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Function and Mechanism of Berberine on Colon Cancer Cell SW620
Based on KRAS Promoter G-quadruplex DNA Target
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[ Abstract | Objective: To explore the function and possible mechanism of berberine on colon cancer cell
SW620 based on Kirsten rat sarcoma viral oncogene homolog ( KRAS) promoter G-quadruplex target, by
investigating its effect on colon cancer cells proliferation and whether berberine could inhibit mRNA expression of
KRAS in colon cancer cells through regulating its promoter G-quadruplex. Method : The inhibition rate of berberine
on SW620 cell lines proliferation was determined by using 3- (4, 5-dimethyl-2-thiazolyl) -2, 5-diphenyl-2-H-
tetrazolium bromide ( MTT) assay. The binding capacity of KRAS G-quadruplex DNA with berberine was detected

by methods of fluorescence spectra, and the anionic quenching experiment, and fluorescence anisotropy and
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fluorescence polarization experiment were used to investigate their binding mode. The effect of berberine on
conformation of KRAS G-quadruplex was studied by using circular dichroism spectra; the effect of berberine on
thermal stability of KRAS G-quadruplex was studied by using circular dichroism spectra variable-temperature
experiment, and the effect of berberine on KRAS genetic transcription of SW620 cells was detected by real-time
quantitative polymerase chain reaction ( Real-time PCR). Result: Berberine can inhibit the proliferation of SW620
cells in a dose dependent manner. KRAS G-quadruplex DNA had a stronger binding capacity with berberine at a
stoichiometric ratio of about 1: 1, with a binding constant of (0.93 £0.21) x 10° L-mol ™', under a binding mode
of complex patterns of terminal stacking and groove binding. Berberine can keep the parallel conformation and
thermostability of KRAS G-quadruplex, and 100 pmol-L ™" berberine can inhibit the mRNA expression of KRAS in
SW620 cells. Conclusion: Berberine can bind with KRAS promoter G-quadruplex DNA and keep the
thermostability of its parallel conformation, and may down-regulate KRAS genetic transcription of SW620 cells by

affecting its G-quadruplex structure, which may be one of the mechanisms for inhibiting the proliferation of cells.

KRAS promoter G-quadruplex structure may become a new target in colon cancer therapy.
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[ Thermo 4% ] ); Veriti 96 Well %I 3 f§ ¥ 4%,
QuantStudio™ 6 Flex %I 3% 5 & & PCR & 45 (£ H



24 B 12 )
2018 4 6 H

RESEAFERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 24 ,No. 12
Jun. ,2018

ABL W] ) o
2 FHiE
2.1 KRAS J3 37 DNA Fl/NBE Gl i W B & K
KRAS & 81 DNA %% T tis-HCl 2% g v, il &
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2.7 P O AR ENERI K KRAS 5 3)

F DNA G 77 085 B 22 20 pmol - L™, il A /N BE sl %
W, WO H & ¥k B S 200, 400, 600, 800,
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B 262 nm Ab 5 32 0 A8 £k, 22 0 A il £, 1 B
iR T,
2.8 KRAS mRNA FikK ¥ SW620 4i i i HL
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P <0.05 Rl 22 54 515 L,
3 &R
3.1 NEEBR T S e SW620 4 it 3 5 1) 5 i
/NBEGE T 10 SW620 4 ffl 48 h J5, 525 4l bk ,3,
10,100 pmol- L~ /NBERFZH A A [] 75 B Ml P& AR (P <
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Table 1 Effect of berberine on proliferation of SW620 cells

(xxs,n=3)
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F2 NEEGER SW620 MG MBI M (2 +5,n=3)
Table 2

proliferation(x +s,n =3)

Effect of berberine on inhibition rate of SW620 cells
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Fig. 1 Effect of different concentrations of KRAS promoter

G-quadruplex DNA on fluorescence emission spectra of berberine
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Fig.2 Fluorescence quenching effect of KI on berberine
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Fig. 3
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Changes of fluorescence anisotropy and fluorescence
polarization of berberine with concentration increase of KRAS

promoter G-quadruplex DNA
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JE R B, 67004 5 8 5 T B R 8 I, e U R AR R
NS TE T Ve BE Y [ 9 A AT 4E R OF AT G-DU AR
RS, FE 290 nm BiF3iE , /N BE G H AT 5 2 8 18 JE i
(R B, G DU B AR LA ) G R R A AR
B, FE 300 ~ 400 nm H P T fA 15 (365 nm

B3 ), BRI /NBEGR 5 KRAS Ji3 21 G-PU &5 K DNA
T 265, (A, 506 o B2 Y A8 1k Bl 25 1) vk
JEE 3 I 5O B A B Ak A, X R] e S N BE T
55 DS R 25 A 0 A i A5 A R O, W i —
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— 0.0 mmol .L!
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Fig. 4  Effect of berberine on conformation of KRAS promoter

G-quadruplex DNA
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FROEPER R[5 (0 g A YL S W] DA AT A L 5T
/NBERE X KRAS J5 8l F DNA G-PU £ {4 25 14 458
P2, DG th 4 o] DL, R 5 /N BERR S &
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B T, 64 C . HIA 200 wmol-L~'/NBEGH 5 , DNA
MR &G % BRI E T, ¥ nzE 89 C, i W
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G-Dusk iR ZE i iy e e e, WA 5,

25
e KRAS DNA

v KRAS DNA+/NEERS,

20
15
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w o

(=1

-5
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T/C
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!

Fig. 5 Effect of berberine on thermal stability of parallel

conformation of KRAS promoter G-quadruplex DNA

3.6 /NEEGIT SW620 41 KRAS mRNA %3k Y52
Wi L 100 wmol« L™ /N BE R 4b B SW620 41l g 48 h
5, 525 (4M I, KRAS mRNA kK FREAK (P <
0.05) , 2 Bl /> BE 6 i 4% 1) i) Fe mRNA ik, W
#3.
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£3 NEBEFHIT SW620 £l KRAS mRNA Rk (2 +s5,n=3)
Table 3  Effect of berberine on mRNA expression of KRAS in

SW620 cells(x £s,n=3)

45 e/ wmol -+ L KRAS/ %
2 - 100
/N BE il 100 34.49 £16. 82"
4 g

FETEF NG o fAR K i (1) G-PU BE /& DNA 4544
A LA 3 3o 0 ) i A 75 S ) o A AE K B 1k 40 1 T
REL38 B , DAT 37 36 B TR 110 2 2, 9 RE R T I A5 80
Mo BRuik DNA S 18 298 5L K 1) 8 8l F X I8JR 77
1 G-DUBE PR &5 4 . TMPyP4 Fil ifin AR fis 7] 43 1) 18 13 41
] MET Jig 2h 1 G-PUBE AR i br G- DU B4 44 3 il ik J8
240 0 F) 389 L WAl T . KRAS S 8 1 X 8 T
T BB E 1 T-AT G-DUBE R 25 4, 3 Fh 45 449 BE % 410 il
KRAS JEH#5¢  KRAS 4 19 p21 & (i 5
WoE R 2 AR KR 32 4k (EGFR ) 3 B% 412 i#F 41 it 7k 2F
fb. FIk, KRAS J3 31 7 X 3 A G-PU B 14 45 14 fE %
JETE S KRAS 3 [K 28 75 2 Y) A 5 (14 il Jg 40 i %) 384
B o RERERRE G-DUHE U 45 44 1 22 B0 A W i B L AT
A= AR AR SR SRy it e ), RT DA 5 22 b i R 40
B R AR T g g R AR R Sy TN B
B, 8 75 38 2 B g R U 3h - G- DU A 25 4 & 5
PUBVE  (HA R R, A5/ EEm 5 KRAS LA
7 X $k G-PU &5 /& DNA A B /E H I /s BE i Xt
KRAS 3 [K 5 s (52 i XF T 55 5 KRAS 3% [K 28 48
o A G 1 25 1 e B TR YT B R X

A WF % AR UE 52 /0N B Bl il 0% 410 4] 25 W e A0 B R
SW620 41 Jitd 384 5 1y 56 fily -k — 25 £ Bh O 3% 24 4 Mr
TR T /N BEL S KRAS 3£ K 8 7 X 3 G-y
R DNA A H /R 043 FHLE o 26T 2 ih 2 48
R T /NEER 5 KRAS G-PUBEAR DNA 45 & BRI 45
AL, B T AT L 1 1 S A5 AR B,
KT BH 5 - 4 K 52 56 9 A 4R B 45 1) S5 2k 0F 9% 3%
B/NBERR 5 KRAS J5 8 F G-DU%E & DNA [ 45 4 4
LR HERR RV R 45 & L fF B G 4 A, A
T TEAIF T 2 B AR T S v T 0 1B P /N B 3 AN B
g 45 KRAS J3 2 F DNA [ F- 17 G-PU & {4 4 AL,
(58] 8 i 70 Il S92 30 UE S /N BB AT DL 4R KRAS Ji5 3
TVAT G-TUBE IR S5 M i A Fa e e . R W aE Y 1
L5 W] 100 pmol - L™ /)N BE G £ 411 ] SW620 41l i
B 5 1 R B R DAA ) KRAS JE P mRNA [ £k,
R, /N BE G 5 KRAS 3t ] E 8 7 X 3 G-Pu &% {4
- 148 -

DNA 456 JF 4 ¢ H P47 44 B 5 P82 0 M NI 34
KRAS FE PR 5% 5% /K7, ] BE S /N BE R 4 il SW620 4
34 B A 4 P LI =2 — , KRAS J 8 F G-PU 6 {4 7]
RE B A 445 I 38 16 97 BT A

WE A AF 9% 3 B /0N B2 el X I 40 MO A 7 M R
0 BRI, 76 1F 5 1A 200 6 P /) B Bl 2 75 o s i 3
5 KRAS 2K 5 3 7 X d8f G-IU 4 1K 25 & 0 il H:
mRNA ik, KRAS Ji 3 T G-VU &5 A Ry 1697 45
TR RS RS AR S R T — 5
ABFFE A LA KRAS J5 3 G-I 6 4 Jy B8 5 19 45
Mg 6T 5 2 R R IEE S %
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