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Preface
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biotechnology. We at EduHeal Foundation still need lot of help and encouragement from school teachers and
Principal in accomplishment of our goal. It is you who form the vital link between EduHeal Foundation and
students as you can further encourage students to know about biotechnology on a day to day basics. We would

also not sit idle but make efforts to increase interest :
By publishing books like Biotechno Activities Books.
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Create awareness by conducting Nationwide Biotechnology Olympiad.
Teacher Tranining Programme in basics of genetics and Biotechnology.

Career Development Workshop for Students.

Virtual Genetic Lab.

Networking to enhance school/Govt./ Industry Interface.
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Introduction

At a microscopic level, we are all composed of cells. Look at yourself
ina mirror — what you see is about 10 trillion cells divided into about
200 different types. Our muscles are made of muscle cells, our liver
of liver cells, and there are even very specialized types of cells that
make the enamel for our teeth or the clear lenses in our eyes!

If you want fto understand how your body works, you need to
understand cells. Everything from reproduction to infections to
repairing a broken bone happens down at the cellular level. If you
want to understand new frontiers like biotechnology and genetic
engineering, you need to understand cells as well.

Anyone who reads the paper or any of the scientific magazines is
aware that genes are BIG news these days. Here are some of the
terms you commonly see:
*  Biotechnology

Human genome

Genetic engineering

Recombinant DNA

Genetic diseases

Gene therapy

DNA mutations

DNA fingerprinting
Gene science and genetics are rapidly changing the face of medicine,
agriculture and even the legal system! Do you know how? Let's have
a look and start with the cell of a bacterium. Bacteria are simplest
cell possible. By understanding how bacteria work, you can understand
the basic mechanisms of all of the cells in your body.
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“Lglls = the bricks of body !

Nearly all living things - plants and animals (including humans) - are
built up from tiny pockets, called cells. (Cells are so small that they
can only be seen under a microscope).

Each cell is a dynamic, living little factory. It is the smallest living unit
that can carry out the basic functions of life : growth, metabolism
and reproduction.

Your body is made of about 10 trillion cells. The largest human cells
are about the diameter of a human hair, but most human cells are
smaller — perhaps one-tenth of the diameter of a human hair.

Run your fingers through your hair now and look at a single strand. It
is not very thick — maybe 100 microns in diameter (a micron is a
millionth of a meter, so 100 microns is a tenth of a millimeter). A
typical human cell might be one-tenth of the diameter of your hair
(10 microns). Look down at your little toe — it might represent 2 or
3 billion cells or so, depending on how big you are. Imagine a whole
house filled with baby peas. If the house is your little toe, the peas
are the cells. That's a lot of cells!

Bacteria are about the simplest cells that exist today. A bacteriaisa
single, self-contained, living cell. An Escherichia coli bacteria (or E.
coli bacteria) is typical — it is about one-hundredth the size of a
human cell (may be a micron long and one-tenth of a micron wide), so
it is invisible without a microscope. When you get an infection, the
bacteria are swimming around your big cells like little rowboats next
to a large ship.
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Bacteria are a lot simpler than -
human cells. A bacterium consists Ctepi
of an outer wrapper called the  cen membrane
cell membrane, and inside the Fageium

membrane is a watery fluid called N

the cytoplasm. Cytoplasm might " v/,

be 70-percent water. The other ".,* ;

30 percent is filled with proteins _ _
called enzymes that the cell has The E-Coli Bacterium

manufactured, along with smaller

molecules like amino acids, glucose molecules and ATP. At the center
of the cell is a ball of DNA (similar to a wadded-up ball of string). If
you were to stretch out this DNA into a single long strand, it would be
incredibly long compared to the bacteria — about 1000 times longer!
Attached to the outside of the cell are long strands called flagella,
which propel the cell. Not all bacterium have flagella, and no human
cells have them besides sperm cells.

Human cells are much more complex than bacteria. They contain a
special nuclear membrane to protect the DNA, additional membranes
and structures like mitochondria and golgi bodies, and a variety of
other advanced features. However, the fundamental processes are
the same in bacteria and human cells.

All these cells grew from a single cell made when a sperm cell from
your father met an egg cell from your mother and fertilized it. This
one cell contained all the instructions necessary to make you. You
grew because that single cell divided to make two cells, those two
divided to make four, and so on. We call this cell division and that is
how all living things grow. Cells are always wearing out. New ones then
replace them. Some cells last months, and some less than a day.
Nerve cells last for a very long time.
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Enzymes

At any given moment, all of the work being done
L. . . These enzymes do
inside any cell is being done by enzymes. If you everything from
understand enzymes, you understand cells. A breaking glucose
. . . . down for energy to
bacterium like E. coli has about 1,000 different pyilding cell walls,
types of enzymes floating around in the cytoplasm constructing new
t . +i enzymes and
ar any given Time. allowing the cell to
Enzymes have extremely interesting properties that  reproduce. Enzymes

make them little chemical-reaction machines. The 90 2!l of the work

i inside cells.
purpose of an enzyme in a
CC” is to G“OW The Ce” to ; DNA codes for different types of proteins
Carlr'y ou"- Chem|cal r!eac“-lons ;Iénzymes Antibodies Transporters  Structural proteins

very quickly. These reactions
allow the cell to build things
or take things apart as "= il o g o

. : 5E;nzymes-_spee_d th_e nntlhpdleshl_nd to Hem_oglohm is a K eratin !sastruc_tural
needed. This is how a cell FREea Combgiues’ qon s~ eotanizing
SR infection.
grows and reproduces. At~
the most basic level, a cell is really a little bag full of chemical reac-

tions that are made possible by enzymes!

Enzymes are made from amino acids, and they are proteins.

A protein is any chain of amino acids. An amino acid is a small molecule
that acts as the building block of any protein. If you ignore the fat,
your body is about 20-percent protein by weight. It is about
60-percent water. Most of the rest of your body is composed of
minerals (for example, calcium in your bones).

Protein in our diets comes from both animal and vegetable sources.
The digestive system breaks all proteins down into their amino acids
so that they can enter the bloodstream. Cells then use the amino
acids as building blocks to build enzymes and structural proteins.
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Interesting facts

Fact 1. There are about a hundred mil-
lion cells in your body, with many dif-
ferent types with specific functions.

Fact 2. At least 1000 cells would fit
side by side across a full - stop.

Fact 3. There is a type of single cell
that you can see without the aid of a
microscope - an egg. Even an ostrich egg
is only a single celll These cells are
marvelously adapted to produce new
creatures.

Fact 4. Every kind of animal produces
eggs. but they do not all lay eggs. Female
mammals, including human, produce very
small eggs which they keep inside their
bodies.

Fact 5. Do you know that many of the
eggs we purchase from the local
supermarket are unfertilised eggs, that
is, eggs laid by female chickens who have
not mated with a male rooster.
Unfertilized eggs will never grow into
chickens.
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ACROSS

4. Proteins are produced here

5. A jelly like fluid within cells.

7. This rigid covering is not found in
animal cells

8. Also called the suicidal bag.

DOWN

1. Transports materials within the cell.

2. These structures produce energy for
the cell

3. Thecell's control center

6. In plant cells, these structures
contain chlorophyll

Search for Answers !
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