcinogens. However,
the specific roles and mechanisms need to be further explored.

[Objective] To explore the role and mechanism of m6A binding protein insulin-like growth factor 2
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mRNA-binding protein 3 (IGF2BP3) in the malignant transformation of human gastric mucosal epithelial cells GES-1 induced by N-methyl-
N'-nitro-N-nitrosoguanidine (MNNG).

Based on the GES-1 malignant transformation cells MC-30, a stable knockdown IGF2BP3 MC-30 cell line (MC30-shIGF2BP3,
abbreviated as MC30-shi3) was constructed by lentiviral transfection technology, and a negative control group (MC30-NC) was also pre-
pared. Real-time quantitative polymerase chain reaction (qQRT-PCR) and Western blotting were applied to detect the mRNA expression
and protein levels of IGF2BP3. RNA binding protein immunoprecipitation (RIP-gPCR) was used to examine the combination between
IGF2BP3 protein and MYC mRNA in malignant cells MC-30. Furthermore, the stability of MYC mRNA was detected by actinomycin D assay.
CCK-8 and Transwell respectively were employed to detect cell proliferation, migration, and invasion. Western blotting was applied to
detect the expression of EMT markers (N-cadherin, Vimentin, a-SMA, and Snail). The role of the downstream target gene MYC was further
elucidated by a rescue assay in MC30-shl3 cells transfected with a plasmid overexpressing MYC to observe changes in cellular phenotypes
(proliferation, migration, invasion) and expression of key EMT proteins.

Compared with the control group, the expression of IGF2BP3 mRNA was up-regulated after 5, 10, 20, and 40 pmol-L™* MNNG in-
fection of GES-1 cells (P < 0.05). After 20 pmol-L™* MNNG infection, the expression level of IGF2BP3 mRNA increased with prolongation of
exposure time (P <0.05). Compared with the control group, the mRNA and protein expression levels of IGF2BP3 were up-regulated in the
10th, 20th, and 30th generations of 5 umol-L™" MNNG malignant transformation (P < 0.05). The results of qRT-PCR and Western blotting
showed that, compared with the MC30-NC group, the IGF2BP3 and MYC mRNA expression and protein expression decreased in the
MC30-shi3 group (P <0.01). The CCK8 and transwell assay results showed that, compared with the MC30-NC group, the cell proliferation,
migration, and invasion abilities significantly reduced in the MC30-shi3 group (P <0.01). The results of the Western blotting showed that,
compared with the MC30-NC group, the protein levels of EMT markers N-cadherin, Vimentin, a-SMA, and Snail decreased in the MC30-
shi3 group (P <0.01). The results of RIP-gPCR showed that, compared with the IgG group, the mRNA level was higher for the enriched
MYC in the IGF2BP3 group (P < 0.01); the results of the actinomycin D assay showed that, compared with the MC30-NC group, the stability
of MYC mRNA significantly reduced in the MC30-shI3 group (P<0.01). While the rescue experiment showed that, compared with the
IGF2BP3 knock-down+vector group, the MYC protein level significantly increased in the IGF2BP3 knock-down + MYC over-expression
group (P<0.01), the proliferation, migration, and invasion abilities significantly enhanced (P <0.01), and the EMT key proteins (N-cad-
herin, Vimentin, a-SMA, Snail) increased in the MC30-shI3+MYC group (P <0.01).

Exposure to MNNG could result in up-regulation of IGF2BP3 expression in GES-1 cells. IGF2BP3 may enhance the prolifera-
tion, migration, and invasion of malignantly transformed human gastric epithelial cells by binding to MYC mRNA and increasing its stability
and expression level and thus promoting the EMT process, which in turn affects the progression of malignant transformation.

N-methyl-N'-nitro-N-nitrosoguanidine; IGF2BP3; GES-1 cell; malignant transformation; epithelial-mesenchymal transition
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/G EMT TR AEEXEE", 7T, %XTF IGF28P3
BETEUE MNNG 1B S8 GES-1 4BRE M7 LAY EMT
#HiZ, BaiMEikiE,

MYC(HBHEFRA c-myc) fENEHEIEERRE, B4
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2, BaiMEikiE,

Ak, AR ETF EFIER MNNG 2 GES-1 4HAf
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Z; B Myc S RIA PR M XS BR B bl 2 (A IR IE WL BR
TR 5,

1.2.4 qRT-PCR INZRAE mRNA FYZRIA  {ERE Trizol 3%
1REVE RNA, EHE RN Z P R SR E M DNA(com-
plementary DNA, cDNA) , 3k F SYBR Green PCR Master
Mix 1T qRT-PCR #38, LA B-actin fERAZ, 51¥1F 5
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Table 1 Primer sequences
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1EM(Forward): ACGAAATATCCCGCCTCATTTAC

IGF2BP3
K [F(Reverse): GCAGTTTCCGAGTCAGTGTTCA

MYc 1EE)(Forward): CGAACACACAACGTCTTGGAGC
[ [E)(Reverse): CTGCTTGGACGGACAGGATG

B-actin 1EM@)(Forward): TCTCCCAAGTCCACACAGG

R [E(Reverse): GGCACGAAGGCTCATCA

1.2.5 Western blotting SEIHMIAMERMNRIA WK
SRSRENAR, ENEEH, EEREERNE
7&(bicinchonininc acid, BCA) ME S E B RE, &5
R LB, Bk, KRR, suliis 49 F, —H
4°CIRMWE, BST R, —MERERES 1h, B
PR, B ECL EBRANMKERREGITARE
B2 MEERIRIEIE R, Image ) 3H(1.4.3.67)
ST ERZEBMEX GAPDH FRIEAE,

1.2.6 CCK-g LG 4Hf0 L 08 =& ¥l 3000 P40
R ES AR T 96 FLIRF, B4H 6 Efl. 07!
EMGEEA K 12, 24, 48, 72 h [5, IO NAARELEFEAC
F(cell counting kit-8, CCK-8) BEJLIFE 2 ho TEEEIRIY
A 450 nm TR E D B, DITHEH SIS
KAEL%,

1.2.7 Transwell 5255 TSI BARE FBS HIEFF
B Z MR R K 200 uL & 15x10° MRV AE
BRI Transwell /NZE, 600 pL & 20% FBS BUIZFHE
METE, &% 12 h 5, FEFE, H/NE, BEEE
T, EREAEE, BEMBENER, it#. XK §
FNSCTE Transwell == $8 Matrigel E R, 3 200 pL
& 50x10° MRV SR MN Transwell /NZE, B
bz SRR e 2SA
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45 R KRB, IGF2BP3 BIRIARE MNNG £ 22 B 8] 8915
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304 PRAEKERE, L8 357, WE 1C
Western blotting &5 R 271, 5 1E B4EAEL, & 10.
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(P>0.05), IE 1D,
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ARG B IGF28P3 HIERE UNIBRETH
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BRI AHAERR(MC30-NC) o RN BRI MR BRI
(ZsGreen) FRI2 27, MC30-shi3 £BF] MC30-NC HFa%%
40 Bk, B R IYTE 95%, LA 2A, [EIAT, gRT-PCR
ZRETR, 5ETAXTIRLA(MC30) 3 MC30-NC HH8LE,
MC30-shi3 20 IGF2BP3 mRNA 7K 15 T~ i (P<0.01),
M MC30 5 MC30-NC 22 40 Al IGF2BP3 mRNA R 1A 7K
FEZESR(P>0.05); Western blotting Z55 5 gRT-PCR
#ER—E, ME 28. 26
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Figure 1 Effects of acute and chronic MNNG exposure on
IGF2BP3 expression in GES-1 cells
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A A TR MYCBIRIE, RIPqPCRILDE R, 5
IgG tAFELL, IGF2BP3 LA E & HY MYC HY mRNA 7K
BHEES, BEREBERITFRENXN(P<0.01), IE 4c,
IRRIEGBEMIED, IGF2BP3 HIZELE S MYC AR
= D LWL RKE, 5 MC30-NC #8LEE, MC30-shi3 £
4HRE MYC mRNA F2EMHBR R TB&(P<0.01), TLE 4D,
MC30-shi3 22 4H it MYC mRNA ¥ R Hi A 72.45 min,
MC30-NC A4ARE MYC mRNA FFHAH 94.29 mino

BdRE Myc BB R = HAAERE MC30-
shi3 LA Xz MC30-NC 4BRE A, 73 B 2 7E B IGF28P3
BY % 5% A B H T RIX MyC 40 BB % 4B (MC30-shi3+
MYC) . IGF2BP3 BX{fk R 14 X7 B 40 it 1%k 28 ( BP IGF2BP3
B+ BRI = & AR 2H, MC30-shi3+vector) LA K Z= 2 (4B
XS BR AR A AR AR (18 R B =S B+ B KL =S B PR M XS
F2£H, Bl MC30-NC+vector), Western blotting 25 R &
B8, 5 MC30-NC+vector £ /8 Et , MC30-shi3+vector 20
MYC ZB A FIAKFETIE(P<0.01); 5 MC30-shi3+vec-
tor #8LE, MC30-sh13+MYC A MYC E A RIAFEME
(P<0.01), W 4E. 4F,
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cell lines
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