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Identification of Novel Genetic Variations in the Proximal Promoter
of the Human Transporter, OCT2

Ji Ha Choi
Department of Pharmacology, School of Medicine, Ewha Womans University

Objectives : Human organic cation transporter 2, OCT2(SLC22A2), highly expressed on the
renal proximal tubular cells, plays an important role in the renal excretion of endogenous and

exogenous organic cations including many therapeutic drugs. This study was performed to iden-
tify genetic variations in the proximal promoter region of OCT2.

Methods : The promoter region of OCT2 was amplified and directly sequenced from genomic
DNA samples from individuals of diverse ethnicities(n=272). The promoter activity of OCT?2
was measured using a luciferase reporter assay in two cell lines ; ACHN, and HCT-116.

Results : There were four polymorphic(minor allele frequency >1% in at least one of the four
ethnic groups) variants in the OCT2 promoter region(—250/+60 from the transcription start
site). One(V2, g.—246C>T) of them showed decreased reporter activity by 38% (p<0.001), where-
as another one(V4, g.—47C>T) showed increased activity by 10%(p<0.05), compared to the ref-

erence in HCT-116 cell line.

Conclusion : This study revealed that novel promoter variants of OCT?2 results in changes in
transcriptional activity of this gene. These variants can potentially affect the pharmacokinetics

or drug response of many drugs that are substrates of OCT2.
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Table 1. Oligonucleotide primers used in the construction of OCT2 reporter plasmids

Primers for OCT2 promoter cloning*
Sense (Nhel site)
Antisense (Hindlll site)

5'-CTA GCT AGC GTG TTT TCT CCA TAG GGC CTT GA-3’
5'-CCC AAG CTT GAG GCT GCC CGA CGT G-3

Primers for site-directed mutagenesis PCR**
g.424G>A
9.-246C>T
g.-195A>G
g.-47C>T

5'-CTT GAA AAG CTG GCA GTG CGC ATG AGA TAG GA-3'

5'-GAG AAC CAG TTATAA TAA ACATGA CAG GCA TCC TGG GAG-3’
5'-AGT GCA GAA GGA CGT GCA AAA CCG CTG-3’

5'-GCC GCT CTC AGC CTT GCT CCG GG-3

#.The restriction endonuclease sites are marked by bold-faced letters
#::The SNP (single nucleotide polymorphism) sites are marked by bold-faced letters

Table 2. Allele frequencies of OCT2 variants in the proximal promoter

Allele frequency

Identification Variant
African american  European american  Chinese american  Mexican american
Vi 9.-424G>A 0.040 0.007 0.000 0.008
V2 g.-246C>T 0.056 0.007 0.000 0.000
V3 g.-195A>G 0.016 0.000 0.000 0.000
V4 g.-47C>T 0.000 0.000 0.017 0.000

Data were obtained from a DNA samples from 272 unrelated individuals including 68 from each of four major eth-

nic groups

Position of the variant is based upon the translational start site
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Fig. 1. Luciferase activities in cell lines expressing reporter constructs containing each genetic variant of the basal
promoter of OCT2. Luciferase activities were measured 30 hours after fransfection of the reporter plasmids info ACHN
(A) or HCT-116 (A, B) cell lines. The reporter activity of each construct was compared with that of empty vector (pGL4.11b

[luc2]). Data shown represent mean+SD from triplicate wells in a representative experiment.
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