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Motivation

1. Identify novel SNP in DME
CYPs, TPMT, XO, NAT, DPYD....
In Japanese population

2. Evaluate the activity of the variant 
proteins

Investigated known SNP within DME genes…



SNP discovery in DME genes

Direct sequencing

Denaturing HPLC (DHPLC)

Expensive…

High sensitivity
Speed
Automation
Low-cost



SNP discovery in DME genes using DHPLC 

DHPLC
Transgenomic WAVE system

DNA separation 
cartridge



Identification of SNP by DHPLC
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Functional Characterization of
DME allelic variant proteins

E. Coli, Insect cells, Yeast, Mammalian cells 

cDNA expressed proteins

COS-7 cells



COS-7 cells

Wild-type or

Variant CYP2D6 
cDNA plasmids
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Expression of CYP2D6 variant proteins
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SubstrateSubstrate--dependent alterations of CYP2D6 variantsdependent alterations of CYP2D6 variants

Variants Km (µM) Vmax 
(pmol/min/pmol)

CLint
(µL/min/pmol)

CYP2D6*1 7.14 ± 1.13 3.24 ± 0.97 0.47 ± 0.16

CYP2D6*10 11.3 ± 1.35 * 0.30 ± 0.12 ** 0.03 ± 0.01 ** 

Bufuralol hydroxylation

*P < 0.05, **P < 0.01

Variants Km (µM) Vmax 
(pmol/min/pmol)

CLint
(µL/min/pmol)

CYP2D6*1 2.96 ± 1.29 1.03 ± 0.39 0.35 ± 0.12

CYP2D6*10 N.D. N.D. N.D.

N-Desmethyltamoxifen hydroxylation
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Substrates Journal

CYP2D6 18 Bufuralol
Dextromethorphan

Drug Metab. 
Dispos. (2008)

XO 22 Xanthine
6-thioxanthine

Pharmacogenet. 
Genom. (2008)
DMPK (2010)

TPMT 24 6-thioguanine
Pharmacogenet. 
Genom. (2008)

CYP2B6 27 Selegiline
7-EFC

Pharmacogenet. 
Genom. (2010)

CYP2D6
CYP2B6
CYP2C9

50
28
34

N-desmethyltamoxifen
Artemether
Warfarin

Ongoing!

Published Data



Summary

SNP discovery in DME genes
*DHPLC 
*Novel SNPs in DME genes in Japanese

Functional characterization of 
the variant proteins
*cDNA expression in COS-7 cells
*The most comprehensive
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