hTERT-immortalized Kidney Models for Drug Screening and Toxicity Assays

Kevin Grady, Luis Rodriguez, Jarkko Huuskonen ATCC®
ATCC Cell Systems, Gaithersburg, MD, USA

Credible leads to Incredible’

Il. Marker Expression in Immortalized RPTEC/TERT1 OAT1, OCT2, and IV. Inhibition of Transport Activity in OAT1-, OCT2-, and OAT3-overexpressing
OAT3 Cells RPTEC/TERT1 Cells
Kidneys are the major organs in the body responsible for the elimination of many xenobiotics and prescription drugs; having A B
releygnt models for dr.ug mteractlo.n and toxicity studies is a necessity. Primary cells and. continuous ceI.I lines have OAT1 Merged with DAPI OAT3 Merged with DAP| c Probieneci inhibits RPTEC/TERT-OATL 6-CF uptake ; Novobiocin infibits RFTEC/ TERT-OATL 6-CF uptake Cimetidine inhibits OAT3.6CF uptake
traditionally been used in these studies. We have generated human telomerase reverse transcriptase (hnTERT) immortalized > = 12000 - 12000 400 T
renal proximal tubule epithelial cells (nTERT-RPTEC) that can overcome the limitations of donor variability and senescence E'n; g 10000 10000 +
of primary cells, yet show key primary cell functionality. These cells have the expected expression of E-cadherin and CD31 3 i 2000 - C 1691 M 2000 - C 5917 M 300
and display typical dome formation morphology. One limitation of primary RPTEC is that the expression of key solute carrier § g . . _ D B) |
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cells have also been used to study the mechanism of drug toxicity (e.g., antiviral drugs tenofivir, tenofivir DF, cidofivir) using | g 3 Probenecid concentration, log(M Novoblocin concentration,log(M) Cimetidine concentration, Log{M)
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stable variants (hnTERT-RPTEC-OAT1, -OCT2 and -OAT3) are reliable kidney models that can be used for drug screening S f 1200 4 1200 -
and tOXiCity assays. Scale bar: 50 um Scale bar: 100 pm 1000 935 1000 - . sa4e ~ 300 =
5 800 - . 800 - iﬁ 560 IC,,=70.90 uM
=600 A =600 A =
E-cadherin Merged with DAPI =
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cells Expression of OAT1 (top left), OAT3 (top right), and

) OCT2  (bottom ~ left)  overexpressing  cells. Figure 4. Transport inhibition kinetics of RPTEC/TERT1 OAT1-, OCT2-, and OAT3-expressing cell lines. OAT1-

] RPTEC/TERT1 cells had minimal endogenous expressing cells were exposed to increasing concentrations of the known OAT1 inhibitors probenecid (top left) and novobiocin
A C expression of OAT3 left (bottom right). Similar very IO_W (top middle) to study their effect on 6-CF fluorescence substrate uptake. In a similar fashion, the effect of cimetidine (bottom

level of endogenous OAT1 and OCT2 was observed in

left) and quinitin (bottom middle) on OCT-2-mediated EAM-1 uptake; and the effect of cimetidine (top right) and novobiocin
(bottom right) on 6-CF uptake by OAT-3-expressing RPTEC/TERT1 cells was investigated. In each of the cases, a dose-
dependent inhibition of transport activity was observed, indicating that OAT1, OCT2, and OAT3 have physiologically relevant
transport activity when overexpressed in RPTEC/TERT1 cells.
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RPTEC/TERT1 cells (not shown). (B) Epithelial barrier
formation is not compromised in OAT1- and OCT2-
expressing cell lines, as demonstrated by the
formation of dome-like structures (arrows) caused by
solute transport across an intact epithelial barrier. (C)
The renal epithelial markers CD13 and E-cadherin are

expressed in both parental RPTEC/TERT1 cells and in V. Use of Transporter-expressing RPTEC/TERT1 Cells in Mechanistic Studies
the OAT1, OCT2, and OAT3 overexpressing lines.
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isolated and characterized for functionality and

immortalization. (B) RPTEC/TERT1 cells show many
Dome formation | characteristics of primary RPTEC cells: expression of Figure 3. Drug kinetic profiles of RPTEC/TERT1 OAT1, OCT2, and OAT3 transporter cells. (A) Solute uptake Summary
QR R 0, CD13 and E-cadherin (top panel), dome formation activity of RPTEC/TERT1 OAT1 cells was assessed using 6-CF as substrate. As expected, uptake increases with
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g g€ : : the observeq transport is due to OAT1 expression. (B) Sollute uptake .act.lwty 0 _RPTEC/TERT1 OCT2 gells was (dome formation and transepithelial resistance) when compared to primary cells
E s overexpressing cells, RPTEC/TERT1 cells were assessed using EAM-1 as substrate. As expected, uptake increases with increasing amounts of EAM-1 in OCT2- . 0 on of ns OAT1. OCT2. and OAT3 in the RPTEC/TERT1 cell " lent
o transduced with retrovirus containing either OAT1, OCT2, expressing cells, and only very slightly in parental RPTEC/TERT1 cells (n=3), indicating that the observed solute verexpression of transporter proteins , Y14, an in the cells generales an excellen
o , | | | or OAT3 under the control of the SV40 viral promotor. The transport is due to OCT2 expression. (C) Solute uptake activity of RPTEC/TERT1 OAT3 cells was assessed using 6- model system for studying the function and phyS|oIoglcaI_ response of RPTEC cells L _
gs ’ " bays cells were selected with antibiotic for 7 days and surviving CF as substrate. As expected, uptake increases with increasing 6-CF concentration in OAT3-expressing cells, and - RPTEC/TERT1-OAT1, -OCT2, and -OAT3 can be used in studying drug uptake, uptake inhibition, and mechanism
cells were subjected to clonal isolation and expanded. slightly in parental RPTEC/TERT1 cells (n=3), indicating that the observed transport is due to OAT3 expression (n=3). of drug action (such as drug-mediated cytotoxicity)
The isolated clones were validated for clonality, kidney Small uptake observed in parental cells for EAM-1 and 6-CF may be due to remaining low endogenous levels of these * QOverall, these studies demonstrate the power of immortalized TERT1 technology in generating relevant cell
transporter expression, and kidney transporter activity. transporters. models for drug development and toxicity studies
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