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ABSTRACT: The ability to taste phenylthiocarbamide (PTC) is a well-documented
Mendelian trait. Mapping and cloning the gene(s) responsible for the PTC tasting abil-
ity would help to delineate the molecular basis for the variations in PTC tasting ability in
humans and to shed new light on taste chemosensory functions. In view of the spectacu-
lar successes in genome science, the positional cloning strategy seems to be a feasible ap-
proach to the isolation of the gene(s) underlying the PTC tasting ability. As a first step
toward mapping the gene(s), we collected PTC taste threshold data on 106 individuals,
most of them being university students, in Shanghai, China. Using various parametric and
nonparametric statistical methods, we have found that the data set is best described by a
bimodal distribution. The frequency of PTC nontasters is estimated to be 10%. This is
consistent with the view that the PTC nontasting ability follows a recessive mode of in-
heritance. Several authors had previously reported PTC data on Chinese living outside
China. Our data are, to our knowledge, the first ever collected from the Chinese popula-
tion within China.

The ability to taste phenylthiocarbamide (PTC) or its chemically related compound, 6-
n-propylthiouracil (PROP), is a well-documented Mendelian trait.! Mapping and clin-
ing the PTC/PROP gene(s) would help delineate the molecular basis for the variations
in PTC/PROP tasting ability in humans and to provide much-needed new insight into
taste chemosensory functions. In view of recent successes in human genome sciences,
we propose to use the positional cloning strategy to isolate the gene(s). As a first step
toward this goal, we collected PTC taste threshold data on 106 individuals (40 females
and 66 males) in Shanghai, China, and examined the threshold distribution using var-
ious parametric and nonparametric statistical methods.

SUBJECTS AND METHODS

The majority of the study subjects were college students in Shanghai Medical Uni-
versity. The mean age of the subjects is 24.9, with a range of 9-45. All subjects were
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tested by the serial dilution technique of Harris and Kalmus,® with the boiled tap water
replaced by distilled water.

Maximum likelihood method was used to fit the threshold data. Let T'be a random
variable representing the lowest concentration of PTC a subject can detect. We assume
that X =1ogT follows a logistic distribution F. We note that, since there are only 14 dif-
ferent solutions, the actual threshold T is interval censored. The following three mod-
els are considered:

Model I: F(x) = L(x; a, b),
Model II: F(x) = pL(x; a,, b)) + (1 — p)L(x; a,, b,),
Model III: F(x) = p?L(x; a,, b)) + 2p(1 - p)L(x; a,, b,), +(1 — pY’L(x; ay, by)

where

1
L(x; a, by =7 a >
is the logistic function.
If n,(i=0, ..., K)is the number of observations located in the ith interval, the like-
lihood is
K

L =IJ[F(XM) - F(x)]".

The log likelihood is

1=Zn,— log[F(x,,,) — F(x)].

As a diagnosis of the parametric models, a nonparametric, smoothing spline den-
sity estimation procedure? was also used. No specific form such as the normal or logistic
distribution is assumed for the density function. This procedure estimates the density
functions nonparametrically using smoothing splines.® It allows the estimation of the
shape of the density function and the number of bumps without assuming any func-
tional form of the threshold distribution.

RESULTS AND DISCUSSION

The results listed in TABLE 1 suggest that, while (bimodal) Model II fits the data sig-
nificantly better than (unimodal) Model I, (trimodal) Model III is not significantly bet-
ter than Model II. Based on Model II, the estimated proportion of nontasters is 0.1,
with a 95% confidence interval (0.8104, 0.9896).

TABLE 1. Model Fitting and Parameter Estimation

Log-
Model a, b, a, b, a, b, P Likelihood
1 -7.23 0.66 — — — — — 209.800
I -7.43 0.39 -3.85 1.08 - 0.90 189.824

111 —7.43 0.39 —4.33 1.13 -1.00 0.09 0.93 189.821
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FIGURE 1. Histogram and the estimated density functions by Model II and by the smoothing
spline procedure.

We also used the normal distribution and obtained the same conclusion.

F1GURE 1 shows that the fitted distribution based on Model II is very close to the
nonparametric estimate of the density function, although the nonparametric density es-
timate has three bumps. This might suggest that Model I1I is slightly better than Model
I1, but the small sample permits no definite conclusion.

In summary, both parametric and nonparametric analyses suggest that the bimodal
distribution fit the PTC data well. This is consistent with the classical view of recessive
mode of inheritance for PTC insensitivity. Several authors*® had previously reported
PTC data on Chineses living outside mainland China. Qur data are the first ever col-
lected from the Chinese population within China. Notably, our estimate of the PTC
nontaster frequency agrees with previous estimates.**
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