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RyR

RyR family Number of _
amino acids  Species
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Kanueswviu kanan KesA uz Streptomyces lividans
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(a) 6TM/1P — Kv and calcium-dependent channels (b) 2TM/1P - Kirs and KcsA
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Ca-axtuBupyemsbiii K xanan (MthK) u3
Methanobacterium thermoautotrophicum.

Kpucrammmdeckas cTpykTypa KaHajla B
(KaTbIUii CBSA3aHHOM ) OTKPEITOM COCTOSIHUH.

Bocemb RCK nomenos (perynstopoB KanmeBow
IPOHUIIAEMOCTH ) 00Pa3yIOT BOPOTHOE KOIBIIO Ha
BHYTPECHHCH MOBEPXHOCTH MEMOpaHbl. DTO BOPOTHOE
KOJIBIIO MCITOJIB3yET SHEPruio cBs3biBaHus Ca s
COBEPIICHHS MEXaHUYECKOM paOOTEl M OTKPBITHS ITOPHI.
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HMonusbiin kagaia ASICI

pHT5 o 58 pH 7.5

Nature 449 2007



Crpykrypa penenropa P2X
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T Kawate et al. Nature 460, 592-598 (2009)
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Cyobeaunuiia Mexanopenemnropa Tb-MscL
(Mycobacterium tuberculosis)

15 kDa
136 a.a.

n
- NVVDLAVGVIIGAAFGK E. coli MscL
141 15 | | 1| 11
RGNIVDLAVAVVIGTAFTA Tb-Mscl
11
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120A

MexaHo- 1 NOTEHIMAITYYBCTBATENbHBIN KaHal E. Coli

T

TM3

B | Middie-3
¥ 5 Domain
1\ Carboxy-terminal
- Domain

Fig. 2. Ribbon diagrams of MscS. (A) The polypeptide fold of a MscS subunit, viewed
perpendicular to the sevenfold axis, with a rainbow gradient coloring scheme from the NH,-
terminus (blue) to the COOH-terminus (red). The membrane-spanning helices in the trans-
membrane domain are labeled TM1, TM2, and TM3. The two remaining domains of the
monomer, located in the cytoplasm, as well as location of the § strands, are also indicated.
Brackets denote approximate dimensions of the molecule in both (A) and (B). (B) The MscS
heptamer viewed down the sevenfold axis, looking into the permeation pathway from outside
the cell. The coloring of the subunits is as in (C). (C) Stereo side view of the MscS heptamer,
viewed from the same direction as in (A), with each subunit represented in a separate color.
The orientation of this view is such that the periplasm would be at the top, and the cytoplasm
would be at the bottom of the figure. This figure was prepared with MOLSCRIPT (52) and
RASTER-3D (53).
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Activation of thermoTRPs by naturally occurring compounds
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Mantonopun Salmonella typhimurium
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HepBHass cucTeMa KaKk MULLUEHb aencreus NPpUPOAHbLIX TOKCUHOB




Ca’", Na*, K*, CI, npOTOHAKTHBHPYEMEIC
kaHaibl; AChR, NMDA, agpeHepruueckui,
[J1YKarOHOBbIN, HEUPOTECH3UHOBBIN,
AHTMOTECH3UHOBBIN, PUAHOJUHOBBIN
PELENTOPHI; MEXAHOPELENTOPHL, TPAHCIIOPT
aJlpeHAJIMHA; CHCTEMA SK301IMTO3a U Jp




Site 1 (TTX, 8TX)
Site 1 (p-conotoxin)
Sita 2

Site 3

Site 4

Site 5

NEERERCE

Figure 1. Proposed transmembrane arrangement of the a-subunit of Na® channels, A, Functional mapping of the sodium channel o
subumit; the pore is represented in red, the voltage sensors in yvellow and the inactivation gate in blue. B. Location of neurctoxin
receplor sites on mammalian sodium channels. For receptor sites 3 and 4, only those segments responsible for at least five-fold change
in binding affinity are highlighted.
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KoMnoHeHTBI IIPUPOIAHBIX A10B — IIPCAIICCTBCHHUKH JICKAPCTB

Drug

Captopril

Batroxobin
Ancrod

Tracrium

Botulinum toxin
Ziconitide
Conantokins
Aggrastat

ABT-594

MiniCD4

Origin

Bradykinin-
potentiating
peptides from
Bothrops jararaca.

Serine protease
(Bothrops)

Serine protease
(Bothrops)

Curare from plant
Chondrodendron
tomentosum

Clostridium
botulinum

a-conotoxin MVIIA
from Conus magus

Cone snail : Conus
geographus

African saw-scaled
viper : Echis
carinatus

Frog : Epipedobates
tricolor

Engineered
scorpion toxin
fold

Action

Decrease hypertension

Thrombin-like agent
Thrombin-like agent

Curare-like agent :
Paralyses skeletal
muscles

Block release mediator :
antispasms,
antiwrinckles

Block N-type Ca2+
channels : antipain

Block NMDA receptors :

epileptic properties

Inhibits platelet
aggregation : prevents
clots from growing

Agonist of neuronal
nAchR : analgesic
activity

Block gp120 &
unmask neutralizing
epitopes : anti-HIV
vaccine:

Date

1975

1980
1980

1980

1985
2004
1990
1992

1998

2003

Status

A major drug

Drug
(Pentapharm)

Drug
(Pentapharm)

Drug

Drug
Drug

Potential drug in
Phase I

Drug

Potential drug in
Phase 11

To enter
preclinical
trials
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NonyyeHune klHK 6aHkoB

BoraeneHue mRNA

TPAHCKPUTTLINS 3 S
Popmuposarue = TTocTpoeHue
6aHKa AaHHeIX EST kOHK
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HyKneoTuaHoOU : .
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% ba3bl AaHHbIX (ADEST) ana aa00BUTLIX
xenes 11 BuaoB naykos

16433 nocnepoBatenbHocTM KAHK 66110 onpeaeneHo

/199 KNOHOB ONUCHLIBAKOT CTPYKTYPHbIE TOMOSIOrY TOKCUHOB
naykos, ngeHtudpunuymnposaHo 1562 Hosbix nentuaa,
npuHagnexawmx K 339 CTPYKTYPHbIM rpynnam

Agelena orientalis, Chiracantium punctorium, Misumena
vatia, Tibellus oblongus, Lachesana sp., Lycosa sp.1,

Lycosa sp.4, Lycosa sp.5, Heriaeus mllotei, Oxyopes
kitabensis, Thomisus onustus
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- CywlecTBYIOT pa3J/iMyHbIe
MexaHu3Mbl BO3HUKHOBEeHUs 6onu

- XpoHuuyeckue 60s1m oCHOBHaf
npuuynHa obpalleHna naymMeHToB 3a
MeAWULIMHCKOWN NOMOLLbIO

- OKOJI0 O4HOM TPETH yesioBevyecTBa
cTpajaeT OT XpoHn4YecKkom 6onam

- 20%0 nauMeHTOB He pearupyroT Ha
o6e3bonuBarowime npenapartbl




Pain patients

In Germany (population 82 Mill.):
20 Mill. with chronical pain

5 Mill. medically treated

1.2 Mill. severely affected

20% of pain patients don't react to any
pain drug
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% Prialt® (ziconotide)

Conus magus

r ] |
'CKGKGAKCSRLMYDCCTGSCRSGKC?®

CenextuBHbir 010katop N-tuma kanpuuesoro kanana, EC;~0,1nM;
3(p(PeKTUBEH JJIs JJCYCHUS XPOHUYECKUX O0JIeH



IlenTuiHBIE TOKCUHBI KaK MPEAIICCTBECHHUKHN
JICKapPCTBEHHBIX MpPENapaToB

Crenu(UIHOCTH ACUCTBUS
CTaOuIbHOCTH
NMMYHOTE€HHOCTH
OnTuMu3anys CTPYKTYPHI
IIpon3BoACTBO



% TecT cucteMa Ha OCHOBe OOLMTOB

T7 transcription

ereBoun reH
start 4

T7 RNA nonumepasa

rNTP, Cap-analog

caum

Poly (A) tag

pecmpuxkyuu TRPV1 mRNA
A =
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-100

-200 = *

-300

MmRNA

—

3P mecm

-400 -

-500 \I

-600 -

oouuntbl X.laevis
[N CUHTE3a 0 200 ;
MeMODaHHbIX beLenTtopoB Time, sec
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%Tea CUCTEeMa Ha OCHOBE Ha OCHOBE YXUBOTHbIX KJ1IETOK

transfection to
eukaryotic cell lines
(HEK293, CHO)

' : === Stable cell lines
+ selective antibiotic l

agonist and/or
sample treatment \/
Detection using fluorescent probes
1. Ca?*influx

2. Membrane potential change

3. Intracellular pH change

electrophysiological

tests
HEK-293

TRPV1
Flou4
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% APHC1 - nepBbI1 nenTUAHLI UHTMOUTOP
TRPV1
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maximal inhibitory effect
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AHaabrernueckas akruaocr APHC1 In vivo
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% AHaabrernueckas akrupHocr APHC1 In vivo

I'pynna anajgbreTukoB Ha3zpanue Mopaesu 601€BOM CTUMYJISIITANT Mopaesu 6oJ1eBOM
in vivo, ED ), Mr/kr CTUMYJIILMH in Vivo,
ED_j, MKMOJIb/KT

HIIBC (necrepouanbie AcnMpuH >200 >1100
NMPOTHBOBOCHAJIUTEIbHbIE JAuknopenak 6 20
CpeacTBA- HHTMOUTOPBI Unaomeranun 15 42
HMKOOKCHI€HA3BbI 2) Noynpoden 15 e 3
ONHOHUBI Mopdun 1-3 35

TpaManoJl 10 38
MecTHBIE aHECTETUKHU JIugoxauH 1-10 (mecTHO 10-100) 43
Antaronuctsl TRPV1 APHCI1 0.1 0.016




E"’EHERG (human ether-a-go-go related gene)

* KJIOHUPOBaH B 1994 roja, LIMPOKO 3KCIPECCUPYETCH B

cepile ¥ HEPBHOM cucTeMe

° M0p0o-00pa3youias o-cCy0beIMHHIA MOTeHIHAJI-
3aBHCHMOIo KaHaua I,

¢ ompeacasier ﬁbICprlﬁ KOMIIOHCHT 3aACPKAHHOI'0

BeInpaMiIeHud (I,,), orBeyarommii 3a ¢pazy penosipusanmu

cepamna

Long QT Syndrome

* xapakrepu3yercs yaauHeHueM QT nnrepBasna

(0os1ee 440 mcex/360 mcek -HOpMa)

* MPUBOJUT K KeJIYyI0YKOBOM apUTMUM <:
* HacaeacTBeHHas popma LQTS cBsizana ¢ MyrauusiMu B

rene hergl

e HecneuMpuuHbIi 010K I pasJMYHBIMU NIpeNapaTaMu
(aHTHAPUTMHUKH, AHTUIICUXOTUKH, AHTUOMOTUKH, JP.)
NPUBOAUT K npuodperennoii popme LQTS




Crnenudpuunocrtb aeiicteuss BeKm-1

K+-channel

Ca 2+-activated
SIS T=3)
rSK2 (n=13)
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KCNQ2+3 (n = 3)
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% MoJieKyJsIpHbIe KOHTAKThI: TOKCUH-KAHAJI

PHE 14 1vysS18
TYR 11

IHoay4yeno 17 myrantoB BeKm-1
U 51 myranT HERG kanana
OOHapy:xeHbl KOHTAKTHI
Y11/1583; Y11/Y597; F14/R582;
F14/Y597; F14/D609; K18/S631;




Co3gaHue NenTMaoMUMETUKA

nenTmaomMmmmMmeTuK
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