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Introduction

Membrane transporters play a key role in
determining the exposure of liver, kidney, brain

and other tissues to a variety of solutes, including
nutrients, cellular by-products, environmental
toxins, drugs, and other xenobiotics. Membrane
transporters are also essential in the delivery and
excretory processes of drugs and their metabolites.
Oocyte expression systems have been used
extensively for the study of membrane transporters
because of the low background, high expression
level and proper post-translational modifications.
This system has been becoming very useful to
study drug-transporter and drug-drug interactions.
Drugs transported into oocytes can be analyzed
directly by radioactivity or by electrophysiological
method. However, not all of drugs are radiolabeled,
and electrophysiological method can only be applied
to these transporters that have transport processing
with substrate-evoked currents. For these reasons,
indirect assays has been generally used for oocyte
uptake assay of non-radiolabeled drugs. In indirect
uptake assay, the non-radiolabeled drugs are tested

Methods

1. Expression and Transport Assay in Xenopus
laevis Oocytes

To obtain higher expression and function of

the human transporters in oocyte, an oocyte
expression vector was engineered by inserting
Xenopus f-globin 5 and 3’ untranslated regions

into pBluescript Il KS (+) (Stratagene).”8 Oocytes
were harvested and digested with collagenase D
(Boehringer Mannheim). Fifty nanoliters of hOATP2
cRNA (~0.4 ng/nl) was injected individually into
defolliculated oocytes. Oocytes were incubated at
16°C for 3 to 7 days. Uptake assays were performed
by incubating hOATP2 cDNA injected or uninjected
oocytes with 100 ul uptake buffer containing 2 yM
estrone 3-sulfate for 30, 60 and 120 minutes at room
temperature. To compare the uptake assays by using
LC/MS and radioactivity, uptake assays were also
performed with 2 uM 3H-estrone 3-sulfate under the
same conditions. Oocytes were washed with ice-cold
water. For uptake assay by using radioactivity,
oocytes were lysed individually in 10% SDS, and the
amount of radiolabeled compounds transported into
each oocyte was determined by liquid scintillation
counting. For uptake assay by using LC/MS, samples
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LC/MS analysis of estrone 3-sulfate uptake in a single oocyte
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hOATP2 cRNA injected and water control oocytes were incubated with 2 uM estrone 3-sulfate for 30,
60 or 120 minutes. Each oocyte was then sonicated, protein-precipitated, centrifuged, and estrone
3-sulfate in the supernatant was analyzed by LC/MS as described in the methods. (A) hOATP2 cRNA
injected oocyte; (B) water control oocyte.

Uptake of estrone 3-sulfate mediated by hOATP2 as the function of incubation time

Conclusions

1. LC/MS can be used as an analytical method in
oocyte uptake studies. Estrone 3-sulfate uptaked
into a single hOATP2-cRNA injected oocytes
can be detected with good signal/noise ratio.

2. Compared with uptake value obtained by radio-
activity, only about 40% of Estrone 3-sulfate
uptaked into each oocyte were recovered. Even
though the time-dependent uptake of Estrone
3-Sulfate can be analyzed by LC/MS, the results
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Results indicated that LC/MS can be used as an

analytical method in oocyte uptake studies. These
methods can detect substrates uptakes into oocytes,
and can also be applied for time-dependent studies.
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Five days after expression, uptake was carried out by incubating the cRNA-injected or water control
oocytes with uM non-radiolabeled estrone 3-sulfate(top) or 3H-estrone 3-sulfate (bottom) for 30, 60
and 120 minutes in transport buffer at pH 7.4 at room temperature. The amount of estrone 3-sulfate
uptaked in each oocytes was analyzed by (A) LC/MS or (B) radioactivity. Squares: hOATP2 cRNA
injected oocytes; Diamonds: water control oocytes. Values are expressed as mean + S.E. (n = 8).
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