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Whole-body search of the channel synapse in mice
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In this study, we comprehensively analyzed the distribution of channel
synapses, a new form of chemical neurotransmission discovered In recent years. First, we
comprehensively analyzed the organs co-expressing CALHM1 and CALHM3 using mice and confirmed their
co-expression in multiple organs. Subsequently, we obtained structural evidence suggesting the
potential formation of channel synapses by these cells. This indicates that channel synapses are
present throughout the body, suggesting the potential to open up new areas of research in
neuroscience.

ATP CALHM



B X C—19, F—19—1., Z—19 (@)

1. WHZERRAR YKD&

REE C 5 FEAE (H k- k- o FIk-
R« FRLR) 1 XENEILERR D IR
FOZRINDD, FTHHB - 0k -
I FROZ AT T A ESH I 4538
END, WWED 1 BRI O e

I BGRAERE DS T FNBEI R T — K
(Taruno et al. Nature (2013) etc.)
Sweet,bitter,
umami compounds

K+
Nav ch |
J:@%EL':L‘E{ZM fl’d:/\ﬁ— P /EE@JH;{J‘ ATP (neurotransmitter) iV channels TRPMS Jl:j‘T
&S NI i, o BY @& @099 - |
M iF ¢ A B
[AF1E ATP R S, Zo ATP © o 7 +M BN e TasTRsorTashs
PRDEBRE R~ O EDE L L ® S |
THRIFHR A i~ & n 2 5, AR O pf action potential Ga* PLCR2
TRAR B AR 13/ M T 5 InsP, ~*DAG
N =— 7 T MR 1A TS CALHM1/CALHM3
|23 T calcium homeostasis modulator 1 OUt |
n Il BExADAS InsP B3 (R

(CALHM1)& CALHM3 IZ X5 ~T 1 A
U w7 CALHMI/3 BERDH R EY)
BHHF v 2L THDHZEE2RER LT, &5I220 CALHMI/3 2 AR &+ 5 Bk fbgs 7
2% [Ty XV F TR s L, WA HEME L T & 72 (Nature 495:223, 2013; J Physiol
595:6121, 2017; Neuron 98:547, 2018 etc.) ,

2. WMHEDOHEHM

T ANEAEAT LI WMRMEEE A AT O T ¥ R’V T TR TEFE 2 Db 77 2] L%
SNDBLEDOTHAN, WM T LR DD > TWRW, ZOH LWMEFEY 7 A3 4
HCERBIN O EEREEN LSO LA RTIED, Fr x AT T AORY S HER LML
72V, ZHUC KD Fi ek BRI A Bl T A Z E AR O BN E T 5,

HARMIZIE, LT O >OEEICE Y AT,

PR 1. 28 ToO CALHM F ¥ R/VR B & MR [F &
FREH 2. 4 CALHM R EEEHZ BT 5 F v 2Ly F 7 AREE DR E

3. WHEDTTik

AW IBIT b~ U A% AW KB, B SEBRat i E 42 JA AL ERR T L Ol
FHOFBRT 2 OB ERET B ICIRI L, 3MERZESOERBE =T - LTt %
FEhE L7, £z, EBROBERICEWCE, TREAMLER Ko ERRIEE ] X OFE
FERE DB FEBRFEEHIHEV N, FTRE/RPR 0 A Z D72 < L, A b L ARE R 28T 2 &4 T
FREITS T2,

FHHE Z DNA F2BRIT, [RERIFSLIER R n 7R 2. DNA EBRZE 2E B | B L OW5Es
HFOFTET D HFFERERE O {x 1-#0#2 2. DNA KRR 2E MRS & AREES TEE LT,

O £H TO CALHM 7 v R/ B H AR & finfE o [F) &

F ¥ XN T T RET D Z EDAMBND 55 FIFBIED & 2 A CALHMI & CALHM3 @ 2
DT TH D, iz, TNHDOHDTOERHIIBIT DRI —Imbin T\ ienotc, ZOF
FEIZFHEH L. CALHMI1 & CALHM3 M IHFHEBLT 5N TTF ¥ RV F T APBFIET L]
REMERE W EB 2. CALHMI « CALHM3 O35 Bl % 28 CHREMICHIT T 5 2 L 251 L
77

Fikdl LTIE. Calhml BL W Calhm3 D7 aE—FZ D TR TEFNEFNEL HEOEIEL R —
BB R ERBT DT 2T IV v I A~ AERE LT, 2O~ A%LUT, Calhml/3 T
2TV KLU R LIRS, 2RISR T2 Calhml/3 T 2T )V KL =~ A0 4 3 DllggsZEE L,
20D VR—&—% 7 P B lggs & Rk T I K D R LT,

IHIZ, VIR—F—X X7 ORBDPBEINZIEERIZ OV TIE, RT-PCR % VT Calhmli,
Calhm3 @ mRNA FEH 2R L1,

RO IFEETRIE &7z CALHMI/3 FEEHINIZ O\ T, FRR A SR 72 BEZn O i ff~ —
H—5 X L DI B RSP HAT T A Z LIk Y . FoMEMEERE Lz,

FREE® 4 CALHM ISR BT 5 F ¥ 1o+ 7 2&E o R E

SEEOTHM L7z CALHM1/3 BB N T, F¥ AT T FANEHR I TV DN
DUV TEFEFARR S IR K0 T 21T 7> 72,

F9°. CALHMI1/3 HFEBUHIIL & iR & Ol ST, CALHMI/3 IR HAI A AE B HT



1K & ARRARHE 2 FTHR L% Vglut2-ChR2-EYFP ~ 7 A % HIU N 7= Sl ik S O fRAT 24T 72 - T2,
RIZ, CALHMI1/3 LFEBLMANLIZ AT 5 A RSRHE DS BT~ 2 MmN E = R ARIZ OV T
CALHM1/3 L33 A2 ATt 5 Calhml/3 7 = 7 /v Kl < 7 & & B FEPT ATP AR % H
W SRR SRR 2 1 T T o T2,
w%IZ, CALHMI/3 TN & 77 U AEEIMEMRER ORI T v RV o F 7 R IR 72
I FAORSE RN L BN DM OW T, 12 h v U 7HUA (CytC) . T CALHMI HUiK, HT P2X2
YUk Z W=~ IV TFh 7 —BfG A A —2 0 I & » TRt 217172 o 1=,

4. WFFERE

O £H TO CALHM T v R/ BHAE & fiafE o [F) &

Calhml/3 T 27V KI =T ACRBIT D LR—F —F 30 38802 5 R FENT O 5 5.
CALHMI1/3 s HiAaE 2 B Dfiigs TH A L7=, £7-. CALHMI % L <3 CALHM3 O Hfl%s
Blifes b HE < RO . ZRENNEMTH O ABEIEIC OV T 6 BBV RS 5T
W5,

CALHMI1/3 3B SN WT N OfEERIZB N TH, 2 nidmd 7z Egiiia s L
TRIE SN, Bl 2B W TR O~ — I — L LR — 2 — & L oX 7 OHAFR R S,
CALHM1/3 BB 5 AEFERE L F v FL v F T ZADEE 2 /B4 R RN S L Tn
B, ek, LR—Z —FENHER S NI HE2 B0 T RT-PCR 21T 72558, Calhml 3 X O
Calhm3 DWW 3L H mRNA BB ER I TEY . LR—¥—X 27 O BAMERBL Tl vt
DEEZBND,

HEER 2T CALHMI/3 BRI Vglut2-ChR2-EYFP ~ 7 A2 W TRk S iz
Vglut2 FEBIREMGHE & B L T D 2 L3RR Sz, 20 Z L1k, CALHMI/3 s8I
MR L T F T A B L TS 21770 > TV D RIEEME A RIE T 5,

S 52 CALHM1/3 s BUAMAa I B3~ 2 Pl S ATP 28R CTh 5 P2X2 ZFBLL T\ D
Z &, OFD . CALHMI1/3 3B & 7 U UAEEHARE R L TV D Z B 50 &
VAESY

BB, ~ VTN T —BMETEMEERR I L D . CALHMI1/3 R BN & 7V S EEh i
R EDMIZ, T ¥ RNV T T RIFA D41, MIEN/NEE O AL E DS MR ST,

fE

MEOD, QOEBROFER., 25 OEB O CALHML/3 8 Mmn g R ah, &5lcz
NHEDOMBANRT v FN T T AER L T D AR Z R BT AR 25 Z LT T,
ZORERIT, F ¥ RV F T AR E EHER L, OB EEM A R THFSEIC L > TEER
MRZHZI-L EHIT A%, F v RN T T ARG 72 2 R A RE I D B 2 & 7
Sl EEZTND,



5 5 2 2

Okui Motoki Murakami Tatsuro Sun Hongxin lkeshita Chiaki Kanamura Narisato Taruno AKiyuki 35
Posttranslational regulation of CALHM1/3 channel: N- linked glycosylation and S- palmitoylation 2021
The FASEB Journal -
DOl
10.1096/fj .202002632R
Taruno Akiyuki Nomura Kengo Kusakizako Tsukasa Ma Zhongming Nureki Osamu Foskett J. Kevin 473
Taste transduction and channel synapses in taste buds 2020
Pflugers Archiv - European Journal of Physiology 3 13
DOl
10.1007/s00424-020-02464-4
Okui Motoki Murakami Tatsuro Sun Hongxin lkeshita Chiaki Kanamura Narisato Taruno AKiyuki 35
Posttranslational regulation of CALHM1/3 channel: N - linked 2021
glycosylation and S - palmitoylation
The FASEB Journal e21527
DOl
10.1096/fj .202002632R
Matsuo Masahiro Seo Kazuyuki Taruno Akiyuki Mizoro Yasutaka Yamaguchi Yoshiaki Doi Masao 39
Nakao Rhyuta Kori Hiroshi Abe Takaya Ohmori Harunori Tominaga Keiko Okamura Hitoshi
A light-induced small G-protein gem limits the circadian clock phase-shift magnitude by 2022
inhibiting voltage-dependent calcium channels
Cell Reports 110844 110844

DOl
10.1016/j .celrep.2022.110844




Taruno Akiyuki Gordon Michael D. 85
Molecular and Cellular Mechanisms of Salt Taste 2023
Annual Review of Physiology 25 45

DOl
10.1146/annurev-physiol-031522-075853

25 19 6

Taruno A

The channel synapse mediates epithelial chemosensory neurotransmission

2022

2022

Taruno A

The channel synapse mediates epithelial chemosensory neurotransmission

99 CPS-KPS-JPS

2022

Taruno A

2021




Murakami T, Nomura K, Hayatsu N, Okazaki Y, Taruno A

Extra-oral distribution and function of the channel synapse

55

2021

Taruno A

2021

Taruno Akiyuki

92

2021

Taruno A

Cellular and molecular mechanisms underlying sodium taste in taste buds

98

2021




Taruno A

2021

Taruno A

Physiological roles of CALHM1/3 channels ~ Channel Synapse ~

The 73rd Korean Physiological Society Annual Meeting

2021

Taruno A

Taste Coding and “ Channel Synapse” in the Gustatory System

The 35th Joint Annual Conference of Biomedical Science

2021

Taruno A

Salt-responsive Cells; A Unique Cell Type?

The 42nd Annual Meeting of the Association for Chemoreception Sciences

2021




Taruno Akiyuki

All-electrical signal transduction and “channel synapses" mediate sodium taste

2020

Taruno Akiyuki

All-electrical signal transduction and “channel synapses" mediate sodium taste

43

2020

Taruno Akiyuki

All-electrical signal transduction and “channel synapses" mediate sodium taste

The 18th international symposium on olfaction and taste

2020

Taruno Akiyuki

2020




Taruno Akiyuki

Transduction and coding of sodium taste in taste buds

2020

Taruno Akiyuki

2021

Taruno Akiyuki

Cellular and molecular mechanisms underlying sodium taste in taste buds

The 98th Annual Meeting of The Physiological Society of Japan

2021

Nakanishi Miho Nomura Kengo Taruno AKiyuki

Attenuation of electrical excitability of sour taste cells by extracellular acidification

2020




Nomura Kengo Taruno Akiyuki

2020

Taruno A

Channel synapse: a chemical synapse where transmitter release is mediated by ion channel pores.

lon Channel Modulation Symposium 2022

2022

Taruno A

Gustatory neurotransmission mediated via the channel synapse

the 44th Annual Meeting of Association for Chemoreception Sciences

2022

Taruno A

Cellular and molecular mechanisms underlying airway protective reflexes

100

2023




Taruno A

96

2022

Taruno A

43

2022

HP
https://www.tarunolab.com

https://ww.tarunolab.com

(Murakami Tatsuro)

(30848502)

(24303)







