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f cell biology. Since the 1960s the study of cells
become one of the dominating activities in all of
ice. Many disciplines - biochemistry, molecular biology,
ics, biophysies, physiology, ete. now contribute to
‘continuing growth in understanding about how cells
on.and how they are constructed. This is an exeiting
rise, which as an intellectual achievement contributes
y to our understanding of the phenomenon of life.
rches on cells provide an expanding foundation for
es in medical sciences and for new industrial and
tural technologies.

the last three decades, great advancements have
made in the fields of biotechnologies. Biotechnological
Ses have played & great role in economie development.
‘a privileged area of research for miecrobiologists
zymologists, biotechnologies have recently benefited
decisive ‘progress made in virology, bacteriology,
iology, moleclar geneties and especially from the
ery of technique to modify and transfer DNA between
ms. Cell and molecular biology, along with other

es of science aré intimately associated with the
of biotechnology.



The cell biology is included in syllabi of almost all the
universities. The biotechnology as subject makes part of
syllabi of only a few universities, although various aspects
of this branch are being taught in classes of molecular
biology, genetics, microbiology, medicine, etc.

The book has been divided into two sections - Section
'A' deals with the cell structure and functions, and Section
'B' with biotechnology. Section 'A' contains 13 chapters
deseribing various cellular organelles in detail. In chapter-2
some of the latest techniques useful in studying the cells
have been detailed. Section 'B' contains 5 chapters dealing
with various aspects of biotechnology. Special care has
been taken to include maximum illustrations, tables and
graphs explaining every aspect of structure and function
of cellular organelles and various biotechnological processes.
An exhaustive list of subject index is given in the end.

We express our thanks to M/s Agro Botanical Publishers
(India) for bringing out the book in the shortest possible
period.

We wish to acknowledge our debt to our families whom
we left waiting on several evenings, while we were busy
in finalizing the manuscript or the illustrations for the
book.

We shall feel obliged in receiving constructive suggestions
from the readers for further inprovement of the book.

November, 1990 M. L. Gupta
M. L. Jangir
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{E CELL AND ITS DIVERSITY

OVERY OF THE CELL AND CELL THEORY

cytology is comparatively a young biological science
had taken its individual entity by the end of the
century. The development of cytology is intimately
iated with the discovery of lenses and microscopes.
e are evidences that lenses were used in 13th century.

early microscopes were different from the modern
One type consisted of two lenses mounted in a short
tube. The object to be examined was fastened at
end of the tube. da Vinci (1485) stressed upon the
of lenses in observing small objects. Insects were
ined first by these crude microscopes because of
abundance and ease with which they could be caught.

3665, Robert Hooke, an english physicist dicovered the
for the first time while examining a thin sHce of



cork cut with:a pen-knife under his crude microscope.
He observed honey-combed or porous structures. He gave
them the name 'cells' (Lt. cellula = little room). What
Hooke had seen was mainly the thick cellulose walls of
the dead cells. He confirmed his discovery in other plant
materials also.

Fig. 1.1 (A) The microscope used by Robert Hooke. (B)
Robert Hooke's drawing of cork showing compartments(cells).

M. Malpighi, an Italian anatomist and N. Grew, an English
physicianin in 1672 reported that certain parts of plants
were made up of minute elementary organisms - 'utricles',
'sacs' and 'vesicles'. They did not use the word 'cell'.
Antony von Leeuwenhoek (1632-1723) discovered the anima-
lcules infusoria (protozoa), bacteria, ete. and made micro-
scopical observations on Mmany protozoans, ants, aphids,
spermatozoa, red blood cells, museles, nerves, skin, and
certain plants. During the 18th century only little knowledge
was added to cytology. A few workers produced the work
on plant cells and referred them by different names-
fibres by Haller and Bonnet (1757); cylinders by Fontana

(1781); utricus by Brisseau-Mirabel and elementary vesicles
by Oken.

In 19th century, certain important cytological discoveries
were made - occurrence of cell division by Turpin (1826);
mammalian ovum (Karl Von Baer, 1827); Brownian movement
(Robert Brown, 1828); Nucleus (Robert Brown, 1831); desc-
ription of cell division (H. von Mohl, 1835). Felix Dujardin
(1835) observed jelly like structure within the cells and
termed it as 'saccode'.



though many workers were able to observe a variety
ifferént types of plant cells as well as single celled
nisms, the realization that all plants and animals
dless of their diverse outward appearence, were compo-
| of component cells was not clearly stated untill the
30s following the development of microscopes with better
ty ' opties. Matthias J. Schleiden (1838), a German
nist concluded from his research on plants that regard-
of a particular tissue's appearance, plants were made
f cells and that the plant embryo arose from a single
In 1939, Theodor Schwann, a German zoologist published
report stating that the animals were also composed
ells. The work of Schleiden and Schwann led to the
rmulation of the 'eell theory', which stated that all
mals and plants were composed of cells which are
s of life. Advancements in cell biochemistry, cell
ology, genetics, ete. unfolded some new factes regar-
cells. Modern status of cell theory comprises:

(i) All living beings- animals and plants are composed
of cells.

~ (ii) New cells arise from pre-existing cells.

(iii) Cells represent the metabolic (physiological)
units also. '

(iv) Cells are units of hetedity since these contain
the hereditary material. -

 (v) There are fundamental similarities in the chemical
composition and metabolic activities of all cells.
The function of the organism as a whole was also
recognised to be a result of the activities and

interactions of the cell units.

(vi) Viruses, bacteria, certain fungi and protozoans
~ are exceptions to cell theory.

, tant discoveries made after early 19th century are
ih Table 1.1.



Table 1.1. Chronological description of important discoveries
made from 19th century.

1824 R.J.H. Dutrochet

1824 P. Prevost and
J.B.A.Dumas

1825 F.V.Raspail
1826 Turpin
1827 Karl von Baer

1828 Robert Brown

1830 G. B. Arniel
1831 Robert Brown

1835 Felix Dujardin

1835 H.Von Mohi

1838 M. J. Schleiden

1839 T. Schwann

1840 J. E. Purkinje

1845 A. Donne

1846 H. Von Mohl

1848 W. Hofmeister

Animals and plants are composed
of cells which remain united by
simple adhesive forces.

Described cell division by studying
cleavage of the frog's eggs.

Developed frozen section technique.
Reported occurrence of cell division.
Discovered the mammalian ovum.

Described Brownian
the cellular particles.

movement of
Described fertilization in plants.
Reported the nucleus in plant cells.

Described protoplasm as 'sarcode'

in protozoa.
Described cell division in animals.

Proposed cell theory with Schwann
and described nucleolus also.

Proposed cell theory with Schileiden.

Coined the term protoplasm for the
cell contents.

Studied spermatozoa and used photo-
microscopy for the first time.

Described importance of protoplasm
in cellular activities.

Drew outline sketches of chromo-
somes of the pollen mother cells

4



able 1.1 conty.....

1855 R. Virchow
1861 Schultze
' 1863 W. E. Waldeyer

1866 E. Haeckel

| 1867 L. St. George

1870 H. Fol

1871 F. Miescher
11876 O. Hertwig
11879 H. Fol

1879 W. Flemming

882 W. Pfitzner

of Tradescantia and described nuclear
division.

Stated that all cells arise from
pre-existing cells. ~

Stated that the cell is the living
substance possessing nucleus and
the cell membrane.

Described chromosomes.

Coined the term plastids.

Described the structure which was
later called Golgi-complex. 1

Developed microtomes for cutting
sections.

Described spindle and astral rays.

Discovered nucleoproteins and nucleic
acids (nuelein).

Demonstrated that fertilization
is the result of fusion of two cells.

Observed the penetration of sperm
in an ovum.

Introduced the term chromatin and
described the splitting of chromo-
somes.

Discovered chromomeres on the
chromosomes.

Proposed that chromosomes contain
hereditary material.

Introduced the term chloroplast.



" Table 1.1 contu......

1886 R. Altman

1887 Van Benden

1888 T. Boveri

1892 A. Weismann

1898 C. Benda

1898 C. Golgi

1901 T. H. Montg-
omery

190 1 Strasburger

1903 W.S.Sutton

1903 E. Buchner .

1905 J.B.Farmer and
J.E.Moore

1906 M. Tswett

1907 R.G.Harrison

1910 A. Kossel
1915 R.M. Willstatier
1924 A. Feulgen and

H. Rossenbeck

1926 T. Svedberg

Studied mitochondria and suggested
their role in respiration.

Discovered the centrioles.
Desctibed the centrioles.
Proposed 'germ plasm' theory.
Coined the term mitochondria.

Described the Golgi complex in the
nerve cells of owl.

Showed that homologous chromosomes
undergo  pairing during reduction
division.

Introduced the term plasmodesmata.

Proposed chromosome ~theory of
heredity.

Discovered the enzyme and received
Nobel prize.

Coined the term meiosis.

Discovered chromatography,
Developed tissue culture technique.

Described the chemistry of nucleus
and honoured by Nobel prize.

Honoured by Nobel prize for the inve-
stigation of chlorophyll.

Described Feulgen test for DNA.

Honoured by Nobel prize for ultra-
centrigugation technique.
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