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Silencing the expression and function of breast cancer resistance protein
in MCF-7/MX100 cells by shRNA expressing lentivirus
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Abstract: Overexpression of breast cancer resistance protein (ABCG2/BCRP) in cancer cells may cause tumor resistance to
chemotherapeutic drugs. RNA interference (RNAI) can selectively silence the expression of a target gene of interest. In the
present study, we aimed to modulate the BCRP expression and examine the functional consequence using RNAi approach.
Three siRNAs (si-BCRP1, si-BCRP2 and si-BCRP3) targeting BCRP were evaluated in drug-resistant MCF-7/M X100 cells
overexpressing BCRP. The BCRP expression at the mRNA and protein levels was inhibited by si-BCRP2 and si-BCRP3
over 90% and 70%, respectively. As a result, the intracellular mitoxantrone accumulation was sharply increased in MCF-7/
MX100 cells after the transfection. Furthermore, shRNA sequences bearing si-BCRP2 and siBCRP3 were cloned into lentiviral
expression plasmid (pTRIPZ) to package lentivirus, and MCF-7/MX100 cells stably expressing siRNA targeted to human
ABCG2/BCRP were established by lentivector-mediated gene transfer system. The stable cells exhibited an increased miotxantrone
accumulation, among which the BCRP expression at the mRNA level was reduced by Lenti-BCRP2 and Lenti-BCRP3 around
72% and 56%, respectively. Moreover, the BCRP expression at the protein level was reduced by 70% and 53%, respectively.
Furthermore, the cell lines were used to screen active ingredients in traditional herbal medicines in order to evaluate BCRP substrates
or inhibitors. Our data suggested that the BCRP knockdown cell lines could serve as good cell models for preclinical studies.
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1. Introduction the role of BCRP in tumor drug resistance has attracted

[4-6]

further attention in recent years” . Studies showed

Multi-drug resistance (MDR) often exists in malignant .
that a variety of refractory tumors, such as breast

[8] ]

tumor chemotherapy!'l, leading to a low therapeutic 9
, acute myelogenous leukemia'™,

effect. Some MDR mechanisms have been clarified, cancer!", lung cancer
are related to a high BCRP expression, resulting in
atypical MDR.

How to reverse the MDR by BCRP becomes one of
the hot topics. BCRP inhibitors can be divided into
three categories'”.. One is specific inhibitors, such as

FTC, Ko134, Ko143 and SN443. The second is broad-

including increased activity of drug efflux pump (such as
ABC efflux transporter and other relevant transporters),
regulation of cell apoptosis signaling pathways, change
and repair of drug target sites, as well as some unconven-
tional mechanisms!?. Above all, the abnormal expression
of ABC transporter unavoidably plays an important role in

MDRP!, such as P-glycoprotein (P-gp), breast cancer
resistance protein (BCRP), MDR associated protein
(MRP) and lung resistance protein (LRP). Particularly,
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spectrum inhibitors, such as GF120918 and estrone,
and the third group includes flavonoid compounds and
their derivatives. However, the inhibitors can also
produce serious toxicity; therefore, they are limited in
clinical use. Besides, antisense nucleic acids and
hammerhead ribozymes!'"'? which cause mRNA
degradation, can reverse MDR. However, it is hard to
obtain an efficient and stable transfection technically
and functionally.



744 Yu, C.H. et al. /J. Chin. Pharm. Sci. 2014, 23 (11), 743-750

Currently, RNA interference has become more popular,
which causes mRNA degradation or inhibits protein
translation through the RNA silencing complex (RISC)
combined with corresponding complementary mRNA'**!,
Since secondary structure of mRNA is affected to a
smaller extent, RNA interference is more stable and
easily to be performed compared with antisense nucleic
acids and hammerhead ribozymes. However, it still has
disadvantages, such as transient suppression and low
stability!'>'®). Therefore, in the present study, we aimed
to establish stable BCRP knockdown cell lines by
lentivector-mediated gene transfer system. This system
might be used to reverse tumor drug resistance and
screen BCRP substrates and inhibitors.

2. Materials and methods
2.1. Chemicals

Restriction endonucleases BamH I and Hind III were
purchased from Fermentas (Hanover, MD, USA). T4
DNA ligase, DNA markers, IANprep Mini plasmid kit
and TIANgel Midi purification kit were obtained from
TIANGEN (Beijing, China). QIAprep Spin Miniprep
Kit was provided by QIAGEN (Hilden, Germany).
RNase inhibitor, peptone and yeast extract were
supplied from BBI (Boston, USA). Bromophenol blue,
Triton X100, Tween-20, NP-40, 2-mercaptoethanol and
ethidium bromide (EB) were purchased from Bio-Rad
(Hercules, USA). PCR primers, glycerol, sodium dodecyl
sulfate (SDS), acrylamide-bis-acrylamide (37.5:1, v/v),
PVDF membrane, HEPES, TEMED and EDTA (AR)
were all obtained from Sangon Co. (Shanghai, China).
Agarose was provided by Oxoid (Basingstoke, United
Kingdom). RPMI-1640 culture medium and fetal calf
serum (FCS) were supplied from Gibco (California, USA).
Lipofectamine 2000 was purchased from Invitrogen
(Carlsbad, CA). BCA kit was obtained from Beyotime
(Beijing, China). SDS, Tris, glycine and 20% Tween-20
were bought from Amresco (Solon, USA). BXP-53

Table 1. Sequences of siRNAs

monoclonal antibody was obtained from MERCK
(Darmstadt, German). Goat anti-mouse IgG (H+L)
and goat anti-rat IgG were purchased from Affinity
BioReagents (Golden, USA). Mitoxantrone, icariin,
isorhamnetin and dihydromyricetin were obtained from
National Institute for the Control of Pharmaceutical
and Biological Products (Beijing, China). Methanol
and formic acid (LC) were supplied from Shanghai
Ludu Chemical Reagent Factory (Shanghai, China).

2.2. Cell Lines and culture

The parental cell line, MCF-7, was obtained from
Professor Yang B (Zhejiang University). Cancer resistance
cell line, MCF-7/MX100, was established in our
laboratory as previously reported!'”. MCF-7 cells were
maintained in RPMI-1640 medium containing 10% FCS,
100 units/mL penicillin and streptomycin. MCF-7/MX100
cells were maintained in RPMI-1640 medium containing
10% FCS and 100 nM mitoxantrone. Cells were incubated
in a humidified atmosphere with 5% CO, supply.

2.3. Transfection of synthesized siRNA

Three BCRP siRNAs were synthesized by Shanghai
GenePharma Co., Ltd. Table 1 lists their sequences.
MCF-7/MX100 cells were plated at a density of
5x10° cells/well and transfected with 20 pmol siRNA
using Lipofectamine™ 2000. The BCRP expression and
function were determined by quantitative polymerase
chain reaction (qPCR), flow cytometry and western
blotting analyses.

2.4. Preparation of anti-ABCG2 shRNA expressing
lentivirus

RNA interference sequences (si-BCRP2 and si-BCRP3)
were inserted into lentiviral expression plasmid pTRIPZ
to package lentivirus. Briefly, the shRNA templates
were designed, and Table 2 lists their sequences. Then
the shRNA sequences were amplified by PCR using

siRNA groups Sense (5'-3") Antisense (5-3")

NC UUCUCCGAACGUGUCACGUTT ACGUGACACGUUCGGAGAATT
si-BCRP1 GGAGGCAAAUCUUCGUUAUTT AUAACGAAGAUUUGCCUCCTT
si-BCRP2 GGCCUUGGGAUACUUUGAATT UUCAAAGUAUCCCAAGGCCTT
si-BCRP3 GCCUACCUGAAAUUGUUAUTT AUAACAAUUUCAGGUAGGCTT

siRNA to GAPDH

GUAUGACAACAGCCUCAAGTT

CUUGAGGCUGUUGUCAUACTT
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Table 2. Sequences of shRNA templates

shRNA groups Sequence
NC Purchased from Thermo Fisher
BCRP2 TGCTGTTGACAGTGAGCGCAGGCCTTGGGATACTTTGAAATAGTGAAGCCACAGATGTAT-

TTCAAAGTATCCCAAGGCCTATGCCTACTGCCTCGGA

BCRP3 TGCTGTTGACAGTGAGCGCAGCCTACCTGAAATTGTTATATAGTGAAGCCACAGATGTAT-
ATAACAATTTCAGGTAGGCTATGCCTACTGCCTCGGA

the primers as follows: 5-CAGAAGGCTCGAGAA-
GGTATATTGCTGTTGACAGTGAGCG-3' (forward)
and 5-CTAAAGTAGCCCCTTGAATTCCGAGGCA-
GTAGGCA-3' (reverse). The shRNA was inserted into
lentiviral expression plasmid pTRIPZ, which was digested
by EcoRI and Xhol. Lenti293t cells were plated at
a density of 2-3 x10° cells/10-mm dish, which were
used to package lentivirus once a 90% confluence
was obtained. Fresh medium was changed after 10 h to
avoid toxicity.

2.5. Transduction of shRNA/BCRP lentivirus into
MCF-7/MX100 cells

After 48 h of packaging, the supernatant (Leti-BCRP2
and Leti-BCRP3) was filtered by a 0.45-um filter and
added into MCF-7/MX100 cells with 8 pg/mL poly-
brene. Then the interference effects were identified
by qPCR, flow cytometry and western blotting after
puromycin screening (1 pg/mL) and doxycycline
induction (1 pg/mL).

2.6. qPCR

Total RNA was extracted from MCF-7/MX100 cells
and reversely transcribed to cDNA. BCRP expression
at the mRNA level was determined by real-time qPCR
(Mastercycler® ep Realplex, Eppendorf Company) using
specific primers as follows, 5“TCTGGCATTTGTTT-
CCTC-3' (forward) and 5-CTCCTGGCCCTCTACT-
CT-3' (reverse). GAPDH served as a housekeeping
gene using primers as follows: 5-ATCACCATCTT-
CCAGGAGCGA-3' (forward) and 5-GCTTCACCA-
CCTTCTT GATGT-3' (reverse). The relative level of
BCRP expression was determined using the AACT
method, and then the differences among groups or

treatments were compared accordingly.
2.7. Western blotting

Whole-cell proteins (30 png) were separated on 8%

SDS-poly-acrylamide gels and electrotransfered onto
nitrocellulose membranes. Membranes were then
incubated in fat-free dry milk at room temperature
for 2 h. Blots were incubated overnight with the
BXP-53 monoclonal antibody at 4 °C, followed by
a 2-h incubation using horseradish peroxidase (HRP)
conjugated goat anti-rat IgG. Finally, blots were
visualized with an enhanced chemiluminescence

detection system.
2.8. Flow cytometry

Briefly, 48 h after the transfection, MCF-7/MX100
cells were incubated in 1 uM mitoxantrone at 37 °C for
60 min. Cells incubated in the absence of drug were
used as negative controls. Cells were then washed
twice with ice-cold PBS buffer, resuspended and
subjected to flow cytometry analysis (Aex = 635 nm,
Aem = 670 nm).

2.9. Identification of substrates or inhibitors using
the BCRP stably knockdown cells

The MCF-7/MX100 cell line stably expressing
ABCG2/BCRP shRNAs was used to screen active
ingredients in traditional herbal medicines, such as
dihydromyricetin (30 pM), icariin (10 pM) and
isorhamnetin (25 uM). For accumulation study, the
incubation time was set up at 45 min. For interaction
study, mitoxantrone was incubated for 30 min after
a pre-incubation with other compounds for 15 min.
The samples were analyzed by UPLC-MS/MS!
Then the concentration of ingredients was calculated,
and the accumulation rate (per minute) was compared

based on the same protein contents.
2.10. Statistical analysis

Student’s t-test was used to evaluate statistical
significance. A P value<0.05 was considered as
statistically significant.
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3. Results and discussion

3.1. Suppression of BCRP expression and function
by siRNAs

In the present study, we evaluated three siRNAs
(si-BCRPI, si-BCRP2 and si-BCRP3) using MCF7/
MX100 cells. The results from qPCR and western
blotting showed that the BCRP expression was signifi-
cantly decreased in MCF-7/MX100 cells after transfection
with si-BCRP2 and si-BCRP3. In particular, si-BCRP2
and si-BCRP3 inhibited the BCRP expression at the
mRNA level by 97% and 95%, respectively (Fig. 1A).
At the protein level, the BCRP expression was reduced by
76% and 71%, respectively (Fig. 1B). The intracellular
accumulation of mitoxantrone in MCF-7/MX100 cells
was enhanced after transfection with si-BCRP2 and
si-BCRP3 (P<0.05) (Fig. 1C). These results indicated that
si-BCRP2 and si-BCRP3 were effective in suppressing
the BCRP expression and function.

3.2. Development of BCRP shRNA expressing
lentivirus to suppress BCRP expression and function

Our results also showed that the inhibitory effect of
si-BCRP2 and si-BCRP3 diminished over time (data
not shown). Therefore, to achieve a stable knockdown
of BCRP for long-term investigation, two BCRP shRNAs
were designed according to the sequences of si-BCRP2
and si-BCRP3, and cloned into the lentiviral vector
pTRIPZ. The pTRIPZ plasmid harbors puromycin
resistance genes, which could be used for stable trans-
fection. Moreover, it is an inducible expression plasmid,
and the inserted gene and its own red fluorescence
protein (RFP) gene can be expressed only after the
doxycycline induction.

Subsequently, MCF-7/MX100 cells were infected
by the sh-BCRP2 or sh-BCRP3 expressing lentivirus to
establish stable BCRP knock-down cells. The interference
effect was identified after puromycin screening (1 pg/mL)
and doxycycline induction (1 pg/mL). The RFP fluo-
rescence from the lentivirus plasmid was observed at
570 nm—595 nm after the doxycycline induction, and
the infection rate was satisfactory (Fig. 2A). RT-qPCR
indicated that the BCRP expression at the mRNA level
was suppressed around 72% and 56% by Lenti-BCRP2
and Lenti-BCRP3, respectively (Fig. 2B). Western

blotting showed that the BCRP expression at the protein
level was reduced around 70% and 53%, respectively
(Fig. 2C). Meanwhile, the intracellular mitoxantrone
accumulation was significantly increased by transfection
of Lenti-BCRP2 or Lenti-BCRP3 (P<0.05, Fig. 2D).
The successful suppression of BCRP expression and
activity in stable BCRP knock-down cells suggested
that these cells were an appropriate new model system
for evaluation of BCRP-mediated drug disposition
mechanisms.

3.3. Application of stable BCRP knockdown cells for
the screening of BCRP substrates and inhibitors

Based on the above-mentioned findings, we assessed
BCRP substrates and inhibitors using the BCRP knock-
down cells (Lenti-BCRP2) and the negative control
cells (Lenti-NC). The Lenti-BCRP2 and Lenti-NC cells
were treated with doxycycline (Lenti-BCRP2" and
Lenti-NC") to induce BCRP2 and control shRNA
expression. In contrast, the cells treated with drug
vehicle (Lenti-NC™ and Lenti-BCRP2") were used as
controls. The four groups of cells were then subjected
to accumulation study to determine whether the phyto-
chemicals, dihydromyricetin, isorhamnetin and icariin
were substrates of BCRP. Mitoxantrone, a known
substrate of BCRP, was used as a positive control. Drug
concentrations were determined by UPLC-MS/MS assays.
The data showed that the accumulation of mitoxantrone
and isorhamnetin was significantly increased about 100%
and 50%, respectively, after BCRP was knocked down in
the cells (Fig. 3). The results indicated that isorhamnetin
might be a BCRP substrate as well. Estradiol was
utilized to test if the BCRP inhibition enhanced the
isorhamenetin transport. When co-incubated with
100 uM of estradiol, the intracellular accumulation
of isorhamnetin was significantly increased except
that the accumulation was associated with a minimal
expression of BCRP (Fig. 3C) in BCRP knockdown
cells (Lenti-BCRP2", Fig. 4). The results indicated that
BCRP might play an important role in the isorhamnetin
transport, and isorhamnetin could be a potential substrate
of BCRP.

Furthermore, we tested whether the stable BCRP knock-
down cells were suitable for studying BCRP inhibitors.
BCRP substrate mitoxantrone was used as a model drug.
Therefore, Lenti-NC~, Lenti-NC*, Lenti-BCRP2™ and
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Figure 1. Inhibition of BCRP expression and function by siRNAs. (A) RT-qPCR assay indicated that si-BCRP2 and si-BCRP3 sharply reduced
the BCRP expression at the mRNA level in MCF-7/MX100 cells (P<0.05, n = 3 in each group). (B) Immunoblot analysis showed that the
BCRP expression at the protein level was suppressed by si-BCRP2 and si-BCRP3. Lane 1: MOCK cells (MCF-7/MX100 cells), Lane 2: NC
(MCF-7/MX100 cells transfected with negative control siRNA), Lane 3: si-BCRP1, Lane 4: si-BCRP2, Lane 5: si-BCRP3. (C) Flow cytometry
analyses revealed that the intracellular mitoxantrone accumulation was significantly increased in MCF-7/MX100 cells after transfection
with si-BCRP2 and si-BCRP3 (black: blank, blue: negative control, red: siRNA).
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Figure 2. Inhibition of BCRP expression and function by shRNAs. (A) The RFP fluorescence from the lentivirus plasmid observed after 72 h
showed that the transfection rate was about 80%. (B) RT-qPCR assay showed that Lenti-BCRP2 and Lenti-BCRP3 significantly reduced
the BCRP expression at the mRNA level in MCF-7/MX100 cells (P<0.05, n = 3 in each group). (C) Immunoblot analysis demonstrated
that the BCRP expression at the protein level was suppressed by Lenti-BCRP2 and Lenti-BCRP3. Lane 1: Lenti-NC™ (Lenti-NC cells
uninduced with doxycycline), Lane 2: Lenti-BCRP2™ (Lenti-BCRP2 cells uninduced with doxycycline), Lane 3: Lenti-BCRP3™ (Lenti-BCRP3
cells uninduced with doxycycline), Lane 4: Lenti-NC " (Lenti-NC cells induced with doxycycline), Lane 5: Lenti-BCRP2" (Lenti-BCRP2 cells
induced with doxycycline), Lane 6: Lenti-BCRP3" (Lenti-BCRP3 cells induced with doxycycline). (D) Flow cytometry analyses indicated that
the intracellular mitoxantrone accumulation was significantly increased in cells infected with Lenti-BCRP2 or Lenti-BCRP3 (black: blank,
blue: negative control, red: lentivirus).

Lenti-BCRP2" cells were pre-incubated with dihydro- the intracellular mitoxantrone levels were significantly
myricetin (30 uM), isorhamnetin (25 puM) or icariin increased in Lenti-NC", Lenti-NC" and Lenti-BCRP2 cells
(10 uM) for 15 min, and then the cells were subjected (Fig. 5), which all had high levels of BCRP expression
to the assay of mitoxantrone (5 M) accumulation. The (Fig. 3). In contrast, isorhamnetin had no effect on
data showed that, after the isorhamnetin pre-incubation, mitoxantrone accumulation in Lenti-BCRP" cells. In
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Figure 3. Accumulation of mitoxantrone, dihydromyricetin,
isorhamnetin and icariin in MCF-7/MX100 cells following the
manipulation of BCRP expression with shRNAs. The data suggested
that isorhamnetin might be a substrate of BCRP.
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Figure 4. Inhibition of BCRP by estradiol (E2) increased the
intracellular accumulation of isorhamnetin in MCF-7/MX00 cells
(Lenti-NC-, Lenti-NC" and Lenti-BCRP") with high levels of BCRP
expression. In contrast, E2 showed no effect on the isorhamnetin
accumulation in BCRP knockdown cells (Lenti-BCRP").

addition, dihydromyricetin and icariin exhibited no effects
on the mitoxantrone transport in all groups. The results
indicated that isorhamnetin inhibited the BCRP-mediated
cellular drug disposition.

3.4. Discussion

RNA interference technology has been widely reported
in BCRP studies. miR-328"® and miR-519" can
reduce the BCRP expression in MCF-7/MX100 cells,
leading to increased drug resistance, while the miRNA
antagonist can partly reverse the drug resistance.

In the present study, we investigated the suppression
function of three new siRNAs (si-BCRP1, si-BCRP2
and si-BCRP3) in MCF-7/MX100 cells. Among these
siRNAs, si-BCRP2 and si-BCRP3 exhibited strong

EEH Mitoxantrone

@A) 0.06 EE Dihydromyricetin + Mitoxantrone

Accumulation fold

EE Mitoxantrone

[EC®] [sorhamnetin + Mitoxantrone
(B)  0.06

0.04

0.02

Accumulation fold

(C©) 0.08+ EEH Mitoxantrone

E® Icariin + Mitoxantrone

0.06 4

0.04

Accumulation fold

0.02

Figure 5. Effects of dihydromyricetin (A), isorhamnetin (B) and
icariin (C) on intracellular accumulation of mitoxantrone. The data
indicated that the intracellular mitoxantrone accumulation was
significantly increased by isorhamnetin in MCF-7/MX100 cells
with high levels of BCRP expression. This effect was minimal in
BCRP knockdown cells (Lenti-BCRP").

inhibitory effect on MCF-7/MX100 cells. The transfection
efficiency was much improved in our study compared
with previous investigations***'!, and the delivery
system might be applied to other siRNA investigations.
However, these data also indicated that not all siRNAs
were effective. Therefore, how to design effective
siRNA has been a key question and many scientists
have elaborated on it** 2%, There are currently no reliable
methods to identify the ideal sequence for a siRNA
although a number of parameters. Nowadays, rational
siRNA design schemes have been developed based on
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an understanding of the RNAi mechanism and naturally
occurring miRNA function. Besides, despite our trans-
fection efficiency was dramatically improved and the
inhibitory rate of si-BCRP2 and si-BCRP3 was much
higher compared with Yang et al’s study”'! it has been
reported that the siRNA inhibitory effect is unstable
and can just last for 48 h. The mainly reason could be
that siRNAs are easy to suffer from degradation by

intracellular nuclease!'¥)

. Therefore, the development
of higher efficiency and more stable gene-silencing
RNAi-mediated system is desirable in order to broaden
its application.

Lv et al.?%

used the shRNA expressing adenovirus
vector to decrease the BCRP expression and increase
the drug sensitivity by four times. However, the efficiency
of transient transfection of pAVU6+27/siBCRP is only
about 30%, which can not completely inhibit the
BCRP expression. The results are satisfactory by stable
transfection in their study. Yang et al.”'! found that
although the inhibition ratio of siRNA is not significant
enough by direct transfection, it can also partly reverse
breast cancer drug resistance. However, it was obvious
that the transient transfection of chemically synthesized
siRNAs was restricted by low transfection efficiency and
short-term cellular persistence of the siRNA molecules.

Therefore, to overcome the non-persistent inhibitory
effect of siRNAs, the RNA interference sequences
(si-BCRP2 and si-BCRP3) were inserted into lentiviral
expression plasmid pTRIPZ to package lentivirus in
our study. The pTRIPZ plasmid harbours puromycin
resistance genes, which could be used for stable
transfection. In addition, it is an inducible expression
plasmid, therefore, the expression of the inserted gene
and its own RFP gene should be induced by doxycycline.
This expression system had many advantages that
experiment could be performed in the same type of cells.
What’s more, uninduced cells were convenient for
a follow-up study. In our investigation, we found that
the BCRP expression was significantly reduced after
infecting lentivirus into MCF-7/MX100 cell line. Mean-
while, the mitoxantrone accumulation was significantly
improved in Lenti-BCRP3 (P<0.05).

4. Conclusions

Taken together, in the present study, we established
a stable system of BCRP knockdown cell model by

lentivector-mediated transduction, which might be used
to reverse MDR and screen BCRP substrates and
inhibitors. In addition, the knockdown cells might serve
as a new model to evaluate the role of BCRP in drug
discovery and development.
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M. I shRN A2 95 35 57 A #1 i MCF7/MX 10041 ffg
FLRRIE I 25 2% 5 W) RIEFI T EE
AR BB 2R, 3 F W, g,
z=ma, AL, A, Fae, gn”

L WV K2R 2524 e WA BUM R 29 MG PR AU 7T B A5 SE0 == 2900 iS5 29 AR S0 ==, Wi Bl 310058
2. AL REAATNE LS A 24P, A140 95817

W FLIREI 25 5 A (BCRP) LR 41 i Hh 1) ok 23 v 6 S SUMIRII 251k . RNATHUE — PRk et B 5%
ISR o AWFFTE AL HIRNATHHAIFEBCRPII RIS AL . 1556/ FIEBCRPI 24541 fIMCF-7/MX100,
PR T =FhEL A T BCRPIK)siRNAs (si-BCRP1, si-BCRP2flIsi-BCRP3). Hf 57K llsi-BCRP2HIsi-BCRP3%BCRP/{/mRNA
FER A AR 25 51 90% K1 70%, #E11T F BIMCF-7/MX 10041 g -F K T E R BUR B2 ETF. 325 BIRFFTHs 2Bk
si-BCRP2F1si-BCRP3 [JshRNA /7 41| i, [ 52 187 #5 R 1L B A& p TRIPZH, I RS 2N SR FIMA R &7 TRERIE
siRNAJMCE-7/MX10041 il 7Ei%41/f1 5+, si-BCRP2H1si-BCRP3XBCRP I mRNA I 443 5113 B 72%H156%, X H:
B A Ak 70%F153% o AERE— D RIS, 140 AR B T rh 2555 o IR 9 e, DAVPAR BCRP 14 R4l
Ao 45 R 7R, BCRPCKIA [FIMCE-7/MX 10041 il o] G811k K 4F K40 MOASE R bl T I R i

KWIM: SRR 2 A, RNATL, 180 5 KI5 R, 2005, KITERE, b2y %080





