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CYTOPLASM

* Cytoplasm, the semifluid substance of a cell that is external to the nuclear
membrane and internal to the cellular membrane, sometimes described as
the nonnuclear content of protoplasm.

* In eukaryotes (i.e., cells having a nucleus), the cytoplasm contains all of the
organelles.

 Among such organelles are the mitochondria, which are the sites of energy
production through ATP (adenosine triphosphate) synthesis;

* the endoplasmic reticulum, the site of lipid and protein synthesis;

* the Golgi apparatus, the site where proteins are modified, packaged, and
sorted in preparation for transport to their cellular destinations;

* lysosomes and peroxisomes, sacs of digestive enzymes that carry out the
intracellular digestion of macromolecules such as lipids and proteins;

* the cytoskeleton, a network of protein fibres that give shape and support
to the cell; a

* and cytosol, the fluid mass that surrounds the various organelles.
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Membrane Structure

@ The currently accepted mod 1 f(l) he structure of
the plasma membrane (and ce lu ar membranes
gencrally) 1s the fluid mosaic model.
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Phospholipid Bilayer
two layers of phospholipids back to back
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Membrane Structure

Glycoproteins play an
important role in cellular
recognition and immune
responses. They help stabilize
the membrane
structure(adhesion between

cells)
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Glycolipids act as
surface receptors and
stabiize the membrane.
Common in brain cells
and nerves.(CHO and

lipid)

Carbohydrates-
found on outer layer-
linked to protruding-

protein{ glycoprotein(

Some proteins, called
peripheral proteins,
are stuck to the surface

of the membrane. -
Some proteins completely penetrate

the phospholipid layer. These proteins
may control the movement of specific
molecules nto and out of the cell.



Membrane Structure

Glycoproteins-cell recognition-
between
cells antibodies hormones and
viruses

Glycolipids also have a role

in helping cells to aggregate
in the formation of tissues.

Cholesterol n the membrane
disturbs the close packing of -
the phospholipids and keeps -

Some substances,

° including water, are

. * » « stransported directly through
the membrane more flud. " G =
Provides rigidity and water Some substances, particularly the phospholipid bilayer.
resistance. Membranes would ions and carbohydrates, are But mostly impermesbie
break down without it. Plants transported across the to water soluble(polar)

have phytosterol. membrane via the proteins. molecules-most
movement via proteins.
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- Plasma membrane is about TSA‘“ in thick. It tlm:k.nem
1S almnst constant in-all plant celis, animal cells and hactenﬂ
cells (A°; One Angstrom unit = 10 cm (1/100000000¢cm}
- But the blood cells show variations. Even in the same cell i i

Ihmkness varies at différent points.

Plasma membrane is formed of proteins, and lipi _:'
These molecules are arranged in a definite pattern.

following models are proposed to explain the structure' tm
plasma membrane _ 33
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Th:s lﬂﬂdﬂl was. pmposed by Rﬂﬁwaﬂ. '”. c
to thls model, the plasma membrane is formed of ﬂimelayai
The three layers are an'outer . protein jayer, a: middle lipid
layer and an inner protein layer.: The nmtdle layer is: 35A°
thick and the inner and outer layers are 20, A? each. Such 1
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unit mﬁmbranes The plasma membranes of prokaryotes and



eukarvotes are unit membranes. . Again the membranes of
endoplasmic reticulum. Golgi bodies, mitaochondria,
lysosomes, plastids and nucleus are unit membranes.
| 2. Bimolecular leaflet model =
: This model Was {ﬁ.mﬂ?ﬂe”d by Parnielli and Davsorr in
1934. According to this model, the plasma membrane is
formed of two layers of lipid molecules coated with protein.
Each lipid molecule has a ydirophodic rail and a hydrophific
Bead.: The hydrophilic heads face outwards aand the
hydrophobic tails of the two layers face each other. -

- Bi-molecular model.



- 3. Lattice model - - £
- This model was proposed by Wolpers in 1941
According to this model, in the plasma membrane lipids ¢
proteins are arranged as a lattice or network. Proteins:

a kind of mechanical frafne work. The lipid componeng
dtsmhuted in the meshes of the protein frame. DR
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4. Fluid mosaic modet | |
- This modet'was proposcd by Singer and Nicolson in
1972. According to this moxtel the plasma membrane consists
of two layers of Lipids md.memfu_mﬂleculﬂxare embedded
among the lipid molecules. - B - "

Or intrinsic proteins. The peripheral proteins are arranged on
the surface and are -Joosely bound 1o the lipid. The integrai -
proteins are deeply embedded and are tightly bound to the tipid



o .  Extrinsic protein
 Lipid——g"'p o o ; }

o o _E;:_trinsic:_pmteing"'_
. Fig5.5: Fiuid mosaic model.

- Intrinsic proteins
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o F ig. .’5 5: M:ceﬂar mfidef o abe =
}n a lipid micelle the lipid molecules dre arranged e
the I'nrm of a.circle, .Each lipid molecule has a head and

gail. The head mbydrophmf and tl'lf;': tail is ﬁ ydmphnﬁm Th
tail is dlrﬂt:tﬂ‘ﬂ inwards, .. e



- Chesnical Composition g

P'Iasrﬂa membrane is formed of the fl}llDWlng t::henu;m
anpﬂnentﬂ* -
: . Lrpids‘ The main bulk ‘of plasma memnribrane !H
formed of lipids. The main_lipid component of the plason
membrane is phospRlolipid:; About 5 important phospholigpis
are seen. OfF these Tecirkin is the most abunt:lantly S
phospholipid: Cholgsterol and] cephalin are’aldo found. -Sony
lipids.are tng!y::endes, The lipads.of the cell men-;.hmne
polar lipids. They contain /s _Fmﬁlfﬁl:‘ hmds aru::l Fryvdiropfrofg
rails. (Fig.5.5) Ty
- 2. Prareiﬂs. The prntems of plasma membrane hav
hlgh molecular weight. Three d:fﬁ:r-:nt classes of protcin
occur in the plasma meémbrane. Fey are srtructural proteind
. CAETTier m-l!"j'.ll'l and snzyrmees. The structural prmeins forx
the “back bone® of the cell membrane. The carrier proteidl
are involved-in dctive wansport, The enzymes lncfﬂﬂlﬂ'm
Mﬂm, Hexokinase, RINVN.4A ase and esterase. . %

Fo fmﬁjﬂrﬂres. “They form a cell coat around ,_i ;

plasma membrane. Hexose. hexosamine. fucose and si&ll




acid are the important carbohydrates found in the plasma

membrane of R.B.C. Plasitia membrane of Amoeba protesus

contains a large amount of polysaccharides. - E '
4. Nucleic Acids: The plasma meribrane of Afbacia

egg contains nucleic acids. e i g ew¥a §

- 5. Salts: Salts are generally present in the ¢éll

membrane. Some of them are presént in higher concentrations.

6. Water: The cell membrane also contains water.
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