Biology (101): Chapter 1 By: Mr. Ossama Alnady

Chapter (2)

Cell Structure and Function Wil g9 4t} Cus i
1. Cellular Level of Organization s AR adatill b glia
2. Prokaryotic Cells 3 sl Ay WA
3. Introducing Eukaryotic Cells 35l dpdds DA 8 dadia
4. The Nucleus and Ribosomes Cila gas s ) 5 3 51l
5. The Endomembrane System Al SR LUadl)
6. Other Vesicles and Vacuoles S AY) O lay sall 5 <l sadll
7. The Energy-Related Organelles ALl ddas yall Cilucanl)
8. The Cytoskeleton @1l del)

2.1 Cellular Level of Organization 3l aaiill &by giasa J

7 The cell theory is based upon the work of Schleiden, Schwann, and Virchow.
It states that: o) e pails sl Ol sds oalad Jas e Wl 4 Hlas o 68
e All organisms are composed of cells. WA s @l glidll J< o &5
e Cells are the basic units of structure and function in organisms.
ald a3 dads g5 Ll oy e DAL
e Cells come only from preexisting cells hecause cells are self-reproducing.
IS A0 LAY Y dile LA (e Jadd LAY i
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2.2 Prokaryotic Cells 3153l 43ilay LYA J

£7 Two different types of cells exist:- SHED BRI PET P LIRE Y

e Prokaryotic cells are so named because they lack a membrane bounded
nucleus. o lay dalae 81 53 Lgr an 50 ¥ (Y SISy a5 6l i) Al LA

e They are divided into two types, based on DNA and RNA base sequence
differences.

&2 RNA DNA ahalie QAT e el (e 53 ansdl 4
Ex. Bacteria and Archaea LSl 5 cbdlad) Al
e Eukaryotic cell which has a nucleus. 355 Lo an gy (Al 5 Bhgill dgas LIS

Ex. Animal cells, plant cells and those of fungi and many protists.
Sl g il ladll LAy ecililall WA il gaadl UDA il

\w.The Structure of Prokaryotes: | 81 gl 4ty LA S
e Arod shaped bacterium is called a bacillus. :5;\’% \ e
Agpas pand JSEN A5k i L3S oot . DS
e Spherical shaped bacterium is a coccus: coceus_m;}l 12/ -
Aas S et JA 4 SLOEG LA 5, ’
e Some long rods are twisted into\spirals, in

which case they are spirilla'if they are rigid or spirochetes if they are
flexible. 4w ia ot Al 030 Ay gl IS5 e Caili 3L plall 4y geanll LIAL) (yany
Aye il 1)) Al o) ansi s saln SN (s

= The DNA of a prokaryote iscfound in a chromosome that coils up and is
located in a region called the nucleoid.

b e ddhaie (B aa gy geciile dal 5 o g sa 9 S JSE e 3l A0 LA DNA 225w

3 5l

= Many bacteria alse have an extrachromosomal piece of circular DNA called
a plasmid.
200 Ul ARSDNA (5o i il Aaad gt 5 A8ln) o sus g0 5 S LSl (g S (g s Laf

= Plasmids¢ are used in biotechnology laboratories. This technology is

impaortant in the production of new medicines.
B3 Al i) dege Al 02 5 Ay sua) A ) a8 Cilase DU 2230w

2.3 Introducing Eukaryotic Cells J

[ Structure of Eukaryotic Cell |

= Eukaryotic cells have compartments called organelles.
lpaall enst K1 380l Agiia LA g pad
= Each membranous organelle has a specific structure and function.
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Plasma membrane:
outer surface that
regulates entrance and
exit of molecules

protein
phospholipid —\_

Nucleus: command center of cell

N pe: double
membrane with nuclear pores
Cytoskeleton: maintains that encloses nucleus
cell shape and assists movement Cl in: diffuse thread:
of cell parts: containing DNA and protein
Microtubules: protein N region that p
cylinders that move subunits of ribosomes
organelles R
Endoplasmic reticulum:
Intermediate filaments: protein and lipid metabolism
protein fibers that provide Rough ER: studded with
stability of shape 3 L

ribosomes that synthesize
proteins

Smooth ER: lacks
ribosomes, synthesizes
lipid molecules

Actin filaments: protein
fibers that play a role in
change of shape

Centrioles*: short

Peroxisome: vesicle
cylinders of microtubules ; _ that is involved in
of unknown function N - - . ' -, \ fatty acid metabolism
C ’ L 5 3 N
organizing center that pscons t
contains a pair of centrioles

particles that carry
out protein synthesis

Lysosome*: vesicle that

digests macromolecules

Polyribosome: string of
and even cell parts

ribosomes simuttaneously
synthesizing same protein
Vesicle: small membrane-
bounded sac that stores 3
and transports substances S e
s X g ’ é Mito i ganell
Cytoplasm: semifiuid T . that carries out cellular respiration,
matrix outside nucleus R producing ATP molecules
that contains organelles

Golgi app p k
and secretes modified proteins

Nucleus: command center of cell
pe: double with
nuclear pores that encloses nucleus
Nucleolus: produces subunits of ribosomes
Chromatin: diffuse threads containing
DNA and protein

Nuclear pore: permits passage of
proteins into nucleus and ribosomal
subunits out of nucleus

Central vacuole*: large, fluid-filled
sac that stores metabolites and
helps maintain turgor pressure

Cell wall of adjacent cell

Middle lamella:
cements together the
primary cell walls of

iy iy adjacent plant cells
out protein synthesis Chloroplast*: carries
Centrosome: - 3 . out photosynthesis,
microtubule organizing [ s - £ producing sugars
center (lacks centrioles) / ; E Granum®: a stack

N f chlorophyll-
Endoplasmic o
reticulum: protein contalning fylakoids

and lipid metabolism

Rough ER: studded
with ribosomes that
synthesize proteins

in a chloroplast

Mitochondrion: organelle
that carries out cellular
respiration, producing

Smooth ER: lacks ATP molecules

ribosomes, synthesizes Microtubules: protein cylinders
lipid molecules that aid movement of organelles
Peroxisome: vesicle that
is involved in fatty acid

Actin filaments: protein fibers
metabolism

that play a role in movement of
cell and organelles

Golgl apparatus: processes,
packages, and secretes

Plasma membrane: surrounds
modified proteins

cytoplasm, and regulates entrance
and exit of molecules

Cytoplasm: semifiuid matrix outside Cell wall*: outer surface that shapes,
nucleus that contains organelles supports, and protects cell
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2.4 The Nucleus and Ribosomes

J

he Nucleus 8 54! | @) |

e The chromosomes are the carriers of

genetic information and that the nucleus
is the command center of the cell. e

31 5ill 5 480 sl il laall Mala & o g 505 SI) @ ﬂ

v >
1 8 nuclear
Wi/

envelope

nucleolus

nuclear
pore

chromatin
nucleoplasm

AR el S 5 0 |
Some cells, such as skeletal muscle cells, can have more than one nucleus.
B3 (e ST (5 sad 8 Aliaad) LD Jia LDAI oz @
The nucleus contains chromatin in the nucleoplasm.
(sl Jilad) 8 gte o )SU Bl gill (5 a5 @
Chromatin condenses into chromosomes.
(Cle gas g5 S () WSS e opile 5 SI (RS, @
All the cells of an individual contain the same.number of chromosomes, but
the egg and sperm, have half this humber.

3\_*4.:}\3\}%5}_»«3\u\ﬁ;‘\d};ﬂuﬂjs&u)u}ojﬂ\ddcwés JJ&]\&L}M\JSQQF °

Laedl 1 Caal e
Chromatin, and therefore chromesomes, contains DNA, protein, and some
RNA (ribonucleic acid).
RNA (e 40aS 5 &5 55l s DNA (e il g ga s S0 UL (iile s SI (5 950 @
Genes, composed.of DNA, are units of heredity located on the
chromosomes.

Sl 505 811 (e aa 63 )5l Slas g (85 DNA e Sl S5 @

Three types of RNA are produced in the nucleus: ribosomal RNA (rRNA),
messenger RNA (mRNA), and transfer RNA (tRNA).

5L RINA < sl RNA ¢ om0l RNA (25515l 3 RNA (e g )5l 2526 1) o

Ribosomal RNA is produced in the nucleolus, a dark region of chromatin
where rRNA joins with proteins to form the subunits of ribosomes.

RNA L o G (il s )SI (e ASha Adhaie (a5 A sill (8 ()5S (o0 s )l RNA @

(Sle saa g ) Cilas 5 a0 58Sl G s all a0 sma 5 )

e The nucleus is separated from the cytoplasm by a double membrane known

as the nuclear envelope.
"L..gjjﬂ\ cLiall" & o yad Z 5= ;Mejm):.\.md\ oe 8l Jiadti o

e The nuclear envelope has nuclear pores.

Ass Qi 4 a5l sLial) @
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L|he Ribosomes <ta i sl l

M They are particles where protein synthesis occurs. s led S Glapsa A

= They are composed of two subunits, one large and one small.

Bopa s )AY) 93 S Baal g oo g Gl e (ST A w

=  Each subunit has its own mix of proteins and rRNA.

TRNAS 0ol (e palal) LeasS i L lagia Baal g Cai S m

* The number of ribosomes in a cell varies depending on its functions.

Lk g e el 08l 8 il susspll 200 (alin, m

= For example, pancreatic cells and those of other glands,have many
ribosomes because they produce secretions that contain ‘proteins.

L e g s om0 gl (5391 008 LSS 5 Al Sl LG al) s e

e

(O s s & ) ja) i

= |n eukaryotic cells, some ribosomes occur,_freely within the cytoplasm,
either singly or in groups called polyribosomes, and others are attached

to the endoplasmic reticulum (ER).

o 5 el ol e 3dlsieadl 85 5 anl 55 i sl Gians 3100 Aiis LA 3

e 3O sy AS e Tai se AY) Lgminally " Hlagms s ) e an e gane

2.5 The Endomembrane System A&/l pLaal) ol J

» The endomembrane system consists of:
The nuclear envelope.

The Golgi apparatus.
Several types of vesicles.

1O AR eldad) aUaS ¢ oSy

The membranes of theiendoplasmic reticulum. 4w 3 saiy) ASuill duke

> e
6 AY WY 5 @ leay gl

incoming vesicle
brings substances into the '\
coll that are digested when

the vesicle fuses witha S aai.
lysosome w

& r— @
\ A contains digestive enzymes

that break down worn-out
cell parts or substances
entering the cell at the
plasma membrane

icle
t vesicle
shuttles lipids to various
locations such as the «
Golgi apparatus o

smooth

reticulum '
synthesizes lipids and
also performs various
other functions

_/ >
/ (—) o

secration
‘<

plasma
membrana

( /—~ secretory vesicle

fuses with the plasma
membrane as secretion
occurs

)

~#—— Golgi apparatus
= modifies lipids and proteins
from the ER; sorts them
and packages them in
vesicles

\ protein
L:;{J_ transport vesicle

shuttles proteins to
various locations such as
the Golgi apparatus

,——— rough endoplasmic
reticulum
synthesizes proteins and
packages them in vesicles;
vesicles commonly go to
the Golgi apparatus
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\weThe Endoplasmic Reticulum L Py &N

* The endoplasmic reticulum (ER) consisting of a
membranous channels and saccules (flattened
vesicles), which is continuous with the nuclear

envelope.
dlie Gl STy Oliaysa (e dpa HY oY) A Sl 0o <35
63 G e emns Joa 5 o(Aadoase Slaysa)
= The ER consists of rough ER and smooth ER.
csludall dpe 330 s AS 0N 5 AR A SO0 a3 AL (e ()5S A HOL 1Y) ASE) m
= Both rough and smooth ER form vesicles that transport molecules to other
parts of the cell.
AT el al iy jall Jas clay sa sbalall g5 Aasall daa 530 i) A8l 00 IS (S m
Adall (e
= Rough ER is studded with ribosomes on theyside of the membrane that
faces the cytoplasm, and because of this, rough ER has the capacity to
produce proteins.
a0k sl da sall oLdall o o Gl s llpdasa ja Adial) e 30 ) 4,01
sl gl e b )l aniad) de 53U sy A4S0l ()l el o
= Inside its lumen, rough ER contains enzymes that can add carbohydrate
(sugar) chains to proteins, and'then'these proteins are called glycoproteins.
g S it ) S il ) Ll sad LAy 282 A )Y paiY) A8 (g paty m
MO A" Al gl o (candis (a5 ) el ) (LSA)
= Smooth ER does not have attached ribosomes.
Al ye Sl g s Lgale 2 0 Y eladall 4e Y 5iY1 ASLE))
= Certain organs\contain an abundance of smooth ER and its function
depends on_the organ. In some organs, smooth ER is associated with the
production ofilipids.
(8 Al ghiaall Lot e Lgiila g 5 e lulall dpa 53U 50Y) A0 (ge 885 Aima slime (g a3
) A 2l eloall e 3Y oY) AN Lasi 3 sliae ) s
= For example, in the testes, smooth ER produces testosterone, a steroid
hormone.
Sl i Osep slualall daa 32 0¥ ASWAN it (a8 JU) Jaws e m
= |n the liver, smooth ER helps detoxify drugs.
osandl 43) e 2l 6 elual) A 3Y 5y AN el m
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\uThe Golgi Apparatus 25152 4> |

e The Golgi apparatus consists of a stack slightly curved,
flattened saccules. Vesicles can be seen at the edges
of the saccules.

Ll Aatey dateiss Sl e daa e sl Slen 055 e

LSV 228 il i (455) Cilan s g (San

lipid filled vesicles that bud from the smooth ER are received by the Golgi
apparatus.
8 3-laall Cliay sall i g cAidal) dpe 33 sy Al e (sl sles By sa 55 @
>3l 8 e daul s el iy ¢ gy nally
e |t can change one sugar for another sugar.
(g5 g5 ) DA G S i) cSan(ea sl Jlen) s e
e The Golgi apparatus sorts the modified melecules :and packages them into
vesicles that depart from the outer face.
e BN mhudl e il Clay sa 8 agrandy CAIAll o o g 8 gl Jaxiy Caual e
e |n animal cells, some of these vesicles.are lysosomes.
(s plual) Clage 53l o8’ Say sall (any 4 pall LAY (3 @

(Lysosomes (‘laall alua¥) &l go 5001 2

= Lysosomes are membrane bounded vesicles produced &
by the Golgi apparatus. e
> shsn el b Al dhlae cllay,n (& w [T LT
= Lysosomes have a very low pH and store powerful | i/ R\

hydrolytic digestive.enzymes in an inactive state.

Sl iy 33l 0 A0 5 i s pdedl Bl B Tan dnddie 2y m
Al e Al b4 8 dealas Gl

= Lysosomes assist in digesting material taken into the cell.

Al Jaxs ) o) sall acan 8 Allsall pla) aclis m
= They destroy non- functional organelles.

(Lhtada g hagd Al - da yell) Alaladl jue Glicanl) jox3 m
= Some white blood cells defend the body by engulfing bacteria that are then

enclosed within vacuoles.
Bbay ga JA0 L Sl & BEL avall e elial) aall LA any adlxi m

= When lysosomes fuse with these vacuoles, the bacteria are digested.

QW\M#QM}Q\ 03¢ Chla g g 3l Gaaili Ladic =

By: Mr. Ossama Alnady - Mobile: 0590339700 [7] Bio (101), Ch.2: Cell Structure and Function



Biology (101): Chapter 1 By: Mr. Ossama Alnady

2.6 Other Vesicles and Vacuoles ¢ _AY) &bluay gall g &l gadl) J

\Peroxisomes Slasus gl |

e Peroxisomes, similar to lysosomes, are membrane

bounded vesicles that enclose enzymes.
MMQMPchQMHJﬂ\HﬁM}H\qm °
e 3 (5 ond dadely

e However, the enzymes in peroxisomes are synthesized
by free ribosomes and transported into a peroxisome
from the cytoplasm.

e Led Jasi 5 3 pall il g sl Aol 53 () 9S8 Cilan i€ 5 ) 8 il SIS Gl s @

0%k i)

e All peroxisomes contain enzymes whose actions “result in hydrogen
peroxide (H,0,).

s el 20T 3 Ledlelii e ity Cllbay 3 s a5 a5 pull S 0

e They are synthesizing and breaking down lipids.

0 Sy el e Jarl a5 @

e |n the liver, some peroxisomes produce bile salts from cholesterol, and
others break down fats.

bsy AV Ganally o s il S5 o) jikall ~Dal it o s jull pany SILBA 3 o

Osal

e Plant cells germinating.seeds; they oxidize fatty acids into molecules that
can be convertedito sugarsineeded by the growing plant.

iy S ) Ja of G Sadlinia ) Al Galead) 2S5 iiell A5l 53 LA o

Dbl gad Lgle atay

e In leaves, peroxisomes can carry out a reaction that is uses up oxygen and

releases carbon dioxide.

O3S Sl A ja s S el Jeldly GlapS 5l o 68 O (S (GIsY) 2 e

uLch:Ies &) gadll 1

e Vacuolestare membranous sacs. But vacuoles are
larger than vesicles.
0 ay gal (e STl gadl) (K1 Agilie GulST o Sl saill e

e The contractile vacuoles of some cells get rid of
excess water others digestive vacuoles for breaking
down nutrients.

s o) 3l elall Cpe WA (amy 8 dcagiiall 5 sadll alaS e T

) A3 o) sall 5l 5 AN daale) @l gadll

e Few animal cells contain vacuoles. . 528 (5 523 4 pall LA (e Juldl)
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(2 Plant vacuoles: 3L il

e Plant vacuoles contain water, sugars, salts, pigments and toxic molecules.
Al 3l ge g & lual 5 7Sl 5 S ele Al il sadll s a3 @
e The pigments are responsible for many of the red, blue, or purple colors of

flowers and some leaves.

Al (31 s O Apmwdil) 5 L85 30 5 ol el () V) (e a2l e A gsall & fluall o2 @

BV (any

e The toxic substances help protect a land plant from herbivorous animals .
Jdiad) OIST b gaad) (e daa Y1 Ll Alea e Aalidl 3 gal) 2e Lo @

(2> Plant Cell Central Vacuole: 38l L3035 580

e Typically, plant cells have a large central vacuole that may take up to 90%
of the volume of the cell.
Aal aas e 780 Ngn Jaii 38 )5 508 A8 5 5 S b pa il DAY s snisile o
e The central vacuole function is:
v’ Storage of both nutrients and waste products. )
AUl clcaally A1aal ) gall e IS AT V0
v’ Itis filled with a watery fluid called cell'sap that support the cell.
Al ac i il g ¢y sladh jlaall ey Sl Jil 5les 25 V
v' It maintains hydrostatic pressure in plant cells.
Al 30aT i (clilingg Haell) Sliny) Sl izl aexi v/
v As organelles age and become nonfunctional, they fuse with the vacuole,
where digestive enzymes break them down.
o585 5 sdlly 3uali Ll «(Asisha yue) i) e 508 e o Cilpuanll yae 085 ps v/
Leashants Aacilell ey 331

2.7 The Energy Related Organelles ABally Ao jall Cilpanl) J

I P Chloroplasts: sl 2l ARV

e Chloroplasts-have a three-membrane system.
Aoie V) 0 Al L o) pamdll claginddl e
e Chloroplasts are bounded by a double membrane.
T e sl iblas by o

e The double membrane encloses:
- S\S.! G}JJ'AM cLial) 1aa .ia,g;,g °
— The semifluid stroma, which contains enzymes
and thylakoids.
S 5 a5 5 53 (5 (pedle il Al G a5 (g dl) Aaalll —
— Thylakoids are disk like sacs formed from a third chloroplast membrane.
Bl N LSl e 0 5SE (al H8Y) 4 C lan s (e B lie (A5 SO —
.c«\‘)ﬁaﬂ\
— A stack of thylakoids is a granum. (3 _all) = 2SO0 e 4 a JS e
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e Chlorophyll and the other pigments that capture solar energy are located in
the thylakoid membrane, and the enzymes that synthesize carbohydrates
are located outside the thylakoid in the fluid of the stroma.

Uiy e sSOU A il 8 A paal) 8L (i ) (5 AN $Laads 1 JispslS 2alsis o

Aealll Jils 8 2 SO 7 A ol g9 K1) g o 85 A Gy 39 2

» Other Types of Plastids: Sl e s AT g ) il
e Chromoplasts contain pigments that result in a yellow, orange, or red color.
o) yandl 5 A0E 5 5 6 aall ol V) Leie ity ¢ lual (5 a3 A glal) cilaiiadl) o
= Chromoplasts are responsible for the color of autumnileaves, fruits,

carrots, and some flowers.
DY s el s 481l i AN Gl sl e Al e A sLall iUl e
e Leucoplasts are generally colorless plastids that synthesize and store
starches and oils.

Ll 3 s 0583 iy o) sl Led Gl calagiadly o, (AN, o ol dapae clatiadlll o

Sl
= A microscopic examination of _potato itissue yields a number of
leucoplasts.
il (e dre Galallall il 5 s eaall JilRall(Ale &5 - G- muagl) ekl m
sl dagae

L&I\Litochond ria: LaieS m i

e Nearly all eukaryotic cells, and certainly all plant
and algae cells"iny addition to animal cells, |,
contain mitochondria.

Lo ) Ayl @il LU 5 2l LA JS aslily g 61 il Ada LA (S L @
L% S sl 5 55 Al gl
e The number of mitochondria can vary in cells depending on their activities.
Some cells, such as liver cells, may have as many as 1,000 mitochondria.
Al LD J LAY jaeid Ledalis e Talaie) AL 8 L o oSiaall dae calisg of (Say @
Lob S dise Ve v Lggaad i of (S
e Mitochondria have two membranes, the outer membrane and the inner
membrane.

Slalal slaall s sl slaall colelie L L0 S gl o

e The inner membrane is highly convoluted into cristae that project into the
matrix.

Lo (sl Jiluadl) AN salall b xiad 3055 0 oSl (Y1) o) Y1 0l Al cLiall o

By: Mr. Ossama Alnady - Mobile: 0590339700 [10] Bio (101), Ch.2: Cell Structure and Function



Biology (101): Chapter 1 By: Mr. Ossama Alnady

= These cristae increase the surface area of the inner membrane so
much that in a liver cell they account for about one third the total
membrane in the cell.
A LM sl da S Aa Al clial) cda dalie 3 35 il eVl oda
Aglall 8 4use Y dalie Gl axe Juay

e The inner membrane encloses a semifluid matrix, which contains
mitochondrial DNA and ribosomes.
Lo oS il (ol DNA (o583 Al 5 ¢(Apedla) Al Coal 0014 s0le caliy 2l cLisll o
wle g s ) 9
e Mitochondria are often called the powerhouses of the cell~because they
produce most of the ATP utilized by the cell.
A aodiuall ATP abarae g s cdplal) 8 ddall ol jaisSid) caisile o
e The entire process, which also involves the_cytoplasm, is called cellular
respiration because oxygen is used and carbon.dioxide is given off.
paid SV (Ve ) il o Liadl o 30 sisad) el Gl 5 Yiaa) dleal) 028 anii @
05 S]) 2sT A iy 5 LA

[11]
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