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Fig. 1. Immunofluorescence image of mouse taste bud.
Dashed line is the boundary between apical and basolateral

sides
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Fig. 2. Fura-2 Ca?" imaging on a freshly-isolated taste cell.
Note that the cell responds to taste stimulus with an

increase in [Ca®'];
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Fig. 3. Hypothetical model of salt taste transduction
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Fig. 4. Scheme of ENaCa- GCaMP3 mouse generation
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-76 -



7' Z A% PBS TUV AL, HHUH 80°C IZiRD Tl
PURHRTEWE (S1700, Dako) H1°C 20 43fHA > F=x—hL
7=, eV T PBS THLAREI 2 0E1% (10 £3/3 [11) | 5%
normal goat serum (NGS)-PBS T=ii C 1 i C<r e
IR T EAToT, 1 RPURL DAL F 2 _X—NIFLL 5%
NGS-PBS H1°C, 4°C T—WeiT T o7z, A LIZ 1%t
IRIZ~7 AH1 GFP HifA (Invitrogen, 1:2000) :3L U7 4%
H1 AADC #i1& (Gene Tes, 1:500) ThHD, BH ATARKT
T A% PBS THeH% (10 43/ 3 [A])  20REFUKED AL F =
N—F =R T 1 FEEITo 7 L2 BRI goat
anti-mouse IgG Alexa 488 (Invitrogen, 1:500) 33X O goat
anti-rabbit IgG Alexa 568 (Invitrogen, 1:500) TH 5D, Fxtk
2, AFARZZ A% PBS Ty (10 43/ 3 [A]) |
VectaShield with DAPI(H-1500, Vector Laboratories) % H
WTwTRL, AL — 3 — B (LSM510, Carl
Zeiss) & W TRBIZE AT o7,

3. ARHER
3.1 ENaCa (SCNN1A)SIRLKHREIEHHIL S L
A4t —ERAE GCaMP3 #HIWT HiEn
FHREIVADEE
ENaCa- GCaMP3 ~U AZADVEHIX, ENaCa-Cre Tg ~7
AT EEAE) & ABS VU A (REEE ) DRI
> TITo7c, ENaCa-Cre Tg ¥V AI~NT S RELT
HERFLAZEIZ V223, Rosa26 &5 1B~ Cre UAR—
F—BIGFAEIID ) IAL =T ATHS Ai38 ¥V AIC
DWW R EZ S EIC 3 572012, Rosa26 &
(T HEDZE 5 (AI38) T UV OREHEA RO MERE £9°47

Ctrl

+
b 3
Q
(1]
<

100bp Ladder

Rosa26 locus

+/+

wild type allele

Ai38 allele

27z, Jackson Laboratory JW AF L7z Ai38 v AL 2L

FADNTHESRTHHT-DT, AR B6 v T ALAT

Bl CATagES R~y AOan=—%fi K LT, ZDik,
%2 MRO~T G EROF ALARD IR CHERES

Ao Ai38 v 2% AEH L7= (Fig. 6) , {EHL7-AEHEAIR

D Ai38 vV AIZHNE ED B Lo B 1372 AT RE

HIEF Thololowd | REHAHREL Tan=—%H}EFFC

EBZENGIoT,

FtU T, ENaCa-Cre Tg VU A (NT HHEGK) L Ai3R ~
A (REHEAIR) OZZELZITV, ENaCa-Cre & Ai38 7Y
NDi 5 %FF> ENaCa-GCaMP3 ~ 7 ADVEHZEFT 72,
ENaCo-Cre Tg %7 A (NTOHEE(R) DARL Ai38 <74
(REHEAE) DA AL OZZF CAENTATFOBEE
EZFTV, ENaCa- GCaMP3 <77 A% &3] L7 (Fig. 7).

Ai38 (homo)xENaC-Cre
@0 1 2 3 4

Ai38 het

Ai38 allele

ENaCa-Cre
Fig. 7. Selection of ENaCa-GCaMP3 mice (Ai38/Ai38 x

ENaCa-Cre heterozygote). Mice #0, 1, and 3 are
ENaCo-GCaMP3 mice (Ai38/+;ENaCoa-Cre) and mice #2
and 4 are just Ai38 heterozytes without ENaCo-Cre

transgene (Ai38/+).

6 7 8 9 10 11 12 13 14 15

Fig. 6. Genotyping result of Ai38 mice (Ai38 /+ x Ai38/+). Mice #1, 2, 4, 8, 10, and 15 are homozygotes (Ai38/Ai38) and
mice #5,7,9, 12, 13, and 14 are heterozytes (Ai38/+), while #3, 6, and 11 are wild-type.
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Fig. 8. Immunofluorescence staining of GCaMP3 in cicumvallate papilli of ENaCa-GCaMP3 mouse and ENaCa-Cre Tg

mouse. Note that GCaMP3 is expressed in a subset of taste cells only in ENaCoa-GCaMP3 mouse.
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Summary

Na' is a major cation in the extracellular fluid of multicellular organisms and is essential for maintaining the
body fluid volume. Animals have the ability to sense Na' in their food and drinks to regulate the amount of salt
intake. Especially in developed countries full understanding of the salt taste mechanism is demanded for
prevention of hypertention. ~Although epithalial sodium channel (ENaC) has been identified as the key player of
Na‘*-selective amiloride-sensitive salt taste reception from recent analysis of ENaCa knockout mice, the
mechanism of salt taste transduction in ENaC-expressing taste bud cells is not known at all.  In the present study,
I aimed to establish a new technical basis to record responses to taste stimuli of taste cells in intact taste buds
embedded in the lingual epithelium and, with this technique, to study the salt-sensing mechanism of
ENaC-expressing taste cells. As a new research tool for recording taste cell responses, I generated mice that
stably express a genetically-encoded calcium indicator, GCaMP3, selectively in ENaCa-expressing taste cells
(ENaCa-GCaMP3 mice) by crossing transgenic mice expressing Cre recombinase under the control of ENaCa
promotor with Ai38 Cre reporter mice conditionally expressing GCaMP3. Generated ENaCa-GCaMP3 mice
displayed no abnormality in their appearance and development. By immunofluorescent staining, I confirmed that
ENaCo-GCaMP3 mice express GCaMP3 selectively in ENaCa-expressing taste cells. Those mice, therefore,

will be a useful tool to study peripheral salt taste transduction mechanism in taste buds.
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