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protected
within an ovarian
follicle.

A cell caught in the act
of committing suicide,
a necessary part of
development.

Red blood cells coursing
through a blood vessel.

0ol gl zdl ssled (3] Lle Jouandl wglloMcGraw-Hill Companies, Inc. dSyid dbgase Goixl guox



Machine Translated by Google

Sy Jleel Lle duiwall ddadl d,base ddadl dyasd. 1

sl i) dusy)l bladle . pubig

L (o e85 sl GBS groz-
839290 L5 (o o Lkl L3l &l WIS 6 daybglly o) &bl lasgll o Lilsll-

oo o) cline e bl guos (593t
o)l clinsll
sl 09 p3spmall s dlilas sy 53Las (o3l sl ooy

. Ologwgulyllg




Machine Translated by Google

ool s L4, 1

95 JS o Whlde a>gy Cus cdalizuall L)l glgil (o lis Bac (o Liolunxl (oS5
RENEN] v

Aiymo digbg 5 pasainio Ll o goi JS*

Lia§ ) ramoll alaiwl aply Cumy 132 Busuo Lals
02



Machine Translated by Google

2155) rgzoll s L3lJI4.1

Copyright © The McGraw-Hill Companies, Inc. Permission required for reproduction or display.




Machine Translated by Google

(25) re>adl i LaJI4. T

ByuiS Juolany pud HSdg Ll dyg)l didguall jolowall alasuuwl Sy

Mpuosd ST JSit L1 i D &g STl solovall o



Machine Translated by Google

JREVN]

LI g yolodl alasuwl eine
Olwaell jue @F digell jue Siyell coddl ja(LM): (Hguddl yg=all o
SESESY

8yguall oS5 Cxmny ((4uiS) £guddl H Sl Lle lwasll Josi®
J



Machine Translated by Google

el 8)g00 duwnd HuSSll-
Lisinl dans Il anadl

oo uikads G Bluel) 31 3ol gl Bysuall Zoudg wlise (A8l

Byguall chixl o g sl (8 dudpall oM B pladl-



Machine Translated by Google

dileall digell 02> 8)01000 Jlg> L dillesy joSill digdll yolaoll (Sape

Olode gog of il DligSo g (puSady (bl jiei Lle dalisall Wlasil Jasse

lele

JSLall Loy woluas)l dwla) Gl dasiie Guwldll il ygmell d8se
8lail &uips> Laladl 5 clingy db Lol



Machine Translated by Google

dpig)iSI3| yalzall (o Gluwslwl Glegit
dseyall dolidl JSLgll duwlys) ariiws(EMS)

(SEMS) dousloll duigyiSU3l yo Lol
L3l &5 935 9o 1990 Lo visall xlass e lig uSIBl ¢yo glaid 38y

5L duig St yalaalls
il duwlys) Guolwl JSEITEMS assuni® diuc e OUgyusI3l (o doj> 35,5(TEMS)

INETFAEN]



Machine Translated by Google

(205) re>adl g L3141

Copyright © The McGraw-Hill Companies, Inc. Permission required for reproduction or display.

0.1 nm 1nm 10 nm 100 nm 1um 10pum 100 um 1mm
1 1 [l 1 1 1
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10m 100 m
L

jas

amino acids
atoms

electron microscope
light microscope

unaided eye
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cell
flagella
N
b))
Prokaryotic cell: simple Eukaryotic cell: complex

internal structure internal structure
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N
£ of
PN capsule
. gellike coating outside
P ) the cell wall
1 4
v f. e y nucleoid
\ - ( A, location of the bacterial
y ’d chromosome
. 2t site of protein synthesis
5 o, 5
- i plasma membrane il
sheet that surrounds the - The
- - cytoplasm and regulates P
fimbriae =Y 4 entrance and exit of molecules e
hairlike bristles 0 PR
that allow “ 3 cell wall " 4 -
adhesion - J structure that provides suppaort
10 surtaces 1} f and shapes the cell
".‘ cytoplasm
semifluid solution surrounded
/ by the plasma membrane;
sex pus contains nucleoid and
elongated, hollow fibosomes
appendage used to transfer
DNA to other cells

g | C
,‘\- \
A
\

flagellum
rotating filament that

propels the cell
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polys
(in cytoplasm)
s nbosome
ribosome: :
(attached to rough ER) (in cytoplasm}
smooth ER

lysosome
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outer membrane

nuclear envelope—
op inner membrane

nucleolus

ribosome
endoplasmic reticulum

SEM of
freeze-fractured
nuclear envelope



Machine Translated by Google

(2U) Wlogwgulyllg 8lgil

Bloill GERNA (5993l aasdl z Ll ai®

99l Gand) bawsS(MRNA) Jsaoyll (5300l sosill paesll Jasyl
5938l 9 o3l Lo las Yl Jukinty Lol logleall Jasug(DNA)

JuSid 83350 D lidgn 2o(FRNA) Loguwsauyll (siaupll (595l Gaasdl sy
ul.og.wg.u)l] CLL_C).Q.” CJl.).>9J|

Lol G le> Il guazd GO(ERNA) J8WI (5590 (595l arasdl &y LinD
gyl Gadss el



Machine Translated by Google

(2U) Wlogwgulyllg 8lgil

'9.599‘;"" cliell dawlg aNMgiadl e dlgdl BHhgine Juad e

9MRNA dioguwgull Wlaxgll jgy00 prownd dygei plue Lle (599l clinsll (im0
Blgdl S wlidgydlg slgill )

PRCEIN PPN IPCIN | IIC IR SVETERPCA P SR & XCY PRPYORIVEN | FEI REPRPPeRLT
O luSgpdl givo 9



Machine Translated by Google

O o g gu i

daliso plasl Sy i seill OLisb>g el OLY (o JS 3 Wloguwgn )l a2t

SySl dyeyall 8a>gllg 8pusiall ducyall 83> o)l 1 uine )0 Huismg o Wlogwgn i eSS

dalie JSuils g8lgn 9 Wloguweuyll Lle Hoiall (Say Blaill dudis> Ll o

A)giwdl (9 8yl yosyall WlogwgenHli-
833250l logwgn b Geuwd 23Mgiull 8 Olegono-
(ER) duojdbygaidl aSuddly Juaie-



Machine Translated by Google

(&26) wlogwgun)ll

dalisall LY5JI 030 Lgaiad il Wlidgyle

Al o dalises slizl 8 Ologuwguyl alasiwl @iy

9 835l Glogawguyll o Dlisigydl alaswl iy
2N gl

2 el Slogagul o O lisigylle
ER. LSER gl o



Machine Translated by Google

(&26) Ologuwgn )l

Copyright © The McGraw-Hill Companieje.. Inc. Permission required for reproduction or display.

k] After a ribosome attaches
10 & receptor on the ER,
the polypeptide enters
the lumen of the ER.
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nuclear envelope
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rough ER smooth ER
synthesizes proteins and synthesizes lipids and
packages them in vesicles. performs other functions.
transport vesicles 4 transport vesicles
from rough ER from smooth ER
Golgl apparatus
modifies lipids and
proteins; sorts them and
packages them in vesicles. lysosomes

digest molecules

or old cell parts.

secretory vesicles

fuses with the plasma

membrane as secretion

occurs, incoming vesicle
bring substances into the
cell.
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vacuoles
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granum

stroma
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outer membrane
double .
membrane inner membrane

granum

stroma

b. thylakoid thylakoid
 Space membrane :

I
thylakoid
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outer membrane
double

— —— inner membrane membrane

matrix

— cristae
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matrix

cristae -
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microvilli
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actin
filaments

nucleus
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— actin filament

myosin
rgolecules

tail head membrane
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microtubule
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vesicle

kinesin
receptor
kKinesin
S ———

microtubule

vesicle moves,
not microtubule

b. Microtubular tracks
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one microtubule
triplet

centrosome

one pair of centrioles in a
centrosome
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cilia in bronchial wall flagella of sperm
a.
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Flagellum
Flagellum cross section

central
microtubules

microtubule

doublet
dynein side arms
plasma
membrane
TEM x101,000

Basal body
b. cross section
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