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Effect of ethanol extract of propolis on m6A
methylation in colon cancer HCT116 cells

JI Hongxiu, LIU Zhengxin, XUAN Hongzhuan, WANG Meng

(College of Agriculture and Biology, Liaocheng University, Liaocheng 252059, China)

Abstract This study investigates the inhibitory effects and underlying mechanisms of ethanol extract of
Chinese propolis (EECP) on the proliferation of human colorectal cancer cells (HCT116) through modula-
tion of N6-methyladenosine (m6A) RNA methylation. HCT116 cells were treated with varying concentra-
tions of EECP (25, 50, and 100 pg/mL). Cell proliferation was assessed using the CCK-8 assay, while the
global m6A modification levels of total RNA were measured by dot blot analysis. The mRNA and protein
expression levels of Methyltransferase-like 3 (METTL3), Methyltransferase-like 14 (METTL14), Wilms
Tumour 1-Associating Protein (WTAP) and Fat Mass and Obesity-associated Protein (FTO) were evalua-
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ted using real-time quantitative PCR (RT-qPCR) and Western blot, respectively. The results demonstra-
ted that increasing concentrations of EECP significantly reduced the total RNA m6A levels in HCT116
cells (p < 0.05). Additionally, EECP treatment led to decreased expression levels of FTO, WTAP and
METTL3, while METTIL14 expression was significantly upregulated (p < 0. 05). In conclusion, EECP
induces alterations in m6A methylation and related enzyme expression in HCT116 cells, suggesting that
EECP may exert anti-colorectal cancer effects by regulating m6A methylation.

Keywords colon cancer; propolis; m6A; HCT116
0 5I&

2E 1795 (colorectal cancer, CRC) A& 4BRE Bl N fic i UL s 22 — , HUR R ABET R Y B E AT,
5 2020 4F GLOBOCAN %4l 7, 29N 0 245 i s R HE 44 57— ZE T A IR E R 2 29 7 10, 200, i 2%
A EAE S BRESE TR E LN 9. 5%, S22 BREE — RBOERE" . A B ALy T 2654 B Vb R 40 LA K
) 250 e e BN TT IE AN I R T2 I - R B A A A 38 1 25 e (H MG B 45 P s BB 3 AU A AN 3LARL
5 PRI I R S48 e U Tl 8 i i 6 7 O 204 2 06 F B A X Horp L I i VR AL e — R h 24
T 32 BT E T R o e s 2% VG Ty B W SR S ABL AR g S 2R A TR A G S e o R 43 B 0 o T 77 S 1)
HAGF R EMEY . VB —Fh RERTEEY BT, W50 R I BT iz i AR i M e g L b 48
b T TR RIS | Ge A5 A R BT e T T 2 T A R AT A [ N AT 9 B R R 2 —
B, A5 BT FE A AR B JE B X N SRR 2R LS 4 R HIL60 L A BRAZ A0 AL (1 s THP-1. A PR
MG63 %5 HAT W5 59 41 A 25 1k A0 7 R 5 L 2 0 e 0 2 e i 00 3 3 3 s L D) Jo 2 41 £ e i 9
Panc-1 40MIT#% . (i HAE G2/M WRH#E ",

RNA m6A Z7EH SR MEIL T RNA BBRTF 6 (219 N R _E 3 A —~ B 358 A A b 2+ 8 1 2
%, AR EBLRNA m6A fENEZAIME RNA F—Fh o i R s (441640, B 5T RNA 874% 412 D)
FeRare R, R T 40 401k RRE & 2 LA B IG % B & R L and B b R BT . BUa
T B % A2 ) P RERE RS B (0 METTL3/14 . WTAP) , 2 U 24k (I FTO,ALKBHS) Fl m6A #3528
M (i YTHDF1 25) gyt [ml g dss . R B L mRNA oA IR R & 2 m6A 184 , 25 B A0 i 0] £ 3%
FZBRE KA m6A B , B 52 AR R G0 B A , o T RNA F## miRNA I T4 F gt 2,

UTAE SR Y BIFFE 2 ZE A R 28 AR E & SR R mO A W] B AR S sl Rl AR [ ME . ol 7 2
PEEBEME A R T METTLS fl METTL14 Al g3 MYC 2R B, FTO W5E T 9 m6A K8 45 50
HP mRNA G 520 4446 5 7RI R vh  METTL3 /R FHAELE S, 5 [ 40 it 2 1 B DR S o e A
e B P O METTLS fl i i HDGE mRNA B e M 1 1l 45 A s ROpE B A 1 ALKBHS W3 i f&
i IncRNA NEAT1 i) A2 B2 22 %85, METTL3 /E 4 m6A B “writer” . 7E45 B 1498 th L m6A-
IGF2BP2/3 #litt: Jy 20 & #4E h e s 2 DA 7 A 5 i MIETTL L4 D94 308 B 2 — b Jeo g 90 il D90, 3 ot A
] (4 o0 F-BIL D8 245 B W ges B B A IRE #5685 . BLAh, YTHDFL 45 reader” 2 [ 75 45 M 98 v 1 235 5 i
o 2L B HE B RS SRR T 2 (A 2 R BIAR T L I R A A A A e R 7 8 e R T mB A B
i R AE A .

AW B LSS AR A 2R HCT116 AR 3 ixh AN [ B 119 e e 2L B4 ) (CEECP) Ab B, 73 7 14 i
Xt HCT116 4RAE3E5E 08 T S 4% m6 A 177 1 52 0, $8 78 EECP 40 45 i Ji 40 M 3 58 (%) 43 FHLAL
i — 2528 1 e A BT SO R R 1) 25 P P (AL B AR

1 HRHS ik

L1 Sesekkt
v [ A7 Jm PR S R AR I RS 48 e BH T 5 A 45 14968 AN A (HCT116) H 57 77 15 27 B R M 1= 24 i 5 I8 245 -
A PRERE T s DMEM 85 272 3K T3S E Hyclone 28 8] i 4 MG (FBS) W T #7 VL AT A Py B35 By A B



990 SRR 27241 CFL AR BO

OE] s TR R IR AW B B R R A PR A B 3845 s CCK-8 4 A3 78 o i i 71 45 . BCA 2 1
e I 5 1) 2 (P0010) . —HT m6A(AF7407,1 ¢ 1 000) W [ 1 i 34 25 K A= W4 R A PR/ 7 s Hoechst33258
W T-26 [ Sigma 23] 5 Trizol W T2 3 AE RS AN A FRZA 7] s PerfectStart® Uni RT&.qPCR Kit 1 Trans-
Start® Top Green qPCR SuperMix {5 & 04 Tt 2 & A W AR B A B 7 5 5190 i 7500 4 MERS A=)
RHEABRA T A0 —Ht Bel-2(A19693,1 1 000) \Bax(A11931,1 : 1 000) \METTL3(A19079,1 : 1 000)
METTLI14(A8530,1 : 1 000) . FTO(A20992,1 : 1 000) \WTAP(A14695,1 : 1 000) ,B-actin(AC004,1 5
000) A —#t HRP Goat Anti-Rabbit IgG(AS014,1 = 5 000), HRP Goat Anti-Mouse 1gG(AS003,1 : 5
000) ¥4 F 3 I 2 1 4% v A R A BR A ]

1.2 W CIERE I Yl %

X SR AR ORI A THR e RN 43, S BR 2 O = HAR/NT 1 em, KRR IE S 950 LB (v/ W% 1+ 4
Py IR G, B A AL 30 min, BHJS 2 REAS RS TV AD A5 B [ A i BB Y . B s AR SALARR
BEFEHATAAL A 9526 L v/ v) PR ISR ZHAR TR , 15 31 1 200 BE P e S B L)

1.3 4k

HCT116 40M7E&A 1026064 My 19075 8 R-5E 5 2 19 DMEM 53R 3L 95 . B0k 37 °C.
5% CO, » 4 A T e A0 f s FR A0 A T RE 5%

1.4 4TSy

B AR 91 HCT116 ZHALA%REAL 5}X10° A% EERIAR T 96 fLik b, FrdtiffisE K 2 80 IL &,
INAA G E 1) EECP(0,25.50,100 pug/mL) Zr B4t 3 12.24.36 h, B, HFLIA 10 ul CCK-8 iak# , i
& 1 h.W5E 450 nm KT OD{H,

1.5 AR 96 5 45

BOECAE K I HCT116 AR LLRAL 5X10° SR8 B S8R T 6 FLiR T, ZEAii A= K 3125 80 %0 )5
il FHIC RS TR A ARt E A T X, PBS S IR Ve K5  INAAS [ B2 1) EECP(0,25.50,100 pg/ml) 433l
AEBR 24.36 h, B . 7EMR) B B (Olympus 1X73, H A T WEL, FEHLZE SO EF T I8 I8 Image ] 44
PEAT AL BEAN 4347 o
1.6 Hoechst %14

O KB HCT116 4R LAREFL 5X10° AN % BE X S RliAR T 6 fLAR T fedi i A K 2 80 Wil &
B INAAS R BE ) EECP(0.,25.50,100 pg/mI)AbPE 36 h, PBS ZZ i e A MRS » BEFLINA 500 pl. Ho-
echst Y WFF 30 min, FifiJ5 3794 (U, 76180 B 5 O0 0 A E A7 W5, B ML RO Y 471 HE 48 FH Tmage J
A EAT AL B A34T
1.7 RNA $#HU K RT-qPCR

8 Trizol F2HUAMMI A A RNA, F# iF NanoDrop One 43606 T (FEBR KRB A 7L SEED A6
WM RNA #e B J2 445, cDNA (94 8% PerfectStart® Uni RT&.qPCR &7 £ 58 i, [ 5 {8 1] TransStart©
Top Green qPCR SuperMix {7 & 7F CFX96 LA} % 5 PCR &% (BIO-RAD) i 47 qPCR ¥ 34, ffi
27000 Bractin AE AN SN HEAT B B3 ARXT KSR 51 P Lk 1.

1 3E5

Tab. 1 Primer sequences

FEH Gene 514 Forward (5'-3") T34 Reverse (5'-3")
METTL3 ATACTACAACAGCCAAGGAACAATC AAGGAAAGAGCAGTCACCTAAAG
METTL14 CAAAGGAACTGTGAAGCGTAG TCCAAATAGATGAAGGCGTC
FTO GCTTGAAGACACTTGGCTCC CCTCAGATACACTGCTGGCTT
WTAP ACAATGGTAGACCCAGCGA CGTAAACTTCCAGGCACTCAG

Bactin ATCTGGCACCACACCTTCTAC AGCACAGCCTGGATAGCAA
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Fig. 2 Effect of propolis on the scratching of HCT116 cells

50 (b)
§ kck
EECP 2 40
(a) ontro 25 100 pg/mL £30 s
520
Hoechst & *%
33258 g 10
0
Control 25 50 100 pg/mL
(¢) (d) Bel-2 (e) () Bax/Bel-2
Control 25 50 100 pg/mL 15 15 4
*
B2 g - o—c— ;

-
(=}

—
(=]

o
W
(=]
W
Bax/Bcl-2 ratio
— o)

o
=3

Relative protein expression

o
=)

Relative protein expression

Control 25 50 100 pg/mL Control 25 50 100 pg/mL Control 25 50 100 pg/mL

e * p<<0.05, * % p<C0.01, * * % p=<C0.001, (a) Hoechst Y@ EECP X} HCT116 40 =I5 ; (b) Hoechst33258 4L {4,
JAT- A AL s (o) EECP X%} HCT116 4 hJ8 -8 £ 5 48 - s (d) EECP 4 HCT116 41 Bax #ik (LA ; (e) EECP X%} HCT116
YL Bel-2 F2ik 4L (D EECP %t HCT116 Z8/drf Bax/Bcl-2 Fik LI,

B 3 EECP Xt HCT116 ZBAET-HI2200
Fig. 3 Effect of propolis on apoptosis in HCT116 cells
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Fig. 4 Total cellular RNA m6A modification level
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Fig. 5 Effect of propolis on m6A-related genes in HCT116 cells
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Fig. 6 Effect of propolis on protein expression related to m6A methylation modification in HCT116 cells
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