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Abstract

Background—Membrane transport protein organic anion transporting polypeptide (OATP) 1B3
mediates the cellular uptake of many drugs including anti-cancer drugs (e.g. paclitaxel). In
addition to the well-recognized hepatic expression and function of OATP1B3 [herein named liver-
type (Lt) OATP1B3], OATP1B3 also expresses in cancers and has been postulated to play a role in
cancer therapy presumably by facilitating the influx of anti-cancer drugs. Recently, a cancer type
(Ct)-OATP1B3 mRNA variant was identified in colon and lung cancer tissues, which encodes
truncated Ct-OATP1B3 with negligible transport activity. Other than colon and lung cancers,
reports on mRNA expression of OATP1B3 in other cancers cannot distinguish between the Lt- and
Ct-OATP1B3.

Objective—The current studies were designed to characterize the expression of Lt- and Ct-
OATP1B3 mRNA in ovarian, prostate, bladder, breast, and lung tissues.

Methods—Lt- and Ct-OATP1B3 isoform-specific PCR primers were utilized to determine the
MRNA levels of Lt- and Ct-OATP1B3, respectively. An expression vector expressing green
fluorescent protein (GFP)-tagged Lt-OATP1B3 was transiently transfected into the ovarian cancer
cell line SKOV3. Confocal live-cell microscopy was utilized to determine the localization of GFP-
Lt-OATP1B3 in SKOV3 cells.

Results—For the first time, Lt-OATP1B3 mRNA was detected in ovarian, prostate, bladder and
breast cancers. The GFP-Lt-OATP1B3 expressed in the ovarian cancer cell line SKOV3 has a
plasma membrane localization pattern as shown by confocal microscopy.

Conclusion—Our findings are supportive of the potential role of Lt-OATP1B3 in cancer therapy.
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1. Introduction

Transport proteins are transmembrane proteins that mediate the translocation of endogenous
compounds as well as many xenobiotics across cell membranes. Over 400 membrane
transport proteins have been recognized in the human genome [1]. ATP binding cassette
(ABC) and solute carrier (SLC) are the two major transporter super families. Though
transport proteins are distributed ubiquitously, they are primarily expressed in organs that
have barrier function such as the intestine, liver, brain, kidney, and placenta [2]. The organic
anion transporting polypeptides (OATPs) are a family of transporters and a subgroup of the
solute carrier (SLC) transporter superfamily [3]. Although anionic compounds are
preferentially transported by OATPs, there are some exceptions. For example, neutral
compounds such as ouabain [4] and digoxin [5] and zwitter ionic compounds such as
fexofenadine [6] are also transported by OATPs. The OATP-mediated transport process has
been found to be Na*-independent; however, the exact transport mechanism(s) is still
unclear [7].

Under normal physiological conditions, organic anion transporting polypeptide (OATP) 1B3
is specifically expressed in the human liver [designated as liver-type (Lt)-OATP1B3) in
current study] [8]. Lt-OATP1B3 is a transmembrane protein composed of 702 amino acids
[8]. It is localized to the basolateral membrane of the hepatocytes and mediates uptake of
numerous drugs, including anticancer drugs such as paclitaxel [9], docetaxel [10],
methotrexate [11], SN-38 (active metabolite of irinotecan) [12], platinum-based drugs (e.g.,
cisplatin, carboplatin, oxaliplatin) [13], and some tyrosine kinase inhibitor drugs (e.g.,
dasatinib, gefitinib, imatinib, sorafenib) [14], from the blood into the liver. Recently, a
cancer-type (Ct) OATP1B3, an mRNA variant of the Lt-OATP1B3, was identified in colon,
lung, and pancreatic cancer tissues and cell lines [15-17]. Compared with the Lt-OATP1B3,
the transcription start site of Ct-OATP1B3 mRNA is located within the second intron of the
SLCO1B3 gene [16]. As a result, the predicted open reading frames of Ct-OATP1B3 lack
the N-terminal coding region corresponding to Lt-OATP1B3 [15-18].

Lt- and Ct-OATP1B3 have distinct transport function and membrane localization
characteristics. First, Lt-OATP1B3 has significantly higher transport activity than Ct-
OATP1B3. Endogenous Lt-OATP1B3 in human hepatocytes demonstrates efficient hepatic
uptake function, as reported in the literature [1, 19]. When Lt-OATP1B3 was transiently
expressed in the SKOV3 ovarian cancer cell line, it efficiently mediated uptake of paclitaxel,
a substrate of OATP1B3, into the cells [20]. In contrast, Ct-OATP1B3 has been reported to
have minimal or negligible transport activity. The HCT116, HCT8, and LST118 colon
cancer cell lines and the Panc-1 pancreatic cell line express endogenous Ct-OATP1B3, but
not Lt-OATP1B3 [16, 17]. In these cell lines, transport of CCK-8, a specific substrate of
OATP1B3 [21], was negligible [16, 17]. Further, the transport activity of Ct-OATP1B3 that
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is exogenously expressed in cancer cell lines was ~15-20 fold lower than that of Lt-
OATP1B3 [17]. Second, Lt-OATP1B3 is expressed primarily on the plasma membrane,
while Ct-OATP1B3 primarily remained in the cytosol. Lt-OATP1B3 is expressed on the
plasma membrane in human liver tissue [8], in cultured human hepatocytes [22], and in the
HCT8 colon cancer cell line, when expressed exogenously [17]. However, Ct-OATP1B3 has
been shown to be predominantly expressed in the cytosol when transfected into HCTS,
MDCK Il and HEK293T cells [17, 23].

OATP1B3 transport activity has been associated with increased cytotoxic sensitivity of
chemotherapy drugs (e.g., paclitaxel). /n7 vitro, transfection of Lt-OATP1B3 in an ovarian
cancer cell line resulted in significantly increased accumulation of paclitaxel in the cancer
cells, leading to reduced ICsq of paclitaxel to exert cytotoxicity [20]. In endometrial cancer,
high expression levels of OATP1B3 protein localized on the plasma membrane, as
determined through immunohistochemical staining [24], were significantly associated with
longer disease-free survival after chemotherapy involving paclitaxel [24]. These findings
suggest that the transport activity of OATP1B3 may have significant clinical relevance for
cancer therapy, particularly for drugs that are OATP1B3 substrates. Because it is Lt-
OATP1B3, not Ct-OATP1B3, that has high transport activity, it is critical to characterize the
specific expression of Lt-OATP1B3 in cancer tissues to understand the role of OATP1B3
transport activity in cancers.

The mRNA of OATP1B3 has been detected in many cancer tissues, including the pancreas,
lung, colon, uterus, bladder, thyroid, testis, stomach, prostate, ovary, gastroesophageal,
esophagus, endometrium, and cervix [13, 16, 17, 20, 25]. However, other than the recent
report in colon and lung cancers [15, 17], reports on mRNA expression of OATP1B3 in
other cancers cannot distinguish between the Lt- and Ct-OATP1B3 as the PCR primers can
detect the common region of the Lt- and Ct-OATP1B3 [13, 20, 25]. The identification of Ct-
OATP1B3 mRNA expression in cancers confounded the understanding of transport function
of Lt-OATP1B3 in cancer therapy as it becomes unknown if the Lt-OATP1B3 indeed
expresses in cancers other than colon and lung.

The aim of the current study is to specifically characterize the unidentified specific Lt- and
Ct-OATP1B3 expression in normal and cancerous tissues, including ovarian, prostate,
bladder and breast tissues, using primer sets that distinguish between these two variants of
OATP1B3. The expression of Lt- and Ct-OATP1B3 in lung cancer and normal tissues will
also be characterized as a comparison.

2. Materials and Methods

Materials

Transfecting agent GenJet™ was purchased from SignaGen Laboratories (Gaithersburg,
MD). McCoy's 5A Medium was obtained from American Type Culture Collection (ATCC®
30-2007™, Manassas, VA). Fetal bovine serum (FBS) and antibiotic antimycotic solution
were procured from Sigma-Aldrich (St. Louis, MO, USA). Four-compartment 35 x 10 mm
CELLVIEW cell culture dishes with integrated glass bottoms were purchased from Greiner
Bio One (Monroe, NC).
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Human-derived materials

Cell culture

De-identified normal and cancerous human tissues were purchased from the University of
North Carolina at Chapel Hill Tissue Procurement Core Facility. Snap-frozen tissue samples
were collected from patients undergoing routine primary surgery at the University of North
Carolina Hospital. Cancerous and normal tissue characteristics were pathologically
determined from representative formalin-fixed paraffin-embedded (FFPE) slides by a
certified pathologist from the Department of Pathology and Laboratory Medicine at UNC
Health Care at Chapel Hill.

The Human embryonic kidney (HEK) 293 stable cell line expressing Lt-OATP1B3
(HEK293-OATP1B3) was a gift from Dr. Dietrich Keppler [8]. The HEK293 stable cell line
expressing a GFP-tagged OATP1B3 was published established previously [26]. The DLD-1
colon cancer cell line was purchased from the University of North Carolina at Chapel Hill
Tissue Culture Facility. The SKOV3 ovarian cancer cell line was purchased from American
Type Culture Collection. The HEK293-OATP1B3, DLD-1, and SKOV3 cells were cultured
in DMEM, RPMI-1640, and McCoy's 5A medium, respectively; all media contained 10%
FBS and 1% antibiotic and antimycotic solution. HEK293 stable cell lines were
supplemented with Geneticin at 600 pg/ml. All cells were cultured in a humidified
atmosphere (95% O,, 5% CO,) at 37 °C.

Transfection and confocal live cell imaging

Transfection of SKOV3 with the construct of pCMV6-GFP-OATP1B3 [26] was conducted
using GenJet (SignaGen Laboratories, Rockville, MD) /n vitro DNA transfection reagent
following the manufacturer’s instructions. Expression of GFP-Lt-OATP1B3 in transiently
transfected SKOV3 cells was determined using an Olympus FluoView FV10i-LIV confocal
laser scanning microscope (Olympus, Tokyo, Japan), similar to the approach published
previously [26].

RNA Isolation and TagMan real-time reverse transcription (RT) polymerase chain reaction

(RT-PCR)

Total RNA from human tissues, HEK293-OATP1B3, and DLD-1 was extracted using the
ABI RNA isolation system (Applied Biosystems, Foster City, CA), similar to the approach
published previously [27, 28]. TagMan real-time RT-PCR was conducted using an ABI
Prism 7700 system (Applied Biosystems, Foster City, CA) to determine the mRNA levels of
Lt- and Ct-OATP1B3, as described previously [27, 28]. The PCR primers were designed to
distinguish the cDNA of Lt- from Ct-OATP1B3, based on a previous publication [17].
GAPDH was used as internal control for ovarian tissues, whereas 18S ribosomal RNA was
used as internal control for prostate, breast, bladder, and lung tissues. The TagMan probe
and primers sequences (5’—3’) are summarized in Table 1. Fold changes in mRNA levels of
examined tissues and cells were evaluated after normalizing the gene expression levels by
their respective internal control (272ACt method), as previously described [29].
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Data analysis

McNemar’s test was used to assess the difference in expression frequency of Lt- and Ct-
OATP1B3 mRNA by tissue type (cancerous and normal) and origin. The Fisher/Chi-square
test or McNemar’s test was used to assess the difference in the expression frequency of Lt-
and Ct-OATP1B3 mRNA between cancerous and normal tissues, depending on whether data
were paired or not. When a test was based on both paired and unpaired data (bladder),
Fisher’s method for combining Pvalues from independent tests was used. A Pvalue of
<0.05 was considered statistically significant. The SAS software (version 9.4, Cary, NC) was
used for statistical analyses.

3. Results

Specific detection of Ct-OATP1B3 by TagMan real-time (RT)-PCR

In a study that used a primer pair to detect the common region, Lt- and Ct-OATP1B3 mRNA
was below the detection limit in HEK293 cells [30]. The DLD-1 colon cancer cell line has
been reported to express Ct-OATP1B3, but not Lt-OATP1B3 [17]. As shown in
supplementary Fig. S1 A, PCR primers designed to specifically determine Lt-OATP1B3
detected high expression of Lt-OATP1B3 mRNA in HEK293-OATP1B3 cells. However, Lt-
OATP1B3 mRNA was below the detection limit in the DLD-1 cells. Using the primer pair
designed to specifically detect Ct-OATP1B3, Ct-OATP1B3 mRNA was detected in DLD-1
cells (supplementary Fig. S1 B) and SKOV3 ovarian cancer cells (supplementary Fig. S1 C),
but not in HEK293-OATP1B3 cells. Lt-OATP1B3 mRNA levels in HEK293-OATP1B3 were
therefore used as the 100% control to normalize the Lt-OATP1B3 mRNA levels determined
in all tissues. Ct-OATP1B3 mRNA levels in DLD-1 were used as the 100% control to
normalize the Ct-OATP1B3 mRNA levels determined in prostate, bladder, breast, and lung
tissues. Ct-OATP1B3 mRNA levels in SKOV3 were used as the 100% control to normalize
the Ct-OATP1B3 mRNA levels determined in ovarian tissues.

Expression profile of Lt- and Ct-OATP1B3 mRNA in human ovarian tissues

A total of 24 samples of cancerous tissue and 25 samples of normal tissues of ovarian origin
were analyzed for the specific expression of Lt- and Ct-OATP1B3 mRNA. Expression of Ct-
OATP1B3 mRNA was detected in 66.7% (16/24) of cancerous tissues and 8% (2/25) of
normal tissues (Figure 1). Expression of Lt-OATP1B3 mRNA was detected in 29.2% (7/24)
of cancerous tissues and 4% (1/25) of normal tissues (Figure 1). In cancerous tissues, Ct-
OATP1B3 mRNA has a significantly higher expression frequency than Lt-OATP1B3 mRNA
(0=0.0027). However, there was no significant difference in expression frequency between
Ct- and Lt-OATP1B3 mRNA in normal tissues (0=0.56). Both Lt- and Ct-OATP1B3 mRNA
had significantly higher expression frequency in cancerous than in normal tissues (29.2 vs.
4%, p=0.0232 for Lt-OATP1B3 and 66.7 vs. 8%, p<0.0001 for Ct-OATP1B3).

Expression profile of Lt- and Ct-OATP1B3 mRNA in human prostate tissues

Twenty-five samples of normal prostate tissue and 25 samples of prostate cancer tissue were
analyzed for the specific expression of Lt- and Ct-OATP1B3 mRNA. Expression of Ct-
OATP1B3 mRNA was detected in 28% (7/25) of cancerous tissues and 16% (4/25) of
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normal tissues (Figure 2). Expression of Lt-OATP1B3 mRNA was detected in 56% (14/25)
of cancerous tissues and 36% (9/25) of normal tissues (Figure 2). In cancerous tissues, Lt-
OATP1B3 mRNA had a significantly higher expression frequency than Ct-OATP1B3 mRNA
(p=0.0348). However, in normal tissues, there was no statistically significant difference in
Ct- and Lt-OATP1B3 mRNA expression (p=0.096).

Expression profile of Lt- and Ct-OATP1B3 mRNA in human bladder tissues

Twenty-five samples of bladder cancer tissues and 25 samples of normal bladder tissues
were analyzed for the specific expression of Lt- and Ct-OATP1B3 mRNA. Expression of Ct-
OATP1B3 mRNA was detected in 48% (12/25) of cancerous tissues and 20% (5/25) of
normal tissues (Figure 3). Expression of Lt-OATP1B3 mRNA was detected in 8% (2/25) of
both cancerous and normal tissues (Figure 3). In cancerous tissues, Ct-OATP1B3 mRNA
had a significantly higher expression frequency than Lt-OATP1B3 mRNA (p=0.0075). In
normal tissues, there was no statistically significant difference in the expression frequency of
Ct- and Lt-OATP1B3 mRNA (p=0.26).

Expression profile of Lt- and Ct-OATP1B3 mRNA in human breast tissues

Twenty-five samples of breast cancer tissues and 25 normal breast tissues were analyzed for
the specific expression of Lt- and Ct-OATP1B3 mRNA. Expression of Ct-OATP1B3 mRNA
was detected in 12% (3/25) of cancerous tissues, while no Ct-OATP1B3 was detected in
normal tissue (Figure 4). Expression of Lt-OATP1B3 mRNA was detected in 12% (3/25) of
cancerous tissues and 4% (1/25) of normal tissues (Figure 4). In cancerous tissues, there was
no statistically significant difference in the expression frequency of Lt- and Ct-OATP1B3
mMRNA (=1.00). Ct-OATP1B3 was not detected in normal breast tissues.

Expression profile of Lt- and Ct-OATP1B3 mRNA in human lung tissues

Twenty-five samples of lung cancer tissues and 25 samples of normal lung tissues were
analyzed for the specific expression of Lt- and Ct-OATP1B3 mRNA. Expression of Ct-
OATP1B3 mRNA was detected in 44% (11/25) of cancerous tissues and 8% (2/25) of
normal tissues (Figure 5). Lt-OATP1B3 mRNA was detected in 4% (1/25) of cancerous
tissue. None of normal tissues expressed Lt-OATP1B3 mRNA (Figure 5). In cancerous
tissues, Ct-OATP1B3 mRNA had a significantly higher expression frequency than Lt-
OATP1B3 mRNA (p=0.0016).

Plasma membrane localization of Lt-OATP1B3 expressed in ovarian cancer cell line SKOV3

In SKOV3 cell transiently transfected with the construct expressing GFP-tagged Lt-
OATP1B3, plasma membrane localization of the GFP-Lt-OATP1B3 was detected by
confocal live cell imaging (Fig. 6).

4. Discussion

Expression and role of Lt-OATP1B3 in drug disposition in the liver has been well
appreciated in hepatic drug disposition [31, 32]. Characterization of the extra-hepatic
expression of Lt-OATP1B3 in cancers extends our understanding of the potential role of

Drug Metab Lett. Author manuscript; available in PMC 2019 January 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Alam et al.

Page 7

OATP1B3 in mediating the influx of anti-cancer drugs that are OATP1B3 substrates into
cancer cells.

Lt-OATP1B3 mediates the uptake of many clinically important anti-cancer drugs [9-14].
Thus, understanding the specific Lt-OATP1B3 expression in cancers has potential clinical
relevance for cancer therapy. The current published OATP1B3 antibodies recognize the
common amino acids region of Lt- and Ct-OATP1B3; therefore, these antibodies are not
anticipated to distinguish between Ct- and Lt-OATP1B3 at the protein level [8, 17, 22]. Due
to the potential for simultaneous expression of Lt- and Ct-OATP1B3 in cancers, it is
important to characterize whether Lt-OATP1B3 indeed transcribes in cancers, using Lt- and
Ct-OATP1B3-specific PCR primers. The current study for the first time reports the
expression of specific Lt-mRNA in prostate, ovarian, breast, and bladder cancer tissues. Two
laboratories have reported independently that Lt-OATP1B3 protein retains its transport
function when exogenously expressed in colon and ovarian cancer cells in vitro [16, 17]. In
the HCT8 colon cancer cell line, which does not express OATP1B3, exogenously expressed
Lt-OATP1B3 that was localized primarily on the plasma membrane [17] after transient
transfection. In the current study, we observed the plasma membrane localization of
transiently transfected GFP-Lt-OATP1B3 in the SKOV3 ovarian cancer cell line (Figure 6).

Many of the anti-cancer drugs that are OATP1B3 substrates are widely used for treatment of
the cancer types studied here. For example, paclitaxel, docetaxel, methotrexate, cisplatin,
and carboplatin are all OATP1B3 substrates [9-11, 13]. These drugs have been approved for
treatment of ovarian cancer [33-35], certain prostate cancers [36], breast cancer [37],
bladder cancer [35], and lung cancers [33]. In endometrial cancer, high expression levels of
OATP1B3, as determined by immunohistochemical staining, were significantly correlated
with type | tumors [24], and were associated with disease-free survival and/or longer overall
survival after paclitaxel and carboplatin chemotherapy [24]. Muto et al. reported that
OATP1B3 protein expression is correlated with disease-free and overall survival in patients
with breast cancer [38]. In the present study, the expression frequency of Lt-OATP1B3
mRNA in prostate cancer tissues (56%) appeared to be higher than that in ovary (29%),
bladder (8%), breast (12%), and lung (4%) cancer tissues. These findings are of great
interest since expression of Lt-OATP1B3 in cancer could be associated with better
therapeutic outcomes due to the ability of Lt-OATP1B3 protein to retain its transport
function. The significance of these findings warrant further characterization using a larger
sample size.

Due to the negligible transport function of Ct-OATP1B3 observed when expressed in cancer
cells /n vitro[16, 17], the clinical significance of Ct-OATP1B3 expression in cancers is
unlikely to be related to its substrate transport function; however, a transport protein might
have additional biological functions beyond its transport function. For example, the efflux
transporter P-glycoprotein possesses anti-apoptotic properties that are independent of its
transport activity [39]. Expression of Ct-OATP1B3 mRNA has been identified previously in
colon, lung, and pancreatic cancers [17]. Here, we extended these findings to four additional
cancer types, ovarian, prostate, bladder and breast cancer, and reproducibly detected Ct-
OATP1B3 mRNA expression in lung cancers. We also present the novel finding that Ct-
OATP1B3 mRNA expression frequency in ovarian, bladder, and lung cancer was

Drug Metab Lett. Author manuscript; available in PMC 2019 January 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Alam et al.

Page 8

significantly higher than that in the respective normal tissues. It would be interesting to
further explore whether Ct-OATP1B3 expression is associated with cancer stage and
whether it can be used as a diagnostic biomarker.

Our assay was not designed to compare the copy numbers of Lt- and Ct-OATP1B3 mRNA.
Therefore, the relative expression of Lt- vs. Ct-OATP1B3 mRNA in these tissues remains
unknown, and the expression levels of Lt- or Ct-OATP1B3 was not compared among
different tissues. Future studies are warranted to compare the amounts of Lt- and Ct-
OATP1B3 in relation to the expression in the liver tissues, similar to previous work [16].

5. Conclusion

The current study characterized the specific expression of Ct- and Lt-OATP1B3 mRNA
expression in ovarian, prostate, bladder, breast, and lung cancers and demonstrated that Ct-
OATP1B3 has significantly higher expression frequency in ovarian, bladder, and lung
cancers than in respective normal tissues. Our findings are supportive for potential roles of
Lt-OATP1B3 in cancer therapy.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. Expression profiles of Ct- and Lt-OATP1B3 mRNA in patients with ovarian cancer
Ct- and Lt-OATP1B3 mRNA levels in normal and cancerous ovary tissues. The number of

samples with positive expression over the total number of clinical samples in each group is
shown in parentheses. The median value in mMRNA expression level for each group is shown
as a solid horizontal line.
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Tissue origin: Prostate
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Figure 2. Expression profiles of Ct- and Lt-OATP1B3 mRNA in patients with prostate cancer
Ct- and Lt-OATP1B3 mRNA levels in normal and cancerous prostate tissues. The number of

samples with positive expression over the total number of clinical samples in each group is
shown in parentheses. The median value in mMRNA expression level for each group is shown
as a solid horizontal line.
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Tissue origin: Bladder
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Figure 3. Expression profiles of Ct- and Lt-OATP1B3 mRNA in patients with bladder cancer
Ct- and Lt-OATP1B3 mRNA levels in normal and cancerous bladder tissues. The number of

samples with positive expression over the total number of clinical samples in each group is
shown in parentheses. The median value in mMRNA expression level for each group is shown
as a solid horizontal line.
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Tissue origin: Breast
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Figure 4. Expression profiles of Ct- and Lt-OATP1B3 mRNA in patients with breast cancer
Ct- and Lt-OATP1B3 mRNA levels in normal and cancerous breast tissues. The number of

samples with positive expression over the total number of clinical samples in each group is
shown in parentheses. The median value in mMRNA expression level for each group is shown
as a solid horizontal line.
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Tissue origin: Lung
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Figure 5. Expression profiles of Ct- and Lt-OATP1B3 mRNA in patients with lung cancer
Ct- and Lt-OATP1B3 mRNA levels in normal and cancerous lung tissues. The number of

samples with positive expression over the total number of clinical samples in each group is
shown in parentheses. The median value in mMRNA expression level for each group is shown
as a solid horizontal line.
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SKOV-3-transient transfection

Fluorescence Phase contrast

Figure 6. Plasma membrane localization of GFP-Lt-OATP1B3 in SKOV3 ovarian cancer cells
SKOV3 cells were seeded into 4-compartment 35 x 20mm CELLVIEW cell culture dishes

with integrated glass bottoms (Greiner Bio One, Monroe, NC) at a density of 1.5 x105 cells
per compartment. Twenty-four hours after seeding, the cells were transfected with GFP-Lt-
OATP1B3 (0.5 pg plasmid DNA per quarter well) using GenJet™ Transfecting agent per the
manufacturer’s instructions. Forty-eight hours post-transfection, the culture dish was kept in
an Olympus FluoView FV10i-LIV confocal laser scanning microscope (Olympus, Tokyo,
Japan) supplemented with 95% O2 and 5% CO2, at a temperature of 37°C. An Olympus
UPLSAPO 60x water immersion objective (N/A 1.2) with 473 nm laser excitation and an
emission bandpass of 490-590 nm was used to image the cells. Confocal images were
acquired using a 0.5 um Z-step size with 2x Kalman line averaging and 1.0 airy disk
confocal aperture (representative images are shown from 3 independent experiments).
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Forward primer Reverse primer Probe

(5°-3%) (57-3%) (5°-3%)
Lt-OATP1B3 GCTGCAATGGATTCAAGATGT CATAATGATTCCACCTAGTGCT TGGCAGCCCTGTCATTCAGCTATA
Ct-OATP1B3 GCAAGAGAAAAACTAGCAGATGT CATAATGATTCCACCTAGTGCT TGGCAGCCCTGTCATTCAGCTATA
GAPDH ACCTCAACTACATGGTTTAC GAAGATGGTGATGGGATTTC CAAGCTTCCCGTTCTCAGCC
18S rRNA AGAAACGGCTACCACATCCA CTCGAAAGAGTCCTGTATTGT AGGCAGCAGGCGCGCAAATTAC
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