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* Definition
* Internal environment
* Homeostasis

* Control systems
Negative feedback
Positive feedback
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Fluid Mosaic Model

» Proposed by Singer and Nicolson in 1972
* Composed of a phospholipid bilayer with a collage of
various types of proteins, lipids and carbohydrate

* A membrane is mosaic

Phospholipid ¥ Proteins and other molecules are embedded in a framework of
bilayer phospholipids

* A membrane is fluid

| ok ) 7 Most protein and lipid molecules can move laterally.
ntracellular Hydrophobic tail

Hydrophilic head
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Lipid movement The fluidity of a lipid bilayer

» The fluidity of cell membranes has to be precisely
regulated.
» The fluidity depends on:

* Flip-Flop
» Lateral diffusion

* Rotation composition

* Flextion ," oo temperature (phase transition)
chain length
cis-double bonds
Cholestrol
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Membrane proteins

* Classified depending on
type of interaction with
bilayer.

i. Integral membrane
proteins- pass through
bilayer
Peripheral membrane
proteins- associate with
bilayer by non-covalent
interactions

iii. Lipid-anchored proteins.

Peripheral membrane proteins

» Attached to membrane
through electrostatic
interaction and H-bond.

» Extracted by treating
membrane with high salt or
alkaline pH

» Serve as regulator for
membrane bound enzymes,

also may limit the mobility of

integral proteins.

» Examples — Ankyrin, spectrin
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Proteins

Structural
Carriers
Pumps
Channels
Receptors
Enzymes
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Atomic Force
Microscopy (AFM) to
Visualize Membrane
Proteins

Laser light
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are plotted as a function of x.y.
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* Diffusion

s 1
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* Active transport
1.
2.

Facilitated
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Voltage gated ion channel

w&‘bduuf‘juﬂjfg;..l&«.:).b)lbJQ.MJL.:C)[?-MWL}}\}C}G‘AJJLAJ}LAQ}‘JJM‘J:‘«JQ)}*

(J\J’)‘J k;@..ﬁ )L. 45

23 P el sl oo 5 JFls Jeily OVt SSlas 5 e 2h S sl Jske s col ral sl

LS 0 SaS L (o0 5l alse Hae 4 feily OVt aaconl S s J ke 4k
S5d oo Ll 0 Jlad Cel Las Sy ois e 5 5,100 (6 5 Vsams ba JUK cpl (655 5 sland o3be Jlasli

o5l s a5 08 ol sl e O s ekl S s peliy 5 el a5 i Sl s sle JUBS il

.JJ)\bui.jj‘_}&.og}t,;.bﬁ:@lﬁjlﬂj«gMU&L&JUE@\.;J@&@);QM)Q)

5 Jee Joily O sl Sl Ol y o la JUK cpl Slee L 03 S e o 6l 2 Ds 398 o e Joniln DS sl

" eslizal 553 lge 5 S (gl ("M& Rl Sl e sla ediS o L s ialS amn o

teeS 4 anaaly s A s s JUS




P Dee 2505 S ol

&;M‘GJJJ‘S&J‘JE‘)JJ}MLJ&;J%SJ\&;L6“&&‘)}Wﬁwﬁchm)bdua.bﬂs/

S o A 5 S JUS 0l 5L el b OF s el iS5 Sl SISl 5 Lis bl

JJ:.‘SJSJ.»qdolﬁ_q)V..:,i,i\)li.Lguox;:ﬁ@@t{r?a:f\;u’lwf;uﬁlASJJl::ﬁ-j&Laonﬁfe\w);eie

> Shos S 45 358 o plab ol 5 Sn Slen b S S5 5 a3 ply o) oS S DLl bl by 53 i

)'\\)LAQlj\:\l)gml;wwéudus)bbéj)ﬁ;\\{rﬂw\,\il@@x_vﬁ;s;l.g&ﬁujl(ﬂmsjaljﬂ-ﬁe

Many naturally occuring toxins act as lon Channels L .,\Abz;

Produced by Puffer fish, an ingredient of
Japanese delicacy Fugu act by binding to the
voltage gated Na* channels of neurons and
preventing normal action potential

Concentrated in shellfish which become
highly poisonous to organism higher up the
food chain
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Cystic Fibrosis “;j cr e y St
* Defect in CFTR gene. CFTR s Sles 53 IS S 53 in.nj 6)L“ﬁ Y Uw” o

* CFTRis basically an ion channel for Cl-ion.
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Water channel (Aquaporin)

* Family of Integral membrane proteins.

* Provide channels for rapid movement of water molecules
across all plasma membrane.

« Ten aquaporins are known in humans.

* RBC contain 2x10° copies of AQP-1 per cell.

* Plasma membrane of PCT cells contaiq

five different !) .

aquaporin types.
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* They are membrane shuttle for
specific ions.
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ABC Transporters

» Pumps Amino-acids, metal ion
many hydrophobic compounds
including drugs, out of cells i

against concentration gradients. molck T
Multi-drug transporters(MDR1) R ATP 4 4;..4\) (a ;)w‘js U‘i‘ Lo CA:A.A\ L;bb M J..k; )‘
* responsible for resistance of

certain tumors to some la Q\j oL J.pj la QI 4 ATP LY & Lae U'l‘ LURS VoSON

generally effective antitumor
drugs.

* Has broad substrate specificity
including chemotherapeutic
drugs adriamycin, doxorubicin, | .. o © e S

and vinablastin.
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Isotonic Hypotonic Hypertonic
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