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Methods: Human and rat CNTs were transiently transfected in polarized MDCK-II cell monolayers under the same conditions.
Transport of [3H]uridine was characterized in terms of linearity, K, and V... Cis-inhibition of uridine transport by adenosine was
evaluated to obtain ICg, values for all rat and human CNT transporters. Inhibition effects of over 10 nucleoside / nucleotide
analog drugs on these transporters were evaluated. Further IC., assessments were performed on drugs such as ribavirin,
gemcitabine and trifluorothymidine which either showed distinct inhibitory profiles on the three isoforms or between human and
rat orthologs. Amino acid sequence alignment analysis were conducted to identify segments of amino acids that could
contribute to difference among the three human CNT isoforms and their rat orthologs.

Results: Figure 3 is showing the transporter-mediated cellular accumulation of 2 uM [?H]uridine in polarized MDCK cells
transfected with human and rat CNTs. There were no significant differences between human and rat CNT1 or CNT3, while rat
CNT2 exhibited 43% more uridine uptake than human CNT2. IC., values of adenosine on inhibiting uridine uptake are listed in
Table 1, along with K, and V., of uridine transport mediated by each transporter. There were less than 2-fold differences in the
K., of uridine between human and rat for CNT1 and CNT3, but a greater than 2-fold difference between human and rat for CNT?2.
Nucleoside/nucleotide analogs exhibited distinct profiles in inhibiting uridine transport mediated by these transporters. For
example, ribavirin did not inhibit human and rat CNT1 (IC;, values > 1000 puM), while it was a potent inhibitor of human CNT2
(IC5,=5.7 uM) and less potent in inhibiting rat CNT2 (IC5,= 207 uM) (Fig 4). In contrast, gemcitabine was a moderate inhibitor of
human and rat CNT1 (1C;,=69.6 and 48.7 puM) but did not inhibit CNT2.

Conclusions: Our studies compared functional activities of human and rat CNT transporters in transporting uridine. Nucleoside
drugs exhibited different profiles in inhibiting these transporters. Notably, there was a substantial difference between human and
rat CNT transporters in terms of inhibition or trans-stimulation by certain nucleoside analogs.
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hCNT1 (309) ESVAGNIFVSQTEAPLLIRPYLADMTESERHVVMTECEATIAGSHLGAYT hCNT1(409) NEEEAASTGABISYKNVANIABNLIAFLAVLDFINBALSWEGBMVDIOGL
rCNT1 (30°9) ESVAGNIFVSOTEAPLLIRPYIADMTLSENHVVMTGGEATIAGCSHIGANT rCNT1 (409) NLLEAASAGABISUKNVANIAANLIAFLAVIAFrUNAATSWLGBMVDIQGL
hCNT2 (304) IEVAGNIFVGMTEAPLLIRPYLEDMTLS E'HAWTGGERT@;LGA.I hCNT2 (404) NEEEAASNGAVDEIGEATNNABRNLIAFLAVIAFT SWEHGEEBVDIQGL
rCNT2 (305) EEVAGNIFVGMTEAPLLIRPYILADMTLSENHAVMTGGEFATI LGART rCNT2 (405) NILEAAS.GATD.IALVAN'AANLIAFLAVLAFI@SWLGIMVDI HGL
hCNT3 (331) BvABGNIFVEQTESPLLERPYLPYETKSERHABMTECESTIAGSVIGANT hCNT3 (431) NEREAARGGABSSISEVANIAVNLIAFLABIS-MNESALSWFGNMFDYPQL
rCNT3 (348) BvARGNIFVEQTERPLLEOPYLPHETKSERHTEMTRGERATIAGSVIGANT rCNT3 (448) NEBEAARSCASSSIPIVANIABRNLIAFLARIS-ENEBALSWFGSMFDYPQL

Human and rat CNTs were transiently transfected in polarized MDCK-II cell monolayers and allowed to properly localize for 48 hours

orior to performing apical transporter assays.

Radiolabelled [*H]uridine was used to characterize human and rat CNT transporters in terms of linearity, K, and V..

C., values were determined using [3H]uridine (2 uM) as a substrate and adenosine as a reference inhibitor.

Additional nucleoside/nucleotide inhibitors such as ribavirin, gemcitabine and trifluorothymidine were evaluated against the
reference substrate [H]uridine.

Amino acid homology alignments were conducted to speculate on potential residues that may contribute to these differences.

RESULTS

Cellular accumulation of [?H]uridine showed no significant differences between human
and rat for either CNT1 or CNT3. However, under the same experiment conditions, rat
CNT2 exhibited 43% more uridine uptake than the human CNT2 ortholog (Fig. 3).

K., and V, ., of [*H]uridine apical uptake and IC., values using the reference inhibitor
adenosine were determined for human and rat CNT1-3 (Table 1).

Ribavirin was a more potent inhibitor for human CNT2 (IC,= 5.7 puM) than for rat
CNT2 (IC5, = 207 pM) and did not inhibit human or rat CNT1 (IC., > 1000 pM) (Fig. 4).
Gemcitabine was a moderate inhibitor of human and rat CNT1 (IC., = 69.6 pM and
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