that with the help of “life” turns into a stable, living systems with the self replica® o

property.
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“microscopes can be recognised.
3
—  inwhichvisiblelightisusedass
illumination. _

in which short wave length X.
used as source of illumination.

in which electron beam is
source of illumination.

Aagnification:

butes of microscopes are of particular importance, t
on and contrast. Magnification is a means of incre
object. With a light microscope a specimen could qui
‘as 10,000x. Magnification of a microscope is cal
f its eye pieces with its magnifying power of its obje

rrectly the minimum resolved distance, is the ¢
t. Contrast is important in distinguisk
roscopes contrast is often obtained by
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All cells are encloseq in a
that serves as their outer

Y, Separating the cytoplasm ki
1€ external environment. This
ne is known as the plasma
ne. It allows the cell to take
>tain certain substances while

ding others. '

‘A]l biological membranes have
same basic molecular Polarend
on. They consist of a double

(non-polar end)

"The phospholipid molecules in
asma membrane are arrangled
parallel layers. Their non-poiar ", el -
‘ -6bic en}(,‘ls face each other, Fig. 4.3 The lipid bilayer

eir polar hydrophillic ends

tein etc. Plasma membrane also contains
ed with carbohydrate, protein ’ | Felesiar e
. ‘f”ii ids like cholesterol. In certain animal cells chole;t. “olin
e 50p, 3 rcent of the lipid molecules in plasma membranee_, tisab .«
) ’ ﬁ" rmle of most plant and bacterial cells. . 2
e wa Tk elol p




Oligosaccharide

Glycolipid .{’ . Hydrophobic
Fou o helix
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gement of membrane proteins in the flui

a. The proteins occur as a ‘mosaic’ of disco
0 and even completely through the lipid
are mobile and capable of coming

Or semipermanent interaction.




R : tegl::tr?a membrane performs several functions but the main and the most
et Ons are protection of cell cytoplasm, to regulate the flow of solutions
material in an out of the cel) Wwith certain limitation. These limitations or check
oW across the membrane is called differential or selective permeability. Transport
0SS membranes is necessary to maintain suitable pH, ionic concentration for
Zyme activity and excrete toxic substances etc. For entry or exit there are two main
OCESSES, passive transport i.e. diffusion and osmosis and active transport, the
Ve processes do not require energy while active require energy with these, there

e two other phenonmenon i.e. endocytosis and exocytosis. Definition of diffusion
ad osmosis is discussed in chapter 14.

- 1) Diffusion: It occurs spontaneously, and no extra energy is required to bring
bout. A few substances freely diffuse across plasma membrane e.g. the respiratory
gases (O, and CO,) diffuse in and out of the cells.

i) Osmosis: It maintains a balance between the osmotic pressure of the
tracellular fluid and that of interstitial fluid, know as Osmoregulation.

' : nt of molecules from lower concentration to
~ {ii) Active transport: Moveme

e hisher concentration by consuming energy called active transport.
e Vesidle Plasma membrane

Substance

i
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gt F o0 Wall the defposiﬁon'ofiwallmateﬂal do
s Mas plasmodesmata (Singular lesn
'S Ol neighbouring cells remain in ¢

of cell-wall:
: _orm: two important functions, firstly it provides a mechanical support
. efinite sha'pe and protection to the cell. It acts like a skeletal frame work
rticularly in vascular plants the cell walls provide the major supporting
- Secondly, being hydrophilic in nature it is capable of imbibing water

helps in the movement of water and solutes towards protoplasm i.e. Cell
3 as permeable structure.

-plasmodesma), t

cleus was discovered by Robert Brown in 1831. It is the most important

minent part of the cell which controls all its activities. It is commonly

al or oval in shape, but may be lobed or elongated and is surrounded by a
e called nuclear

. It is double-
ed structure.
y cells have one,
‘ two or more

Nuclear pore

 Some small

Chromatin




de: Chromosome with equal arms.
acentric: Chromosomc with unequal arms.

Metacentric

Kinetechore

Sister chromauds
Fig. 4.8 lb) Structure qfchm




id@e_ o EYtosolis a watery solution of salts,
' 4Clds, nucleotides and other materials. RS

der electronmicroscope’ however, reveal that cytoplasm

ceit contains many different kinds of minute organe
filaments, the microfib s ol minute organell

d <nd hP:l;.)ing unicellular organisms in movement. Many of the
o e1_z¥en individual molecules of the cytoplasm are thought to be attached
t on.

- Avariety of cytoplasmic organelles are present in cells, majority of them are
brane bound.

Endoplasmic Reticulum:
- The electron microscope reveals a complex network of channels, the
. mic reticulum (ER) which extends from plasma membrane to the nuclear
. Itis an elaborate, tube like system of lipoprotein. There are two types of
mic reticulum: (a) Agranulated or Smooth endoplasmic reticulum (SER)
ough or granulated endoplasmic reticulum (RER). Smooth endoplasmic
nis not associated with ribosomes. It is found in steroid producing cells like
Is (fat cells), interstitial cells, glycogen storing cells (liver) and the muscle
gh or granular endoplasmic reticulum (RER), is heavily coated with
s on its .buter surface towards cytoplasmic surface. Rough ER, occurs
: }synthesising cells. Such as those of the mammalian salivary glands
Ithough most cells contain both rough and smooth ERbut theyvar,'v

lesterol into the lipid compound called vitar .}]‘1# "
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i (b) Smooth endoplasmic reticulur
h endoplasmic reticulum lacks ribosomes

Fig. 4.9 Endoplasmic reticulum

or Chondriosomes
ntin the cytoplasm
They appear as
esicles, rodlets,
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\gly, mitochondria are passedto an animal only by mother, since mitoc
en 'inegg_s but notin the part of the sperm that enters the egg. Thus
ﬁ:\e!r mitochondria back to their mothers, grand mothers, great |

lgi apparatus (Dictyosome) :

 Golgi apparatus, like the endoplasmic reticulum, isa ,
but unlike the endoplasmic reticulum it has parallel arranged, flz
- bound vesicles which lack ribosomes. After the name of its dis

was named as Golgi-body. The Golgi complex of the plants and'
tes cells is usually referred as dictyosome. :

w
) 7GﬂglbodicsofplantcellsandGolgicomplexofarﬁmalcells cally have
HOTT twtggy Each of them is disc-shaped and consists ol central, llattened,
Cisternae (receiving side of golgi apparatus) _
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Inter-granal lamella
ne bounding chloroplast
The site of photosynthesis in a plant

s, chlorophyll captures the energy of su
ules in the thylakoid membranes. These
. ’Ac P and other energy-carrier molecules.
. eir energy is used to derive t
movement of energy frem




o Q’ell wall dePOSition the majntenance of cell—shape andcell diﬁ'erenﬁation.

here are three types of cytoskeleton elements found in cells.

Microfilaments are solid strand of about 7 nm in diameter and several

sth especially in muscle cells. They are consists of two actin chain that
a helical fashion, some microfilaments also contain myosin protein
They perform function of muscle contraction, changes in cell shape,

g division of cytoplasmic in dividing animal cells, cytoplasmlc streaming
nent of pseudopodia.

i Intormediate filaments are solid strands of 8 to 11 nm in diameter,
' 1 in length. They are intermediate in between microtubules and
S. They are made up of atleast five different types of protein, formrope
fibrous protein. Unlike the other two types of cytoskeleton elements,
aments do not assemble and disassemble. Therefore, they are

hing the shape of cell, attachment of muscle cells support of :
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