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Learning objectives

- Know about how scientists study cell and Clacanl) g Adall elalall (o o BS o s
cell organelles ? 4, oAl
- Introduction about various kinds of 2 Aendiiall jalaall (e ddlide &) 6l e dedia

microscope which are used to study cells. LAl Al )
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Introduction

« The driving force behind much of the b Aal) 5 il (A ol s Aadlall 5 1«
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recent development in cell biology is
technological development in the field of
instrumentation (such as microscope)

and computation.

Microscopy has been developed to a
complexity that allows the analysis of

thg interior workings of the cell.
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Electron microscopy

Light microscopy
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Modern Cell Biology

Modern cell biology involve interlinking of
following different disciplines

Cytology

Biochemistry

Biotechnology

A short description about each of
this discipline will be given in this
lecture.

Cell Biology and physiology
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Cytology A1) ale

- Cytology is that branch of life science that deals

with the study of cells in terms of structure, function Al )2 ae dalady gl slbadl ale (e g dll el g LMAT) Gle
and chemistry. ey dads sl 5 S Sl Cua e LI

« Cytology combined with biochemistry, the study of Gl jall Al 3 ¢ 4 gaad) cbiaSl) xe ia ) Gis WA Gle
molecules and chemical processes in metabolism, el ale il ¢ 1) Jiail) dlee 8 el el
produced modern cell biology. Cuaall g 5lal)

- Cytology and biochemistry complement each other i) day ) 3 AY Lagie JS oo 4 puall eLiasll 5 LAY Ble

in correlating cellular structure and function. Adals gl 5 4, 5180)
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Biochemistry 4 gaall glias!

- Biochemistry, (sometimes called biological chemistry), is

:\.u:\JJ‘éA c(:\..\;)]j:\.ﬂ\ c«LAAgSj\B\:A\Gm.uS)cM}\AJ\ P EPLN |

the study of chemical processes within and relating to
T S i)\l . 75 <Y RS

living organisms.
ciSle il 5 aila g 5 JSLel) aa & soad) slaasll (o iSH Jalay
A5 5l Galan ¥y il gyl Jie ¢ 5l dom gl gall iy )
O anll (g2 g LOAN Asy 868 ll 5 ¢ (spall 5l o o Sl
Blally ddai jal) il Sl

« Much of biochemistry deals with the structures, functions
and interactions of biological macromolecules, such as
proteins, nucleic acids, carbohydrates and lipids, which
provide the structure of cells and perform many of the

functions associated with life. Sla YN 3T o &y gad) laasSl) (8 D)l SLBLESY) CilS .

ATP) 02503y Gl g D GLES) 5 ¢ A ) g0 ) iaeS
- Major discoveries in biochemistry were the identification

of enzymes as biological catalysts, and the discovery of

adenosine triphosphate (ATP).
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- Biotechnology is the use of living S g Al aladind & 4y gall L oSl o
systems and organisms to develop b (g1 o ¢ Cilatia giia gy kil Al
or make products, or "any oA CllS A o g dadail aadiig a6l 9SS
technological application that uses Gllee sf ciladio Jaand gl aiaal ¢ et ciliiieg
biological systems, living s aladiuy

organisms or derivatives thereof,
to make or modify products or

processes for specific use.
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Dolly: The Sheep

A donor cell is taken from
asheep's udder. Donor

Nucleus

Y=
' : ‘ \ These two cells are fused
. using an electric shock.
Egg Cﬁl/q e
1' @ The nucleus ofthe @

7 eqq cell is removed. !
An egg cell is taken ./The fused cell

from an adult begins dividing

female sheep. ' normally.
- —
Cloned Lamb Embryo
24 The embryo The embryo is placed
develops normally in the uterus of a foster

into & lamb—Deolly mother,
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Principles, advantages, and limitations of the light microscope.

(sl pgaall 1589 Ll Jag (gl
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* Microscope
* is an optical instrument used for )

viewing very small objects, such as 5ol sV G el a0diui 4y slal 58

animal or plant cells, typically Lo sale 5 ¢« Aglall o 4l goal) LAY Jia ¢ s
magnified several hundred times. LIS aagi G pall (pe Clia Bae Ly HnSS o4
The discovery and early study of & oalaal) g Al xa B HSaall Ll ja 9 LA
cells progressed with the invention e bl o 8ll 8 lgiuad 9 1590 ple

of microscopes in 1590 and their

improvement in the 17th century.
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Different types of microscopes
- Light microscope (LM) ) s s2<LM)
- Visible light is passed through the specimen and

then through glass lenses. The lenses refract

(bend) the light in such a way that the Image of
the specimen is magnified as it is projected into
the eye or into a camera.

PRI B e e R AT
3l o gl () oS Lo iaael Juos Asala )
Josalsll (8 ol Cpall (8 Lgum jo ol LS Aiall 5 ) gum ST g
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1) Eyepiece

2) Nosepiece

3) Objective Lenses

gwm\

10) Condenser Lens ¥ 4) Stage clips
5) Stage

11) Coarse Adjustment

Knob

6) Diaphragm

7) Light Source
12) Fine Adjustment
Knob

8) Base

Light
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- The light microscopy has the limit of resolution
and thus prevented biologist to study the inner

structure and organelles (the membrane-enclosed
structures within eukaryotic cells).

To see these structures in detail required the
development of a new instrument. In the 1950s,
the electron microscope was introduced to
biology. Rather than light, the electron
microscope (EM) focuses a beam of electrons
through the specimen or onto its surface. The
transmission electron microscope (TEM) is used
to study the internal structure of cells.

The scanning electron microscope (SEM) is
especially useful for detailed study of the

topography of a specimen.
15
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nght microscope EIectron mlcroscope
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Cell organelles of an animal cells

Nuclear envelope
e | Nucleus

Plasma

Chromatin

Smooth endoplasmic f e
reticulum 3

Cytosol

Lysosome

Mitochondrion

endoplasmic
reticulum

Ribosomes

Golgi apparatus

Microvilli
i =r—=——Secretion being released
g from cell by exocytosis

Microfilament

Microtubule

Intermediate - B "
filaments eroxisome
Copyright © 2004 Pearson Edusation. ine _ publahing as Berjamin Cummings
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Summary L\

- Scientist used multidisciplinary approach to study the LA L il s ) saeia Uagh pLalell s

cells.
QM\ ‘\..\.u\‘)ﬂ ed;;.uu 313l dj\ )@A.d\ B
« Microscope was the first instrument used to study the

cells. ) Jal (e Al ¢ 48l 5 il 3goa e gl jeaall (5 giag
'&}ﬁ\g\ ‘)'@A.AS‘ ﬁ‘#é‘(Lhaé“’“(:)‘dﬂ‘}ﬂ{“”!.“@

- Light microscope has the limitation of magnification
and resolution so in order to see the cell structure more

in detail the electron microscope was developed.
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Resources

CAMPBELL

BIOLOGY

The Cell Campbell Chapter 06

Biology By Jane Reece, Kelly A. Hogan, Lisa A. Urry, Martha R.
Taylor, Michael L. Cain, Neil Campbell, Peter V. Minorsky, Robert B.
Jackson, and Steven A. Wasserman 9th Ed.

ISBN 10: 0321558235; ISBN 13: 9780321558237
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