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Recent findings indicate that Type 2 taste receptors (72Rs)
are expressed outside the gustatory system, including in the
gastrointestinal tracts and the exocrine glands, such as the
submandibular (SM), parotid (P), lacrimal (L) glands and
pancreas (PC). Specifically, 72Rs are found in some of the
gastrointestinal endocrine cells, and these cells secreted
peptide hormones in response to stimulation by bitter-tasting
compounds. The results show that 72Rs may have significant
physiological roles besides bitter taste reception. The
functions of the T2Rs in the exocrine glands remain poorly
understood. An expression levels analysis of 72Rs will help to
determine those functions in the exocrine glands. The
expression levels of the 72Rs in the exocrine glands were
discovered via the qPCR.

CS57BL/6J mice of 42~60-day-old were used. Messenger
RNAs were extracted from S, P, L and PC. Cloned DNAs were
synthesized by reverse transcription. Quantitative PCRs were
performed using the SYBR Green method. The expression
levels of the T2Rs were calculated as relative expression levels
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to that of the GAPDH. The statistical significance among the
observed exocrine glands was tested using the variance
analysis (ANOVA test).

Tas2r108, out of murine 35 T2Rs, was the most highly
expressed in every observed exocrine gland. This finding was
similar to previous results from tongue papillae, but the
expression levels were lower than those of the tongue papillae.
Tas2r137 of SM, P, L and PC were expressed a little lower than
that of tongue papillae. The T2Rs in the exocrine glands may
play slightly different roles from those in the tongue. We
suggest that physiological studies such as a patch clamp and
functional Ca’* imaging of acinar cells are necessary for
understanding the Tas2r108 functions.
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An Expression Levels Analysis of the Bitter Taste Receptors in the Murine Exocrine Glands
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Table 1. Relative expression levels of T'/rs, T2rs to those of
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GAPDH in observed exocrine glands(x10)

Gene SM P L PC
TIR1 0.58 7.30 7.42 50.17
T1R2 29.23 0.03 541.06 0.06
TI1R3 194.35 382.23 739.41 52.95
102 0.93 0.58 0.91 200.43
103 0.01 6.70 0.34 189.46
104 0.21 0.01 0.02 0.02
105 0.08 0.01 0.58 0.09
107 0.01 0.03 0.16 2.46
108 36933 413070 65083 537300
109 1.61 1.76 3.47 4.90
110 0.00 * 0.02 0.02
113 10.42 39.42 112.64 312.08
114 * 6.31 0.40 0.02
115 1.62 1.34 648.26 302.67
116 0.02 * 0.00 0.03
117 0.06 0.16 9.58 6.09
118 20.94 147.90 145.42 715.97
119 0.22 19.38 13.21 42.27
120 3.71 31.72 27.09 333.40
121 0.47 1.52 0.59 51.19
122 1.63 * * *
123 4.14 50.22 31.10 92.67
124 * 0.65 0.40 0.68
125 0.62 0.04 * *
126 0.45 0.04 * *
129 4.86 13.31 94.62 174.24
130 0.02 1.04 0.05 0.04
131 18.34 73.55 215.25 560.40
134 0.47 0.14 3.43 27.28
135 29.16 28.96 16.48 75.80
136 1.99 0.02 0.03 0.02
137 33.48 0.000319 1127 419
138 * 0.03 0.05 *
139 0.01 3.57 0.18 5.06
140 * 45.11 0.05 0.26
143 2.43 24.22 11.49 46.73
144 0.77 9.55 26.25 9.36

* means that the relative levels of T2Rs were 107 less than that

of GAPDH.
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Fig. 1. The heatmap represents relative expression levels to
GAPDH in SM, P, L and PC in C57BL/6]J mice. SM, submandibular
glands; P, parotid glands; L, lacrimal glands; PC, pancreas.

Relative expression folds
to GAPDH (X10-6)

Exocrine glands
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Fig. 2. Tas2r108 was the most highly expressed 72r in every
observed exocrine glands. Tas2r137 of SM, P, L and PC were
expressed lower than Tas2r108.
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