23 ATP-sensitive
g|ucose. LLod potassium
uptake channel

glycolysis,
respiration

voltage-gated
calcium channel

storage granules

© 2004 BETA CELL ETOLO

W

N A
. ¥ ¥ [
ANV G
SN P b kel




PIBHOMAHITTA IOHHUX KaHaNIB

* [loTeHUiaNnKepoOBaHi

nn%
o Kaniesi J'e Q“ B %UEL
CNG  HcN CavJ U U m
o KanbuieBi Ta HaTpiEBI KAOAZ 8 LNy oty
o TPIl — TpaH3iEHTHOrO peLenTopHOro
noTeHuiany | ‘B‘L
Kzp
o CatSper + 2-pore channels .
. R n{\% nnﬂv
o KepoBaHi UMKAIMHMMM rrg [ U,
HYKNneoTnaamu 3
o PiaHoguHOBI peyenTopu ol 3 % )
i e TRPC "U‘l:‘
* JliraHAKepoBaH] s v | Jres
i AHiOHHi C‘Kcﬁca“xﬁs K4
no! Ki3 6 Ki2
° Ple 70 Jqu o — 0.05 substitutions/site
Kea Kir

* KOHEeKCMHU Ta NaHEeKCUHU

 JlenokepoBaHi KaHaU

https://www.guidetopharmacology.org/GRAC/FamilyDisplayForward?familyld=689



https://www.guidetopharmacology.org/GRAC/FamilyDisplayForward?familyId=689

© 2010 Chaudhari and Roper

CKinbKu byBa€ cMmaKiB?

T1R1 + T1R3,
mGIuRs
GPR120? Umami
GPR40? -
CD36? w /& &S x 5V
Kch? <& \\ a.)
LN 639
= 3
1 = ENaC
- i - others
E %""‘
N D
% /.
Qy - Iﬁ@g
T1R2 + T1R3, T2Rs
others?

Sour
Intracellular acidification,
—?

Nirupa Chaudhari, and Stephen D. Roper J Cell Biol
2010;190:285-296

JCB



Mechanisms by which five taste qualities are transduced in taste cells.

Sweet, bitter or
umami tastant

&
o T

o B C
N Sour Salt o
""tfi\‘\ Proton-sensitive tastant Na*
~ chamnel O ENaC
\\;:‘ | H.Ac
,'J}l/‘
+ + ++ + +
Nirupa C
2010;19C

© 2010 Chaudhari and Roper



ChR2 +

e G

optic fiber




CKiNIbKKM 3anaxiB Mu BiAYYBaEMO ?

odorants Mucin Layer
. e @ ® o Ca2+.Na+ o
extracellular ° ¢ ce®®
®
OR OR
AC
. B & © °
intracellular /" \ J _
ATP cAMP_“g o Cl
o 00
Na" cd*
OFF ON

Front. Cell. Neurosci., 09 September 2009 http://dx.doi.org/10.3389/neuro.03.010.2009 NliueH3ia: CC-BY-NA 3.0



http://dx.doi.org/10.3389/neuro.03.010.2009

[eHn oNbdaKTOPHUX peLenTopiB

1p36 1 1-1(1)
3p25 4p16
6p24
1p12 6-34(11
P e 635} ; 11p15 §11-3(97)
10p12
1922 pe-186(26) 3a12431033) 9p11 i§9-36(3) 12 P2 124
10q11a(10-47(1), § 1258
qi2 1 9 )
3q22
k 11q13 1-624)Ss
9
6923 [l6-144(1
T eiran, | R i)
1-244(39 : 11924
1q44 JqS? 2-245(2) 5035 U 5-189(4) 9q34[99-113(14) Q24§ 11-121(51)
67 2 12 4 4 a7 20 31
1 2 3 4 5 6 7 8 9 11 12

14q11814-17(4 5 17p13m17-1(22
@811 15-1812) 13 M .16¢ P (22)

9 19p13 jlg:;ﬁ}z) =
13g21 18q11 19-16(13) ptor 8 22q11 22 13(1) !
17q23[M17-60(2) E Xq26 Fx-126(1) E
15026
15-98(2)
2 43 15 4 24 2 28 2
13 14 15 16 17 18 19 20 21 Y

Bettina Malnic et al. PNAS 2004;101:2584-2589

©2004 by National Academy of Sciences | | g A ; E



HobeniBcbKa npemisa 3 @isionorii




MoneKkynapHi TepMmomMmeTpu

TRPMS8 TRPV4

TRPV1

I

TRPV2

FELER o €

0 10 20 30 40 50 60
Temperature (oC)

g
o
Em‘ﬁl*}‘ﬂl"&.



«XONOAHI» Ta «rapAYI» MOSIEKYAU
v: &% CH,

M’aTa i mMeHTON

[lepeub 4ynni i
KancaluuH



AK 3miT «bayaTb» iHPppayepBoOHe

nostril eye

pit
x,
nerve TG b TG fibres
fibers P

Inner cavity
Outer cavity

Pit membrane

C 105, d 1054
% 1044 T 104
S TRPA1 e
= 103 . ® 1034
o :
2 102 s 1024
o . o
2 . 2
= 104 - Other TRPs 104
(1] c
@« —- S
14 14
04 04
01 10" 10° 10° 10¢ 10° 01 10" 10° 10° 10¢ 10°

Rattlesnake DRG (reads) Non-pit snake DRG (reads)



I\/IexaHopeu,enTopm

Gene silencing Genesﬂenung o
a
N +
Mechanical force l Measure Mechanical force Measure - K
Candidate gene T - 71 Candidate gene 72 > G

Touch

PIEZO1 : _
- PIEZ02 Closed Bl Proprioception o, D]
., Ca |
Na K
Mechanical force
l Open

lons

AsTop: SimonVYel - BnacHa pobota, CC BY-SA 4.0, https://commons.wikimedia.org/w/index.php?curid=75746183 E _-.Af'»—_:;{:‘
https://www.nobelprize.org/prizes/medicine/2021/press-release/ © Aarily



https://commons.wikimedia.org/w/index.php?curid=75746183
https://www.nobelprize.org/prizes/medicine/2021/press-release/

Membrane potential, V_, (mV)

[loTeHUuian Aii HeMpPoHa

‘ Vthreshold

________________________________________________ —— V

rest
| | | ] ]
0 1 2 3 4 5

Time (ms)
© PhysiologyWeb at www.physiologyweb.com



[loTeHUlan Al KapaiomioumnTa

Early to
repolarization Plateau (2)
(1)
Od— — — = = = — N o e ———
T
e
?E Final
Upstroke I T repolarization (3)
(()) KACH !
(R
R "T PdC(:lT)dk(fl;"
- function _-
L.l ;
APD
—80 _Resli;g_ e =R — — e el
(4) 0.2 seconds NCXd
l‘.f
e -
5 —_—
I‘.IA
l‘. »
I‘.l
I,
NCX
1,
Il, ALY
d Copyright @ 2006 Nature Publishing Group

Q’ Nature Reviews | Drug Discovery
: Augustus O. Grant. Circulation: Arrhythmia and Electrophysiology. Cardiac lon Channels, Volume: 2, Issue: 2, Pages: 185-194,
DOI: (10.1161/CIRCEP.108.789081)



[loTeHUlan Ail BOAIA pPUTMY cepuA

Ca?*
° ® o
. ® Na’o
a o0
\\\ J /Ca,L //
s d K/ Inex
SK depolarization | depolarization e
CaV, g
C V | v Release
/ T Ca2'] ( ‘
b Incx L AP R
; A
& °* Ca?*
lf/ /NCX SK4 o SR
o |
v v °o
) X ‘.
SK4 ) SK4

David Weisbrod et al. Acta Pharmacol Sin 2016; 37: 82-97;
doi: 10.1038/aps.2015.135

Figure 5 Pacemaker model of human embryonic stem cell-derived cardiomyocytes
published by @ narure publishing group  (@d@pted from Weisbrod et al, 2013, Ref [173])



HM3bKOMOPOroBi Ka/bLLIEBI KAHANW

d

wit rebound Cav3.1-/-

| <
hyperpolarisation h burst

—Q—{/?

Low Threshold

Spike (LTS)

C resting Vm
h 00 / meo
window
current

-90 -80 -70 -60 Vm (mV)
Lory, P.,, Nicole, S. & Monteil, A. Neuronal Cav3 channelopathies: recent progress and perspectives. Pflugers Arch - Eur J
Physiol 472, 831-844 (2020). https://doi.org/10.1007/s00424-020-02429-7 CC-BY 4.0



https://doi.org/10.1007/s00424-020-02429-7

[eHepaTopn PUTMY B Tas1laMyCl

Tanamo-
KOPTUKaAbHa NeTnA

hypothalamus

T~ medulla

v \ b’
-\

i Fl >

N F
: SE

Brainstem cholinergic




Perynauia cekpeuil IHCYNIHY

b 18 @ o ATP-sensitive
glutcc‘J(se e e GLU2 potassium
uptake *

- /-\/-\ channel

&
o RPN~

Gucok inase J @ K+
ATP v o

ADP

voltage-gated
insulin release calcium channel o

storage granules
) z004 BETA CELL ETOLOGY CONSORTI!



[TpocTOpPOBi HEMPOHM FiNOKamna

* Y rinokamni Ta eHTOPUHA/bHIN KOPI iCHYIOTb
«MPOCTOPOBI HEUPOHU»

* Lli HEMPOHN MOXKYTb BYTM NOB'A3aHI 3 Nam’ATTIO NPO
06’EKTK Ta NPOCTOPOBOID NaM’ATTIO

Para-

hippocampal
cortex
Dentate gyrus

."\ \ \‘_\\
> Y,
wik . " ~: ‘
Perirhinal / — Entorhinal
. e cortex —
cortex
‘:f/ Subiculum

Tracey I., Leknes S.G. (2013) Hippocampus and Entorhinal Complex: Functional Imaging. In: Gebhart G.F., Schmidt
R.F. (eds) Encyclopedia of Pain. Springer, Berlin, Heidelberg. https://doi.org/10.1007/978-3-642-28753-4 1763



BunepearkeHHsa ¢pasu (phase

precession)
cet1 | 1 N/N[I |l
Cell 2 Nounounn
Cell 3 ..

evee \ AV

1 second




KanbuIEBI KAHANW | TOMNWA

Extracaliviar Ca2+ Caz+

Membrane | — g

&

ADF

g ",' b ATP MnaTtoH KocTioK
P e S MRS o 1924-201
o Na* (1924-2010)
3 R 5, "‘-.\l \ e
:.."* .1‘. t“ - . o
o N =i sadium calcium

R y calcium pump
G exchange

Intracaliviar




KanbLieBa CUrHaNI3aLLIA

Y, * Kanbuiese
Aeno

pag | Homer

PIP2
IP3

Stored C&
release

}

Growth cone
attraction

e
N v
CaMKEIll activation Growth cone s : M
* repulsion



Epinephrine (muscle) or
glucagon (liver) 7™ Adenylate

Trimeric
G protein

7\ Cyclic

|

Protein ~~ \ Protein
kinase A kinase A

Phosphorylase ~— ~ Phosphorylase
kinase kinase

Phosphorylase ~— ~ Phosphorylase
b a
Figure 23.11

Biochemistry: A Short Course, First Edition
© 2010 W.H.Freeman and Company



CepOTOHIH: BXIA4 KanbLito 3 Aeno

r_ ( } L - @ \
</ FluoForte -
/ Ca!‘

</ PLC

il Assay probe binds to
P calcium and fluoresces
/ cazo Cai‘
cazo Cazo
E.R. ca®* ca™

/'Ca‘b

Ca™ ca®* Ca™

ca®* ca” Calcium

Mobilization



alll‘

84 %5%.%/%5 "

"

- R%&s“i,;

SOt igiasaspsgnnanan,




