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Effect of MDR1 siRNA on Multidrug Resistance of Colon Cancer Cells
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Abstract: Objective To investigate the effect of MDR1 siRNA on multidrug resistance (MDR) of colon cancer
cells. Methods ~ Two siRNAs targeting to MDR1 mRNA (#4123 MDR1 siRNA and #4029 MDR1 siRNA) were
designed and chemically synthesized. MDR1 siRNAs were transfected into COLO 320DM and HT- 29 colon cancer
cells respectively. The expression of MDR1 mRNA and P- gp were observed. Cell viability of colon cancer cells were
measured after treatment of MDR1 siRNAs combined with 5-FU, adriamycin, and vincristine, respectively.
Intracellular Adriamycin accumulation of colon cancer cells were assessed after being treated with MDR1 siRNAs and
Adriamycin. MDR1 mRNA expression was detected by reverse transcription polymerase chain reaction (RT- PCR). P-gp
expression was detected by Western blot. Cell viability of cell was measured by MTT assay. Intracellular Adriamycin
accumulation assay was performed by flow cytometry (FCM). Results Both #4123 and #4029 MDR1 siRNAs were
capable of inhibiting MDR1 mRNA and P-gp of COLO 320DM colon cancer cells. The minimum concentration of
#4123 and #4029 MDR1 siRNA for COLO 320DM cell line were 5 nmol/L and 25 nmol/L, respectively. In the
meantime, inhibition of expression of MDR1 mRNA and P-gp was correlated with the increased cytotoxicity of the
antitumor drugs (5- fluorouracil, adriamycin, and vincristine) and the increased intracellular adriamycin accumulation.
Such effect could not be found in HT-29 control cell line. Conclusion ~ MDR1 siRNAs specifically reversed the
MDR of colon cancer cells, which demonstrates MDR1 siRNA may present a new approach for the treatment of
MDR1/P- gp- dependent MDR in colon cancer.
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(multidrug resistance,

MDR)
MDR 170 ku
P- (P- glycoprotein, P-gp)
" P-gp
MDR1/P- gp

RNA (small interfering RNA,

SIRNA)™@  siRNA 21 23 nt RNA

MRNAI,
MDR1 siRNAs ,
MDR1 SiRNAS MDR1 mRNA
P-gp , MDR1 SiRNAS

1.1
COLO320DM  HT-29
ATCC 10% 5- (5-
FU) (Adriamycin) (Vincristine)
( Methylthiazoletetrazolium, MTT)
(Dimethyl Sulfoxide, DMSO) Sigma
RPMI- 1640 Hyclone Opti-
MEM® | Lipofectamine™
2000 RNA TRIzol cDNA
Invitrogen SYBR green |
FCD Roche PCR
IDT P-gp
Signet - actin
Sigma HRP- IgG BCA™
Pierce ECL
Amersham Biosciences

(C219)

1.2 siRNA
Cenix Biosciences GmbH
SiRNA , MDR1 (

SIRNA SiIRNA
(#4123 MDR1 siRNA #4029 MDR1 siRNA)
(B- actin) sSiRNA SiRNA
Ambion #4123 MDR1 siRNA
5'- GGAUAUUAGGACCAUAAAULt- 3',
5'- AUUUAUGGUCCUAAUAUCCtg- 3'; #4029

NM_000927)

MDR1 siRNA 5" - GGAAAUUUAGAAG

AUCUGALt - 3", 5 - UCAGAUCUU

CUAAAUUUCCHg- 3'

Lipofectamine™ 2000 SiRNA

MDR1 siRNAs  COLO 320DM MDR1

mRNA  P-gp , COLO 320DM

24 , MDR1 siRNAs

COLO 320DM ,

Lipofectamine™ 2000 ,
50 nmol/L B- actin siRNA

SIRNA 72 h,
RT- PCR MDR1 mRNA
; Western blot P-gp
1.3 RT-PCR
6 TRIzol
RNA Invitrogen cDNA
cDNA cDNA
Bio- Rad iCycle PCR , 25 L
1 wL cDNA ,2.5 L 10 x
PCR , 2.5 U Taq polymerase, 10 pmol
MDR1 (5'- AAAAAGATCAACTCGTAG
GAGTG-3"),10 pmol MDR1 (' -GC
ACAAAATACACCAACAA-3"), 0.63 pL SYBR
green | 0.25 pL FCD - actin ,
B - actin 5 - AACACCCCA
GCCATGTAC- 3", 5 - ATGTCACG
CACGATTTCC-3' PCR ;95
5 min, 95 30s 55 (MDR1)
56  (B-actin) 30s 72 30 s, 40
(MDR1 26 , B- actin 23
) PCR MDR1 [3-actin
161 bp 254 bp
14 (Western blot) P-gp
6 , PBS 1
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, (30 mmol/L Tris- HCI pH 7.4, 1% + :
SDS)500 pl/ 30 min P <0.01
EP ,12000xg 4 15 min, SPSS 11.5
BCA™
5xg 7.5% SDS- PAGE
100 V25h PVDF ,10% 2
3 h, (C219,1 100 ,
:B-actin, 1 4000 : 3h), 2.1 MDR1 mRNA  P-gp
BS-T 6 5 min RT-PCR  Western blot COLO 320
( HRP-1gG, 1 6000 ) 1h, DM HT-29 MDR1 mRNA P-gp
TBS-T 6 5 min ECL 1A , RT-PCR COLO 320 DM
MDR1 mRNA , HT- 29
15 MTT MDR1 mRNA Western blot
MDR1 siRNAs COLO 320 RT-PCR , 1B , COLO
DM , #4123 MDR1 320DM P- gp, HT- 29
SiRNA #4029 MDR1 siRNA COLO P-gp
320 DM HT-29 , 5-FU
Adriamycin  Vincristine 3 MTT '
96 ;
1x10°%, 24 h MDR1 siRNAs, 4 h
MDR1 siRNAs (5 nmol/L |
#4123 MDR1 siRNA 25 nmol/L #4029 MDR1 g
SiRNA)  COLO 320DM , 5- —— Eedinda
FU Adriamycin  Vincristine 4 . {70k
pmol/L  0.32 wmol/L  0.0128 pmol/L; HT-29 1 MDRL mRNA  P-gp

, 5- FU Adriamycin  Vincristine
8 pmol/L 0.16 wmol/L

0.0016 pmol/L 37 5%CO,
72 h 30 pL 5 mg/mL MTT, 37 4 h,
150 pL DMSO, 5 min,
Synergy HT 570 nm oD
1,
1.6 Adriamycin
), MDR1
SiRNAs 37 5%CO, 48
h, 10 pmol/L Adriamycin 2h
, PBS ,
FACSCalibur™
, Adriamycin
488 nm,

575 nm
1.7

Fig.1 Detection of MDR1 mRNA and P-gp in colon
cancer cells

A: RT-PCR; 1: no cDNA template added; 2: COLO 320DM cell
line; 3: no cDNA template added; 4: HT-29 cell line; B: Western
blot; 1:COLO 320 DM cell line; 2: HT- 29 cell line.

2.2 MDR1 siRNAs COLO 320DM
MDR1 mRNA P-gp
2, 50 nmol/L 25 nmol/L 15 nmol/L
#4123 MDR1 siRNA CoLO
MDR1 mRNA , 50 nmol/L
#4029 MDR1 siRNA
MDR1 mRNA
RT- PCR
RT-PCR  Western blot
, COLO 320DM ,
#4123 MDR1 siRNA #4029 MDR1 siRNA
5 nmol/L 25 nmol/L

5 nmol/L
320DM
25 nmol/L
COLO 320DM
Western blot

( 2B)
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mRNA P-gp
Fig.2 Influence of different concentrations of MDR1
SiRNAs on expression of MDR1 mRNA and P-gp in colon
cancer cells

A: real time PCR; B: Western blot; 1: 1 nmol/L #4029 MDR1
SIRNA; 2: 5 nmol/L #4029 MDR1 siRNA; 3: 15 nmol/L #4029 MDR1
SIRNA; 4: 25 nmol/L #4029 MDR1 siRNA; 5: 50 nmol/L #4029
MDR1 siRNA; 6: 1 nmol/L #4123 MDR1 siRNA; 7: 5 nmol/L #4123
MDR1 siRNA; 8: 15 nmol/L #4123 MDR1 siRNA; 9: 25 nmol/L
#4123 MDR1 siRNA; 10: 50 nmol/L #4123 MDR1 siRNA; 11: B-
actin siRNA positive control; 12: negative control; 13: liposome
control; 14: control

2.3 MDR1 siRNAs COLO 320DM
( 1),#4123
MDR1 siRNA(A) #4029 MDRL1 siRNA(B)
COLO 320DM  HT-29
: A 5-FU COLO 320DM
, 5-FU :
(F=167.8, P< 0.01); ,B  5-FU
COLO 320DM ,
5-FU , (F=106.4,
P< 0.01) A Adriamycin , COLO
320DM Adriamycin
, (F=262.3, P< 0.01); , B
Adriamycin , COLO 320DM
Adriamycin ,
(F=134.5, P< 0.01) A B  Vincristine
COLO 320DM ,
, A Vincristine :
Vincristine , (F=65.7, P< 0.01);
B Vincristine :
Vincristine , (F=40.3, P<
0.01) HT-29 , MDR1
SiRNAs  5-Fu Adriamycin  Vincristine
2.4 MDR1 siRNAs COLO 320DM

Adriamycin

1 MDRL1 siRNAs

Table 1 Cell viability of colon cancer cells after MDR1
siRNAs transfection combined with antitumor drugs
respectively

COLO 320DM HT- 29(%)

Control 100.0 £ 1.2 100.0 + 4.3

Liposome only 984 +2.2 99.8 + 4.0

A 97.8 £ 3.1 976 +4.1

B 98.8 £ 2.8 96.8 £ 9.5

5-FU 843 +£279 80.1 £ 459
Liposome +5- FU 83.3 £ 3.99 79.5 + 4.89
A+5-FU 62.4 4192 79.1 +4.99
B+5- FU 65.7 £ 5.6 2 78.8 £ 459
Adriamycin 83.2 279 80.1+ 5.0
Liposome+Adriamycin  81.9 + 3.7? 80.4 +4.7Y
A+Adriamycin 63.4 £ 1793 78.8 £3.2%
B+Adriamycin 61.6 £ 5.6 78.9 £ 4.8Y
Vincristine 843 +65Y 82.7+7.1Y
Liposome+Vincristine  82.1 + 4,59 83.9+7.4Y
A+Vincristine 59.8 £ 7.199 82.1 £5.479
B+Vincristine 62.6 £ 9.999 82.7 £ 6.37

1)compared with control, P< 0.01; 2) compared with 5- FU, P<
0.01; 3)compared with Adriamycin, P< 0.01; 4) compared with
vincristine, P< 0.01

MDR1 siRNAs
, Adriamycin
( 2 COLO 320DM ,

Adriamycin 194, #4123
MDR1 siRNA(A) , Adriamycin

405, (F=195.7, P< 0.01); #4029
MDR1 siRNA(B) , Adriamycin

375, (F=367.8, P< 0.01)

HT- 29 , Adriamycin MDR1
SIRNAs , Adriamycin
Adriamycin

2 MDR1 siRNAs Adriamycin

Table 2 Fluorescence intensity of Adriamycin of colon cancer

cells after MDR1 siRNA transfection

COLO 320DM cell line HT- 29 cell line

Control 40 8x1
Adriamycin control 194+24 248+18
Adriamycin liposome control 202+13 2625
Adriamycin+A 405417 27214
Adriamycin+B 3751229 25319

1) compared with Adriamycin control, P< 0.01
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3.1 MDR1 siRNAs
MDR1 mRNA  P-gp

COLO 320DM ,
Adriamycin Vincristine  5-FU
COLO 320DM
P-gp, COLO 320DM
MDR1/P- gp 13l HT-
29 MDR1/P- gp
, HT- 29 P- gp,
MRP (multidrug resistance
protein, MRP) el COLO
320DM HT-29 MDR1
siRNAs  MDR1/P-gp
MDR
MDR  RNA (.8,
MDR1 mRNA  P-gp RNA
, MDR
P-gp ,
MDR1 mRNA MDR1 siRNAs
MDR P-gp MDR
, MDR1 siRNAs
COLO 320DM MDR1 mRNA P-gp
: MDR1 siRNAs 5-
FU Adriamycin  Vincristine COLO 320DM
HT-29
, MDR1 siRNAs HT-
29 , MDR1
mRNA MDR1 siRNAs
3.2 MDR1 siRNAs COLO 320DM

#4123 MDR1 siRNA #4029

MDR1 siRNA COLO 320DM
MDR1 mRNA  P-gp , - actin
[ -actin siRNA [3 - actin
mRNA (- actin , MDR1 mRNA P-gp
, MDR1 siRNAs

MDR1 mRNA  P-gp
#4123 MDR1 SiRNA COLO

320DM MDR1 mRNA  P-gp

5 nmol/L, #4029 MDR1 siRNA
25 nmol/L(  2)

MDR1 siRNAs (200 nmol/L) o201,
MDR1 siRNAs
, ( >100 nmol/L)
SIRNA (] ,
MDR1 siRNAs

3.3 MDR1 siRNAs

5 nmol/L #4123 MDR1 siRNA 25 nmol/L
#4029 MDRL1 siRNA COLO 320DM
HT - 29 4 h 5-FU
Adriamycin  Vincristine MTT
#4123 MDR1 siRNA #4029 MDR1
COLO 320DM  HT-29
, 5-FU Adriamycin

SiIRNA

Vincristine
) COLO 320DM
, #4123 MDR1 siRNA #4029 MDR1
SiRNA  5- Fu Adriamycin  Vincristine

| HT- 29
, MDR1 siRNAs
MDR1/P- gp
, MDR1/P- gp
, MDR1 siRNAs
3.4 MDR1 siRNAs COLO 320DM
Adriamycin
Adriamycin #4123
MDR1 siRNA #4029 MDR1 siRNA
COLO 320DM Adriamycin ,
HT- 29 Adriamycin
MTT ,
MDR1 siRNAs MDR1/P- gp
P-gp ,
MDR1/P- gp
35
MDR1 siRNAs
, , , RNA
(12 , MDR1 siRNAs
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