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Introduction: Cells on the Move
LMAT) 4S a1 dadia

= Cells, the simplest collection of matter that can live,
were first observed by Robert Hooke in 1665

2:20isg ¢ sl aiSin 531all oo o Laasd LB LN -

= Antoni van Leeuwenhoek later described cells that
could move

il LeiSay LM 6>Y Jgguad old gl cangy =

— He viewed bacteria with his own hand-crafted
microscopes
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Introduction: Cells on the Move
LOMAL) 4 ja  daada

= The early microscopes provided data to
establish the cell theory

9501 b wlogleall (o doyadll Dl ¢ ,99 =
al=l o s

— That is, all living things are composed of cells
and that all cells come from other cells
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S5 L o b LML S wlg
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4.1 Microscopes reveal the world of the cell
Aal) alle e AL CAAST ALl

= A variety of microscopes have been developed for a clearer view of
cells and cellular structure

2909 Soll cuSilly LM 6 adlivel ,016ll o 2ol juglai o5 =

= The most frequently used microscope is the light microscope (LM)—like
the one used in biology laboratories

LoVl Jolso L9 pasimall ells Jio — lolakiuw] SVl 68 _igiall ,gxally

— Light passes through a specimen then through glass lenses into the
viewer's eye

B®Llisall e Jl Loy a3l clwasdl L] o6 09 duedl IS coiall oy —

— Specimens can be magnified up to 1,000 times the actual size of the
specimen

l) _=2ubll axzl Gasio 1000 ] Lo ol diell Say  —
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Light microscope (LM)
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4.1 Microscopes reveal the world of the cell
Aal) alle o i) CAEST jAlaall

= Microscopes have limitations
;| olbbgaxo =

— Both the human eye and the microscope have
limits of resolution—the ability to distinguish
between small structures

| 6392w 0 l9 4, | | MS —
suaill e 659 Jﬂwwﬁwﬁ

— Therefore, the light microscope cannot provide
the details of a small cell’s structure
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Light micrograph of a protist, Paramecium.
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4.1 Microscopes reveal the world of the cell
Aal) alle ¢ i) CAAST ALl

= Biologists often use a very powerful microscope
called the electron microscope (EM) to view the
ultrastructure of cells

el O e, |.\.> 5_9.9J.€.>~o s:L.>SH s:l.o.Lc ro.)..ka.u.u_ -

— It can resolve biological structures as small as 2
nanometers and can magnify up to 100,000 times

S5 6,28 elloyg « yingih 2 pzy dge> S|y riogs Ol ASay —
a2 100.000 J s

— Instead of light, the EM uses a beam of electrons

conll ;e loge Slg,SVl o doj> 39 iSIVI exall paiowy -
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MEASUREMENT EQUIVALENTS

TABLE 4.1

1 meter (m) = 10° m = 39.37 inches

1 millimeter (mm) = 1073 m (1/1,000 m) = 0.04 inch

1 micrometer (um) = 1073 mm = 107° m (1/1,000,000 m)

1 nanometer (nm) = 10~ um = 10~2 m (1/1,000,000,000 m)

1 meter = 10° mm = 10® pm = 10° nm

Gi1139.37 =52 010=(s) i 1

S 0.04 = (2 1/1000) 2 > 10 = (ake) iale 1

(> 1/1000,000) » 610 = aks 3 10 = sia s Ssa |
(1/1000,000,000) & 10 = sies S 3 10 = a5l |

5sli9 10 = sies S 610=pk310 =0l



3

L

L

AT gl

sl el (A

p Spsal

=
=
(&
)
S
@©
| -
©
al
Y
@
e
o
©
.
(@)}
o
S
o
S
c
o
-
4
(&
Q@
@
(@))
=
c
C
@®©
O
0p

Copyright © 2009 Pearson Education, Inc.




s

(V/V .
-
\ )
O
O
s
/
s
e ﬁ\\
. ve
N
\ ‘.
e
£
/
5
k" g
A 3

';'_,.’.T'gansmission electronsmicrograph of Paramecium
1 > - LR - I - - ‘
7 g p geaal_ll 20LY) (L;is}\}‘ﬂ?‘ Al b ga

"\ '
Copyright © 2009 Pearson Education, Inc.

A\



e e Micrograph produced by differential

interference-contrast microscopy of Paramecium.
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Micrograph produced by fluorescence confocal microscopy,
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showing nerve cells growing in tissue culture.
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4.2 Most cells are microscopic

= The surface area of a cell is important for carrying
out the cell’s functions, such as acquiring
adequate nutrients and oxygen

JouazJlS dglxl aslbgll pliall dago ddl plow d>luo
> puwliadl xS oVg eligdl e

— A small cell has more surface area relative to its cell
volume and is more efficient

el Lo lgaz) duuilly 6,45 adaw a5l lg) 620l dlsd| —
alled S
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4.3 Prokaryotic cells are structurally simpler than eukaryotic

cells
51 o) Afda ULMAL (e Jaca) S 55 <l 51 gl 4t o) LAY

= Bacteria and archaea are prokaryotic cells
Sloill dl LY (e 8 bke wlslally Lusl =
= All other forms of life are eukaryotic cells
dloill aia> LMs ols o3V sl blosl Js =

— Both prokaryotic and eukaryotic cells have a plasma membrane and one or
more chromosomes and ribosomes

logienly9 siST 91 (693009,59 oMy cline ) sloill auina>9 slaill algl LN WS —

— Eukaryaotic cells have a membrane-bound nucleus and a number of other
organelles, whereas prokaryotes have a nucleoid and no true organelles

3V clias)l o aasll Jle sei S elivs oo 8los L Slodl dxiua> LI —

26 aglyoll 8300l a295 Su> Blaill anis B ymulo L) bloill aol LI ol o> S
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A structural diagram (left) and electron micrograph (right) of a typical prokaryotic cell
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4.4 Eukaryotic cells are partitioned into functional compartments
dails g o) Jal uﬂw 51 gill Aufi8a LAY

= There are four life processes in eukaryotic cells that depend
upon structures and organelles

STl e anisi 6lgdl ada> LIS L8 a0 ollac dey)l Jud
oluasllg

— Manufacturing guailly gVl

— Breakdown of molecules ol 2l s

— Energy processing aslall z s

— Structural support, movement, and communication Jla:Vlg as,=Jl 9 acoll
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4.4 Eukaryotic cells are partitioned into functional compartments
Aiidh g o) jal ) dacda 3158 A88a LAY

= Although there are many similarities between
animal and plant cells, differences exist

V] aslily aslosdl LM S aliss 3929 0 ac )L =
99,8 oz, Jid ol
— Lysosomes and centrioles are not found in plant cells
dy ;S o QLo.y.u>__9i oo ® Cloww> Je asldl LM sgis ¥V —

— Plant cells have a rigid cell wall, chloroplasts, and a
central vacuole not found in animal cells

chuos olaiwdyy o sel> )l asll LMl sgii —
dslgdl LM (9 659290 € wuSls (D9 4,55 0 69299
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4.5 The structure of membranes correlates yvith their functions
Ledilla g pa aualily Ay oldl) AWdeY) qus 5

= The plasma membrane controls the movement of
molecules into and out of the cell, a trait called selective
permeability

ol 43 19 o cliall 5> (B oWl elissll pSxs -
awlalao| 3la;

— The structure of the membrane with its component molecules is
responsible for this characteristic

dwo |l 03D (& Jowall 98 a) 5950l Gyl e il elivl S5 -

— Membranes are made of lipids, proteins, and some carbohydrate,
but the most abundant lipids are phospholipids

D 6,89 clall Jisly « SISl Jasyg olisig 9 ol oo auieVl (oS -
ay yofumall olawlll
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4.5 The structure of membranes correlates yvith their functions
Ledilla g pa aualily Ay oldl) AWdeY) qus 5

= Phospholipids form a two-layer sheet called a phospholipid bilayer

L. I' Iy I q.“ 0 - Ll t ’ J U. n“ Q ) u. q '.9: - : “" 3 .' ‘ q '-” .- v '.. I L. I. T I JE - ﬁ' v :. .
- . - » l I
— Hydrophilic heads face outward, and hydrophobic tails point inward

a>go cloll 49, ISl Jgudll laiy clinell 413l ax> U] cloll dxall uu_é)J‘IngL?ﬂ -
— Thus, hydrophilic heads are exposed to water, while hydrophobic tails are
shielded from water

aic eloll 48,151 Jgu il w2z loigs elall ] elol) dall ud )l o, JWby -

= Proteins are attached to the surface, and some are embedded into the
phospholipid bilayer
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4.6 The nucleus is the cell’s genetic control center
1 sY AN 3S5a A B) gl

= The nucleus controls the cell’s activities and is
responsible for inheritance

&gl e Agimall (D9 dgll dlaisVl 9 blgill oS> =

— Inside is a complex of proteins and DNA called
chromatin, which makes up the cell's chromosomes

5lo9 S B2, Lilg olisg ul o aéss slgil J31> a>q,
all wlog jg09,S LSy S

— DNA is copied within the nucleus prior to cell division
ad=Jl oluss] Ji9 6lgidl 9 Ll dowiiny —
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4.6 The nucleus is the cell’s genetic control center
sl LLAY) 38 5a 2 B gl

= The nuclear envelope is a double membrane with
pores that allow material to flow in and out of the
nucleus

w985 e Sgix 920 cline e 6,le s99ill Ml =
Slodl JI9 oo dlgall 49000 Reouus

— It is attached to a network of cellular membranes called
the endoplasmic reticulum

4l pous dyol3l dnineVl o aSuiy 9ol BN i, —
duo M 95l
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TEM (left) and diagram (right) of the nucleus
8 ill o g sy (el ) 5 2L 5 SV el B ) sa (leall)




4.7 Ribosomes make proteins for use in the cell and export
Leala g 4ty Ja) Al Sl g jul) adal cila g ) gl )

= Ribosomes are involved in the cell’s protein
synthesis

a9 gl el e dgims Slogjeul )l *

— Ribosomes are synthesized in the nucleolus, which is
found in the nucleus

6lgdl 9 659>g0ll9 dygill 9 wlogjgull i —

— Cells that must synthesize large amounts of protein
have a large number of ribosomes

e oyl o 6,uS CleS ely e dgiuuall LM sgixi -
Ologjguldl (o uS dac
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4.7 Ribosomes make proteins for use in the cell and export
Leala g 4ty Ja) e\d&ﬂuj‘)ﬁ Gl g jul) pdual cila g ) gl )

= Some ribosomes are free ribosomes; others are
bound

g0 319 6,> wlogigulJl Loz =
— Free ribosomes are suspended in the cytoplasm

pMginll 9 dalle 6,=J1 wleogjgul)l -

— Bound ribosomes are attached to the endoplasmic
reticulum (ER) associated with the nuclear envelope

dlag yoll9 dro ;M9 1Yl aSuidly ddoliy¥l ©log jonl I Guaili —
S99l WML,
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4.8 Overview: Many cell organelles are connected through the
endomembrane system

daghaia ddau) gy (anll Lpudanyy 4y oldd) ciluanl) (pa 20SY Jast 4 ¢ Al daa) ya
adaal duse
= The membranes within a eukaryotic cell are
physically connected and compose the

endomembrane system

Lol leasy Gl s 8lodl dda> LM duuel lag ;5
a3 1)1 dpineVl doglaio 6559

— The endomembrane system includes the nuclear
envelope, endoplasmic reticulum (ER), Golgi apparatus,
lysosomes, vacuoles, and the plasma membrane

aSaidly 59l BM& o WS a1l dwineVl doglio Jouivi —

oloxally dodlgll Clowuzlly o= jlg=9 dwo M9V
oMl eliuzllg
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4.8 Overview: Many cell organelles are connected through the
endomembrane system

ie Y daghita A gy (el Lgudany 45 glA) cilucanll (pe S0 Jad 5 = ALal e s
PIERKY(
= Some components of the endomembrane system are
able to communicate with others with formation and
transfer of small membrane segments called vesicles

sl go Juwolgill dls 1l auiueVl doglrio o ligSo Las, Rl
O, 6 a0 dsline glad Jlu)lg eSS Guibo e LSV
AW-T-LA P

— One important result of communication is the
synthesis, storage, and export of molecules

559 eliy 98 als il eVl Gy Joloill dolgdl bl 2> -
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4.9 The endoplasmic reticulum is a biosynthetic factory
g5 sl puaa 08 B e A Plysaily) Al
= There are two kinds of endoplasmic reticulum—smooth and
rough
duxollg cludall ¢ duoMy9 51 aSuuidl o Ulegs a2g)
= Smooth ER lacks attached ribosomes
olog joull cluwlall dwo M9 6V aSuidl 805
= Rough ER lines the outer surface of membranes
dyolzdl dnineW >l adawdl duxoll duo M9Vl dSuill axs =
— They differ in structure and function

dadbglly S il (9 loguas, oo cuiSuill WS el -
— However, they are connected
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4.9 The endoplasmic reticulum is a biosynthetic factory
g5 sl ddaa (8 3 e Aga Bl galY) Al
= Smooth ER is involved in a variety of diverse
metabolic processes

oo uadl 9 cludall dwo MoVl aSuill J5x
icgiioll awaVl o llasg)l

— For example, enzymes of the smooth ER are
involved in the synthesis of lipids, oils,
phospholipids, and steroids

oliy 9 sluuloll dso Moo 51 S| oy J>,\, Wio —
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4.9 The endoplasmic reticulum is a biosynthetic factory
g5 sl ddaa (8 3 e Aga Bl galY) Al

= Rough ER makes additional membrane for
itself and proteins destined for secretion

_slo| cwMW|mww|M|p

— Once proteins are synthe3|zed, they are
transported in vesicles to other parts of the
endomembrane system

Sl odasg> ,_,9J.>JJLTJ lwg ll el pi > -
Lixs)l doglnioll 0 s 3| el
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Synthesis and packaging of a secretory protein by the rough ER
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4.10 The Golgi apparatus finishes, sorts, and ships cell products
4y gldl) Cladiall juas g chiang (4 A T

= The Golgi apparatus functions in conjunction with the ER
by modifying products of the ER

dugi e dwojWonVl aSuill go JLwVL o> jle> Josy =
duo 53,95V MLﬁiw

— Products travel in transport vesicles from the ER to the Golgi
apparatus

o> Sle> Il duoj N9Vl éSuidl o St oMasg> S olxiall Jais -

— One side of the Golgi apparatus functions as a receiving dock for
the product and the other as a shipping dock

RXO5 JOGRS

— Products are modified as they go from one side of the Golgi
apparatus to the other and travel in vesicles to other sites

05 509 o> jle> 9,3 e oo il gl 9 @9 obSall g —
’ S ST T el e B8
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4.11 Lysosomes are digestive compartments within a cell
Adal) b azagl) ol 5al A dadlgd) alual)

= A lysosome Is a membranous sac containing

digestive enzymes

olagjil soi (9

a.cp»bleJl__rwf*TJa' -

— The enzymes and membrane are produced by the ER
and transferred to the Golgi apparatus for processing

Sl J> s 05 o9 clinedly oloy sVl dwojNy9nuVl aSuid] pus —

— The membrane serves to safely isolate these potent
enzymes from the rest of the cell

clgize e colay dgall wlagpVl el Jje e clis)l Jos, —
a=J|
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411 Lysosomes are digestive compartments within a cell
2 g AN R daalgll em\l\

= One of the several functions of lysosomes is to remove or
recycle damaged parts of a cell

el;>Y1 4,9 6sle] 9l Al 98 dnoldl plumW bxasll willbg)l >l =
al=l oo asd ]

— The damaged organelle is first enclosed in a membrane
vesicle

asline dlajgy dlull L8 aalll el ab cales —

— Then a lysosome fuses with the vesicle, dismantling its
contents and breaking down the damaged organelle

o)l wiaig ailgixe USaig dhaygxll go puoledl puull goaiy o5 —
as) |

PLAY  Animation: Lysosome Formation

Copyright © 2009 Pearson Education, Inc.


file:///E:/Biology 110/04_11LysosomeFormation_A.html
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Lysosome fusing with a food vacuole and digesting food
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Lysosome fusing with a food vacuole and digesting food
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Lysosome fusing with a food vacuole and digesting food
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Vesicle containing
_damaged mitochondrion
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Lysosome fusing with vesicle containing damaged
organelle and digesting and recycling its contents
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N Vesicle containing
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o AN S g e (g giad ALy sa

Copyright © 2009 Pearson Education, Inc.

Lysosome fusing with vesicle containing damaged
organelle and digesting and recycling its contents
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Lysosome fusing with vesicle containing damaged
organelle and digesting and recycling its contents
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4.12 Vacuoles function in the general maintenance of the cell
AN dalalf Adlually <l gadl) o 683

Vacuoles are membranous sacs that are found in
a variety of cells and possess an assortment of
functions

aalizo £lgil (9 12959 agline ulST e 6,ke oloxall =
dcgiio b9 lgdg LM o

— Examples are the central vacuole in plants with
hydrolytic functions, pigment vacuoles in plants to
provide color to flowers, and contractile vacuoles in
some protists to expel water from the cell

19 obll (9 639=90dl a5 ,all og=all &l alioVl 0 —
‘ U|_9.NL _)_9.6)_,J| .>_9_,J il duall olg=allg 5 aslbg L)
oo cladl 3 la) WVl jas, (9 639> g0l duolias)l ul_g.ko.”j

PLAY Video: Paramecium Vacuole
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Contractile vacuoles in Paramecium, a single-celled organism
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4.13 A review of the structures involved in manufacturing and
breakdown

(Catifill) sl g i) cliles A Add)Al) GuS) ) daa) g

= The following figure summarizes the
relationships among the major
organelles of the endomembrane
system

Sball s oMl Lol JWI Sl =
dul> [l auine VI doglrio (9 duuy )l
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ENERGY-CONVERTING
ORGANELLES

idlal agzoll o luasl
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4.14 Mitochondria harvest chemical energy from food
g1 3ad) (o ApilasSl) ABUL) Ly i oS glsall (A

= Cellular respiration is accomplished in the mitochondria of
eukaryotic cells

oloil duina> LMl Lya59Sgise 9 Solxdl Gl Gaxy =

— Cellular respiration involves conversion of chemical energy in foods
to chemical energy in ATP (adenosine triphosphate)

Bl | elisall 3 639290l dslass)] &lall Lo ..5_9].>J| um.JI JM,

— Mitochondria have two internal compartments

o> I U311 o byaigSginall punsis —

— The intermembrane space, which encloses the mitochondrial matrix
where materials necessary for ATP generation are found

dolell slgall 3295 cu> LyaigSeinall dguliy Loy SVl Sl o x| -
ATP JI adgi
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4.15 Chloroplasts convert solar energy to chemical energy
dailasS 43U ) daadd) d3UaY) ¢ paadd) casiudUl) J gad

= Chloroplasts are the photosynthesizing organelles of
plants

ol 9 sgall eldl oliac (& elasdl Slagwdl =

— Photosynthesis is the conversion of light energy to chemical energy
of sugar molecules

SSadl ol U9 dslos a8l | dsenll @8lall Jioxs 68 sl elil
= Chloroplasts are partitioned into compartments
clizl 81 (o cluazdl olaiwl oeSs

— The important parts of chloroplasts are the stroma, thylakoids, and
grana

oSl ola,ally sgicd! 1 (D eluasdl olawldl o dolgl el -
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4.16 EVOLUTION CONNECTION: Mitochondria and chloroplasts evolved by
endosymbiosis
PRENEY Jasil) dbany o) paadd) calaiaMal) g L oS girall cpa JS LS Loy @ 4y ghati 43N

= When compared, you find that mitochondria and chloroplasts have (1)
DNA and (2) ribosomes

e g bdMS ol ehuasdl olaiwMly LyxeSeiall oo JS &lao xic ax

<lo9joul;9 (2 Ly (1

The structure of both DNA and ribosomes is very similar to that found in

prokaryotic cells, and mitochondria and chloroplasts replicate much like
prokaryotes

S ol oS 8ol adgl LM o9 2990l d.b ologjoul Mg Lol S i oo JS alig
slodl oWl 5l a.m;JI 6w sy ln, s el uasdl SixiwMlg Lux_gS_g.uaJl 0

The hypothesis of endosymbiosis proposes that mitochondria and

chloroplasts were formerly small prokaryotes that began living within
larger cells

Sl LyxigSeiall oo WS ol  JS1l SIS dilac duio )8 a>iss Loy =
Leio S| e P2 Liwsll 8 ol 620 sleil adgl LIS LS &l o]l

— Symbiosis benefited both cell types

LMI! o el WS Lgio sl 03 JSSHI dgdac o] —
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INTERNAL AND EXTERNAL
SUPPORT: THE CYTOSKELETON
AND CELL SURFACES

- ea Al sl el

Al ~ shai g (g lal) (ST
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4.17 The cell’s internal skeleton helps organize its structure and
activities

Lgiladil g LS 5 aTi (pe Ly A1 A1) (S

= Cells contain a network of protein fibers, called the
cytoskeleton, that functions in cell structural support
and motility

JSs@l O gl SWYI o dSui e LMl sgixs =
aS =2 llg aglxdl LSl pe> Jio aslbg o) silg sol
dyol=J]
— Scientists believe that motility and cellular

regulation result when the cytoskeleton interacts
with proteins called motor proteins

Jelss dxis lod selsl adnidlly &S, ol elalell rdie, —
s ol lgde sl s Al oo g9 g0 o130 Sl

PLAY ~— Video: Cytoplasmic Streaming
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4.17 The cell’s internal skeleton helps organize its structure and
activities

Lgridalid] g g 5 adall (e LgdSay AIAN ANl (S
= The cytoskeleton is composed of three kinds of fibers

SWYI o elgil GV o ekl Sugll by

— Microfilaments (actin filaments) support the cell’s shape and are
involved in motility

le9 ancsg sl JSuiv yaxs e Joasig ((uisY bbgys ) aadall bosdl -
a3l as,> (9,95
— Intermediate filaments reinforce cell shape and anchor organelles

o)l cuiig S dall S pacaig =i dlawgioll bbgal -

— Microtubules (made of tubulin) shape the cell and act as tracks for
motor protein

aw bglasS Josig JSuiw ((ousill o dcgian ) aadall olusVl -
RGN | AR YW
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4.18 Cilia and flagella move when microtubules bend

A88a1 by 5 gl Ladie & At bl gudlY) g laal)

= While some protists have flagella and cilia that are
important in locomotion, some cells of multicellular
organisms have them for different reasons

o ubd LS, dago [adlg bl IUUSyIUQQJLﬂm loiw =
Lolg Uolguwl llos 5,3V (& lAlzJI saae ol 8 LM
aalizo 5,31 oleoy plial

— Cells that sweep mucus out of our lungs have cilia
L1321 by o bolsall by s (il LIS ellios

— Animal sperm are flagellated
bgw Ulosl 9 sgiadl Glol kiay —

PLAY
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4.18 Cilia and flagella move when microtubules bend
43841 i) o gili Ladie & s o) guY) g laay)

= A flagellum propels a cell by an undulating, whiplike motion
(eIl as,> Jio ) azgall &S,20L 109 @l boudl g9, =

= Cilia, however, work more like the oars of a crew boat
axclozl led)l y3laasS Uz LladVl ol > 9 -

= Although differences exist, flagella and cilia have a
common structure and mechanism of movement

._,.9 dg Lo Lg.r| Y| g_;l.x.acﬁ”j Jo|_9.wc§” M L9_9_)_9 3929 ;0 PQJJL’ M
iyl dly Sl
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4.18 Cilia and flagella move when micro’ﬁcubules‘bend
Aadal) il o il Ladic & i Jal gudl) g calaa Y

= Both flagella and cilia are made of microtubules wrapped in an
extension of the plasma membrane

oo Dok 499809 48,9 O luwVl o dcgian LladVlg blgwVl NS =
oMl elinsll

= A ring of nine microtubule doublets surrounds a central pair of
microtubules

da8 )] o luwVl Clls o gus o dal> oo wigSe LadYlg bgw VI US =
a5 ol aa IVl o 28 las ls

— This arrangement is called the 9 + 2 pattern and is anchored
in a basal body with nine microtubule triplets arranged in a
ring

S Sl o> 9 Cuio 999 2 + 9 Il ooy, cuwiidl 13D 0wy —
wwulcmﬂawﬂluhwylululbu.o&w

PLAY  Animation: Cilia and Flagella
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4.18 Cilia and flagella move When microtubules bend
A884Y il o gili Ladie & jai bl gl g i Y

= Cilia and flagella move by bending motor proteins called
dynein arms

3 Lsous Ll &Sl o lisoll elgidly blguwVlg LladVl J =i =
Sl
— These attach to and exert a sliding force on an adjacent doublet
a9V 3| 694 @aai9 lg) 6,910 dsliy g3Vl el Jas -

— The arms then release and reattach a little further along and repeat
this time after time

13529 Ll o Julsy asul 5,31 asli, JLaVl sglsis &,391 ol Junais -
5,3V ol 60l ddasll 04D 55

— This “walking” causes the microtubules to bend

4881 LYl elodl 3 piaall” 13D apuy -
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4.19 CONNECTION: Problems with sperm motility may be environmental or

) - gengtic ) ) )
Al 9 ) Al (68T 28 (g slall ) gaadl AS oy Allaial) JSLiial) 1 Afuudal aday)

= There has been a decline in sperm quality

soiall Glel dcgs e blas)l b =

— A group of chemicals called phthalates used in a variety of things
people use every day may be the cause

L9 g9 o o M) @SuiwMJl slgal) Bl Easters o] ) olball -
28 (Lo 9 Logs avaiunll olxially asliedl o lxially aslgal o Ygumusl

cudl (D (95

= On the other hand, there are genetic reasons that sperm
lack motility

e ai508 sgiall Gladl asss aily9 Lluwl JUd 3T uewo e =
&J =il
— Primary ciliary dyskinesia (PCD) is an example
(6oL sl JMicl 6,0W) _JoVI LladVl aS > Juind o M3 Jlo —
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4.20 The extracellular matrix of animal cells functions in support,
movement, and regulation

adatil] g A8 all g acal) o A5 gaal) UDAY B Ay 5l g JAY Salal) Jard

= Cells synthesize and secrete the extracellular matrix (ECM)
that is essential to cell function

lailbg, plisll dy)9,0 a9l 215 6olo a9 LM Lis =

— The ECM is composed of strong fibers of collagen, which holds
cells together and protects the plasma membrane

go LM dwles e Joass 4199 u2YoS SOUI 0 915 21 dlgall 0eSis -
oMl clinell dloxy p9859 oS Lasdl lpas,

— ECM attaches through connecting proteins that bind to membrane
proteins called integrins

by Lilly Al clisgdl g0k (e @l asls 2,1 slgall guaili —
” uﬁﬁwyb 6 Loawwol | SSLSJJI el o lsg

— Integrins span the plasma membrane and connect to microfilaments
of the cytoskeleton

Solzl JSuel 48,831 bogusIl Loy 59 (oMl clivel ol,zwVl i —
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4.21 Three types of cell junctions are found in animal tissues
Ay glal) CLa) (e £) oil A 4l gaad) LOAY) 8 2a g

= Adjacent cells communicate, interact, and adhere through specialized
junctions between them

lei: Lasd daasio cYlail ue lgiasy Guailiy Jelaig 6)9xiall LI Jolgis

— Tight junctions prevent leakage of extracellular fluid across a layer of
epithelial cells

asMall LA dsbo ue >l solzdl fludl i gins daSxall oVLasyl -
— Anchoring junctions fasten cells together into sheets
s dd e ool lpasey LMW xis didell oVLasVl -
— Gap junctions are channels that allow molecules to flow between cells

LML G il 19309 530 s o o, 6 ke sl YLyl -
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4.22 Cell walls enclose and support plant cells
Lgas Xl g Z\,,\SQJ\ EENY ZQJH\ dal) cales

= Plant, but not animal cells, have a rigid cell wall

abo 4gl5 jo> dsledl Y daslil LM cllos =

— It protects and provides skeletal support that helps keep the plant
upright against gravity

a3l 2o el J| Luaiio iud WS ancxig olil daolsdl ozl Laxs —
— Plant cell walls are composed primarily of cellulose
dpaw Ll d2aay joliull (o dslull dyeldl juxdl alls —

= Plant cells have cell junctions called plasmodesmata that
serve in communication between cells

e Joasi blojudgo Ml 9,5 d,915 wV¥las] g agladl LI =
LMl o JLasVl
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FUNCTIONAL CATEGORIES
OF CELL STRUCTURES

i )l il ) Gl
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4.23 Review: Eukaryotic cell structures can be grouped on the

; ba§is of four basic functions
bl Ao gl o)) Sy 31 6i) Aila ALIAY) uS) 5 1 ALl daa) g
day N Ao cailds gl

= It is possible to group cell organelles into four
categories based on general functions of
organelles

e el ol dsy,Y agll olasl Gias ol Sou
dolell Less g

— In each category structure is correlated with function

aadoolly uS il lagiyy @9 JS (9 -
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IR EUKARYOTIC CELL STRUCTURES AND FUNCTIONS

31 gl A LAY il 5 5 uS) 5

1. Manufacturing
Nucleus

Ribosomes
Rough ER

Smooth ER
Golgi apparatus

2. Breakdown

Lysosomes (in animal cells
and some protists)

Vacuoles

Peroxisomes (not part
of endomembrane system)

3. Energy Processing
Mitochondria

Chloroplasts (in plants
and some protists)

DNA synthesis; RNA synthesis; assembly of ribosomal subunits
(in nucleoli)

Polypeptide (protein) synthesis

Synthesis of membrane lipids and proteins, secretory proteins,
and hydrolytic enzymes; formation of transport vesicles

Lipid synthesis; detoxification in liver cells; calcium ion storage

Modification and transport of macromolecules; formation
of lysosomes and transport vesicles

Digestion of ingested food, bacteria, and a cell's damaged
organelles and macromolecules for recycling

Digestion (like lysosomes); storage of chemicals; cell
enlargement; water balance

Diverse metabolic processes, with breakdown of H,0,
by-product

Conversion of chemical energy of food to chemical energy
of ATP

Conversion of light energy to chemical energy of sugars

4, Support, Movement, and Communication Between Cells

Cytoskeleton (including cilia,
flagella, and centrioles
in animal cells)

Extracellular matrix (in animals)

Cell junctions

Cell walls (in plants, fungi,
and some protists)

Copyright © 2009 Pearson Education, Inc.

Maintenance of cell shape; anchorage for organelles;
movement of organelles within cells; cell movement; mechanical
transmission of signals from exterior of cell to interior

Binding of cells in tissues; surface protection; regulation of
cellular activities

Communication between cells; binding of cells in tissues

Maintenance of cell shape and skeletal support; surface
protection; binding of cells in tissues
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You should now be ableto L J=d o 0¥ 10 (688 0 Ay
(o

3

1. Describe microscopes and their importance in viewing cellular
structure

Solsdl S il Laxd (9 LoDy Lol o .1
2. Distinguish between prokaryotic and eukaryotic cells
8loill dxana>9 slodl adgl LI o (§,9 .2

3. Describe the structure of cell membranes and how membrane
structure relates to function

dabogll aineVl LS a8Veg solsl clid)l Sy oo .3

4. Discuss ways that cellular organelles are involved in the
manufacture and breakdown of important cellular molecules

aglsdl ol cuiisg el L8 agll luasll g pgis il LéJle"UiLij 4
ao
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You should now be able to (& b Jad Ao ¥ 1,88 <5 o) iy

5. List cell structures involved in manufacture and breakdown of
important cellular materials

dolgll &,0l3l slgall cuiisy eliy 8 als il dglxdl cuSLill sac .5

6. Describe the function of each cellular organelle that is involved in
manufacture and breakdown of important cellular materials

dolgll dsol=ll slgall cuigig eliy (9 J3ai 4ol duac JS daby o .6
7. List cell structures involved in energy conversion
Ol Joxi wllae 9 a3l agldl Sl sac .7

8. Describe the function of each cellular organelle that is involved in
energy conversion

Ol Loxi wllae (9 J3x dgls dvac S dabbg oo .8
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You should now be able to (& be J2d Ao ¥ 1,08 <5 o iy

9. List cell structures involved in internal and external
support of cells

LM =)l (31l acddl e Joes (3l dgl3dl STl bae .9

10. Describe the function of each cellular organelle that is
involved in internal and external support of the cell

>l Bl peddl 9 B xi digls dwac S daadbg s .10
“U“JL:-LJU
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ANIMAL TISSUES
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20.1 Structure fits function at all levels of organization in the
animal body

O gaal) pan A Lnanil) iy gisa paan (8 A8 6 pe S Al Gy
= Anatomy—structure
Sl - mo ] =

= Physiology—function

daogll - L>glguusll =

= Animals consist of a hierarchy of levels of
organization

ozl Clgims wilye doghio (o llol alls =
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AcCellular level ¢ (g giuall
Muscle cell 4xlas 4da

An example of structural hierarchy in a pelican
dany A dpaaill G i ) pe A shaial JU
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An example of structural hlerarchy In a pellcan
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An example of structural hlerarchy In a pellcan
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An example of structural hlerarchy In a pellcan
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structural hierarchy
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. . C Organ level g2l ¢ g
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Heart 3l

) Organ system level J4d) s gia
Circulatory system 94 gl

E
Organism level (A8 (5 giua
Many organ systems functlonlng together
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20.2 EVOLUTION CONNECTION: An animal’s form
reflects natural selection

(Anhall Qlas) OV gaad) JSE Sy = Ay ghat Jay)

= Sharks, seals, and penguins have streamlined,
tapered bodies

a8 2o dy b plu| ) 3a,lally lasally g ,all =
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20.3 Tissues are groups of cells with a common
) structure and function o
Al 1) g S A1) (Ll Lgd LAY (e 48 e (& Al

= Animals have four main categories of
tissues

a0 dus) olid dsy)l L) llgdl =

— Epithelial tissue asMaJl dazuws )|
— Connective tissue do L)l dazuw )
— Muscle tissue adaell dsus)

— Nervous tissue dwasl| dsus)
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20.4 Epithelial tissue covers the body and lines its

organs and cavities ;
ddyglad g sslas ) as g duad) daidlal) dauy) Pty

= Epithelial cells come in three shapes

olsd oM e asMall LIl azgs
— Squamous—Iike a fried egg

laall ol Jio — dai,> —

— Cuboidal—as tall as they are wide

— Columnar—taller than they are wide

g0, o isT Lglslo — aolac —
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Apical surface of
epithelium

Ayl g glal) pelaaal

7

Underlying Tissue Cell nuclei
Ol g LAY 4y gif

A Simple squamous epithelium ) Pseudostratified

by Ada AU ciliated columnar
(air sacs of the lung 4l s 455, Ly sa) epithelium
Qg S (A

(respiratory tract) duwdil) sUay

-

-

a

& Simple cuboidal epithelium
(kidney 4:lsl)

»

Types of epithelial tissue
4DUall daus) &\jﬂ

- simple colu "' epithelium -~ Stratified squamous epithelium

B e (0l g (esophagus (=)

(intestine slxaY))
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20.4 Epithelial tissue covers the body and lines its

organs and cavities
44 glad g selas ) ast g duad) daidlal) dawiN) ghai

= Stratified epithelial cells are stacked on top of each
other

a2s 999 Syall M)l gpudl SV pSLs =
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9 Types of epithelial tissue;
) Stratified squamus epithelium
(lining the esophagus)
Aol ) g ) 5l
(el (hy)

= Stratified squamous epithelium
(i i (Dl
(esophagus (=)

Copyright © 2009 Pearson Education, Inc.



20.5 Connective tissue binds and supports other tissues
e b g 5 AY) dad¥ly alial) grmadl) dai

= Connective tissue can be grouped into six major
types

eloil diw J] dolia)l douasV puausts ,Say ®
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: - : PolalS - & Cartilage-
( u _ . RV e o Forming cells

. v e W ° T Matrix
, D3 s 1 gl salal
D Cartilage < g i)
(at the end of a bone aladl dilgd (9

Central
Canal

B Fibrous Matrix
connective tissue dalall
(A Pl s

(forming a tendon ) (<)
Collagen fiber (xadd o8 Lyl

Forming Cells
Elastic fibers 4dalaa Cilyli

: Plasma Lk Lgla LA

E Bone p&all aliall

Loose connective tissue
¢ 524l alial) grcadl)

(under the skin ) caady

A

Copyright © 2009 Pearson Education, Inc.

Types of connective tissue
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20.6 Muscle tissue functions In movement
sl Jto daliant) LAY Jead

= Skeletal muscle causes voluntary movements
dnhYl a2l (9 ddSugll dlasll i
= Cardiac muscle pumps blood
oMl din, aulsll dlias)l ogai =

= Smooth muscle moves walls of internal organs,
such as the intestines

cleoVl Jio dads1al cliaeVl ja> clulall da)l &= =
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Unit of muscle
contraction

zal) QALY aa g Junction between

two cells

/AN R W

Muscle fiber

qucle fiber

Nucleus 1

5198

B Cardiac muscle
48 dlac

A Skeletal muscle
alcn dloe

C Smooth muscle
Copyright © 2009 Pearson Education, Inc. ¢1 ! i S 5

The three types of muscle
B axll SO &) 53Y)




20.7 Nervous tissue forms a commur)ication network
Jual) ASud damand) dawadV) )¢50

= Neurons carry signals by conducting electrical
Impulses
dueSdl oledall Jwogi olLiYl dwasll LI Joxs =

= Supporting cells insulate axons and nourish
neurons

$3259 oS dwasll j9lxall JjleS daclil LI Josi =
dwasll LM
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- ’ ’ : 1 . " o - ‘,“‘, S \\ . ¢
M 3 S ' WAy e et N

Cell body
ZEES{JPUVEN

Nucleus 3/l

Neurons in the
spinal cord

WSl Jaall b

by SN

-
o

el "> - L
SRR G g
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20.8 Organs are made up of tissues
dad) Cpa slaey) o gSi

= Each tissue performs specific functions

63320 Wilbg pauws JS S350 ®
= The heart has epithelial, connective, and nervous tissues
dwacy dolog aslMb dxuwl o Jlall sgix,
— Epithelia line the heart chambers
Aall o, asMall Glas -
— Connective tissues make the heart elastic
bolas Llall doliall dcuwVl Joxs -
— Neurons regulate contractions

Aall dlac ololssl dwasll LM plais -
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Epithelial tissue (s g
(columnar epithelium 4gles 4xidh)

Connective tissue aba g —

Smooth muscle tissue
u.nh\ g.‘.\bQ @uﬁ >
(2 layers ¢ibih) \

Connective tissue aba g

Tissue layers
of the small
Intestine wall
& daa) e
Zadal slaad) | joa

Epithelial tissue U g
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20.9 CONNECTION: Bloengineers are learning to

produce tissues and organs for transplants
slas¥) ds) ) cipleny alAll pliae] g dadl ZL) () galaly 0 g0 gl ) guatigual) 1 Aidat Aday

= Artificial skin  _cluall J=Jl
= Used to heal burn 99 ,=Jl oLy oz

laboratory-grown bladder sbiall & 4wl 4t
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PLANT TISSUES

Al dady)
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31.5 Three tissue systems make up the plant body
A Aaii] AU (pa ) o (58T
= Dermal tissue sal=Jl auuwdll
— Outer protective covering 919 _>,)5 clac

= Vascular tissue _Jleoll auuwill

— Support and long-distance transport
abglo oLl Jailg acall
= Ground tissue _,wlwYl il

— Bulk of the plant body oLl puu> plass JSuiw
— Food production, storage, support

aclly ouily olelal 2ol
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31.5 Three tissue systems make up the plant body
doaud dalai) M)awuw\euaujﬁa

= Dermal tissue  sal=Jl zawill

— Layer of tightly packed cells called the epidermis
6l ouws oS> L disoll LMl (o daulo -
— First line of defense against damage and infection
an9 Sanll 922l ailoly wlil Gl 9> Joxy Lelds las Jgl -

— Waxy layer called cuticle on top of epidermis, reduces
water loss

cloll 1285 o Jlis dodV o & il o8 dumouis diuo 3>g) —
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31.5 Three tissue systems make up the plant body
doau dalai) M)awuw\euaujﬁa

= Vasculartissue sleoll zuwll

— Composed of xylem and phloem
clxlly il o 5950
— Arranged in bundles o> 9 @i e

= Ground tissue _.wlwYl il

— Lies between dermal and vascular tissue

s legll auwilly 6 il puus o &8y

— Eudicot stem ground tissue is divided into pith and cortex

6 iy gl I ualall ol9s lo L9 CawlwYl pumill puuis,

— Leaf ground tissue is called mesophyll

(olruwoll @aamiill) S99 5000l a8 001 (9 oaw L] uussid| oy
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Eudicot leaf (a8lal) <) g3 ¢y ‘uJJ

daty)

Xylem
udAl) Upper epidermis IR A R

)9

Phloem

Mesophyll Js8 9 sl

The three plant S -
tissue systems : A S g - Blowerenidemis ReglERe
GO ALl dasy) dala) oma A5 Bl

Sheath “-A-\M
Eudicot stem (aldl) ) g3 Cpa Bl

Aile 9 da

Epidermis

MlDermal tissue system | ) gudl) daglaia
S .| Ground tissue system b i) 4 glaia
Cortex d 42 WllVascular tissue system e ol gl) 4 glaia

Endodermis
Auld)a Bl
Eudicot root Cxi8lal) <) g3 Cpa jaa
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Key
-Dermal tissue system  (slad) gawdl) dagliia
Ground tissue system sbud) gsmadl) 4a gliia

- Vascular tissue system g—‘il-ﬁj-“ @uﬂ\ LJ.EM

Eudicot leaf ¢ublal < gd cpe 48 )4 daay)

B Upper epidermis

Ldad) 3 judiall

> Mesophyll J: sl

Lower epidermis

JRETRTERRA]

Copyright © 2009 Pearson Education, Inc.
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Key
-Dermal tissue system  (slad) gawdl) daghita
Ground tissue system (sbud) gsmadl) 4 gliia

- Vascular tissue system g—‘ibj\ @uﬂ\ :\.Agh.'\.n

Eudicot stem Monocot stem

Vascular
Bundle ¥4 i

Copyright © 2009 Pearson Education, Inc.

The three plant tissue systems AN 450l dady) dalis)




Xylem

il Vascular
PhloemJ [S/lglel=

Cortex 58
Endodermis 4ulalal 3 )

Key
- Dermal tissue system (5459-“ @u-'\-“ a-uhu

Ground tissue system (sbuad) gl 4a gliia

- Vascular tissue system (6 91l geaadl) daglaia

-

Eudicot root ¢mbldl) < gd cpa Hia
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31.5 Three tissue systems make up the plant body
A dalii) DG (e i) aned (4583

= Plants cells have three structures that distinguish
them from animals cells

aslodl LMl 8 @05 ST &3 aw bl LML cllos
— Chloroplasts used in photosynthesis

soall cldl 9 paziuuadl 199,51l

— A large, fluid-filled vacuole

Jlowdly diliow 6,08 &lg=9

— A cell wall composed of cellulose

Jsldad! o GeSo sol5 lax

Copyright © 2009 Pearson Education, Inc.



31.6 Plant cells and tissues are diverse in structure and

function ;
Al gll g quS Al (A bl LDA g daad) g i

= Plant cell wall aslidl a=Jl >

— Some plant cell walls have two layers

o e asldl LI > oz soixi -
— Primary cell wall—outermost layer
a> )l aslall - SVl soldl )l -
— Secondary cell wall—tough layer inside primary wall
oVl bl B dbo dsl — soslll ol ol —
— A sticky layer called the middle lamella lies between adjacent plant cells
8,9zl aglill LM o louwell dxiuall, @89 ,mall dx Ul dddall gis -

— Openings in cell walls called plasmodesmata allow cells to communicate
and exchange materials easily

2ot Lilly (oMl bogidl) Uil 39050l dugldl Hazdl (S wlxiddl o —
dggun leall kg LRI o JlasYL,
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Nucleus 3 il Chloroplast sl sas cisiudy Central 52
vacuole 428 »

| Cell walls 4:5ia jaa
Endo_plasmlc b S > Primary cell wall
) retlculu“m ‘ ) sl e
Lo Pl sy Asu | e -z W)\ Secondary Middle lamella
/ 3 =\ $5G gola o g dnia

Mitochondrion

QJASJSJ:‘.‘.‘ / ?

Golgi - y;
apparatus Cell walls of
s e adjoining cells
Ribosomes “"'“hu""h

Cila g ) g Oiogatia (Al

Plasma sWs

Microtubules membrane <>

m: ul.\.uu\
Plasmodesmata Lile i ga Sk
Plasma membrane Pit 8_&
J)-i slis

The structure of a plant cell 4l 4040 qus 5




31.6 Plant cells and tissues are diverse in structure and

function ;
Adul ol g S Al 8 clail) LA g daad) g 5

= Plant cell structure is related to function
lgicubb gy dslil dl=dl cuS 5 canliy ™
= There are five major types of plant cells
Ll LM o duans) glosl dns JUiD =
— Parenchyma cells dwouisl uJl LM=JI
— Collenchyma cells  awouinVoSJl LM=JI
— Sclerenchyma cells  dsouin | S| LM

— Water-conducting cells clall dlogall LMZI
— Food-conducting cells plelol dlogall L=
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31.6 Plant cells and tissues are diverse in structure and

function ;
Al gll g quS Al (A bl LDA g daad) g i

= Parenchyma cells dwowuis| Jl LV=
— Most abundant cell type 5,99 L=l glosl s
— Thin primary cell wall 4.9, sol> S| )= ol
— Lack secondary cell wall  so;l1 sl ozl aaies
— Alive at maturity zoall xc d>

— Function in photosynthesis, food and water storage

olelallg clodl 29 Jgall cldl wllos, pgas
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Primary
cell wall

(thin) g
N el
(&)

Pit 8_&

Starch-storing vesicles
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Parenchyma cell
Landil pll LAY




31.6 Plant cells and tissues are diverse in structure and

function ;
Al gll g quS Al (A bl LDA g daad) g i

= Collenchyma cells dwouwinYoSJl LM=
— Unevenly thickened primary cell wall
Lol (9 s9lutio jue laVl skl 1ozl
— Lack secondary cell wall sqo;lJl sol=Jl o=l asias
— Alive at maturity zoall xc d>
— Provide flexible support 0l pcl ;943
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Primary
cell wall
(thick)
A
‘_,a\d.u\
(ass)

Collenchyma cell
iy &I LAY




31.6 Plant cells apd tissues are diverse In structure and function
adals ol) 5 S Al A cludl) LA g dad) g oi

= Sclerenchyma cells  dwowin| JSsu| LV

— Thick secondary cell wall containing lignin, (lignin is a main
component of wood)

( (il bl 0980) izl e soix choww S9ib Sl 1o
— Dead at maturity zuaill xic wgos
— Rigid support _lo pc>
— Two types of sclerenchyma cells are fibers and sclereids
(a2l LMIN) eluISaudly SWYI ¢ drawis ISl LM o olegs JUd
— Fibers—Ilong and thin, arranged in bundles

p> 9 plaiig da,9,9 dlgl - WY

— Sclereids—shorter than fibers, present in nut shells and pear
tissue

SinSdl dzauily jol eisd 9 22019 BN o uadl - 4zl LI
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Secondary
cell wall
5L sola Jlaa

Sclereid ceIIs
Secondary LJM

cell wall

Pits ) wsr:wssj.u

Flber cells< S

Primary Primary

c.eII wall > . ) cell wall
Lﬁg:g..alﬁ s Jlaa . A '\_\‘ : ) g sla Jlaa

Sclereid 4jaa 48a
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Sclerenchyma cells:
fiber (Ieft) and sclereid (right)
1oy JJS,A\ B EN




condary
cell wall
5L s oA jlaa
Fiber c:eIIs<
il LA

Primary
cell wall
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Secondary | £/
cell wall Sclereid cells { &

Primary L.
cell wall Pits

P TNRP RSN
Sclereid & 44
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31.6 Plant cells and tissues are diverse in structure and

function ;
Al gll g quS Al (A bl LDA g daad) g i

= Water conducting cells—tracheids and vessel elements
asleg)l Jolielly o lwasll - clol) dlogall LM
— Both have thick secondary cell walls
dSuouw a9l Ho> g VS
— Both are dead at maturity zuaill xic wgos BDVS

— Chains of tracheids and vessel elements form tubes that make up
the vascular tissue called xylem

il alde gl sl _sleoll
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— Pits i Tracheids

" 1Vessel element

Openings
In end wall
Jhaall dled Q,é <ilasid

Water-conducting cells
o Lall 438111 LAl
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31.6 Plant cells and tissues are diverse in structure and

function ;
Al gll 9 quS Al (A bl LDA g daad) g i

= Food-conducting cells—sieve tube members

aJU,)l bVl - elisl dlogall LS
— No secondary cell wall a,q:i dy0l> ju> e sgizi V
— Alive at maturity but lack most organelles
olias)| plase aéias Sy zoiaill xie d>
— Companion cells aad| )| LM

— Contain organelles ©liac o sgix
— Control operations of sieve tube members

— Chains of sieve tube members, separated by porous sieve plates, form
the vascular tissue called phloem

il 89S0 aJl,E dsiio pilas Las ¢ leas, sy al,2ll bVl e dbudw
el ol slegll
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Sieve plate
AL & Aaiua

Companion cell
438) 5o LMA

Primary
cell wall
) g oA jlaa

890

\
Cytoplasm sk sisw

Copyright © 2009 Pearson Educ
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31.6 Plant cells and tissues are diverse in structure and function
Al gl g S i) b el LA g Al g i

Meristematic tissues 4Lyl Aoyl

= These are located at the tips of roots and stems,
between the water- and food-conducting tissues of
stems, and at various other places in plant bodies

A (i Lasd g ¢ Bomadl 9 o3l (e Aalil) aall) B 2 gl m
bl o) a) o g A oSlal g ¢ Gl p13d) g plall dla gall



”

Yl a2l ga

L4

Al

-
L 2

Ailay)

Lo

responsible for primary growth

1) e A ghcall g dall)

Locations of apical meristems, which are

3

RN

Terminal bud Ah as

AL

A = Axillary buds 4y asl

\ Black Arrows = direction of growth

-

|
|

i
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TP IR\ /ascular cylinder [N SR
LR SR I Root hair

Primary growth of aroot
Siall () saill

>Zone of elongation
AUaiy) Adlaia

Cellulose fibers

3 b il

Zone of cell division

Apical meristem LAY alud) Aaia
region
(AL !l dllaia
ot
Key
Aall i) JUss | [l Dermal tissue system R?Otfap

) il alla Ground tissue system B gl
e sl il ol | ] Vascular tissue system
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31.6 Plant cells and tissues are diverse In structure and function
Adudi gl g cuS Al (8 ciladl) LA g Al £ gl

= Meristematic cells are smali, thin-walled, frequently cubical,
densely packed with protoplasm, and capable of producing new
cells by cell-division.

dilian g ¢ daSa 985 La LIS g ¢« Jaadl A8 ) ¢ B e LA dpaticg jall LAY
S alud) Gk (e Buaa LA U e 5 a8l L g ¢ a 3Bk s g sl

= permanent tissues do not become changed into other
kinds of tissues as do Meristematic tissues. (source of
differentiation :they give rise to all other kinds of

tissues)

A Jadii LS Al (pe s AT £l 5 ) i ¥ Al Ay
(s AY dad¥) £ 58 IS ek 9 8L L) (555 1 Jalall) dca) Aasiony yall



31.6 Plant cells and tissues are diverse in structure and function
Adh ol g a5l 8 bl LA g Al g 50

Microscopic photographs of the meristematic cells in the tip of
onion roots showing cell division (Arrows)

T s Juad) ) gdad dalll) Aall) 8 Auldd) LDAL 45 e ) gua
() s 512 ALY



Glossary for chapter 4 (cell and tissues)

rllaadl

rlhaall iy ol

Cells: the simplest collection of matter that
can live.

Olaal) 43840 3alal) (je c.u.aiu.a\ TS EN]

Cell theory: all living things are composed
of cells and that all cells come from other
cells.

Ol e LA (e o sS8 dal) colanlSl) U8 o) dpta) 4y s
oA LA e Al LAl S

Light microscope (LLM): Light passes
through a specimen then through glass lenses
into the viewer’s eye.

i (e Al DA ¢ guiall ey (A gall sgaall
caliall (el leiay dala 31 Gluall

Resolution: the ability to distinguish
between small structures.

Bopoall sl g Gl e s a8l ey e

Electron microscope (EM): a very powerful
microscope used to see very small structures.

Jas 48801 CuS) i) a5l aadiony (A g SN gaall

Prokaryotic cells: cells that have no true
organelles and no nucleus.

o Agiia Cluae e (o 5iad Y LA 13 i) 49 LDA
Asiaa 3l g o (o 8T Y g Basea

Eukaryotic cells :cells that have true
organelles and true nucleus.

PEFENC RO PERIE g P F TN
Agas 8l g1 e L"‘*:" § P

Selective permeability: controlling the
movement of molecules into and out of the
cell

& s e cliy all A8 a8 oSail) s Ailidaa) 4,0
Al




Glossary for chapter 4 (cell and tissues)

rlhaall rlhaall Ciy ol
Phospholipid bilayer: a double layer of Slamlll (e da g3 he dith o 1dy ) sledl) il
phosphorated lipids (fats). B _dudall (O saall)

Nuclear envelope: double membrane with
pores that allow material to flow in and out
of the nucleus.

‘;sggjﬂa,gcjijaoc«wf: chjuc:éjﬂ\dﬁﬁ\
Bl (s e A sall 5 pas a0 o8

Endoplasmic reticulum: to a network of
cellular membranes.

A lall Bpae V1 e ASed 1dia Dl gATY) ALY

Ribosomes: are involved in the cell’s protein
synthesis.

TSN 3 05l sy m A yhane 1ia 392 )

Vesicles

lay gal

Golgi apparatus: functions in conjunction
with the ER by modifying products of the
ER.

Ae )0k saiY) AS0ll) ae ) AEVL Jeny 1A 0 S
Age )0 51 ASAN Clatiie At e

Lysosome: a membranous sac containing
digestive enzymes.

Gilay Kl (5 sty Slie (usS (e 5 jle radlgd) amadl
RUNSATY

Vacuoles: membranous sacs that are found in
a variety of cells and possess an assortment
of functions.

Ailide &) 5l 8 2 515 Aplie LlST e 5 sl 1l gadl)
Ao giie caitda g Ll s LAY (ha




Glossary for chapter 4 (cell and tissues)

rllaaal

rlhaall Ciy ol

Mitochondria: the organelle responsible for
cellular respiration.

AR Tl e J gimaall amall £ 58 e

Chloroplasts: the photosynthesizing
organelles of plants.

& (pall elll Cluae 4 1p) padd) Claiadll
Ll

Photosynthesis: the conversion of light
energy to chemical energy of sugar
molecules.

s ) 4 gpall A8l Jysat g 1 A gedal) £ L)
Sl Al s (A ArbaS

Cytoskeleton: a network of protein fibers,
that functions in cell structural support and
motility.

Al A 5 A5yl LY (e 480 1 g 1A JSagd)
A Slal) A8 jall o 4 el ) il ae s Jia il

Microfilaments :(actin filaments) support
the cell’s shape and are involved in motility.

JSa aaas e Jasi s (YY) da et ) A B8a1 g, Al)
@M\QS}@JJJL@J)M@AJM\

Intermediate filaments: reinforce cell shape
and anchor organelles.

. Glacaall

Microtubules: (made of tubulin) shape the
cell and act as tracks for motor protein .

IS (ol s sl (e A siaaa ) ABBAN) cilyY)
AS Al Gl s pll s ba shadS Jasd

Extracellular matrix (ECM): composed of
strong fibers of collagen, which holds cells
together and protects the plasma membrane.

a8 ¥ S L e 0 sSE 1Ag 1A 7 LA 3) gall
p g LS (amll Leiany aa LIAT el e Jans




Glossary for chapter 4 (cell and tissues)

rllaadl

rlhaall Ciy ol

Integrins: ECM attaches through connecting
proteins that bind to membrane proteins.

oo Aadl Ay sla LAl ol gall Guailiz Gy i)
eLdall i g o 5 Al 5 dday) ) i 55l (39 5k
lasall (5 514

Tight junctions: prevent leakage of
extracellular fluid across a layer of epithelial
cells.

Lol LAY ik e

Anchoring junctions: fasten cells together

ua o (el Lecany WIAY a5 -Adial) e la)

into sheet.  Aaia
Gap junctions: are channels that allow D5 a5 (AL randi Gl 68 (e 3 sl Ay AN L)
molecules to flow between cells. Y EN ETTRGH TR PN

Cell wall: rigid structures that protect and
provide skeletal support that helps keep the
plant upright against gravity.

Sl A ol s Ayl e | ; Agpla i

Plasmodesmata: cytoplasmic threads that
serve in communication between cells.

il e Jan A 350 s b 5 10 g 0
Lol oy




Glossary for chapter 4 (tissues)

zlaaal

rlhaal) iy s

Skeletal muscle: causes voluntary
movements.

Cardiac muscle: pumps blood.

Smooth muscle: moves walls of internal

Jie Rl eloac ) jaa @ jal seludal) dlilanl)

organs, such as the intestines. slaaY)
Neurons: carry signals by conducting Ciladall Jaua ¢iy GILEY) Jasd rdzuand) LAY
electrical impulses. An S

Dermal tissue :Outer protective covering.

-L:A‘J ‘_%AJ\A clae Lfﬁéj‘ @uﬂ\

Vascular tissue: Support and long-distance
transport.

ALk llad Jailly el s ite gl e

Ground tissue: Bulk of the plant body that
functions as food production, storage,
support.
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Epidermis: Layer of tightly packed cells.
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Cuticle: Waxy layer on top of epidermis
reduces water loss.

elall s e JlE 3l (5 sd dumad Adkasdany)

Eudicot stem
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Glossary for chapter 4 (tissues)
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Mesophyll :Leaf ground tissue.
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Middle lamella: A sticky layer lies between
adjacent plant cells.
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Lignin :the main component of wood.
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Fibers: long and thin, arranged in bundles.
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Sclereids: shorter than fibers, present in nut
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shells and pear tissue. (el il 5 5 5al
Xylem :Chains of tracheids and vessel Ll dile o)) paliall g lunadl) Judla JR55 3quddl)
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vascular tissue.

Phloem: Chains of sieve tube members,
separated by porous sieve plates, form the
vascular tissue.
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Meristematic cells: small, thin-walled,
frequently cubical, densely packed with
protoplasm, and capable of producing new
cells by cell-division.
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