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Abstract Methods

The purpose of this study was to evaluate the function of Sodium Taurocholate Co-transporting Polypeptide ™ .

(NTCP), Organic Anion Transporting Polypeptide (OATP), and Organic Cation Transporter (OCT) in BD Gentest CryOpfeS erved Human HepatOCyte Pfeparatlon

cryopreserved human hepatocytes, and to examine the impact of various drugs on hepatic transporter-mediated BD Gentest™ Cryopreserved Human Hepatocytes (Cat. Nos. 456426 and 456427) were
uptake. Cryopreserved human hepatocytes were prepared using the Percoll™ method. Hepatocytes were prepared using the BD™ CryoHepatocyte Purification Kit (Cat. No. 454500). Hepatocytes were

suspended in Krebs-Henseleit buffer (KHB) and uptake assays were performed using an oil-filtration method.
The function of NTCP, OATP, and OCT1 was characterized at both 37°C and 4°C by using relatively specific
substrates and inhibitors. The transport activity in cryopreserved hepatocytes prepared from different donors

thawed at 37°C, immediately added to ISOM’s media containing 30% Isotonic Percoll™, and
centrifuged at 60 x g for 7 minutes at room temperature. The pellet was resuspended in

was investigated. Time-, temperature-, and concentration-dependent uptake of Taurocholate, Estrone-3-Sulfate, ISOM'’s media containing 10% FBS and centrifuged a‘gain at 60 x g for 3 mir?utes at room
and Tetraethylammonium (TEA) were observed in cryopreserved human hepatocytes. The transporter-mediated temperature. The hepatocytes were then suspended in KHB at a concentration of 2.0x108
uptake was decreased in the presence of various inhibitors. Donor-to-donor variation on the uptake of cells/mL.

Taurocholate, Estrone-3-Sulfate, and TEA was found. Our results indicated that significant function of NTCP,
OATP, and OCT1 remained in cryopreserved human hepatocytes. Cryopreserved human hepatocytes can be

used to study drug transport in the liver by using specific substrates and specific inhibitors. Cryopreserved Hepatocyte Transporter Suspension Uptake Assay

human hepatocytes can also be useful for studying hepatic transporter involved drug-drug interactions. The suspension assays were performed at both 4°C and 37°C using BD Gentest™ Hepatocyte
Introduction Suspension Assay Kit (Cat. No. 454460). Hepatocytes were pre-incubated at the assay
Human hepatocytes express many uptake transporters, such as NTCP, OATP1B1 and 1B3, and OCT1."4 temperature for 5 minutes. 50 uL of a substrate solution were added to the well of a 48-well
These transporters mediate the transport of many drugs into hepatocytes.57 The hepatocyte suspension plate, and the uptake was initiated by adding 100 uL of hepatocytes. The mixture was

transport assay has been z?ccepted asan established model for drug uptake studies because the mRNA !evels incubated at 4°C and 37°C for 3 minutes. The uptake was terminated by separating the
of many transporters remain unchanged in both fresh and cryopreserved human hepatocytes when kept in

suspension,® and ABC transporter are degraded after isolation.® Evaluation of uptake transporter function in hepatocytes from the uptake solution by using the oil-filtration method.®® After overnight
cryopreserved human hepatocytes may provide information to predict in vivo drug transport and clearance. The incubation, the oil tube was cut, and the radioactivity in both the uptake solution and
uptake of Taurocholate and Estradiol-17-3-D-Glucuronide into suspended human and rat cryopreserved hepatocytes was determined using a liquid scintillation counter.

hepatocytes demonstrated that function of human OATP and NTCP transporters remained after
cryopreservation and thawing.'0-1" To date, the function of hOCT1 in cryopreserved human hepatocytes has not

been extensively investigated. In this study, we evaluated the function of NTCP, OATP, and OCT1 in Data anaIyS|S
cryopreserved human hepatocytes using an oil-filtration suspension uptake method. Estrone-3-Sulfate, The uptake activity was expressed as pmol/108 cells/min. Each data point represents mean *
Taurocholate, and TEA were selected as the relatively specific substrates for OATP, NTCP, and OCT1, S.D. (n=4). Results with the probability of p<0.05 were considered significantly different.

respectively. The correlation between the transport activities of the probe substrates was also examined. Our
results demonstrated that the oil-filtration suspension assay can be used to evaluate drug transport and
clearance in the liver tissue. The activity and contribution of each transporter can be assessed when specific
substrates and inhibitors are available. The donor variation in transporting activity can be used to predict
individual variation in drug response.
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Inhibition on the uptake of Taurocholate, Estrone-3-Sulfate, and TEA in BD Gentest™ Cryopreserved Human Hepatocytes. (A) Uptake of Taurocholate (1 uM) in Na* or Choline KHB in the presence or
absence of Rifamycin SV (100uM). (B) Inhibitory effects of Taurocholate, Estrone-3-Sulfate, Estradiol-17-B-D-Glucuronide, Digoxin, Rifamycin SV, CsA, Bumetanide, and TCDC on the uptake of Taurocholate (1
pM). (C) Inhibitory effects of Taurocholate, Estrone-3-Sulfate, Estradiol-17-p-D-Glucuronide, Digoxin, Rifamycin SV, and Ritonavir on on the uptake of Estrone-3-Sulfate (2 pM). (D) Inhibitory effects of Verapamil,
Cimetidine, Choline, Quinidine, and Ritonavir on the uptake of TEA (10 uM).

8 Lot variation ;
Summary and Conclusions:
1. Significant function on the uptake of Estrone-3-Sulfate,
Taurocholate, and TEA remained in BD Gentest™ Cryopreserved
(A) Lot to Lot Variation, Uptake of Estrone-3-Sulfate (D) Lot Estrone-3-Sulfate Taurocholate TEA Human Hepatocytes. The uptake was time-, temperature-, cell
Ave Stdev Ave Stdev Ave Stdev (E) Correlation: Uptake of Taurocholate and Estrone- 3- A .
B 266 | a0 Py = o o v " suliate concentration, and substrate concentration-dependent.
L. HH269 | sz 7% 455 113 EL oz oon [EZOASTL . 2. Moderate to large lot-to-lot variation observed on the uptake of
m HH206 61.66 058 868 002 692 119 500 ** Est 3-Sulfate.T holat d TEA
L L HH209 | w12 py= T 08 o wl o % r s strone-3-Sulfate, Taurocholate, an .
ﬁﬂ H HH268 | w70 1226 609 18 515 138 200 < 3. Good correlation between the uptake activities of Estrone-3-
e ::;2; e o0 — e Sulfate and Taurocholate suggested that both hNTCP and
T T o o P ™~ o o it orEsone 3 s hOATP contributed to the uptake of Estrone-3-Sulfate and TCA
(B) Lot o Lot Vriation, Uptake of Taurocholate ::g 3157 059 422 126 17 008 ) Correlaton: Uptake of Estrone-3-Sulat and TEA 4. Na* independent uptake of Taurocholate was found in human
o 263 :: :]Z i: Z‘:; Z: :: - . hepatocytes. Similar're'zs'ults were aIsp repqrted in human and rat
HH318 | o2 139 555 24 1041 18 o R=0202 . ¢ hepatocytes.".12 Inhibition and kinetic studies suggested Na*
[ HHI20 | w0 64 314 Clul k] 012 ™ ‘_A'_‘_;Q-A—; independent uptake was mediated by OATP transporters.
i HH T B e e w0 =) . > 5. It has been reported that the uptake of Estrone-3-Sulfate into
’ Il HH193 % 2 o~ = o 2 0s0 human hepatocytes was predominately mediated by
3594 2.03 368 017 293 044 000 000 2000 3000 4000 5000 6000 7000 8000 . . . .
e HH202 | ze 505 352 080 350 1o Uptake of Estrone-3-Suliate hOATP1B1."3 Our kinetics studies also suggested hOATP1B1 is
© HH215 | sses 181 440 127 215 020 the major transporter of Estrone-3-Sulfate. hOATP1B3 and
Lot to Lot Variation, Uptake of TEA HH222 2363 6.90 577 046 143 028 1
R pre = ™ s = ©) P —————. hNTCP may also contribute to the transport of Estrone-3-Sulfate.
HH243 39.12 7.95 578 1.59 377 048
HH145A 59.23 264 501 005 468 063 1;2; R'=00252 ¢ 'y
[ HH139 3877 082 243 009 367 039 800 Yo %S 0 References
[ HH278 | o106 628 526 151 420 116 bt .—vs-o#q‘—_"r':‘ 1. Abe, T, etal, J. Biol. Chem. 274:17159 (1999).
i HH314 | 7 516 609 0% 097 027 200 (X3 ,.0 + 2. Konig, J., etal., J. Biol. Chem. 275:23136 (2000).
w e e oo oo w0 oo oo 3. Hagenbuch, B. and Meier, P., J. Clin. Invest. 93:1326 (1994).
Uptake of Taurocholate 4. Zhang, L., etal., Mol Pharmacol. 51:912 (1997).
5. Nog, J., et al., Drug Metab. Dispos. 35 :1308 (2007).
6. McRae, M.P., et al., J. Pharmacol. Exp. Ther. 318:1368 (2006).
- . ™ 7. Shu, Y. etal., J. Clin. Invest. 117:1422 (2007).
Lot Variation on the Uptake of Estrone-3-Sulfate, Taurocholate, and TEA in BD Gentest™ Cryopreserved Human Hepatocytes. The 8. Richart, L., et al., Drug Metab. Dispos. 3(4:870)(2006).
uptake activities of Estrone-3-Sulfate (2 uM) (A), Taurocholate (1 uM) (B), and TEA (10 pM) (C) of 25 lots of BD Gentest™ Cryopreserved 9. Hoffmaster, K.A., Pharm. Res. 21:1294 (2004).
Human Hepatocytes were measured at 4°C and 37°C in KHB. The lot variation was summarized in Table (D). Correlation between the 10. Hirano, M., et al., J. Pharmacol. Exp. Ther. 311:139 (2004).
uptake activity of each substrate (E-G). The uptake activity was reported as the difference between 37°C and 4°C. 11. Shitara, Y., et al., Drug Metab. Pharmacokin. 18:33 (2003).
12. Kouzuki, H., et al., J. Pharmacol. Exp. Ther. 288:27 (1999).
13. Sujiyama, Y., et al., J. Pharmacol. Exp. Ther. 311:139 (2004).

Presented at the 8t Int’l Society Study of Xenobiotics October 9-12, 2007

Sendai Japan. Abstract No. 477 For Research Use Only. Not intended for use in diagnostic or therapeutic procedures.

BD, BD Logo, and all other trademarks are the property of Becton, Dickinson and Company. ©2007 BD

BD Biosciences enshaw Street, Woburn, MA www.bdbiosciences.com 877.232.0995 S07168-ISSX




