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Introduction

= All organisms are composed of structural and functional units .nl life called *cells!
(
* The body of some organisms like bacteria, protozoans and some algae 15 1 ul’f ';P of @
171
single cell whereas the body of higher fungi, plants and animals are composed of mMa /

cells. Human body is burlt of about one trillion cells.
ions, But
* Cells vary in size and structure as they are specialized to perform different function
the basic components of the: cell are common to all biological cells.
ated the "cell

= The. cell theory - In 1838 M.J. Schleiden and Theodore Schwann formul

theory.” Which maintains that:

« all arganisms are composed of cells.
"+ cellis the structural and functional unit of l|fe and
cells arise from pre-existing cells. /)‘\M\"\Q

| .
= The cells vary considerably,/fiwape nd size :
* Nerve cells of animals haveAong extensign ey can be several centimeter in length. M;‘)'clr:tcr:d ;
are elongated in shape. Egg of t rich is the largest cell (75 mm). Some plant cells have thick

walls. There is also wide variation in the number of cells in different organisms.

CmA cell may be defined as a umt of p Jﬁgpbj_m bound by a plasma or cell

~

o T T, | The Cell

membrane and possessrng a nucleus

. Protoplasnl is the lrfe glvmg substance and mcludes the cytoplasm and the
nucleus.: gl : ‘
| 2 "

* The cytoplasm has |n5|t organelles such as ribosomes, mitochondria, golgl
bOdleS plastrds lysosgmes and endoplasmic retlculum oy
-Plant cells have in their cytoplasm “Targe v§1cuoles contalmng non-living
!
inclusions like crystals, and pigments. . serage  \datev i qunti =
" The bacterra have neither deflned cell organelles nor a well formed nucleus i

= But every cell has three rmajor. components s, s
» pldsma membrane v~ S e e Lo e Ina
" CYt0plasm\/ s P S e S

ol ' DNA (naked in bacterra) and enclosed by a nuclear membrane in all other orgamsms e

|
i
)




» All living organisms fall into one of three large groups (domains) that de

* Two large groups of single-celled microorganisms can be distinguished on genetic and b

V.
Ve

Ve

The Domains of Life

s
L

fine three branches of the

evolutionary tree of life originating from a common progenitor.
inchemital

grounds: Bacteria and Archaea.

Bacteria inhabit soils, surface waters, and the tissues of other living or decaying organisms.
Many of the Archaea inhabit extreme environments such as salt lakes, hot springs, highly acidic bogs,
and the ocean depths.

All eukaryotic organisms, which make up the third domain, Eukarya, evolved from

the same branch that
gave rise to thé Archaea; eukaryotes are therefore more closely related to archaea than to bacteria.

‘Within the domains of Archaea a'nd'Bacteria are subgroups distinguished by their habitats.

In aerobic habitats with a plentiful supply of oxygen, some resident organisms derive energy from the

transfer of electrons from fuel molecules to oxygen within the cell.

Other environments are anaerobic, virtually devoid of oxygen, and microorganisms adapted to these
environments obtain energy by transferring electrons to nitrate (forming N2), sulfate (forming H25), or
CO2 (forming CHg).

Many organisms that have evolved in anaerobic environments are obligate anaerobes: they die when
exposed to oxygen. Others are facultative anaerobes, able to live with or without oxygen.
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The Sources of Cellular Energy and Biosynthetic Precursors

» Organisms can be classify according to how they obtain the energy and carbon
they need for synthesizing cellular materials.

A » There are two broad categories based on energy sources: phototrophs (Gree.k
trophe”, “nourishment”) trap and use sunlight, and chemotrophs derive their
energy from oxidation of a chemical fuel.

»Phototrophs and chemotrophs ‘may be further divided into those that can
| synthesae all of their biomolecules directly from CO2 (autotrophs) and those
‘that require some preformed organic nutrients made by other organisms
(heterotrophs).

*For example, cyanobacteria are photoautotrophs; humans are
chemoheterotrophs.

* Many organisms can obtain energy and carbon from more than one source
under different environmental or developmental conditions.
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" Similarities and Differences Between Bacterial and Archaeal cells

* The cell envelope of gram-positive bacteria is a single membrant; with a
thick, rigid layer of peptidoglycan on its outside surface. A variety o e
polysaccharides and other complex polymers are interwoven "{"th id | b
peptidoglycan, and surrounding the whole is a porous solid layer
composed of glycoproteéins. '

v ® E. coli is gram-negative and has a double membrane. Its outer memblra'rgje

has a lipopolysaccharide (LPS) on the outer surface and, phospholipids

1 on the ‘inner surface. This outer membrane is studded” with protein
channels (porins) that allow small molecules, but not proteins, to d'ffus‘é
through. The inner {plasma) membrane, made . of p ospholipids  an
proteins, is impermeant to both large and small molecules. Between
the inner and outer membranes, in the periplasm, is a thin layer of
peptidoglycan, which gives the cell shape and rigidity, but does not retain
Gram's stain.

" Archaeal membranes vary in structure and composition, but all have a
.single membrane surrounded by -an outer layer that includes either a
peptidoglycanlike structure, a porous protein” shell (solid layer), or both.

l ‘ ‘

Some common structural features of bacterial and archaeal cells

v . . (a) Ribosomes Bacterial and archaeal ribosomes arg smallerthan - (b) Gram-positive bacterla
. eukaryotic ribosomes, but serve the same function—"

protein synthesis from an RNA message. -
’ ! Cell envelope
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The Two Basic Type of Cells

= There are two basic type of cells:
* Organisms which do not possess a well formed nucleus are pro
bacteria.
: » All others possess a well defined nucleu
' are referred to as eukaryotes.
» Prokaryotes are usually single-celled organisms. k-
living organisms is the bacterium Escherichia coli. This organism ha
for half a century as a model biological system-

= Eukaryotes include plants, animals, and fungi. Eukaryotfc'cellsj are lrnuchr
larger than bacteria with cell volumes a thousand to 2 million times 1arge
than those of bacteria. The distinguishing characteristics of eukz.erOte'5 g
the nucleus and a variety of membrane-enclosed organelles with specific

ety functions.

karyotes such as the

ane and the:
5, covered by 8 nuclear membra /

The best studied of all
¢ served

Prdkaryqtic_wCelhlfs’, @ Eukaryotic"C,eIIs -

|
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Membranous Organelles in Eukaryotic Cells

he nucleus and a variety

* The distinguishing characteristics of eukaryotes are t

of membrane-enclosed organelles with specific functions.

' : . ettt . ; e s enerd)
| * These organélles include mitochondria, the site of most of the 97

l extracting reactions of the cell;

‘ ) ) ' : . . v central roles in
» The endoplasmic reticulum and Golgi complexes, which play cen ‘

the synthesis and processing of lipids and membrane proteins;

: . . . : wicli . V5050I1MEeS
* Peroxisomes, in which very long-chain fatty acids are oxidized; and lys0s '

filled with digestive enzymes to degrade unneeded cellular debris.

' * In addition to these, plant cells also contain vacuoles (whfqh store large
quantities of organic acids) and chloroplasts (in which sunlight drives tne
synthesis of ATP in the process of photosynthesis). '

» Also present in the cytoplasm of many cells are granules or droplets containing
“stored nutrients such as §tarch and fat.
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Methods of isolation and study of cell organelles

. Under centrifuga‘ fOfCC gencrated in a _t,pinnin(] cnnlrifugn mmr, ',I”H,Q”lll?lt atrigctres
separate by differences in mass.

* Structures that are more massive reach the bottom of the centrifuge tube hr'fu'rr' l;'
massive ones. Biochemical analysis of the isolated cell fractions can reveal wia
different organelles and cellular substructures do.

+ Cell fractionation separates cells into their constituent parts.

+ The first step is to break open the cells and release their contents, This can |{"? ""’r".".::'/
physical means such as grinding in a mortar and pestle, tissue grinder or sirnilar de /(I .‘|',
exposure to ultrasound or high pressure; of exposure to enzymes of other chermcals
that can selectively degrade the plasma membrane.

« The next step is to isolate the subcellular organelles and particles from thf: (.‘/"")r[:""';"""lf‘

‘by'differential'cent'rifuga}cio'n. The centrifugation of broken cells at' progres® /
higher centrifugal force separates particulate cell components based on their Mass.

+ At the end of this process', a researchdr will have isolated ribosormnes, mitochondria,

chloroplasts, nuclei, and other subcellular structures. After re-suspension, each pellet
~ can be prepared for microscopy. ‘
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