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Fig.6.1: A cell showing the position of plasma membrane.
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in the membrane structure, but if intrinsic proteins are removed, the memb,
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Similarly sugars are also attached to the outer surface of some
lipids with attached sugars are called glycolipids. The carbohydrates foy
proteins and glycolipids form a sugary covering called glycocalyx.

certain foreign proteins as in immune cells and protects the cell
digestive fluids.

lipids. Tpe,
nd in imrinsig
It recognizeg
from the extracellylg,

The fluid mosaic model stresses that the plasma membrane is semi flujq i,
nature; the lipid as well as the intrinsic proteins move freely within the lipid bilayer
Fluid mosaic model is the most accepted model because it convincingly explaing

the. transport through the membrane.
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Fig.6.7: Fluid mosaic model.
Chemical Composition

Plasma membrane is formed main|
of carbohydrates, Nucleic acids,
membranes.

y of lipids and proteins and a small proportion
salts and water, may also be seen in some

The lipid-protein ratio varies with the
of nerve cells of CNS has 79%
lipids and 60% proteins.
40:52:8. .

1. Lipids: The bulk of plasma membrane is formed of lipids. The main lipid
component of the plasma membrane ig Phospholipid, Phosphatidyl choline,
phosphatidy] ethanolamine, phosphatidyl serine and phosphatidyl inositol m:e found

cell types. For exémple, plasma membrane

lipids and 20% protein and of muscle cell has 35%

Inthe RBC, the ratio of lipid, proteins and carbohydrates is

‘upLAsMA MEMBRANE

| membrane of most ceil types. Sphingolipids and cholestero found in
cell membranes.
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3. Proteins: The proteins of plasma membrane hzve high molecular weight.
Three different classes of proteins occur in the
p’f%’éins, carrier proteins and enzymes,

plasma membrane. They are structural

are involved in active transport. The enzvmes include 4T Pase, phosphatase,

protein. Galactose, mannose, N-acervl gluco

ant carbohydrates found in the plas: E

oeba proteus contains a large AmouNt of POIVIACTHANALS.

. Nucleic Acids: The plasma membrang of 4rbacia egg contans nucleic acids.

Salts: Salts are generally present in the eell membrane. Some of them are
. S (¢ I=) . L <

nt in higher concentrations.

. Specializations of Plasma Membrane

wecialized structures. These
o and there some specialized st

[ ptesma membrne Sn A0 tact with adjacent membrane. Such
1 < e noronihs or contac adje
:‘ﬁ]‘y be due to outerowths or mgrownd
structures include the following:

1. Microvilli

2. Desmosomes

5. Interdigitations

6. Basal infoldings




7. Plasmodesmaia

a cvioplasmic bridge connecting adjaceny oy
yac cellgs

Plasmodesma (singular) S
plasmodesmata are found only in plant cells.

The plasmodesmata form fine channels of 20 to 40mm diameter between adjacc

cells.

Plasmodesmata Plasmodesmata

— Pit
—— Plasma membrane

Cell wall

Cytoplasm

Fig.6.18: Plant cells with plasmodesmata.

rrow cylindrical structure calle

The centre of the plasmodesma' has a na
th the endoplasmic reticulum of

desmotubule. The desmotubule is continuous wi
the adjoining cells.

The space between the wall of the plasmodesma and desmotubule 1
cytosolic annulus. Molecules pass through the cytosolic annulus.

The cell wall contains many small openings called pits. The adj
connected by cytoplasmic bridges through these pits.

s calle
acent cells are

The cytoplasm and the endoplasmic reticulum of the adjacent cells make contact

through the plasmodesmata.

Endoplasmic reticulum

I
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wak- =

Cytosolic annulus

-
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Fig.0.19: Plasmodesma.



Origin of Plasma lViembrane

It is believed that plasma membrane 1s formed by the self assembly of proteing

and lipids present in the cytoplasm.

Functions of Plasma Membrane

The plasma membrane has the following functions:

1. Mechanical Support |
Plasma membrane gives a definite shape to the cell. It protects the cell contents
and keeps the cell components in place.

2. Exchange of Materials

Plasma membrane regulates the exchange of materials into and out of the cell
It allows the needed materials to enter the cell and sends out the unwanted materials:
from the cell. Hence the cell membrane allows one substance to pass through more;
easily than another. This property of the cell membrane is said to be selective,
permeability. '
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L {amnmiian leucocytes recoonize foreion colle 1 .
N{Ocytoqi\‘ Similarly. the gnze toreign cells like bacteria and engulf them
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" ohag o RACe and d;:\\[- nacrophages of spleen can identily worn out RBC
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4 ; Antigenic Specificity
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1se the surtace arca, Henee the rate of

The rejection of transplanted tissues is determined by antigens (glycoproteins)
wcated on the cell membrane of implanted cells.

7. Transmission of Impulses
The plasma membrane of nerve fibres transmits nerve impulses.

8.Osmosis

The plasma membrane allows the free movement of water. The process of
movement of water molecules from the region of higher water concentration to the
region of lower water concentration is known as OSHIOSIS.

The osmotic process in which the water molecules enter the cell is known as
v-osmosis. Duc to endosmosis,

' endosmosis and the reverse process is known as ex

the pressure inside the cell increases. This pressure is termed as hydrostatic pressure.
Since this pressure is caused by osmosis. it is also termed as osmotic pressure. The
Plasma membrane maintains a balance between the
od intracellular fluids. |

3. Passive Transport or Diffusion
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osmotic pressures ol the inter
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Fig.6.23: Diffusion through plasma membrane. Plasma membrane s

Fig.6.24- Phagocytosic.
Diffusion occurs through pores present in the cell membrane. This process
does not utilize energy. Hence this process is also called down hill movemeny,

10. Active Transport

- The movement of molecules and ions from the region of lower concentration 1,
the region of higher concentration, against the concentration gradient is called
active transport. So it is compared to uphill movement. It needs energy. The
energy is provided by the mitochondria. In this case, substances do not move by
themselves, but they are carried by some carriers present in the membrane. These
carriers are mainly membrane proteins.

B ‘Then the phagosomes fyse -
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In kidney and nerve cells, Na™ ions are expelled outside and K" ions are
accumulated inside. This phenomenon is called ionic pump. These cells actively
pump these ions against the concentration gradient. .

inosome later fuses

me. The digested

a membrane, forming a vesicle called pinosome.
, ome. The food is digested by the enzimes ofthe |
The blood contains 1 mg-of glucose per 100 ml. In the formation of urine, the 1 fases into the cytoplasm. Eg. Absorprion of rar droplers b intestinal epithelial
glomerular filtrate present inside the nephron also contains large amount of glucose.
From this filtrate, the entire amount of glucose is actively reabsorbed into the blood,

- so that the urine is completely free from glucose.

11. Endocytosis

Endocytosis is the engulfing of food or foreign particles through the plasma
membrane. The endocytosis can be differentiated into phagocytosis and pinocytosis.

: X

B

: ’ -;Pino'soms 1\-;‘_\".5213?5
1. Phagocytosis or Cell Eating: Phagocytosis is the engulfing of solid particles . '
through  the plasma membrane. Tt is also called cell eating. It is observed in a
number of protozoans and leucocytes. The cells exhibiting phagocytosis are called Fig.6.23: Piocyios

phagocytes. The term ‘phagocytosis’ was coined by Metchnikoffin 1885.

’"ﬂme f_'ood particles are adsorbed at the surface of the membrane. Later on, they
are talj(en into the c_ytopl:?lsm by the infolding of the plasma membrane. The plasma
membrane at the infoldings gets pinched off in the Jorm of a small vesicle called

2 osis or Cell Vomiting
5 i o the secretoiny celis 1o
ess of exudaring the secrdd (HCES JIOT o g
7 IEarng is or cell vomuting. 10

cell cytoplasm is know i as exocrios
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is also called emeiocytosis or reverse endocytosis. Eg. In pancreatic ey N
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rges, they move «

enzymaric secretions are passed out through the plasma membrane by exocyyqs; ‘ ot
Cylosis. C wnody .

Plasma membrane
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. Fig.6.26: Exocytosis. smbrane can repait mo-- o
13.Cytopemphis pneedle, the puncrure s oo o " E membrane i pricked

Cytopemphis is the transport of materials through a cell. The material passes
into the cell by endocytosis and then it comes out of the cell by exocytosis without

When a fragmen: o s . - . . -
to form a vesiclz. :

any change.

- Glucose

Blood \capiliary

Nucleus

Intestinal cell

Fig.6.27: Cytopemphis.

Glucose molecules from the intestine move into the blood capillary through the
epithelial cells by cytopemphis.

Physical Propérties of Plasma Membrane

Plasma membrane exhibits the following physical properties:
1. Surface Charges |

The cell membrane has charged particles on the surface. These particles a
either positively charged or negatively charged. The protozoans have negati
charges. The mammalian RBCs have positive charges. The surface charges 5-
mammalian cells are due to the presence of sialic acid.
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Cell wall is the outer covering of plant cells. It is arigid protective layer around
the plasma membrane. It is present only in plant cells and absent from the animal

Plasma me
Secondarv

cells. It determines the shape of plant cells.  Proman
The cell wall is formed of four layers, namely middle lamella, primary cell Middle
~ Intercelly

wall, secondary cell wall and tertiary cell wall.
Middle lamella is the intercellular matrix located between the adjacent cells. It
is the outer layer. It is formed of pectin, lignin and some protems

Primary cell wall is the true cell wall which develops in the still growing cells
It lies inner to middle lamella. It is very thin and permeable to water and solutes. It
is mainly formed of cellulose, but in some cases hgmn or suberin or cutin wax may

also Be present in it.

Fig.7.2: A typical plant cell with cell vall

the cell wall is examined under electron microscope. it shows fwo
namely the matrix and the fibrils.

ix is the ground substance in which the fibrils are embedded. The
posed of non-cellulosic materials such as pecrin, lignin, faty acids
Cellulose fibrils remain embedded in the matmix.

L_ starch. It is made up of several g/ucose units linksd logfihsr by glyecosidic

Nucleus

T Cytoplasm
+ —— Vacuole
< ——— Plasma membrane
Secondary cell wall

=—___ Primary cell wall

Middle lamella
: *=— Intercellular space

Fig.7.1: Plant cells with cell wall.
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The primary cell wall contains cellulose microfibrils which are loosely arran ged
and run in all directions. But, in the secondary cell wall there are densely packe
macrofibrils which are arranged in parallel orientation. |

~ About 100 cellulose polymers are arranged in a longitudinal bundle to form ay
elementary microfibril. -The elementary fibrils are ribbon-like. About 20 such
fibrils are bound together to form a microfibril. The microfibril is about 250A° i
diameter. It has about 2000 cellulose molecules. Many microfibrils join together to
form a bundle called macrofibril. The macrofibril is 0.4 micron wide and has abouyt
500,000 cellulose molecules. The transection of cell wall shows about 5,000
macrofibrils. They are interspread longitudinally. (Fig.9.5)
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Fig.9.4: Electron micrograph of secondary cell wall.

Thickenings in Cell Wall

When the cells mature, lignin deposits on the cell wall. Hence the cell wal
becomes thickened. The thickening does not occur uniformly throughout the entirg;
surface. Hence a portion of the wall remains thick and the other regions remaill
thin. The thickenings occur in the following patterns:
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Fig.7.6: Tarious thickening
Pits

1. Annular thickenings: The thickenings occur in the form of rings.

2. Spiral thickenings: The thickenings occur in the form of spiral band.
The

/ S R S T T T OA)
o cell wall (GRS &
sides ot tae

3. Scalariform thickenings: The thickening is in the form of a ladder. ; e d
! dare Vo) v frype y ‘7Y > ‘(_"“ “.\‘\"“\. ai Ly
e depressions formed i . ‘.n‘n\‘l cachotheron the oppostie

ys,mlged in pairs lymg ag
are called pit pairs.

4. Reticulate thickenings: Here thie thickenings occur in the form of a network
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a blind pit. 1t has no complementary pit op the

AL Cellw Middle i)
4 Middle v

A pit occurring singly is called
opposite side. :

The space found inside the pit is called pit chamber or pit'c.'avitjy. It opens ingg
the lumen of the cell by an opening called pit aperture. The pit chambers of a pit
pair are separated by a membrane called pit membrane. The _pit membrane lieg
along the- junk:tion of two adjacent cells. It is common to both pits of a pit pair ang
it consists of two primary walls and a middle lamella.

Surface view

There are two types of pits, namely simpl; pits and bordered pits.

A pit pair may be formed of two simple pits or two bordered pits or one simple
pit and another bordered pit. When the pair is formed of two sir‘n'ple pits, it is called
simple pit pair. When the pair is formed of two bordered pits, it is cal'led. b_order_ed
pit pair. When the pair is formed of one simple pit and'a borflered pit, it is called °
half- bordered pit pair. When a pit occurs singly opposite to intercellular space, it
is called a blind pit.

Fig.7.8: Simple pits.

condary wall is arched over the pit chamber ori o, - .
. - fi b e t1s called pit border.
nging rim orms a border around ths p;

s

osing membrane is thickened in its centrzl par. T
red pits are found in the cells of angiosperms an

Blind pit Simple pits

S CCoNazTvwall
: (/ Pitmembrane

Border Bl

Middle lamella

P Intercellular space [

e \ Cell wall Pit aperture —— T

W  Border Torus B — N
\ Pit aperture Pit chamber -

‘Pitchamber

Fig.7.7: A plant cell with different types of pits.

] s
Section
Fig.7.9: Bordercad pir

Simple Pits _

In simple pits, the pit chamber remains i_n the same diameter and the pit
membrane also remains simple and uniform through out. The p1t chamber opens
%nto the cell by a pit aperture. The simple pit may be circular, oval, polygonal or
irregular in surface view. Diffusion of protoplasm takes place through these pits.

Bordered Pits

In bordered pits, the pit chamber is funnel-like and it becomes narrow towards,
the Jumen of the cell. The pit chamber opens into. the cell by a pit aperture.

mata
pplast (protoplasm ot plant coll) remains conn
by delicate threads of evioplasiu

octed with that of the

eads of cytoplasm are called plasniodesmata. The plasmodesma

ses through the pore or pitin the collwall, They mamtain the continutty
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has the following functions-
s-the cells a definite shape.
s mechanical support angd rigidit,
cells, it helps to absorh water frrrn e
otects the protoplast from turgor press
: by 0SIMOSIS.

Nucleus L — Plasmodesmata

5 Middle lamella |

‘Plasma membrane
. Cell wall
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Imblbmon.

1 due to intake

Fig.7.10: Plant cells with plasmodesmata.

- ofthe cytoplasm They conduct stimuli and transport materials between cells. They
also function as channels for transportmg protoplasmic substances from one cell to
other cells.

29}-9)°5)

Fig.7.11: Electron micrograph of p_]aﬁt cell w&ll showing plasmodesmata.

Origin of Cell Wall |
New cell wall is formed from Golgi complex during cell division. Atthe end o
telophase small double walled vesicles accumulate in the centre to form a cell plate.

The adjacent vesicles collapse to form a thin film of cell wall matrix called middle
lamella. On either side of middle lamella cellulose fibrils accumulate to form a

Fig.7.12: Formation of cell wall in o plant cel/
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