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Objectives

e Describe the fluid mosaic model of membrane structure
and function.

e Define permeability and list factors influencing
permeability.

e |dentify and describe carried-mediated transport
processes : Primary active transport, secondary active
transport, facilitates diffusion.



Y Characteristics of cell membrane:

Outside
of Cell

It envelops, covers the cell.

Its thin, pliable and elastic. of
Thickness : 7 - 12 nanometer (very thin). e [ RONS
Also, known as “plasma membrane, e
cytoplasmic membrane”
It is fluid not solid. It's fluid ({ phospholipid ool .,
bilayer). -

Carbohydrate

Proteins

% Composition of cell membrane

/ \

O Carbohydrates
3%

O lipid 42%
O protein 55%

lipid 42%




Composition of cell membrane [ protein 55%-Lipid 42%]

[protein 55%] [Lipid 42%]
% Integral proteins: % 25% Phospholipids (Amphipathic)
Consist Of :
° Span the membrane. 1. Glycerol head: (Hydrophilic):
e Provides structural channelor
pores. (glycerol molecule is attached to a
~ phosphate group)
Function : Larrier Proteins. 2. Two fatty Acid “tails: (hydrophobic):
% Peripheral proteins: (long chains of hydrogen and carbon
, _ molecules)
Present in one side. f
Function: 3. Amphipathic.
e Hormone receptors. % 13% Cholesterol:
e (ell surface antigens. 5
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% Composition of cell membrane cont.

[Carbohydrates 3%]

e (arbohydrates function:

1. Attaches cell to each others.
2. Act as receptors substances [help legend to recognize its receptor].

3. Some enter to immune reactions.
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% Structure: % Percentage:
_ Carbohydrates + Proteins Most of the membrane
Glycoproteins carbohydrates
Glycolipids Carbohydrgtgs (e 10%=[1/10]
Lipids
Proteoglycans Mainly carbohydrate A - L Gsl\(lji?acpeagrlrfwliz -
&Y bound together by protein " Cesa eecccc) b
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% Transport through the cell
membrane

Cell membrane is
selectively permeable (semi-permeable)

Not permeable (impermeable)

- @ %‘56 00 1. Through the proteins
2 > | - ,
| & me e V V . Water-soluble (hydrophilic) substances that can't
E toomemaeiaar.  pass directly through lipid bilayer. They must pass
AN SO through carrier proteins.
E.g. ions, glucose..
2. Directly through the lipid bilayer
; “ %‘::Pe?ﬁ' */C;” i Fat-soluble (hydrophaobic) substances that can pass
il i directly through lipid bilayer.
| i ;\ / | i
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L« diffusion diffusion G 1
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. Passive Transport: (Diffusion):

Definition: a random movement of substance either
through the membrane directly or combination with carrier
protein down an electrochemical gradient.(downhill).
(constant state).

Physical process
concentration difference

Extracelliular fluid Small lipid-

Lipid-insoluble solutes SO Water
Lipic- . (such as sugars or l‘r::'u::l:le molecules
= 7 soluble amino acids) >

o 9
PN

' | b g
Mﬂﬂ‘l’l*iﬁ%‘lﬂ‘lﬂ ! hfﬂﬂml] 1

Aqgquaporin

Cytopliasm
(=) SiTmple diffusion of (b)) Carrier-mediated facilitated (c) Chanmnnel-mediated {d) Osmosis, diffusion of a
fat-soluble molecules diffusion facilitated diffusion solvent such as water
directly through the wvia protein carrier specific for one through a channel through a specific
phospholipid bilayer chemical: binding of substrate causes protein: mostly ions channel protein
transport protein to change shape selected on basis of {(agquaporin) or through
e size and charge the lipid bilayer
[ _i
Simple diffusion Facilitated diffusion !Slmple vs. Facilitated :
! I
! simple diffusion I
! rate of diffusion = (C,-C) 1
I -
e Non carrier mediated e The rate of diffusion ; rate of !
transport. increases proportionately ; diffusion !
with the concentration of the 1 V i
. . ag = ! max I
diffusing substance until it | _
maximum (T__). : :
max | |
I -
. |
I -
q . i |
o e AtT,,anincrease inthe [ Concentration of substance ;
e The rate of diffusion concentration of the diffusing | i
increases proportionately substance does not " What limits maximum rate (Vmax) of !
with the goncentration of the increase the rate of diffusion. . facilitated diffusion? Number of carriers :
diffusing substance. L}

T =transport maximum = the transport rate at which
saturation occurs.

when does the facilitated diffusion reach (V__)?
The rate of diffusion reaches a maximum (V__ ) when all
the carriers are functioning as rapidly as possible.




There are two types of diffusion
transport which are:

A. Simple diffusion
=> Non-carrier
mediated
transport down an
electrochemical
gradient.from high
concentration to
low concentration.
=> Diffusion of
non-electrolytes
(uncharged) from high
concentration to low
concentration.
=> Diffusion of
electrolytes (charged)
depend on both
chemical, as will as
electrical potential.
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B. Facilitated diffusion
=> (Carrier mediated
transports down an
electrochemical

gradient.
e 2

E.g. Transport glucose
and most of amino
acids (due to their big
size).



Amount of substance available.

The number of opening in the cell membrane for the
substance (pores)selective gating system.

Electrical potential difference.
Molecular size of the substance.
Lipid solubility.

Temperature.

Presence of Protein Channels.

Pressure, Concentration Difference between the
substances.

Chemical concentration difference.
Net diffusion= P x A (Co-Ci)

Features Of Carrier-mediated Transport

(Facilitated diffusion]:

Saturation: Increase in
concentration =

Stereospecificity:

increase binding of The blﬂdlﬂg
protein, if all protein is . -
occupied we achieve full Site FECOgr\IZE d
saturation. SDECHCIC
..e. The rate of diffusion
reaches a maximum substances.
(Vmax) D-glucose but not
when all the carriers are |
functioning as rapidly as L_g UCOSE.

possible.

% Net Rate of Simple Diffusion Depends on:

1.

1
I
!
Neuronal plasma !
membrane is 20 x more :
permeable to K+ than Na+ |

% Rate of Diffusion= P x A (CI-C2):

P = Permeability coefficient
a. Temperature.

b. Size of molecule.
c. Solubility in the lipids.
d. Thickness of membrane

A = Surface area.

C1-C2 = Gradient Difference:
a. Concentration difference.
b. Electrical difference.
c. Pressure difference.

Competition:
Chemically
similar
substances can
compete for the
same binding
Site.
Ex: D-galactose and
D-glucose.



1. Solute at one side of the
membrane
(substance-protein
complex).

2. Change in carrier
conformation (shape),
allowing solute to pass
through.

3. Release of solute on the
opposite side of

membrane.
Binding Sites Conformational
changes
Substance Substance-protein Release of

complex substance
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2. Active transport: A helpful video

A helpful video

Definition : A helpful video

Transport (uphill) against electrochemical gradient, required energy (direct or
indirect), require carrier protein.

Examples:
A. Sodium-Potassium Pump.

B. Calcium ATPase (Ca’+ ATPase).

Carrier tproteins
r

Ca?* @ ~” (active transport
= pump)

= % : Binding site
~—0 -
Cytoplasm: — 5= ¥ Extracellular fluid

e

C. Hydrogen lons H+-K ATPase.

-,{/
et
e

A
&
8

it
)

)

(ATP
ADP + Pi~ 4?.44’0 Ca2+

—
—1

I
/

A. Primary active transport
Energy is supplied directly from ATP.

ATP =l \DP + P + Energy.
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% Sodium Potassium pump ( Na* - K* pump )

-3Na*in——0ut. -2K'out——— In.

Important
example

All cell membranes

——
—— -
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https://youtu.be/eDeCgTRFCbA
https://youtu.be/9Ts2NWb1giU
https://youtu.be/_bPFKDdWlCg
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< Function:

Maintaining Na* and It's the basis of
K* concentration nerve signal
difference. transmission.
Maintaining —ve Maintains a
potential inside the cell. normal cell

volume.

% (haracteristics of the pump :

> (arrier protein is

> |t has ATPase
formed from a

and 3 subunits. =Y
> Binding site for > Binding site for
Na inside the cell. K outside the
cell.
> 2Kin.

> 3 Naout.

e Primary active transport of calcium (Ca* + ATPase)
% Function:
> Maintaining a low Ca’ + concentration inside the cell.
“ Foundin:

Sarcoplasmic

Mitochondria some cell membranes .
reticulum (SR)

e Primary active transport of hydrogen ions H - K ATPase:
Found in:

pu mp to the H*-K ATPase inhibitors (treat

ulcer disease). (omeprazol)

| umen (550 30 Bl Amas S Cpm 5 pasgl) i i 8 e o)

Kidneys Stomach



2. Active transpart &

B. Secondary Active transport: A helpful video

% Energy is supplied indirectly from primary
transport.

X/

% Itis transport of one or more solutes against an
electrochemical gradient ,coupled to transport of
another solute down an electrochemical
gradient.

> "downhill " solute is Na.

> " uphill “ solute is Glucose.

Type of secondary Active Transport:
1- Co-Transport.

2- Countertransport.

BULK TRANSPORT:

= Exocytosis:

= Endocytosis:


https://youtu.be/-HA58IuvSPM

e (ountertransport (antiport):

other substance to move out.

% Nais moving to the interior causing

Countertransport

Muscle cell

MNat MNat
* eg
. 2t
> (a’+ - Na exchange. (present in many . £
cell membranes).
. . % J
> Na - H exchange in the kidney.
e (o-transport (symport): Co-transport
. _ . P Lumen Intestinal epithelial cell Blood
*» All solutes move in the same direction “inside
cell”
3Na*
 eg
2K*
> Na - glucose Co-transport.
Glucose
> Na - amino acid Co-transport.
< Foundin:
Luminal or Basolateral
apical membrane membrane
> in the intestinal tract, kidney.

Extracellular fluid

Glucose

Na*

: @ @ Q e —— 3 @ Na+*+-glucose
@ @ sym—gort @ symport transporter

@ t ok ; releases glucose

: g i i P . Na into the cytoplasm
Na: @ loads glucose e
Na+-K=+ from extracellular >
— fluid - p—

pump

e S
D1
— ATP
PR
Cytoplasm

@Primary active transport
The ATP-driven Na*-K* pump
stores energy by creating a
steep concentration gradient
for Na™ entry into the cell.

B
P

& > @ @

@ Secondary active transport

As Na+* diffuses back across the membrane
through a membrane cotransporter protein, it
drives glucose against its concentration gradient
into the cell.




"Hodsuel)
pajelpawl
Jauied-uopn

‘uodsuel)
pajelpawl
Jauie)

‘sisojAoobeyd -¢
'S1S0JA00X] -7
‘sIsojAoopu] -|

‘uodsuel] Jajunoy) e

‘Hodsueljo) e

pajell|ioe

s|dwis

Hodsuel] ¥ng

AV
Aepuooeg

aniy Aewnd

uoisnyig

‘(uaipesd
|e21Way204323|3
Aq paiamod -d1y ou)
SISOWSQ

dlV jo ABiau3 sasinbay
:Jodsuel] aAloyY

‘(yuaipelb [es1ways04329|9
Aq paiamod -4V ou)
"UOIJONl 2139uly salinbay
:Jiodsued] aAlssed

TARTewwing



Y MCOs

Test yourself

Q1: The uncharged molecules cross the cell membrane via

A- osmosis B-facilitated C-simple diffusion | D-active transport
diffusion

Q2: In Na+/K+-pump, the binding site for Na+ is ......... the cell

A- doesn't exist B-between C-outside D-inside

Q3: Which of the following is not a factor affecting the rate of simple diffusion?

A- Surface area B-Saturation C-Temperature D-Electrical
difference

Q4: Protein about of cell membrane composition

A- 25% B-30% C-55% D-75%

Q5:Where can we find H-K ATPase pump?

Y SAQ

Q1:List an example of both Co-transport

and countertransport
pumpsCo-transport:

A- Stomach B-Sarcoplasmic C-Mitochondria D-some cells
reticulum membane
v-& DJ-% d-& d-¢ DO-L

Co-transport:
Na+- glucose
Na +- amino acid
countertransport:
Ca’+ - Na + exchange
Na+-H+ exchange
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