Chapter 3

The Living Cell
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CELL THEORY a.J=J| au,kbu

e All living things are made of cells

e Cells are the basic unit of structure and
function in an organism (basic unit of life)
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o Cells come from the reproduction of pon W
cells (cell division) /4 ,L,.:fa];,f%% A\
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Prokaryotes — The first Celis
A5 LAY & g sl il
¢ Cells that lack a nucleus or membrane-bound
organelles

Lially ddasi ja Cilocae ol 8) g0 ) asas 3l LAl -
e Includes bacteria LSl Jad
o Simplest type of cell L3l (e & 5 Jass
e Single, circular chromosome
* SR a g S ¢ 3 Kk
e Nucleoid region (center) contains the DNA
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Prokaryotes — The first Cells
e Surrounded by cell membrane & cell wall
(peptidoglycan)
(OSde saiin) Al jlas g 4l cLdsy ddalaa
e Contain ribosomes (no membrane) in their
cytoplasm to make proteins
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Eukaryotes dlgiJl wlsui>

e Cells that have a nucleus and membrane-
bound organelles

e Lially ddasi yo Ciluiae 53050 e o giad A LAY
e Includes protists, fungi, plants, and animals
il gaadl g calilaill g el jladll o culd V) Jady
e More complex type of cells
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Eukaryotes dlgiJ| wlsai>

e Contain 3 basic cell structures:
aulaY) Adall JSle ¥ e g gt

e Nucleus blgJl

e Cell Membrane aJd=Jl <Lauc

e Cytoplasm with organelles
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Two Main Types of Eukaryotic Cells
olgidl auaus> LM> o Vb, Licy)

Plant Cell Animél Cell



Cell or Plasma Membrane

eComposed of double layer of phospholipids and
proteins
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Cell or Plasma Membrane

eSurrounds outside of all cells
LA S z A Loy

eControls what enters or leaves the cell.
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Cell Membrane and wall in Plants

e Cell membrane lies

Cell me{nbr'cme Cell W9II

immediately against the
cell wall in plant cells
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e Pushes out against the cell
wall to maintain cell shape.
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Cell Membrane and wall in Plants

e Cell wall found outside of

Cell membrane Cell wall
the cell membrane . /
dal plis oA a3 g1 AdAd) laa .
e Nonliving layer
e Supports and protects cell
Wdil) ey g poy -
e Found in plants, fungi, &
bacteria
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Cytoplasm of a Cell

L=l o) M gsaanll

o Jelly-like substance
enclosed by cell membrane
A plday ddalae aMgd) 4pdis 3ala
e Provides a medium for

chemical reactions to take
place
&M@%ﬁ‘ Qﬂﬁlﬁﬂ%ﬂjﬁx .
e Contains organelles to carry
out specific jobs
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Nucleus olgJl

e Controls the normal activities of the cell
o &zl aueuldnll @iVl (9 pS=i
e Contains the DNA in chromosomes
e o g0 9 81 (2 (g 95l el &9 5y -
e Usually the largest organelle
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e Each cell has fixed number of

chromosomes that carry genes s
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e Genes control cell characteristics
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Nucleus olgJI

* Nuclear Envelope s —alrall

e Double membrane surrounding nucleus
» 815l Jaa 7 9a Ja ldS

¢ Also called nuclear membrane
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e Contains nuclear pores for materials to enter
& leave nucleus
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Cytoskeleton Sol=dl JSapll

e Helps cell maintain cell shape

o Aal) 0 e Jaleal) L8 40a acly

e Also help move organelles around
o Ledsa lucasll @l a8 Liayl el

e Made of proteins \




Centrioles S5 )0Jl p.uuz"

e Found only in animal cells
o Ay gall LIAD) 8 asd aa g

e Paired structures near nucleus
o Bl e o ally 45 yiaall JSLgll
e Made of bundle of microtubules
Aa8all (Y (e e A (e de glan
e Appear during cell division forming
mitotic spindle
Joall Ja g JaS83 A0 aleas) JOIA jeldas
e Help to pull chromosome pairs apart to
opposite ends of the cell
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Mitochondrion (mitochondria)

b ’ ‘ . S M I Mitochondria Inner Structure
‘ ~ nner
£ . embrane
, uter
embrane

e “"Powerhouse” of the cell (Site of
cellular respiration).

e More active cells like muscle cells
have more mitochondria
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e Surrounded by a double membrane
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Mitochondrion (mitochondria)

e Has its own DNA A
4 galall 555l Grmaall 4l N
e Folded inner membrane called

CRISTAE (increases surface area

for more chemical Reactions)
33 CRISTAE ( (oo s sbe Jala clie o

e Interior called Matrix
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Endoplasmic Reticulum — ER - 4330 523y 4,4

e Network of hollow membrane tubules
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Figure 1 Rlsomes

Two kinds of ER ---ROUGH & SMOOTH



Endoplasmic Reticulum — ER - 4330 523y 4,4

e Connects to nuclear envelope & cell membrane
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Two kinds of ER ---ROUGH & SMOOTH



Endoplasmic Reticulum — ER - 4330 523y 4,4

e Functions in Synthesis of cell products & Transport
Jaill g 4 glall cilaindll (S 5 8 il

Membrane

Figure 1

Two kinds of ER ---ROUGH & SMOOTH



Nuclear

(Rough ER) éuiasy|

&~ e Proteins are made by ribosomes
=== on ER surface
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e . They are then threaded into the
interior of the Rough ER to be
modified and transported
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Nuclear

@BES=® Smooth ER aoclI
4 T « Makes membrane lipids (steroids)
(Cladial) duliall & sal) adual
e Regulates calcium (muscle cells)
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lf{'  Destroys toxic substances (Liver)
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Ribosomes wloguwga )Jl
e Made of proteins and rRNA
rRNA <l sl (e 4e guaa -
e "Protein factories” for cell
adadl "oy gyl aliad”
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Ribosomes wloguwgw )Jl

e Join amino acids to make proteins through protein
synthesis

sl S JMA (e il ) aiial i) paleal) day i e
Can be attached to Rough ER  Or Be free
(unattached) in the cytoplasm
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Golgi Bodies ws\>Jo> pluws|

o Stacks of flattened sacs
dedalandl (wlSVI o o3>
e Have a shipping side & a
receiving side
Al quila g Gaill il Lgaal
e Receive proteins made by ER
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Golgi Bodies ws\>Jo> pluws|

e Transport vesicles with
modified proteins pinch off
the ends.

(o Uanall Dligig pll SOy g 35
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e Modify, sort, & package
molecules from ER for
storage OR transport out of
cell.
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Lysosomes all>xol| O lowau=dl

e Contain digestive enzymes

+ dadalell Gle Y e (g gia

e Break down food, bacteria, and
worn out cell parts for cells
Programmed for cell death
(APOPTOSIS)
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Lysosomes all>xol| O lowau=dl

e Lyse & release enzymes to brecy;: -

down & recycle cell parts). L
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e Cells take in food by
phagocytosis
e daxlyll dA).La B aals Lol Phagocytosis
e Lysosomes digest the food &
get rid of wastes
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Cilia & Flagella blguwVlg uladVI

e Function in moving cells, in
moving fluids, or in small particles-
across the cell surface
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Cilia & Flagella blguwVlg LA VI
e Cilia are shorter and more
numerous on cells

Lol e dae KTy peadl laall o
e Flagella are longer and fewer
(usually 1-3) on cells o A
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Vacuoles wlg=xs2Jl

e Fluid filled sacks for storage @
CroAR A gl 36 glaa (WlST o B '. -

e Small or absent in animal
cells

Lol Jdd0le 5l 3 ma o 5S3 o
4\_1.1\).\;]\
e Plant cells have a large
Central Vacuole
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Vacuoles wig=xsaJl (55

e In plants, they store Cell Sap ¥ "% .
alty " w ol . . % iliic ‘ T ' :
Cell Cniai sashy ¢ ) 5 - SRS

Sap i

e Includes storage of sugars, |
proteins, minerals, lipids,
wastes, salts, water, and
enzymes S 1
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Chloroplasts <l o=d| Olawiaw MJI

e Found only in producers ng:«-»
(organlsms contalnlng chIorophyII) Q

2
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e Use energy from sunlight to make . .gbe";'j:

own food (glucose).
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Chloroplasts <l o=d| Olawiaw MJI

e Surrounded by double membrane ,"Ogs”,

Z 3 el dalaa % (} ,
e Quter membrane smooth QQ Qf

e Inner membrane modlﬂed into
Sacs.
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e Stroma — gel like material
surrounding the sacs. f

Lad Jall o) gal Adliia Ja - Lag yia
RERESYE

Gran
(Stack of Thylakolds)



NUCLEUS —
31 631 Nuclear envelope
S5 e
Chromosomes <asjsa S
Nucleolus 4 s
Nuclear pore s i

Rough
. Endoplasmic Reticulum
L Al dga Py gady) Al
. Ribosomes

S| <ba g isl :
N Smooth endoplasmic

Nuclear sap 5 Jbw sk Reticulum
Golgi Apparatus \f \ luadal) dsa Sk 9Y) A0
s> S ‘ \r CYTOSKELETON
Central vacuole ¢ 1Al Il
A8 e 0928 ! \\ W '
Chloroplast — BN W Mi
el \ ‘ crotubule
ol Bafiudly \\ S \ AA8A) )
Cell wall s Y S R T
s Al v:\gal\ o N Intermediate
Plasmodesmata — e = . - . &EI?T(;M. |
Lila_jud ga = = | gial) b gpdd
Mitochondrion - Mgﬂlﬁm
Lo oS g ” -
Peroxisome
p Jupiu 9 sl

Plasma membrane

N s .
o3P 2L o)l wall of adjacent cell
Boglaa 4lad g old jlaa

The Plant cell
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Comparison between plant and
animal cells

Animal cell Plant cell Organelle
Present Present Cell membrane
Present Present True organelles

No Present Cell wall
Small or Present Vacuoles
absent
No Present Chloroplasts
Present No Centriole




