TRANSPORT
TRANSMEMBRANAR ACTIV




CARACTERISTICI

0 PROCES ENDERGONIC (AG > 0)

0 IN SENSUL CRESTERII GRADIENTULUI

d REALIZAT DE PROTEINE MEMBRANARE

3 VIZIUNEA CLASICA:
SITUS DE LEGARE MOBIL

1 VIZIUNEA ACTUALA:
MODIFICARI CONFORMATIONALE




CLASIFICARE DUPA SURSA DE ENERGIE

— PRIMAR: ENERGIA PROVINE DE LA O
REACTIE EXERGONICA SAU DE LA LUMINA

— SECUNDAR: ENERGIA PROVINE DE LA

TRANSPORTUL PASIV AL UNEI ALTE SPECII
CHIMICE

» SIMPORT (COTRANSPORT)
» ANTIPORT (CONTRATRANSPORT)







IONI LOCALIZARE
TRANSPORTATI
TIPEE,
H* Membrana plasmatica (plante, animale)
H" /K" Mucoasa gastrica (animale)
Na" /K" Membrana plasmatica (animale)
Ca’* Membrana sarcoplasmatica (animale)
Ca’* Membrana plasmatica (animale)
TIP FF,
H* Membrana unor celule bacteriene
H* Membrana interna a mitocondriilor (animale)
H” Membrana cloroplastelor (plante)
TIP VACUOLAR
H” Membrana lizozomala (animale)
H* Granule secretoare (eucariote)
H* Granule de stocare (eucariote)




POMPA DE Na"/K™

Interior

Membrana

+ Exterior

10 December 1997 will always stand
as one of the brightest days in the
annals of the University of Aarhus —
the day in which the first researcher
from this University was awarded a
Nobel Prize.

Skou, 1. C. The influence of some cations on an adenosine triphosphatase from
peripheral nerves. Biochim. Biophys Acta 1000, 439-446 (1957).




DA NASTERE SI MENTINE GRADIENTI DE POTENTIAL
ELECTROCHIMIC AI IONILOR Na* SI K* IN CELULE ANIMALE

Excitabilitate

L Regleaza pH-ul
electrica

intracelular

Transport activ secundar
(uptake of 10ns, amino acids,

] . Regleaza volumul
nutrients, neurotrasmitters )

celular. (Apa
urmeaza sarurile.)




Extracellular
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M=245-290 kDa
» STRUCTURA MOLECULARA: heterodimer (a. B)

e o: 1020 amino acizi
10 elici o + bucle

transport; activitate enzimatica

* B: 1 elice a + 1 domeniu extracelular

legare de K™ ; stabilizare

* FXYD (y in rinichi): 1 elice o

» Subunitatea o - analoga

‘4 C2'-ATP-azei din reticulul
P sarcoplasmatic (SERCA)




FUNCTIONAREA Na"/K"™ — ATPaze1
SCHEMA POST-ALBERS




3Na* + ATP+E, —> E,-ATP-(3Na*)

\{J ‘k
E,-ATP -3Na™

nd 1
\ N




E,-ATP-(3Na*) ——> ADP+E, —P-(3Na*)*

E1_P(3Na+)ﬂc < E—
ADP 4
\{J ‘ k
E,-ATP -3Na™

nd 1
\ N




EI_P‘(3Na+)OC )Ez_P'(3Na+)

E, —P(3Na" )o. = —~E,— P-3Na
ADP 3 &
E,-ATP -3Na™

nd 1
\ N




E1 - P(3Na+)nc <

g 3

E,-ATP -3Na™

ed
\




E, —P(3Na ). = —E, - P-3Na

ADP 3
\ﬂ : ;
3Na’
E,-ATP -3Na ™ Es =P

nd s
\ I




E,-P-2K*) ——> P

E, —P(3Na ). = —~E,— P-3Na
ADP 3 4
‘\ﬂ > 4
3Na’
e P
E1'ATP - 3Na E2 ] 2K+
ATP, 3Na" .
ET E2 — f'2K

) I




Ez'(ZK_I_)OC )El‘(2K+)

E, —P(3Na")o. = —E,— P-3Na
ADP 3 4
‘\ﬂ > 4
3Na’
e P
E1'ATP - 3Na E2 ] 2K+
ATP, 3Na" .
E‘t E2 — f'2K




E, —P(3Na")o. = —~E,— P-3Na

ADP 3 4
‘\ﬂ > 4
3Na’
e —_ P
E1 -ATP - 3Na E2 ] 2K+

ATP, 3Na" .

ET E2 - P+2K
2K 4







TRANSPORTUL ACTIV SECUNDAR

> ENERGIA NECESARA REZULTA PRIN CUPLAREA
CU UN PROCES DE TRANSPORT PASIV (EXERGONIC)

» EXEMPLE:

S1m
S1m

anti

port Na"/glucoza (membrana citoplasmatica)

port Na/colina (membrana presinaptica)

bort Na*/Ca’* (membrana celulelor excitabile)

S1m

port Na"/aminoacizi (membrana’Citoplasmatica)




Step 1. Two substrates bind to the extracellular
zide of the transporter. One substrate (MNa+ion;
15 traveling “downhil1™, and will energize

transport of the other substrate Camino acid).
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aotep 1. Two substrates bind to the opposite
sides of the transporter. One substrate {Na+
jiony is traveling “downhbill™, and will energize

| n=1de of Cell







»>AGENTI FARMACOLOGICI UTILIZATI IN INSUFICIENTA
CARDIACA

>INHIBA ACTIVITATEA POMPEI DE Na*/K*

4

Scade ritmul expulzarii ionilor de Ca** prin antiport Na*/Ca’* .

3

Creste concentratia intracelulara de Ca?".

$

Muschiul cardiac se contracta mai puternic.
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Ogawa H et al. PNAS 2009;106:13742-13747

©2009 by National Academy of Sciences
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STUDII EXPERIMENTALE

#* USSING - ZERAHN : transport prin membrane
epiteliale

** VOLTAGE CLAMP: masurarea curentilor

transmembranari la potential fixat

** PATCH CLAMP : voltage clamp pe un petec de
membrana; permite masurarea unor curenti
monocanal.

# INHIBITORI: TTX, TEA, ouabaina
M [ZOTOPI RADIOACTIVI: masurarea fluxurilor




