Appendix

Genotyping NAT1 and NAT2  polymorphisms.

      Due to the extensive sequence identity between NAT1, NAT2, and the pseudogene N-acetyltransferase P, NAT1 amplification was performed in two steps.23  The first amplification employed primers flanking the NAT1 gene (1.1 kb pre-amplicon).  Pre-amplification reactions contained Tris-HCl at pH 8.7, KCl, and (NH4)2SO4 according to the manufacturer’s proprietary formulations, 4.5 mM MgCl2, 0.13U HotStarTaq DNA polymerase (Qiagen), 0.2 mM each dNTP, 0.3(M of each of the NAT1(-10) forward and NAT1(1148) reverse primers (Figure 1), and 1(l of genomic DNA in a total reaction volume of 5(l.. All thermal cycling was carried out in a Perkin-Elmer 9600.  The thermal cycling parameters were: 15 min at 95(C (enzyme activation), followed by 15 sec at 98(C, 1 min at 58(C, 1 min at 72(C for 3 cycles, followed by 30 sec at 95(C, 1 min at 58(C, 1 min at 72(C for 30 to 40 cycles, followed by a 5 minute extension at 72(C.  Two separate nested amplifications were subsequently performed to generate amplicons for either RFLP or READIT™ analysis.  All oligonucleotide primers and probe molecules (Figure 1) were purchased from Operon Technologies (Alameda, CA)

     For RFLP analysis of NAT1 1088T>A, the second amplification employed a 1/20 dilution of the NAT1 pre-amplicon as template and substituted a nested, mismatched forward primer to amplify a 96bp region containing the 1088 polymorphic site.23  This PCR design generates an amplicon containing an AseI restriction site when T, but not A, is present at nucleotide 1088.  The hemi-nested PCR mix was identical to the pre-amplicon PCR mix except for the substitution of NAT1(1053) as the forward primer.  Thermal cycling parameters for the NAT1 hemi-nested amplification were: 15 min at 95(C, followed by 32 cycles of 30 sec at 95(C, 30 sec at 55(C, 30 sec at 72(C, followed by a 5 minute extension at 72(C. Genotyping of the NAT1 1088T>A polymorphism was performed by overnight digestion with 25U of AseI restriction endonuclease containing the manufacturer’s 1X buffer (New England Biolabs) in 25(l total volume. The resulting restriction fragments were separated by 3% agarose gel electrophoresis, stained with ethidium bromide, photographed under ultraviolet light, and scored.

     For READIT™ assay analysis, the second amplification employed the NAT1 pre-amplicon as template, and two nested primers (16501 and 16753) to amplify a 223bp fragment containing both the 1088 and 1095 polymorphic sites.  Primer 16501 contained three 5’-terminal phosphothioate linkages to prevent degradation of the interrogation target strand during T7 exonuclease removal of the complementary non-target strand.  Primer 16753 contained two noncoding nucleotides at the 5’-terminus to prevent self priming during strand interrogation, which might result in false positive signals (Promega Corp., personal communication).  Thermal cycling parameters were identical to those employed for the RFLP hemi-nested amplification. READIT™ interrogation of the NAT1 1088 and 1095 sites was performed essentially as described,24 employing these probes listed in Figure 1 below: C1095rpb,1095Arpb, 17368, and 17434.

    For NAT2, we used PCR to amplify a 1.1kb fragment containing the entire coding region of the gene.  This NAT2 PCR mix contained the following: Tris-HCl at pH=8.7, KCl, and (NH4)2SO4 according to the manufacturer’s proprietary formulation, 3mM MgCl2 , 0.75U HotStarTaq polymerase (Qiagen), 0.1(M of each of the NAT2forward and the NAT2reverse primers (see Figure 1 below), and 1(l of genomic template in a total volume of 30(l.  
The thermal cycling profile was: 15 min at 95(C (enzyme activation), followed by 15 sec at 98(C, 1 min at 56(C, 1 min at 72(C for 3 cycles, followed by 30 sec at 95(C, 1 min at 56(C, 1 min at 72(C for 30 to 40 cycles, followed by a 5 minute extension at 72(C.  For restriction fragment length polymorphism analysis, aliquots (10(l) of the 1.1kb amplicon were then subjected to each of three separate restriction enzyme digests (BamHI for the G857A polymorphism, KpnI for the C481T polymorphism, and TaqI for the G590A polymorphism).  Genotypes for these three polymorphisms allow classification of 90-95% of slow acetylator phenotypes.22   Overnight digests were prepared with either 37.5U (KpnI) or 50U (TaqI, BamHI) of restriction enzyme in a total volume of 25(l, according to the manufacturer’s instructions (New England Biolabs). BamHI and KpnI restriction fragment patterns were detected by 1% agarose gel electrophoresis followed by ethidium bromide staining and photography.  TaqI restriction fragments were detected using 4% agarose (3:1 NuSieve:Seakem, FMC Bioproducts) gel electrophoresis, followed by ethidium bromide staining.  Each subject was classified as a rapid acetylator (no slow acetylator allele or only one slow acetylator allele) or as a slow acetylator (two or more slow acetylator alleles).22 

Figure 1.  PCR Primer Sequences

	Primer                            Sequence (5’(3’)

	NAT2forward
	GGAACAAATTGGACTTGG

	NAT2reverse
	TCTAGCATGAATCACTCTGC

	NAT1(1148) reverse
	GCTTTCTAGCATAAATCACCAA

	NAT1(-10)forward
	TTAGGAATTCATGGACATTGAAGCATATCTTGAAAGAAT

	NAT1(1053) forward
	CAAACCTTTTCAAATAATAATAATAATAATATTAA

	16501   forward
	C*T*C*ACCAGTTATCAACTGACGAC

	16753   reverse
	GCCACCAATTTCCAAGATAACCACAGG

	C1095rpb
	ACCACAGGCCATCTTTAAAAGAC

	1095Arpb
	GATAACCACAGGCCATCTTTAAAATAC

	17368
	ACAGGCCATCTTTAAAAKACATTTTT

	17434
	CACAGGCCATCTTTAAAAKACATTTAT


Note:  Underlined nucleotides indicate deviations from the gene sequence.

In primer NAT1(1053) the mismatched nucleotide generates a partial AseI restriction site.

In primer NAT1(-10), the mismatches create an EcoRI cloning site.

K = mixture of G and T

* = phosphorothioate linkage

GenBank accession numbers :  NAT1 AJ307007; NAT2 X14672
