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LECTURE 1, PART (2): CELLULAR LEVEL OF ORGANIZATION



Objectives

1.Discuss cellular level of
organization. (Continue in the
next lecture)

2.Describe transport processes of
solutes and water (Next lecture).

(Pages 60-84 of the reference)



- The cell divides into three main parts: plasma membrane, 
cytoplasm, and nucleus.

- The plasma membrane:

1. is the cell’s flexible outer surface, separating the cell’s internal
environment from the external environment.

2. It plays a key role in communication among cells and between
cells and their external environment.
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- The cytoplasm:

1. Consists of all the cellular contents between the plasma
membrane and the nucleus.

2. It has two components: cytosol (intracellular fluid that
contains water, dissolved solutes, and suspended particle)
and organelles (include the cytoskeleton, ribosomes,
endoplasmic reticulum, Golgi complex, lysosomes,
peroxisomes, and mitochondria).

THE CELLULAR LEVEL OF ORGANIZATION



- The nucleus:

1. The control center of the cell.

2. Contains DNA or the genetic material that dictates what
the cell will do, controlling cellular structure and function.
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- The basic structural framework of the plasma membrane is the lipid
bilayer (lipid molecules—phospholipids (75%), cholesterol (20%), and
glycolipids (5%)).

- The lipids are amphipathic molecules (polar heads and nonpolar tails).

- Glycolipids appear only in the membrane layer that faces the
extracellular fluid, which is one reason the two sides of the bilayer are
asymmetric.

THE PLASMA MEMBRANE



- Membrane proteins are classified as integral or peripheral
according to whether they are firmly embedded in the
membrane.

1. Most integral proteins are transmembrane proteins (span the
entire lipid bilayer and protrude into both the cytosol and
extracellular fluid).

2. Peripheral proteins are attached to the polar heads of membrane
lipids or to integral proteins at the inner or outer surface of the
membrane.

THE PLASMA MEMBRANE

:)Integral Proteins( ةلماكتلما تانيتوربلا.1
ءاشغلا لخاد يوق لكشب ةجمدم تانيتوربلا هذه•

 نوهدلل ةيئانثلا ةقبطلا لماك ربع دتمت اهنأ يأ ،ءاشغلا ربع نوكت ةلماكتلما تانيتوربلا مظعم
)lipid bilayer( لوسوتيسلا نم لك يف رهظتو )ةيلخلا جراخ لئاسلاو )ةيلخلا لخاد.

:)Peripheral Proteins( ةيطيحلما تانيتوربلا.2
 ةيبطقلا نوهدلا سوؤرب امإ طبترت لب ءاشغلا لخاد قمعب ةجمدم تسيل تانيتوربلا هذه•
)polar heads( وأ يلخادلا حطسلا ىلع ،ةلماكتلما تانيتوربلاب وأ ةيئاشغلا نوهدلل 

ءاشغلل يجراخلا
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Integral proteins (their functions are important!):

1.Forming ion channels.
2.Acting as carriers or transporters.
3.Are called receptors.
4.Are enzymes.
5.Serving as linkers.
6.Serving as cell identity markers.



Peripheral proteins (their functions are important!):

1.Serve as enzymes and linkers.
2.Support the plasma membrane.
3.Anchor integral proteins.
4.Participate in mechanical activities:
• Moving materials and organelles within cells.
• Attaching cells to one another.





Membrane fluidity:

• Membranes are fluid structures.

• Most of the membrane lipids as well as many membrane proteins
easily rotate and move sideways in their own half of the bilayer.

• However, it is difficult for hydrophilic parts of membrane molecules
to pass through the hydrophobic core of the membrane. This
difficulty contributes to the asymmetry of the membrane bilayer.

.)bilayer( ةيئانثلا نوهدلا ةقبط فصن سفن يف يبناج لكشب كرحتلاو نارودلا اهنكمي ةيئاشغلا تانيتوربلاو )lipids( ةيئاشغلا نوهدلا مظعم•

.فيكتلا ىلع ةردقو ةنورم ءاشغلا يطعي اذه

)tails( ءاملل هراكلا يلخادلا ءزجلا ربع رمت نأ )hydrophilic( ءاملل ةبحلما ءازجلأا ىلع بعصلا نم
)hydrophobic core( ءاشغلل.

 لكل نأ ثيح ،ءاشغلا نم ينتقبطلا ينب )asymmetry( لثامتلا مدع ىلع ظافحلا يف مهست ةبوعصلا هذه•
.ىرخلأا نع ًلايلق فلتخم بيكرت ةقبط



Membrane permeability:

• The permeability of the plasma membrane to different substances varies.

• The hydrophobic interior of the plasma membrane allows nonpolar molecules to
rapidly pass through, but prevents passage of ions and large, uncharged polar molecules.

• Because water and urea are small polar molecules that have no overall charge, they can
move from one gap (small gaps appear in the hydrophobic environment of the
membrane’s interior) to another until they have crossed the membrane without any
assistance.

• Transmembrane proteins that act as channels and carriers (very selective) increase the
plasma membrane’s permeability to a variety of ions and uncharged polar molecules
(need assistance).

.ةصاخ ةقيرطب ءاشغلا ربع روبعلا اهنكمي اهنأ لاإ ،ةريغص ةيبطق تائيزج ايرويلاو ءالما نأ نم مغرلا ىلع•
 يتلا ةريغصلا تاوجفلا ربع لقنتلا ايرويلاو ءاملل نكمي ،ةيلك ةنحش اهكلاتما مدعو اهمجح رغص ببسب•
.لقن تانيتورب ةدعاسم نودب اوربعي ىتح ءاشغلا يف نوهدلا تائيزج ينب رهظت

.ةنيعم داولم ءاشغلا ةيذافن نم ديزتو تلاقان وأ تاونقك لمعت ءاشغلا ربع تانيتوربلا•
 يلي )زوكولجلا لثم( ةنوحشلما ريغ ةيبطقلا تائيزجلاو تانويلأا رورمب حمستو ةياغلل ةيئاقتنا نوكتب تانيتوربلا ياه•

 ةيئانثلا نوهدلا ةقبط زواجتت ناشم ةدعاسلم جاتحتب



- Cytoplasm consists of all the cellular contents between the plasma
membrane and the nucleus.

- It has two components:
- (1) the cytosol, is the fluid portion of the cytoplasm that surrounds
organelles.

- (2) organelles, are tiny structures that perform different functions
in the cell.

THE CYTOPLASM

: )Cytosol( لويوتيسلا .1
.تايضعلاب طيحي يذلا مزلابوتيسلا نم لئاسلا ءزجلا وه•

 ديدعلا هيف متت يذلا طيسولا ربتعيو ،ةبئاذلا ةريبكلاو ةريغصلا تائيزجلا ،تانويلأا ،ءالما ىلع يوتحي لوسوتيسلا•
.ةيئايميكلا تلاعافتلا لثم ةيويحلا تايلمعلا نم

:)Organelles( تايضعلا .2

 ةايحلا ىلع ظافحلا يف مهاست ةددحم ةفيظوب موقت اهنم ةدحاو لكو ،ةيلخلا لخاد ةريغص لكايه يه تايضعلا•
.ةيولخلا ةطشنلأاو

 ةكبشلا ،)تانيتوربلا ةئبعتو ليدعت( يجلوج زاهج ،)ةقاطلا جاتنإ( ايردنوكوتيلما :ةيسيئرلا تايضعلا لمشت•
)تانيتوربلا جاتنإ( تاموسوبيرلاو ،)نوهدلاو تانيتوربلا عيمجت( ةيمزلابودنلإا



- Cytosol:

1. Contains 75–90% water plus various dissolved and suspended
components (i.e. glucose, amino acids, fatty acids, proteins, lipids,
ATP, and waste products).

1. It is the site of many chemical reactions required for a cell’s
existence (i.e. glycolysis, maintenance of cell structures and for cell
growth).

THE CYTOPLASM

.ةيولخلا تايلمعلل ةمزلالا ماخلا داولماو ةقاطلا ريفوتل ةيرورض تانوكلما لوده

.ةقاطلا جاتنلإ زوكولجلا ميطحتل ةماه ةيلمع وهو :)Glycolysis( ركسلا للحت•
 لثم ،ةيولخلا لكايهلا ىلع ظافحلا يف دعاست داوم ىلع يوتحي لوسوتيسلا :ةيولخلا لكايهلا ةنايص•

.ةيليلكسوتيسلا فايللأا
.اهومنو ايلاخلا ماسقنا يف دعاست تلاعافت لوسوتيسلا نمضتي :ايلاخلا ومن•



- The cytoskeleton is a network of protein filaments that extends
throughout the cytosol (microfilaments, intermediate filaments,
and microtubules).

THE CYTOPLASM



- Microfilaments:

1. Are the thinnest elements of the cytoskeleton.

2. They are composed of the proteins actin and myosin.

3. They have two general functions: help generate movement (muscle
contraction, cell division, and cell locomotion) and provide mechanical
support (basic strength and shapes of cells).

- Intermediate filaments:

1. Are thicker than microfilaments but thinner than microtubules.

2. They are found in parts of cells subject to mechanical stress.

3. They help stabilize the position of organelles such as the nucleus and help
attach cells to one another.

THE CYTOPLASM

:ةماعلا اهفئاظو•
.)ةيبادهلأا ةكرحلا لثم( ايلاخلا ةكرحو ،ايلاخلا ماسقنا ،تلاضعلا ضابقنا لثم ،ةكرحلا ديلوت يف امًهم ارًود بعلت :ةكرحلا ديلوت.1
.اهرارقتسا ىلع ظافحلا ىلع دعاسي امم ،ايلاخلل ةماعلا لاكشلأاو ةيساسلأا ةوقلا زيزعت يف مهست :يكيناكيلما معدلا ريفوت.2

.microtubules لا نم قرأ اهنكلو microfilaments لا نم كمسأ

.ايلاخلا لخاد ةيكيناكيم طوغضل ضرعتت يتلا ءازجلأا يف دجوت :عقولما•
:اهفئاظو•

.ةاونلا لثم ،ةيلخلا لخاد تايضعلا عقوم رارقتسا يف دعاست :تايضعلا عقاوم تيبثت.1
.يولخلا لماكتلا ززعي امم ،ضعبلا اهضعبب ايلاخلا طبر يف ارًود بعلت :ايلاخلا طبر.2



- Microtubules:
1. Are the largest of the cytoskeletal components.
2. They are composed mainly of the protein tubulin.
3. They help determine cell shape.
4. They also function in the movement of organelles.

THE CYTOPLASM
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