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Separation of Charge Across a Membrane
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N potential energy
@@ I -Electrical forces
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_299 @ 2 -Membrane potential is:
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B Direction of ion movement ] w
Chemical driving forces due to Al it 0 balance be Chemical and electrical driving forces
concentration difference VP DD
A :. o the electrochemical force
Electrical driving forces due to L = :
charge of molecule L Eor this example:
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"“ - Chemical > electrical = outward force
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Membranes can be selective by Selective for type of ion
how many channels it has and 25%9 -due to size wmw and
what types of channels it has - 9 g wl ’.:"' d' n:mzs °:| PI':’w"
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HARNF LRAAE Eigerically_ Attract or repel particular ions
SiLLR . Consist of polypeptides_ Surrounded by a central core
=9 @ .
® ® 5 a""‘"ﬂ of the pore can be regulated (o0 \embrane potential
" regulates voltage-gated channels)
Fig 413
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bl P R ' 2b) Facilitated Diffusion (ectuslly a mediated transport) ~o
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NS r\ﬂS \no i Net flux of molecules across membranes is Eram high talow concentration or ~ =
gkl {-"»\‘Séggj'“‘ C downhill movement
Y _ r\@ Not coupled with ATP hydrolysis to move molecules in the opposite direction
\ (i-e. Tow to high concentration)

Phosphorylation always
lation alway. Flux 1 » Flux 2

keeps con'c of glucose low Glucose transporter (GLUT)

so that there is always a
greater con'c outside cell glucose glucose —
ECF = 6.6mM | ICF = 1.0mM
Pi i S,
G6P is the first step of Kreb's 6l G ohciae

cycle - so it doesn't flow out

T meme  Differs from simple dif fusion in
Svoven g & that it involves
: : 4 Selective membrane transporters for
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o 2¢) Primary active transport
o & _
)Q—D(\ e Direct use of ATP to power movement of molecules ggainst an
O-Qw 'g\r‘\f-‘ P electrochemical grodient or uphill
Wal b &0\ \O‘j Covalent modulgtion of transporter  (via phosphorylation by ATP) increases the
Q('G \ nC } = S ——affinity of the solute binding site
C . Dephasphorylation occurs by confarmational change of the fransporter
= f\u\,‘u {\jc b C'?S ‘[ and decreases the affinity of the binding site.
( oV Nﬂ\‘ 3 Examples include: Mg / K- -ATPase, Ca™ -ATPase. H' -ATPase
C ] L \_‘-435 H/K -ATPase
it o P 140mM 4amm
e = GQ. N e Intracellular K" = | extracellular K° =
B P o™ Inward movement of K+ _uphill and reguires active transport
se (co \o
o™ € ('?‘j N‘T P\ JS Seq Table 41
gol' Mo .
o‘a Intraceliular No* =
\Aﬁ . extraceliular No- = 15 mM
3 145 mM
e _'hmmrdmwf Ma+
®» uphill and requires active transport
Intracellular K = 140 mM
~ extracelivlor K =4 mM
"—‘.' Inward movement of K+
N é | uphill and-requices-active transport
@  Existsin almost every cell
@ e ——
- il e Fig 4-14 2
Membranes are "leaky” to ions
(sodium is constantly leaking ™ @ 1on pumping ta maintain
in, potassium is constantly 9 gt @, %g grodients graduces heatas-a byproduct
leaking out L ol 0%
- 5
o, Up to___heat production in
b ‘i i - 50Mme Cases
( *\ Endotherms have leakier membranes than ectotherms (Mouse has leakier membrane
@ This results in a metabelic rate that is than frog, and mouse has
S End oHAag 10x that of a similar sized ectotherm metabolic rate 10x that of a
\ ! _FO — frog
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2b) Secondary active transport S~
Uses [ien] gradient across membrane gaennisy Biive
allosteric modulation: ; : ; it provides energy for the uphill transport of
As ion moves down rat
sodium is going to bind to a - s concentration gradient another solute
different binding site - il N icaie B the affinity of the transporter for solute via allosteric modulation
\ AR Y B SO IO e R
o ; . to maintain the Na+ gradient that e
Pr transport is needed
(‘{\DE‘J i * provides energy for secondary transport
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This example is of cotraniport
(inthe same direction) - also called symport
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I in opposite directions = .
SR —_" e countertransport or anti-transport
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