MEMBRANOVY TRANSPORT

Kompartmentace — struktura bunék

Komunikace — material, signaly (viz regulace)

Zpusoby transportu

Transport latek pfes membranu — volny x zprostfedkovany

Volny — difuse pfes membranovou strukturu — malé nepolarni molekuly (plyny)
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Zprostiredkovany — usnadnéna difuse nebo aktivni transport
- specialni transportni systém - membranova bilkovina (komplex)
Typy:
— mobilni pfenase¢ - zména konformace otevira vazna mista stfidavé na jednu
a druhou stranu
— kanal (iontovy) — oboustranné bud uzavfen nebo otevien — fizeno chemicky
(vazba ligandd) nebo potencialové

Difuse prosta i zprostfredkovana — pasivni transport

Channel proteins provide
the openings through which
small, dissolved particles,
especially ions, diffuse by
passive transport.
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SCHEMA PROSTE A USNADNENE DIFUSE - kanalek a mobilni pfenaseé¢
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SCHEMA MOBILNIHO PRENASECE v pasivnim transportu

Mechanism for Facilitated Diffusion
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USNADNENA DIFUSE GLUKOSY zprostiedkovana mobilnim pfenaseéem
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Kinetika transportu, obdoba enzymu u zprostfedkovaného
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Mechanismus pusobeni prenasecu (usnadriovacl)
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Umélé kanalkyv a mobilni pirenaSece (ionofory)
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Depsipeptid (smiSeny ester-amid) valinomycin — pienos K*
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VALINOMYCIN - komplex s K a bez



VALINOMYCIN - K*

Gramicidin — peptid — kanal pres membranu

Struktury gramicidinu.
Netvofti a-helix (obsahuje D- i L-aminokyseliny).
Helix o 6,3 AK zbytcich, pfipomina B-skladany list, oznaCovany jako B-helix

Mellitin — v¢eli jed



Energetika transportu

Pasivni transport - proti gradientu - energie vlastniho potencialu latky — difuse (Fick)
Aktivni transport - po gradientu - energie dodavana zvenci
- primarni - spfazenou chemickou reakci (ATPasa, oxidoredukce)
- sekundarni - spfazenym exergonickym transportem jiné latky
Chemicky potencial
H=RT.Inc+ o
Ap = RT . In (cx/cy) pro pfenos 1 molu
Elektricky potencial — ionty
AW = (RT/nF) . In (co/c1) - pro dany ion
Elektrochemicky potencial

AG = RT . In (co/cq) + nF.AW - pro vSechny ionty
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AKTIVNiIi TRANSPORT - PRIMARNI A SEKUNDARNI

Na®,K*-ATPaza a pfenaseé glukozy symportem s Na*



Membrane Energetics

AG = RT2.303 log (C2/C1) + nFys
= 5.7(KJimol) log (C2/C1) + n96.5(KJ/moljy

= 1.36(Kcal/mol) log {C2/C1) + n23.1(Kcal/molyy

1. To pump Na* out, both forces
work against.

AG = 5.7 log(140/10) + 1x 96.5 X
(0.07 V)= 6.5+ 6.8 = 13.3 KJ/mol

2. To pump K* in, concentration
gradient opposes, but electrostatic
field favors import

ATP ADP + Pi

K'=5mM
Na® = 140 mM

K" =100 mM
Na“ =10 mM

AG = 5.7 log(100/5) + 1x96.5 x (-0.07 V) = 7.4 — 6.8 = 0.6 KJ/mol

3. Topump 3 Na* out and 2 K*in:

3x13.3 Kdfmol + 2 x 0.6 KJ/fmol =42 KJfmol = 10 Kecal/mol

4. ATP hydrolysis: standard state give -31 KJ/mol = —7.5 Kcal/mol

However, steady state conditions (ie ATP =~ 8 mM, ADP = 1 mM, and

Pi =~ 8 mM) gives
-49 KJ/mol =-11.7 Kecal/maol

more than enough to camy out the pumping.




ZPUSOBY transportu

UNIPORT - jen u pasivniho nebo primarniho
KOTRANSPORT — soucasny transport - vzdy u sekundarniho, maze byt i u primarniho
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ATP-powered pump lon channel Transporter
(109 - 103 ions/s) {107 - 108 ions/s) (102 - 10* molecules/s)

Uniporter Symporter Antiporter



Summary of Transporters
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FUZE MEMBRAN

Splynuti bimolekularnich fosfolipidovych vrstev — pfekazka — odpor hydratace, naboje
apod.

Fuzogenni faktory
— Ca’, bilkoviny — kaskady reakci — nakonec fuze

- umelé — polyetylenglykol (odnimani vody)
- model — fuze ok tuku na hladiné

(a) Endocytosis Plasma
membrane

@ > Vesicle
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LIFE: THE SCIENCE OF BIOLOGY, Seventh Edition, Figure 5.15 Endocytosis and Exocytosis
©2004 Sinaver Associates, Inc. and W. H. Freeman & Co.
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