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Background and Objectives The phenylthiocarbamide (PTC) and 6-n-propylthiouracil
(PROP) taste sensitivity varies among individuals. Recently, it is reported that PROP taste
responsiveness is associated with carbonic anhydrase 6 (CA6) gene polymorphism. The CA6
gene, a zinc metalloprotein in human saliva, is affected in taste function and might be corre-
lated with gustatory diversity. The aim of this study was to examine whether PTC taste sen-
sitivity and taste disorder is associated with the CA6 gene polymorphism rs2274327 (C/T),
12274328 (A/C), and rs2274333 (A/G).

Subjects and Method A total of 217 healthy normal subjects were recruited as controls,
and 50 taste disorder patients were recruited as experimental group. The polymorphisms of
CA6 gene were genotyped by polymerase chain reaction-restriction fragment length polymor-
phism analysis. All statistical analyses were calculated using the statistical package for the so-
cial science software. Haplotypes were estimated by Haploveiw and the PHASE programs.
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Results The CA46 gene polymorphisms showed association with taste disorder but not with
PTC sensitivity (taster/nontaster). The number of control subjects carrying AA genotype of
single nucleotide polymorphism rs2274328 (A/C) in the CA6 gene was higher than the num-
ber of the subjects with taste disorder (p=0.048). However, there was no association between
controls and taste disorder subjects in the haplotype analysis.
Conclusion These data suggest that the C46 gene polymorphism rs2274328 could affect
taste function impairment in patients with taste disorder. This observation requires a further
functional study of gustin protein to clarify the association of the CA6 gene polymorphisms
with the taste disorder and sensitivity.
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M -/~ +/- +/+

<¢— 387 bp
152274327

<€—233bp
<4— 154 bp

<
152274328 387bp

4— 262 bp

<4+—125bp

152274333
<4—251 bp

<4— 189 bp

— 62bp

Fig. 1. PCR-RFLP analysis with BstCl, Hpy188I, and Haelll for SNP
rs2274327, rs2274328, and rs2274333 in the CA6 gene. M: 100 bp
marker, —/—: uncut/uncut, +/—: cut/uncut, +/+: cut/cut. PCR-RFLP:
polymerase chain reaction-restriction fragment length polymor-
phism, SNP: single nucleotide ploymorphism.
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CA6 F77e) S AN 7|k A 1s2274327(C/T), 152274328
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B diRIAE B A W 232 Table 1o] A2]o}
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BE gigtol A Al el SdAIohg el Het tiEdl
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oA CA6 A W Al F7o] SAdA7IHFE/de) Ak %
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152274328
152274333

Block 1 (0 kb)

Fig. 2. Haploview plot defining LD structures between the three
SNPs within CA6 gene among control subjects. LD: linkage disequi-

g WE FASHO R Gol7t Hol} g Aoz B
Hjo] Ca6 A0k ]l Zko] TARE gl RO 1b

EltH(Table 1).

n|Z} Foliek CA6 A U ©7|03/d=te] #8A
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Table 20| Aefstaact. HA| dtat o]z Ao Al %%4
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om, UM CA6 37712 A 28 Qbofl Y|kl Sl T
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librium, SNP: single nucleotide polymorphism. Atoli= glo] TS Frot H7]= of2ilth(Table 3).
Table 1. Results of association analysis for SNPs in the CA6 gene between taster and nontaster
SN Genotype Allele
S
Taster (%) Non-taster (%)  p (9 Taster (%) Non-taster (%)  p () ORs (95% Cl)
152274327
CcC 116 (63.7) 20 (57.1) C 292 (80.2) 54 (77.1)
0.558  1.202 (0.650—2.222)
TC 60 (33.0) 14 (40.0) 0724 T 72 (19.8) 16 (22.9)
T 6(33) 1(29)
rs2274328
AA 69 (37.9) 11(31.4) A 223 (61.3) 41 (58.6)
0.673  1.119 (0.665—1.882)
AC 85 (46.7) 19 (54.3) 0.701 C 141 (38.7) 29 (41.4)
CC 28 (15.4) 5(14.3)
rs2274333
AA 33(18.1) 4(11.4) A 150 (41.2) 28 (40.0)
0.851 1.051 (0.624-1.772)
AG 84 (46.2) 20 (57.1) 0.434 G 214 (58.8) 42 (60.0)
GG 65(35.7) 11(31.4)

SNP: single nucleotide polymorphism, OR: odds ratio, Cl: confidence intervals
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Table 2. Results of association analysis for SNPs in the CA6 gene between controls and taste disorder subjects

SNP Genotype Allele
S
Controls (%) Cases (%) p & Controls (%) Cases (%) p & ORs (95% CI)
rs2274327
ccC 136 (62.7) 27 (54.0) C 346 (79.7) 77 (77.0)
0.545 1.174(0.697—1.978)
CT 74 (34.1) 23 (46.0) 0.157 T 88 (20.3) 23(23.0)
T 7 (3.2 0( 0.0
rs2274328
AA 80 (36.9) 10 (20.0) A 264 (60.8) 53 (53.0)
0.151 1.377 (0.889—2.133)
AC 104 (47.9) 33(66.0) 0.048* C 170 (39.2) 47 (47.0)
ccC 33(15.2) 7 (14.0)
rs2274333
AA 37(17.1) 10 (20) A 178 (41) 47 (47)
0.274 0.784(0.507—1.214)
AG 104 (47.9) 27 (54) 0.473 G 256 (59) 53 (53)
GG 76 (35) 13 (26)

xsignificant results (p-value <0.05). SNP: single nucleotide polymorphism, OR: odds ratio, Cl: confidence intervals

Table 3. Haplotype analysis for predicted haplotypes in the CA6 gene

Haplotypes* Controls (%) Cases (%) p () ORs (95% ClI)
CA 262 (60.6) 53 (53.0) 0.359 1.367 (0.882-2.117)
ccC 83(19.2) 24 (24.0) 0.753 (0.449—1.264)
C 87 (20.1) 23 (23.0) 0.884 (0.501—1.422)

xhaplotypes observed with <0.02 in both controls and cases have been dropped. OR: odds ratio, Cl: confidence intervals
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