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Fig.1; A: Amino acid sequences of mouse TMCI1-8. B: Proposed structure of TMC proteins. C: Phylogenetic tree drawn

based on the similarity of the gene structure of murine TMC genes.
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Table 1; Detailed information of mouse TMC clones

accession No |Original clone Vector FO4t

mTMC-+4 BC156371 NM_181820 pENTER223.1 without stop codon

mTMC-5 BC108482 NM_001105252 CMV-SPORT6

mTMC-6(v1) |BC058195 NM_145439 CMV-SPORT6

mTMC-7 BC141540 NM_172476 PENTER223.1 without stop codon

Table 2; Information of various vectors

Rys—% JRE—4 it RER Fi#
pT-Rex-DEST30 cMvV L W L, 45 4 B
pDEST53 cMvV N> #i5 GFP W L, 45 4 B GFP{Z &8
pDEST47 cMmv Cxk s GFP HELE MR GFPiE#:
pDEST14 T7 L K& cRNA& Rk
pAd/CMV/V5-DEST cMmv V5 HAILAESE A
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Table 3; Summary of construction of mouse TMC 4-7 in various vectors

pT-Rex-DEST30 pDEST47 pDESTS53 pAd pDEST14
mTMC-4 165 157 168 177 187
mTMC-5 166 171 169 178 188
mTMC-6 167 172 170 179 189
mTMC-7 173 158 174 180 190




VRSN HURD Il - Fr % T =y 73 5728,
HEK?293 24 TMC 77— 3B XY GFP Ak % &
BFEAL, SPURDFRIRT D) MR LT, #55% Fig. 2
(R,

Fig. 2 OFHUCAER LIZHURIE, WihbHEllEing
A AT TMC Z58i%L TV, GFP kAt anti-GFP $it
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Table 4; Position of antibody-recognition sites of each

TMC clones

BREXK position FREShZEBEEBE
Fig. 3 TROONHINC, Rk TRy [mIMc4 694 102-119|N i - 4l L 7
B R mTMC-5 967 949-967| Nk tii - #I K P9
AR L, TMC-6 FURLAMIW T IE R mTMC6(v1) 810 784-802|N 5 % 4R A
TMC Za—2 %M LT, DL EORE S0, Fitko pa  MIMCT 726 117N b A 51
lanes Samples
1,5,9,13 |See blue marker
2,6,10,14 ImTMC(4-7)/pDEST30 in HEK293
3,7,11,15 ImTMC(4-7)/pDEST47 in HEK293
TMC-4 | |4,8.12.16 [mTMC(4-7)/pDEST53 in HEK293 TMC-5
Pre immune  Sigmanew Anti GFP Pre immune  Sigmanew  Anti GFP
serum serum (No 102) Bought serum serum (No 102) BOllght
[ Vil ' ! \ i \L 4 \ )
[ | ‘ ‘
123456 7 8 10111213 14 15 16 17
1234567 891011121814151617 « (kD%)
MY 220 20
GFP-
Tmed 133 Tmc5 4 18'?’]8
80 kDa - :g 80 kDa -
Tmecd —» ] - 50 50
55 kDa @ lo - .
30 - 30
20 - 20
good good
Pre immune Sigma new  Anti GFP Pre immune Sigmanew  Anti GFP
serum serum (No 102) Bought ! serukm (N01102) Bmight
I I J —— ‘
- ) ) I { { )
123458567 8% 101 121414151817 1234 86 7 8 910111218 14 151617
(kDa) (kDa)
' - | 220 = [220
- . =188 = = 188
Tmes _, '__ - ~ | 80 - - - :f = | 80
70 kDa *|60 Tme? - - r ' - |60
- - “ |50 60 kDa -1 o w ek 5
: - 0 ® |40
b ] - |30 Lk
“ |20 - - - 120
good good

Fig.2; Comparison of newly made TMC antibodies and bought antibodies



lanes[Samples
1,9 |See blue marker
> — 1,8 |See blue marker
;:: :mezﬁ:",mmi 29 | mTMCA/pDEST30 in HEKZS3
4.12 [mTMCE/pDEST30 in HEKZS3 3,10_|mTMCS/pDEST30 in HEK293
5.13 [mTMCTIpDESTS0 in HEXZS3 3,11_|mTMCG/pDEST30 in HEK293
14 |Heart 5,12 |mTMC7/pDEST30 in HEK293
7,15 _[Brain 6,13 |Heart
6,16 _|mTMCApDESTA7 in HEKZ53 714 |Brain
17 |Magic mark 15 ic mark
i TMC-4 i
:\I??ITI: new m Serum purified
[ L A i A 1 . 1
123456 7 89 101112131415 1617 (kDa) 1234567 8910N121B1415 4
) . 220 220
188 - -
® 80  TMCS5 ! ’ 13308
™C4 80 kDa
55kDa S| W = = . o
-\ 4 - 40
‘ . 30 = 30
S ——_— . -
20 20
=
—
T™MC-6 7
Sigma new Affinity Sigma new Affinity
serum purified serum purified
. J 1 )
] ! \ ( \
A23 4 5001 68 10112 IR A6AF 0, 1234567829101 121314151617
20 B =220
Brain
90 kDa b - v lgﬂ ” - ) - B
T™MC-6 ' - ~ |60 TMC-7 0 =
70 kDa ~ |50 60 kDa > = - s
- - Py - |50
- 0 - | 4
- - - - |30
w20
- —— - |20
..
Fig.3; Subtype-specificity of affinity-purified TMC antibodies
Table 5; Summary of TMC antibodies
MW Serum Purified Bought Summary
Tmc 4 |55-60 O outside |[O outside | O O outside
Tmc 5 [80-90 O [©)
Tmc 6 70/ O o O outside
Tme 7 60| O outside |O outside O outside
™™CS
12345678 12345 6738
: (kDa)
220
168
80
g v 2
50
® 40
lanes|Samples 30
1 See blue marker
2 |mTMC4-7/pDEST30 in HEK293 20
3 4 day-old mouse heart
4 1 week-old mouse
5 2 month-old mouse ventricles
6 |Brain mMC-6
7 Brain 123 456 7 8
8 Magic mark I (kDa)
| ’ -

220
188
80

60
50
%

- 30

e

20

Fig.4; Expression pattern of TMC4-7 in the hearts and brain
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5, FIBICHRBIL T Lot 1 AN Ny
3. 5 TMC O&EiRE NaCl A&RIZx T % Ca?' iE& 064

ZHS TMC 23R TMC-1 E[RIER, Mifash Natz2
—LL T, Na VRIS L > TRIKEN Ca? IR EES B3 SR aan B St R B

By SEEIC X ORERR LT (Fig. 6), TDHER, GFP 1%

L7z, &5 TMC 7a— 258l 7- HEK293 HEfdTIL,  Fig. 6; Effects of 300mM NaCl on the intracellular Ca*
300 mM NaCl FIMC KD AT Ca2 2 F&- levels in HEK293 cells transfected with a GFP-tagged
DEROHIVIZ, T™MC

Tmc4/pDEST47 Tmc6/pDESTA47 Tmc7/pDESTA47

Permeablized

Non-
permeablized

(G)-GFP (G)-GFP (G)-GFP
(R)-anti-Tmc4 (outside) (R)-anti-Tmc6 (outside) (R)-anti-Tmc7(outside)

Fig.5; Subcellular localization pattern of TMC4, 6 or 7 in CCL39 cells that were either permeabilized or non-permeabilized
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EHERDHID, WA REOEEU) Fa A ERL,
FNENORRIUR TR Y — L Z iR T DB
Bdbd,

4) M BFEFR S DPUARE WS R, D7t TMCY,
6, 7SN EfELE L TIPEIRIZHBIL CD e b
Mol

5) ) FHEREEL T, TMC DHDX A7 TILERIE NaCl
IZdoT Ca¥ B FRBZAECTZIEND, BB Natlc
KU MEN B D ATRENEAVRIR S N, LsL, ZiuE
FIRBEICES>TELTWA AL FEDLD T, v
=N E DR HDME N DD, v =h—)L T
DI LS AU IR % B0 (2 Z0TEME b S
NDG T ThHDHES 2D, FTo, LD LOTREINT
W TMC-1 ZfgtE=s ho— L LR 57-
b, BEICHR B TMC-1 ® DNA &8 %%, "HrLEi s
RYL—THIRIANTWD, 5 %IE, ZNETHILEY
FNEIC R BLEH, FEEE, NaCl IRINCIDHIIEAN Ca2 i
D ERT 2D R T 5T E ThD,

5. S NEE
AN Ca> e D, =T A& TMC OHHY T XA 1%

Na' -t —THoa[REMENE L TW5, 4141%, TMC
WAT L F XY IV BHANIAZ bR T2 Al REM: 2T
BT B0, RoT I TEREEANTAA B E

HWETDUENDD, bLALT BRI HERINNE, 3
MDA ROVEMACE L Z 9 A A ORI 2 S 7
’\‘Z)o

HIZ, BHIZBITLAEHNAEZILNIT 570
H}!%EI’J I% CRISPR/CASY > AT Lg & D7 /.Afﬁﬁ%&ﬂ‘y
AW TRIEF R~V AZERL, REfRIT 21T T 7E
THD FAIE, BHFFERE T OHE AV TELDEIE

TUEEYBMERS I TRY, BAIZIXFRE) LA ED
fiRRT 2L, BEREABRZRI LSRN /< TMC DR
FEHE, FFIC NatBo —LL COZREIZHLINITHTIE
THD,
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Summary

Excessive salt intake is a leading course of several cardiovascular diseases, including hypertension.
Underlying salt intake is our ability to taste salt. ~Although molecular mechanisms of sensing sweet, sour, umami
and bitter taste are relatively well defined, molecular basis of the salt taste is poorly understood. Recent evidence
suggests that the tmc-1 (transmembrane channel-like protein-1) gene in C. elegance is a sodium sensor required for
behavioral avoidance of high salt concentrations. There are eight ortholog genes in mammals (TMC1 to TMCS).
TMCI and TMC2 have a role in hair-cell mechanotransduction and mutations in these genes are associated with
deafness. TMC3 is expressed specifically in neuron and TMCS is in the thymus. The function and expression
of the remaining genes (TMC4-TMC?7) are poorly characterized. To address this limitation, we obtained mouse
TMC4-7 cDNAs and constructed GFP-tagged fusion proteins. We also produced subtype-specific antibodies
against TMC4, 5, 6 and 7 that are designed to recognize extracellular epitopes. These antibodies demonstrated
that TMC 5 and 6 are expressed in the heart and brain at different developmental stages of mice. TMC4, 5 and 7
are expressed at the plasma membrane in cultured cells since they were detected in non-permeabilized cells with
extracellular accessible antibodies. To determine the function of these molecules, we performed Ca?'imaging
analysis and examined the effects high extracellular Na* stimulation (300 mM NaCl-containing Tyrode solution).
This intervention evoked a rise in intracellular Ca®*, but only when cells were transfected with one of the TMC
cDNAs. Thus, we conclude that TMC proteins sense high concentrations of Na* and/or a high extracellular
osmolality. This result provides a strong support that TMC proteins are Na® sensors or mechanosensors.
Further studies are required to determine the expression in the tong and whether they are ion transporters using

electrophysiological techniques.



