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Fig. 1. Licking analysis to various salty solution. a. Comparison between Na-depleted and replete mice. (@: Na-depleted
group n=355-492, @: Na-replete group n=19-51). b. Licks to 15 mM LiCl-add. solu. (n=20-58). c. Licks to 30 mM LiCl
-add. solu. (n=30-36). d. Licks to 15 mM KCl-add. solu. (n=27-44). e. Licks to 30 mM KCl-add. solu. (n=25-36). f. Licks to
45 mM KCl-add. solu. (n=29-47). g. Licks to 30 mM glycin-ethyl-ester-add. solu. (n=86-132). h. Licks to 45 mM
glycin-ethyl-ester-add. solu. (n=65-130). @: NaCl solu., @: LiCl-add. solu., @: KCl-add. solu., @: glycin-ethyl-ester-add.

solu. Values are Average + SE.
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Fig. 2. Response to NaCl in CHO cells expressed ENaC gene. A. Representative ratiometric images of CoroNa Red-loaded
CHO cells coexpressing human ENaCa, B, y subunit genes. The cell images were obtained before stimulation, 30 s after
stimulation with 15 or 30 mM NaCl or ionophore (20 pM gramicidin, 29 pM monensin). The ratio was calculated as
normalized difference to baseline recorded before stimulation (F/F0). Red or yellow spots were indicated the responded cells
to stimuli. Top: CHO cells coexpressing human ENaCa, 3, y subunit genes. Middle: CHO cells coexpressing human ENaCa,
B, v subunit genes with 10 uM amiloride. Bottom: CHO cell expressing control vector (pcDNA6.2/N-EmGFP-DEST). B.
Responses of representative cells expressing ENaCa, B, v subunit genes to NaCl. Arrows indicate the starting points for

stimulations. The traces were derived from 6 or 7 responding cells.
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Fig. 3. Response to Glycine ethyl ester in CHO cells expressed ENaC gene. 35 CHO cells expressed ENaC gene were

chosen for each measurement. The ratio was calculated as normalized difference to baseline recorded before stimulation

(F/F0). ENaC: CHO cells coexpressing human ENaCa, 8, v subunit genes. ENaC+ami: CHO cells coexpressing human

ENaCa, B, y subunit genes with 10 uM amiloride. Vec: CHO cells expressing control vector (pEF-DEST51). Vect+ami: CHO

cells expressing control vector (pEF-DEST51) with 10 uM amiloride.
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Summary

Salt is essential for enhancing the palatability of food. Excessive intake of salt, however, is an indirect cause
of lifestyle-related diseases such as high blood pressure, and hence, salt intake must be regulated. Researchers
have attempted to develop a substitute for salt for many years but have not yet succeeded in developing a substitute
with equivalent palatability. It is said that there are at least 2 types of salty taste: one is palatable salty taste, or the
other is not palatable one. Therefore, we tried to evaluate the palatability of saltiness on the basis of its ethology
and molecular physiology.

Initially, we evaluated saltiness by using an ethological approach. We developed mice that prefer saltiness,
as Homo sapiens do, by limiting the intake of sodium chloride and diuretic agents and evaluated the palatability of
potassium chloride and lithium chloride by counting the number of times that the mice licked either solution. We
found that when potassium chloride, whose palatability is low, was added to sodium chloride, the mice did not lick
the solution any more than they licked the pure sodium chloride solution. In contrast, when lithium chloride was
added to sodium chloride, the mouse licked the solution more number of times, which is indicative of increased
palatability. Similarly, when glycine ethyl ester, which is known to have a saltiness-enhancing effect, was added
to sodium chloride, the mice licked the solution more often, which again is indicative of increased palatability.

We also tried to establish a saltiness evaluation method by using cultured cells expressing epithelial sodium
channel (ENaC), which is a candidate receptor in saltiness perception. Our aim was to evaluate the taste of food
materials easily. We used cultured cells because they are easy to handle, and developed a saltiness evaluation
method by using cultured cells and fluorescence imaging technique. We first studied the experimental conditions
and found that the response to saltiness was observed when the genes for ENaC a, B, and y subunits were
expressed transiently in CHO cells. Subsequently, we measured the response from the ENaC-expressing CHO
cells when glycine ethyl ester was added to the sodium chloride solution and found that there was no increase in
the intensity of the response to saltiness due to sodium chloride. Our results suggest that ENaC might not be
involved in increasing the saltiness when glycine ethyl ester is added and that other molecules could be responsible
for it. The evaluation method used in this study however has a limitation: the responses of the culture cells were
unstable, which made quantitative and efficient evaluation difficult. We hope to resolve this problem in the

future.
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