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Mamorang Strueturg
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-l- > AMPUIPATHIC

(having BOTH hydrophobic
‘ ”lY:ESOPIJOBIC and hydrophilic components)

~

PHOSPMO

[ngide the cell

FORMATION OF “BILAYER®

Phogpholipid ’*

Bilayer
Micelle

PuosproLipp o~ °' i :
BILAYER 1))/ ' '
(I0nm)

— Outcide the cell
Lo Orouide chape & activity with the outside

(hydrophabic) avoid contact with water,
and the PHOSPHATE HEAD (hydrophobic) contact with water.

HISTORY OF MEMBRANE STRUCTURE
Over time, different models of the cell membrane were propoged:

a FAT SANDWICH MODEL I

Davgon-Danieli Model (1935)

Previoug theory tos wag
improved by acounting for
the proteing present ag a
gandwich (a phospholipid
bilayer sandwiched between
two layers of protein).

l’r wag rejected by a technique, FREEZE-ETCHING which showed the presence
of protein within the phogpholipid bilayer.

~
(/\)
/ FLUID MOSAIC MODEL  Siger-Niecson Model (972) \

4 Garter-Grendel Model (1925)

\_Includeg a phogpholipid bilayer but no protein
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(CCARBOHYORATE GHAIN ).

QARBOHYDMT[ +

GLYCOPROTEIN

J

\-><INT[GRAL PROTEIN

Trangport of substances
On page 3

CONJUGATED CARBON MOLECULLS

GLYCOLIPID
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SIGNAL

FUNCTIONS OF PROTEINS
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“6LYCO” refers to
carbohydrates (eugare)

- K

], Thege proteing can form phygical connectione (Junctione).

6LYCO )

Momorang Seeueurs

©  FLUID MoSAIC MODEL

@ Cell ldentification

® Adhesion
® Cell Communication

§

A

CHOLESTEROL

Functiong of glycoproteing

and glycolipids

See “finctions of proteing”
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(PERIPM[RAL PROT[II\D

) Protein hae a gpecific shape to bind comething

* (molecule ete). Upon binding, it can cauge a signal to be

trangmitted into the cell to cause a reaction.

3. They provide an identification label go that cells can

" digtinguish between e/t & non-self-

* | Channels - Spanning through the membrane and
* gerving ag paseageways for thingg to enter or exit.

Pumps - Trangporte subgtances from one side of the

membrane to another, and in the procees expende
energy (ATP).

Y. Agaist in metabolic reactions.

* Explained in more detail from page 3
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Mgmorang Trangport

@ (1. PASSIVE TRANSPORT )
. (@9 ‘*’% 9‘,

OuTSIDE

A. SIMPLE DIFFUSION )

o

The pagsive moverment of molecules from an area of HIGHER
CONCENTRATION to an area of LOWER CONCENTRATION

Acroge a membrane, without the need for a trangporter
Without energy input (NO ATP)

Used by SMALL and HYDROPHOBIC (non-polar) moleculeg
[t ie non-gelective

©
©
©
©
INSIDE Py "
@ ) CHLLULAR
b b G ¢ ) RESPIRATION

Corcertration  ATP 'Zeg%“:f[*‘afge Diffugion — term uged to degcribe the

‘ it [ ﬁ /

e, O, and CO, from cell regpiration

H{\%drogh?br) process of thinge moving from where
B there i 4 lot to where there ig 4 little.

B. FACILITATED DI[[US'ON) Facilitate = To make quicker/eagier o Used bg BIG OR SMALL and mainlg HYDROPHILIC moleculeg

o The paggive trangport of moleculeg from an area of HIGHER RS Lo e concentration gradient and

the number of channelg
CONGENTRATION o an area of LOWER CONCENTRATION o [tig eelective (eelectively permeable - specific)
o Acrose a membrane via gpecific PROTEIN CARRIERS (celective)
or CHANNELS (non-gelective)

Concentration AT Qize & Char:
o Without energy input (NO ATP) Q Gmw l:g or g:aug eﬁ}j

e, C and K* trangport, glucoge trangport (for energy) & R
w W )
@ @ @ @ m Can be ga’red (open or cloged) Oommon gxamp[eg

and regpond to chemical or

Q? mechanical signale D POTASSIUM
\ 6LUCOSE
(% K N

M (CI Amino Acip

CHLORID[

The carrier protein
undergoeg a

conformation change /1| &\
(changes shape) \

@ CARRIER PROTEIN CHANNEL PROTEIN

C. OS MOSIS Coger:gﬁ?on AT Size & Gharge
Water
The movement of WATER from an area of low golute %

concentration to area of high solute concentration.

\Aquaporing (integral proteing)

Water  Qolute (gl Membrane (gelectively permeable)
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Daceive AT Pacsive AT REGUIRES Cel M
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The movement of eubstances (SOLUTES)

down a concentration gradient from an area
of high concentration to an area of low
concentration.

The movement of WATER from an area of low

golute concentration to area of high solute
concentration.

When placing a cell in an environment with different tonicities, ogmogis cauges cellular struteural changes.

Ergrrmar [ HYpoTONIC | [ HYPERTONIC )

ISO = LQUAL CONCENTRATION COMPARED TO CELL HYPO = LOW CONCENTRATION COMPARED TO CELL HYPER = HIGH CONCENTRATION COMPARED TO CELL

ik [
* * 5 . O
ik

d'- & ‘| ® -

]
| ’ A= Water moves out of the cell (cell shrinkage)
Water movement i¢ equal in both directione Water moveg into the cell (cell sweling) Crenation = extreme shrinkage (erinkld)

(Dynamic equilibrium)
¢ » W s

[sotonic colutions are used to pregerve
organe for organ trangplantation, eye drop
golutiong and many more...
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K I1. ACTIVE TRANSPORT )

o The active movement of moleculeg from an area of LOWER
OUTSIDE CONCENTRATION 10 an area of HIGHER CONCENTRATION

o0
8

W‘( o Acroge amermbrane, with the need for a trangporter (CARRIER)
(JJ\¢ | /\(; o With energy input (ATP)
\[\[) ) o Used by SMALL OR LARGE and mainly HYDROPHILIC molecules
26 % e o ltis selective (specific)
| : o Sometimeg equality ig not wanted (purposely create a gradient)
NSIDE
CARRIER PROTEIN . : n
e.,, Sodium-Potaggium purmp (Na*-K*) [more detail in HL]
@ Concentration AT Qize & Charoe
@ @ @ % @ g - Gradient y B Smal[g 0
( '\,\ 1) Mainly Hydrophilic
The carrier protein undergoes a QA w
conformation change (changes shape) ﬁ\
SUMMARY
MEMBRANE CONCENTRATION MOLECULE
BATEEURY L PROTEIN GRADIENT AL Sizt & CHARGL
Qimple ORIV Small
Diffugion asesiinds ATP Non-polar
PassIve Facilitated 1y 7. Small or Big
TRANSPORT Diffusion noOTAv Polar

Down/along

Small
Polar

AT
ACTIVE Active R 1 AA Aaginet Small or Big
TRANSPORT Traneport §Aw \ Polar

€6 e
Ogmogie ‘AR

Polar = Hydrophilic
Non-polar = hydrophobic

Teach Me
-w.




