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Both single and two SNP strategies for predicting NAT2 phenotype have been recently
proposed [1]. The potential for practical utility caused an assessment of predictive potential
across multiple world populations, with the goal of determining predictive ability for global
health studies.

A NAT2 genotype profile of 16 SNPs (including rs1041983 and rs1801280) were
determined in 595 HapMap samples (59 Utah residents with Northern and Western
European ancestry (CEU), 60 Mexican ancestry in Los Angeles, California (MEX), 90 Han
Chinese in Beijing, China (CHB), 87 Chinese in Metropolitan Denver, Colorado (CHD), 91
Japanese in Tokyo, Japan (JPT), 89 Luhya in Webuye, Kenya (LWK) and 119 Yoruba in
Ibadan, Nigeria (YRI)) using the Affymetrix® DMET™ Plus genotyping platform [2]. The
NAT2 haplotype pairs were then determined by these SNPs via DMET Console 1.0 [2].
According to the Consensus Human Arylamine N-Acetyltransferase Gene Nomenclature [3],
the phenotype of NAT2 in HapMap samples was determined based on the haplotype. The
genotype calls for tagSNP, rs1495741, was retrieved from the HAPMAP database
release#28. Percent of agreement (concordance) and kappa statistics (percent of agreement
above and beyond chance alone) were calculated for the genotype of rs1495741, 2-SNP
(rs1041983 and rs1801280) and NAT2 haplotype predicted phenotype. Kappa=0.81 was
considered as cutoff to evaluate rs1495741 and 2-SNP panel in this study. The value of area
under the curve (AUC) for the receiver operating characteristic (ROC) curve was measured
using SPSS Statistics software, version 12.0 (SPSS Inc., Chicago, Illinois, USA). P<0.05
was considered as significance in this study.

After merging genotype and haplotype data, totally 476 samples have tagSNP, 2-SNP
genotype and haplotype data, thus inferred phenotype. Samples with unknown haplotypes

*Correspondence to Dr. Howard L. Mcleod, UNC Institute for Pharmacogenomics and Individualized Therapy, University of North
Carolina – Chapel Hill, Campus Box 7361, Rm 1096 Genetic Medicine Building, 120 Mason Farm Rd, Chapel Hill, NC 27599-7360,
USA, Tel: +1-919-966-0512; Fax: +1-919-966-5863; hmcleod@unc.edu.
Publisher's Disclaimer: This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our
customers we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and review of
the resulting proof before it is published in its final citable form. Please note that during the production process errors may be
discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.

NIH Public Access
Author Manuscript
Pharmacogenet Genomics. Author manuscript; available in PMC 2013 April 1.

Published in final edited form as:
Pharmacogenet Genomics. 2012 April ; 22(4): 322–324. doi:10.1097/FPC.0b013e3283510a51.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



(n=85, phase ambiguity can cause unknown haplotypes) or no calls in genotypes (n=4) were
excluded in this study.

The concordance rate between rs1495741 and the predicted phenotype is 91.4%
(kappa=0.86, p<0.0001) (Table 1). This value was superior to the 2-SNP panel (concordance
rate 87.0%, kappa=0.80, p<0.001). The AUC value of rs1495741 for the “slow acetylator”
population was 0.96 (p<0.001). rs1495741 yield 92% sensitivity and 99% specificity in
predicting NAT2 “Slow acetylator” phenotype (Table 2a). However, in 2-SNP panel, this
value was 0.85(p<0.001) for “Slow acetylator” phenotype (Table 2b). Similar AUC values
were seen for “intermediate and rapid acetylator” prediction with rs1495741 and the 2-SNP
panel (Table 2). For specific populations, the discordance rate was 20.7% (kappa=0.63,
p<0.0001) and 46% (kappa=0.25, p<0.0001) in Nigerians for rs1495741 and 2-SNP panel
respectively (Table 3). In Kenyans, 12.7% (kappa=0.78, p<0.001) were miscalculated by
rs1495741 and 30.2% (kappa=0.45, p<0.001) were miscalculated by 2-SNP panel. This
value decreased significantly to 1.9%–6.8% (kappa range: 0.89–1, p<0.001) in Asian
population (Table 3). Meantime, none of the Caucasian and Mexican populations were
miscalculated by either panel.

In the study by Selinski et al, the 2-SNP panel outperformed rs1495741 for higher
specificity and lower false discovery rate [1]. However, this was not replicated in our
assessment, primarily due to miscalculation of the rapid phenotypes (*4/*13, *12/*13) as
intermediate and intermediate phenotypes (*4/*5, *13/*14B, *6A/*13, *7/*13) as slow in 2-
SNP panel. When break down our samples by population however, the 2-SNP panel did
perform equally as rs1495741 for concordance rate in Caucasian and Mexican populations
and better in Asian population. In Nigerians and Kenyans, poor concordance indicated that
both tagSNP and 2-SNP panel may not be applicable markers for predicting NAT2
phenotypes in African populations.
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Table 3

Percentage of disconcordance in HapMap populations

HapMap population rs1495741 (n) Kappa (P value) 2-SNP (n) Kappa (P value)

CEU 0 (0/40) 1 (<0.0001) 0 (0/40) 1 (<0.0001)

MEX 0 (0/40) 1 (<0.0001) 0 (0/40) 1 (<0.0001)

CHB+CHD 6.8% (11/162) 0.89 (<0.0001) 1.9% (3/162) 0.97 (<0.0001)

JPT 4.8% (4/84) 0.92 (<0.0001) 0 (0/84) 1 (<0.0001)

LWK 12.7% (8/63) 0.78 (<0.0001) 30.2% (19/63) 0.45 (<0.0001)

YRI 20.7% (18/87) 0.63 (<0.0001) 46% (40/87) 0.25 (<0.0001)

CEU: Utah residents with Northern and Western European ancestry from the CEPH collection; MEX: Mexican ancestry in Los Angeles,
California; CHB: Han Chinese in Beijing, China; CHD: Chinese in Metropolitan Denver, Colorado; JPT: Japanese in Tokyo, Japan; LWK: Luhya
in Webuye, Kenya; YRI: Yoruban in Ibadan, Nigeria

Statistics: Kappa analysis; 0.81–1.00: almost perfect agreement; 0.61–0.80: substantial agreement; 0.41–0.60: Moderate agreement; 0.21–0.40: Fair
agreement; 0.0–0.20: Slight agreement

Pharmacogenet Genomics. Author manuscript; available in PMC 2013 April 1.


