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The Microscope sgl!
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(The light microscopes)as s<all jalaall |1
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Aall 3 ) gom A5y (S Al Slaardl a5 (Ocular lenses) duiall ciluaally o jeod
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1000 4 3V 5 400 s 1SN 5 100 (s aall dusaall S
; Dark field microscope alfall Jaall jgaa .3
S B i duall 0¥ L) de suadl ye dall cliell ) )l ¢ 5l 13 aaiiuy
o el 138 S g Aual) L) gea (B OLEISH Al 3 (a5l s pum g Ladidy g Al
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flg. 3.3 Objectlve lenses
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Working distance & Resolving power Jeal) d8lua g dwal) juaid d -

O Ay L Sy (e (g A8lis )81 & Resolving power a3 58
)l Akl alaall Y i 88 ety (latio (58S (paneal
(0.25M) Aampkall (L) (e 5uai3 8 ) (0.25UM
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sl Ll
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Fig. 3.5 Working distance of an objective
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The Cell 44

i Cell History

Cell History

= Cytology- study of cells

= 1665 English Scientist
Robert Hooke

= Robert Brown

= discovered the nucleus
in 1833.

= Matthias Schleiden

= German Botanist
Matthias Schleiden

= Used a microscope to = 1838
examine cork (plant) = ALL PLANTS "ARE
COMPOSED OF
= Hooke called what he saw CELLS".
"Cells" = Theodor Schwann
= Also in 1838,

Robert Hocks
11635-4703)

= discovered that
animals were made of
cells
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395 Ly aa o0 Y Gua S ) Adapy LBAY) 038 5 Blue-green bacteria 43, el &) padll L 5i<4l g
ldaal) (e 88 Lgad a2 53 W g (g 9l DAY 252 g adad a P sileal) BB faaa Ay 9 i) Balal) (4S5 Eupa

a9 S0 1-10 G Wk 7 gl i g B8 aa) g p geu 9 9 S (e (A1 8 Lgdas 1 G sS g A 91A)

<l iy Jo¥) £ 9l e Lgaaa a5 DAY (e £ 5301 138 g Eukaryotes 315 4dda LYAY 2
e g g0 g S (1 S 38 (a1 1) Lgday i (0 9S00 9 ilpndand) (S 238 5 3 5 e (g gad g &l al)
Al el LMAY g plant cells A8l LMAY 4 g 81 -l Agida UMAY (pa (e ¢ a2 g Akl

.animal cells

Cepyright € The UeGeww 44 Corpamms. o Aormiant mournd %6 1erodstcn o Cagwy

Animal Cell Structure

membrane

Topyrighd  Tha lcCoam 16 Comparien, Foc. Pammaiion (g bor repeackcton o Gpll.

Plant Cell Structure

Cell e —
wall g e
Plasma D

membrane (7. Plasmo-
Smooth Centriole Central ——F& desmata
endoplasmic Lysosome vacuole |
reticulum Mitochondrion ] |,
Nuclear Ribosomes Lysosome
envelope Mitochon- Golgi o/ L4~ Nuclear
- drion apparatus envelope
Nucleolus N
E:gg.h Nucleus Rough.
plasmic Nucleolus | endoplasmic
Nucleus reticulum ensg;:;?nic rett'CUIIum
oplasm
Cyloplesn reticulum éf Cytop
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:Eukaryotes 3 sill 4dda LYAN 5 Prokaryotes 51 4l LAY cm G5 Al adl G Y Jgaad)
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Comparison of features of prokaryotes and eukaryotes

Characteristic

Prokaryote

Eukaryote

Typical organism

Bacteria,
Mycoplasma, Blue-
green bacteria,

Protists, Fungi, Plants, Animals

Archaea
Organization Usually single cells Single  cells, colonies, higher
multicellular organisms with
specialized cells
Size 1-10 pm 10-100um
Nuclear Envelope Absent Present

Type of nucleus

Nucleoid region, no
true nucleus

True nucleus with double membrane

DNA Circular usually Linear mplecules (chromosomes) with
histone proteins
Chromosomes Single chromosome Multiple (more than one chromosome)

RNA / protein synthesis

Coupled in the
cytoplasm

RNA synthesis in the nucleus
Protein synthesis in the cytoplasm

Membrane

Cell membrane

Cell membrane and membrane-bound
organelles

Cytoplasmic structutre Very few structures Highly structured by endomembranes
and a cytoskeleton

Golgi apparatus

Endoplasmic reticulum Absent Present

Mitochondria

Lysosomes
Ribosomes Relatively small (50S | Relatively large (60S)
and 30S)
Cell movement Flagella (lack Flagella. ~and cilia  containing

microtubules and
made of flagellin)

microtubules; lamellipodia and
filopodia containing actin

Cell division

Binary fission
(simple division)

Mitosis (fission or budding); Meiosis

Chlorophyll (Plant cell)

Not in chloroplasts

Present
plants)

in chloroplasts (algae and
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Shape and Size of the cell 4dill aaa g Jsi

Aol g) AAlidal ) gl ) (88 g i Al JICZ) g alaaly 2 g0 LAY o)
LSAE multicellular organism LA sasiall (il Gad dawadiall ciilli gl
Lo Sl g Sl (g () Sag Sl 0.2 2o LASH A jal (e paal) 7 gl S
JSG 3 AR 090 ) Sy g Sl 6 (e Ry La Ll 15 ) g daladl) Ay
<l S5 Amaeba LuaWls ddlida Qi) ) ) paiuly Jsadi Eoa Variable i
o2 g (Fixed 3aall ) <l JS&)) @ g3 DAY dUa y Leucocytes wasdl pll
P Jay)

DAY LAl A SIS

Lay LA gilia) (e Flattened shape Je&l dabea g squamous shape JSad) 4dd a
Al 5 il Ulal) Ailal) LS g o)

Al Bl LA g Alsh) el LA @il (g Cuboidal shape Jséll dasa

slaa¥) gl AN LAY gitia) ey Columnar shape JS&l d3a gee

Ol B o)yl aal) el S Jia Discoidal shape JS&l & aia

Adadl LSAY Jia Spherical shape JS&l 4y g8

. sladall cBlanl) il Jia Spindle shape Jsad) 44 jia

. dand) LYAY Jis Elongated shape JSad) 4 gh

£kl & o) jaall adl) ey S Jia Oval shape JSad) 4y g

Al B Lgual) LAY Jie Branched shape Jsal dadia

a

2
a3
4
S
(6
@
@
o

Alal) Bl g 4Gl ezt Gildl Jia Cylendrical shape JSad) 4uil ghai (10
sl aall &b S Ja (Irregular shape Jséd) dakiiia 4£2) Ameboid shape JS& 4l (11
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Cell structure 4l s

O Aala ) 43558 5 4adla Bale e sy 0 sSs Saan Ll lail) wie ale S8 dal) 4040 ) <5
cell oall cLiall o 38 cLie JAly ddaséaa protoplasm )%k sisodl (cend A8LG ands

& (pPbsignl) all salall caay o Jsl 1835 ,Dujarden  wijdll allall 235 .membrane
O S Ll 1868 ,Thomson ol 4xi (Sarcode aal) aul lede Gllaly Adlay) lilgall
- obadl Al ul¥) g8 o Sligig sl

t g daga palsd aBlasigally

Bhall dags Ao lalade) Adlgdl o) Abilad) Al Blisay) -

Bigall plall gilhy Al Aghl) AS Al dald 4 -

. Plasma membrane  .j3gilud) g Laal) 0 -

(1) Apalio¥) Atlla ) agay ¥y ey jiSly o 45 ) adih Latie ) Blal) Ay il -

I Bypa (g)a) palics SV ¢ gyl ¢ Gaaspuledl ¢ OIS e LS aBlgig ) 05Shy
osladll Jie 30l jualic s o gauizall ¢ paall ¢ )lSlly cuySlly ) saudlly o suadlSlly o sualindls a5 allS
055y sSaludly 2 gaiall 5 Sairiall o ylly 2alls il
bl Cle i) prea (Y (grapa s25) %80 dawiy el Jaii aPlagispll 8 dyganll yie LSyl -
ChapglIS LY el G o(Alal Melill pan 8 Jay 4l LS gl daws b (g
casizally o saalislly o guallSlls o s gall jualial Cildu gilly il Sl il gyl
¢ Lipids duaal agll ¢ Carbohydrates — chyuasKI Jads aPligigdl 8 dggcanll Syl -
Protiens lusig )
nucleus 8 il cens AN pilaie (e G S 4 2ad (5 gaall el aladiuly o 33 5 g jall (sl die
Gosil) cliall ewn 34y eLisy dbalae nucleoplasm a o sl saill cend 4aadla 3ale (e 4 Sa (o
ond A LD Bale (e Ll (K 315l Aasadly dua LAl dilaiddl Wi nuclear membrane
S oaSil e s sema plasiinls o 30518 gaill 5 2 330 sild) Liasd e 1315 cytoplasm a5k sl
cell LAl clume aul slalall Lede lhl JIKEY1 5 alaa¥) Adlide slualy il Legil axi Liild i i)
nuclear 38l Cluae 5 cytoplasmic organelles a5k sulull Clicae I Aanida a5 organelles

.organelles
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Cell components  4xla) <l gSa

D gl (g stal) eLial Yl

ailais 4l &) jaae (e plasma membrane - % sLaall i cell membrane s siall eliall sy
a5 dpaa ) Al il g a5y Jyaaly s 8 Aabia) Adal) il S Tadad e 53 e Gl sed M
o A Lehana (e 20A0 21 5 ginal) Jmdy 530 400 3 gas oLtal) 13 IS s Alall sl Lo
permeable & sLie ga 5 o LAl Ledama s A8 (s (g sand) o) (S50 5 4080 IS (6 a4l
LS 4R (A Lall 5 402001 o) grall Ay LAY AU 4 B gl i g praials Gl oLt Jae Jany
pdais sliall yue o gall J8idlee 8 e300l eLiall (ania 53 5 o 4B Uy a3 88 Vs 6 sl
IS eliall 0130 Vg (Jsaall sgaall aladinly A se o Janad Sy DU Man (38 ) e D) cliall o <0

23S 100 (s ASans a9 Apaal) dpalall Sl Ml 5 "Ulase

@JS'AS\ eLal) caila

A haa oo QLA JR0AN (5 giaall Juads o3 A agan L sldal) JSdy i dlaadl (1
A & ga af Aa D giild) A il g<a a8 Y g2 Al ) pda (ol Juaa 11

& O Cua pal) (e Al cdladll g AN Ao DU 3 gall | e S sLERY Sy 1 JE (2
2900 A4S il a0y gh g (el pLERN e el o g Lgda A WD) o) AGIAN ALS0al) ) gall
asail) JMA e dlig extracellular fluid ¢ s Gm b Jibad) a3k gibad) G Lasd 4130 3) gal)
AR g o cila glaal) 8 ) jae JSE LS membrane permeability sbdad) 40 e Lay

Gl B adhl sldall o aa gl AN cilg Aty 85 Auda @i yh oo alig Al zUH (3

ai) o) Cualgll) Adda ciliisll Al LjuisS gl B Alaadl oda AT a8 316 Adly

. LN gl pldad ASIal ¢ Jad) o aa g dacditl) ALl 8 agall cytochrome oxidase

(e S A dadi Al Enzymes clail o Dl slddll ggiay dua s gall sldl (4
peptedoglycan A sl cladal) Jia 40800 Lgaliad AN o gall sls A g2 AN el
A Ayinal) il gSall g Ay old 7 LA s Al AS gSall iy jSaadl
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Receptors cobiiua o Bl eldal) o aa g e fgall A0l laialy Laldl) cilaghead) J&5 (5
Jebaad Al g ¢ Aliual) cilaglral) £ o a4y ghaassl) gl dua ol gaeadl) AR Lo () (g5
Aty daaal of ¢Sy M @ il 038

toxins agemd) Jia slal) 7 A Glidigual) pany S8 o el sl Jany Sua 1 51U8Y) (6
. bacteriocins (48 @libdae) cilivw g A9 enzymes ey 3Y)

) sldall BBl G yill da Bl GSLA}S\

:Davson & Danielli model cpwdily Al gdgai-1

S 138 Y ekl e Liall 8l (S il e oyl cldy a8 3o Y glae o e a8 Ll e
O 1,8 Cas Lagad sai e Davson & Danielli el Leaie 1935 ale 8 Y1) 4 631 4callae peoali
Jiud (ray Aed (e ddlaall 5 bilayer lipid asdall SLEH caal) e 4 S e ddida (e ) oS5 Ada) sLES
205Kl ol ks e a8 i 4 23 gl 138 gne ey Apanall Ul ) (ha b jaise Ay
elsal
:Robertson's model cugwissy gisei -2

sLiall 3aa 5 e 1959 ale el s (e 3ol eliaall g SV jeaall ) gam (A () s g 20
Adadll g5 1) ala3 Cusy bimolecular <y jall 4l Assal aall A4k 23a Eus membrane unit
Hydrophobic slall da ISl dpdadll e JLAY) ¢ 5S8 Laiy oz JLall olaily Hydrophilic slell dal
Jiud cpag Aol e lalaig 3.5 nm o) ks cla axad dviaall ddall 5< ja ead Jalall ) dgatia
s Cmy 7.50M o laie el LIS I dany Laa 2 nm Leie S e paiasall (555 sll (e Gafiday
Aaia oy g ) ddida o e o) jaly g o LSR1) JOA Jaill s 40 Gl pa e W) 8 23k ol il 23 gail)
A e g
:Singer & Nicolson model ¢Sy i gigai-3

285 Fluid Mosaic Model Jiall eluiudl) 73 e sband lad 501 1972 sle glallall (l3a aua g
Al 50 s 8 a8 A paEilly ) 6 et 4 5y e 300 e LER)) S 5 ABNe jlie ) 8 134
globular sl g sl (e (e S eldall i g o) (A 73 saill 134 padliy g Alal il 55 S i
(SN ) e Al A 38 e Al AL Sa o LSS ) gana () 95 g a5 Aadadl) (s 23,5 Lgil
Alialia 5 5 e Adia JSG Mo il g Al 9 48 Hite Cilaa p JSG e G5l @l Jan (55855 iy jal
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Lirald pra gy ¢ aad) Jilall 8 daila ol 5 ) sadae iy 5a8 Gligi syl ) a3 sadl) 13 ) 6
sLzial) U L iy ja (83 alat A 350 edleLailly ALl ey jall o2 el sl oS il 5 4 5al
o 5-il) 5 45 3ol Jia o Lball ASaalinll al g2l (e S8 i (S ) 3 saill A5 e ol 2y a5
(ool oLl BN S Sl = A V) (Y o SIS 3 ail) 13 2my g gaill
4w bilayer lipid ¢isias (piaa (e ¢ 9Sh (pa D) sLdal) 8 () puudSai g e 73 gad uan
ol I Jad g ol Lt AN amphipathic £ .55 ¢ 29 phospholipids 3 iwia 4y il ja Ga
caa g4 9 phosphate groups 4iliu s cie gana (e (198 98 9 polar portion skl s jal Jiay
4aa alaal (e (19S5 9 nONpOlar portion il € ¢ 3ad il Jiadlaiy hydrophilic stall
g AuhadSU) ¢ 3 J duay Aiaall cliy jad) ci 35 hydrophobic sball o S s g fatty acids
Lash o i i ) iy Sl ) A0 o AN g (A1) qelaaal] gl ga Aol #1331 ¢ 655 Lay \gudany
dpi s b (g s SLERN (I 1105 Auc e i Ll g Lgle iy Tk 51 e gl ga i i At g Ly
3 cholesterol molecules J g e sl @iy ja Ly ¢ gla sliall 8 a2 519 semifluid it
iy jal) Joda ey oS08 ) Ay s gil) Al iy ol gl O Lo e AN b e Jans

A - - -
sldald) A e b aall
Fibers of Carbohydrate EXTRACELLULAR

extracellular FLUID
matrix (ECM) ‘

Glycoprotein

& o.m}.d \

Fllnmon’tﬂ of Cholesterol
cytoskeleton

Peripheral Integral
protein protein CYTOPLASM

L A ol sl e alimal Ay 1) il gSal) (e membrane proteins Apibdad) cilisi g ) s
<l g8 IS 9% g carriers i el jas L) Juaady (SalSoal) S ol 8 Jaas g8 Bantia Lhilliy
Aae) g de gita gntigens i g dagae Cilay 33l 4pdeY) b L) aa g LaS JA1) Aples B 2ol

slaa (e o Aildad) cilisi g ) 5 receptor molecules Juiiad) iy ja (e 5 iS
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peripheral or surface proteins 4xshull gf 48 hll clisgull A

30% & S dpad JSii g Lgh 585 Y g Al ca ) ABga (ha dlma (e (i Al i g sl Jadidi g
Gl Cra LAY (aSat Led of Aan ) Ay il g 4 plal) i g pll 5 Apildad) il g ) £ ganma (e
Lgilds recognition  proteins LA 458 agaas Leadli g adhesion  proteins pasd) Wy
RS 3 gl any S8 Lgaladind Way) 49 receptor proteins WAN £ sha lo bt Lgaladial
.electron transfer proteins < 28 Jall dlis g transport proteins sl sLial

Integral or transmembrane proteins sbéall (3_tall) 4xinl) clisigll B

b (A il 985 Laay o 30k bl (B L sl dal (55 g LRI (545 i g al) 038 iy 3o
lisig ally . 7000 (A8 35 dpesd Apildal) i g ) (e £ il 138 (S g AR Jasaal) L LA Jibud)
ol g8 an) Ll 3dhay (g 901 e LAY B pOres oo s (S LgsT Lguadl (a Banatia Cilla g § julal)
B dila LR e AL LgdSay ¥ (A1) o) gl £ 50 s oA 9 S5 WA (e aly (Al g channels
) dny Laa A Ja0a N A e o 3 g gal) codlifiucal) Lgdaliod Al o JLEY) o paly 2 685 LaS
LA Jala ) el LAY odgd Adalald) ciliy ) Jsaal Aala Y

e 0 A ie W) 8 )as A0 40 usy membrane  carbohydrates 4slisll < o s Sl aa
Adaiaall b ol Alatiall JSul) il o e glan ) (aay A de e ol 8 praal Judla 3 ) g
Akl el e g &0 o glycoproteins 4 S cilis gy 45 e da LA peripheral proteins
22 ¥y glycolipids A Sl saall a5 e dpa Al panll dda 85 8 wdall paadl il jal
Foa 0l e 30 Jaal mhad) e 4laall & a5 <))

L)) o8l 5aS Jani glycolipids L S ¢ 53 Sl o il (e 48 e (3hlia 8 Ling a5

(e oS 2o 2a g eldall Leie iy Al diaall Gy el Cuils I 5 receptors <Ll binding sites
A 8 daliaa (il g a 685 g g gl il el (e ddlida o) 63l

26



sl aBlS a0,/ A Uyl L) 2 ple acidl 8 pal) o glall Ly il ulS Zoology Jlgad ale

s ) pLEAN e JAi bl
oSS Gaob oo SR lghe Luldad) Galsall s AV dgally slall Wbl g sy @ob Bx dla
¢4 endocytosis ¢ s JA) ey g AN JAN ) 3 gall JLA) Ah oy 9B g dilial) By sal)
VAT paus LAY z A N sl 1A 48 AL sl .phagocytosis (Aexddl) s slad) algaly) Aitial
LOAN g GubiSidly Adaal) aslls Sy il 518y cld a8l B LS exocytosis ¢ stadl
A8 Al LAY g Aaladl) 5aall dsalaYy)

el S8l g simple diffusion Jasall LGN ¢ gldl) sliall ye JAl o AY) i) (e
.active transport Judll Jalll g passive transport

529 3 gall 23gd 15 5 JBY) Jacgll A 158 AW o o) (e ) gadl JRI Aty Jaad) LI A

Sl sLEAl yo JEIE ¢ g Sl MuS gl Al CpansS oYl g slalld oda JiU) dles & dBUa Y AL Y
b Ada dof gz A A s 5 ol 13 Lddhy I A 7 A G S Cua Jasad) JLESY) A (e
M 5SS AN Jaagll ) 1138 5 JEY Jaa gl e ) gl S U Jladl) JAI B el granua aadl g JAAY
Aol Aiaad) Aoy L ) Llads zUsy biological pump 4 slssl ciliiias a5 4al
S (e ABlally Lihdad &y transports <Ol el il sLdall 3 puad) clidig ) (e de gana (e
By agmipall agalisdl dliae 40l e o A8Y) (g ATP 48l cilaa g Laalal)

sl gl Ca g s

) 38 asdiend (facilitated diffusion Jgmal) LGN cams L 4o 5il aal aal) (plad) J2) L
o g pLdall B plal)l lisig ) (e de gana A (e s 18N pLERN A Lgatd o3 jon channels 4 s
"5SS Ao gl (e (ol Jasead) JLEEY) MR (e L e clig) dald g ) gal) g ey gramd il gddl)
RGN 08 yeaall LI Saan Lag AdAd) 38 cpe A8l gy ZUiad Y 8 lld g 1) 58 5 JBY) Jac gl )
G Y Gliga g (e el el gl LENET ) Lgatd (DA (e il gl 03¢y aSatll Sy Ad) Japeal)
ML A gSanall cf gl A g iy Sl A gSaall cuf gl A Jia il 3 03ga aSaill cilal) Bae A g
o LaS) gl da gSaall cul gill) A g (AAI I B gl Ol g il CBliua B L)
(O A A dabaad) LBIA) A LaS) ¢ gudally da gSanal) i i) Al g (dabizanl) g dsuanl) LAY
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Cytoplasm (a3 (s -

1A Jlaci alaeay AV 58 a6 a 320 sl (b ¢ 408l Jaly )5 e 48 5al 4 g o Liadl S 1))
QJLA.I.".”j.M”. ‘m?.ku 4&5....;4"”34_\};1"”' ‘b‘y‘jg}u\cw\ij‘uﬁ.f \wm‘dﬁu\ﬁj‘
rste adb sl (s sing s AdA (ol 8 Guilaty W 4l LS Adbiaal) Caild o) <l DAY 8 4aS

Living components dad) < sall Y f

b Lo Al sl 408 6 L Lo g5 alias Ciluaall o3 cilS () 5 iluian) (e Ao sane (g Al (S 5
al gl all sl sl il Leg Calias o8 Liay) 5 4l 200

Mitochondria LS sitall g i jaiial -1
Ly ALl gy (il o 30 gllnd) il ( (oa B g (B 9 "l a5 508 Ciliae A
(¢ 8150 Aol LA 8 Ll 8l o) Aaall DAY Jdsasa e a5 self-replicating organelles
B9 AR mlad) dabins e 3l 58S ol 53 A Al JATs s la elie Loy Bagage
LAY & g Gl A8 o a8 8 5,580 aal g g . Lgw Auald cila gou g 19 A g Bala o (g gl
Aganl) g Al anl)

AUl Jalsy A0 Saaly o 585 A cellular power plant 4o stad) 48Ul ddasa & Ly i o gislal)
S Al agh g ) (B A GAal) ABUAY (3 gy L pad oS gl o o AdlAAl) Lgdills 5y aLAL da M)
Adenosinge i gial) il gh (AN oy yiad 5 3> (2 A A AgilanS A8 ) 598 i)
oA Al gy (A AS Al Aibiast) ABUl) S5 A gy 4SSay £ 5 3 138 9 Triphosphate (ATP)
A gy a gl AN Ailial) CBle W) 8 AS idial) cliy Jad) O Al AN Basand) oy g
(6.5 LS ¢ B pal) il Y1 (30 o) gy T i (05 ¢ 5 g1 ) (e A hnna Ly 0058 slall g
citric acid b il (aala s 00 JAA e ATP 48Uall Glas g L5 dlee 355 DNA p2ala A
s metabolic pathway =¥ bl g 13Y) ¢ 52l a5 krebs cycle o S 552 i cycle
o CnnsS SV 3 g 0 52 g S5 gl gl Ly a8 5 Sl Ay amall iy Sl g s Lgd o
AU atie oLl 5 (50 S0 Sl
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AV el FL Gl e anl Gad ¢ Gl
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Table 5.2 Eukaryotic Cell Structures and Their Functions
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Structure Description Function
Cell wall " Outer layer of cellulose or chitin; or absent Protection; support
\wq
Cytoskeleton } Network of protein filaments Structural support; cell movement
Flagella (cilia) Cellular extensions with 9 + 2 arrangement Motility or moving fluids over surfaces

Plasma membrane
Endoplasmic
reticulum (ER)

Nucleus

Golgi apparatus

Lysosomes

Microbodies

Mitochondria

Chloroplasts
Chromosomes

Nucleolus

Ribosomes

.

of pairs of microtubules

k- Lipid bilayer with embedded proteins

Network of internal membranes

Structure (usually spherical) that contains
chromosomes and is surrounded by
double membrane

Stacks of flattened vesicles

Vesicles derived from Golgi apparatus that
contain hydrolytic digestive enzymes
Vesicles that are formed from incorporation
of lipids and proteins and that contain
oxidative and other enzymes

Bacteria-like elements with double membrane

Bacteria-like elements with membranes
containing chlorophyll, a photosynthetic
pigment

Long threads of DNA that form a complex
with protein

Site of genes for rRNA synthesis

Small, complex assemblies of protein and
RNA, often bound to endoplasmic reticulum

Regulates what passes into and out of cell; cell-
to-cell recognition

Forms compartments and vesicles; participates in
protein and lipid synthesis

Control center of cell; directs protein synthesis
and cell reproduction

Packages proteins for export from cell; forms
secretory vesicles

Digest worn-out organelles and cell debris; play
role in cell death

Isolate particular chemical activities from rest of
cell

“Power plants” of the cell; sites of oxidative
metabolism

Sites of photosynthesis

Contain hereditary information

Assembles ribosomes

Sites of protein synthesis

ght © The Hill Comg . Inc. required

Table 5.3 A Comparison of Prokaryotic, A

>

for
and Plant Cells

or display.

- &

Animal
EXTERION STRUCTURYS
Cell wall Present (protein-polysaccharide)  Absent Present {eellulose)
Cell membrune Present Present Present

Flagella/cilin May be present (single strand) May be present Absent except in sperin of i few species
INTERIOR STRUCTURES

ER Absent Usually present Usually present

Ribosomes Present Present Present

Microtubules Absent Present Present

Centrioles Absent Presemt Absent

Gaolgs apparatus Absent Present Present

Nucleus Absent Present Present

Mitochondria Absent Present Present

Chloroplasts Absent Absent Present

Chromasomes A single circle of DNA Multiple; DNA-protein complex  Multiple; DNA-protein complex
Lysosomes Absent Usually present Present

Vicuoles Absent Absent or small Usually o large single vacuole
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. Quercus alba L. ¢ Canis familiaris L. ¢« Escherichia coli :alsll aul e abid
o Slall ALY La gl ieatl) Jaalesl) Jlia
Eukarya s <bids : Domain 4sleall (348 (1

Animalia Ol alle : Kingdom — 4sleal) (2
Arthropoda JaJ¥ 4leia  : Phylum dald) (3

Insecta <iudall:  Class aiall (4
Diptera 4aia¥) 44l :  Order a5
Culicidae : Family dLilad) (6
Anophius : Genus osdall (7

pharoensis :  Species g5l (8
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Lasd TR o s adlly ¢ qus Al g Jsdd) gﬁ dglinall dal) cliilkl) e ds gana oA 154 -
Y 5z ) A plaied duad 33 gl g ¢ gy

Al g Jual (B & LG g gl g Uayl 5 ASY) £193Y1 (e Ao gaa ga 1indl.

Wi AN 318 e de gana (e 09STg sLal) Ciadaal 8 daddiiceal) L) Baagll £ ogill liay
oudi Lgd 2l ) £ gl 2180 0l 9. Lgks Laud 450 ) 1) Balal) Sy sy o jidia Juaal (e paniig A 5 4y 8
a9l £ oil) a1 O (a1 5 quad (el Ul g @ gl S e ALY Led g Adull gl g A A1) Gaaibuadl

A okl Gl (B (A sl quS Al (BB S Ay 4gli

An animal is known by two . .
names.. Binomial Nomenclature
* Canis lupus is the scientific * Bi means two
name for a gray wolf. « Nomen means name
* Canis is the genus name * A binomial nomenclature is a
* Jupus is the species name classification system using
- This system uses a binomial two names fo identify an
nomenclature organism
Species... Genus...
A species consists of animals * A genus consists of a group
that can mate and produce of closely related species
fertile offspring « Other animals in the Canis
Only grey wolves are known group include dogs and
as /upus. coyotes
The species name is always * The genus name is always
lowercase Capitalized
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b el Sl | lalis elliay ¥ G (i1 ) Jie 1 asymmetrical animals JBUs Ao <l gaa (|
EOWENEE v

Ol ) U gual) vl Sy Cua (Ll Jaaid ) Jis ; radial symmetry (sl U (@
LOdiinia i glA e e Cluad il gaad) o2 e

Omsbutia Cpteal ) o)) gl aandi Sy S (L selall )Jie : bilateral symmetry it JBUL (7
4 gla e OB (e Caad il gaall s ey, il gad) s e aal s 538 je ) sae JDA (1
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No symmetry Radial symmetry Bilateral symmetry
(e.q. Porifera) (e.q. Cnidaria) (e.q. Arthropod)

e S - AL e RS UL - o s B

Symmetry JRAULI 69 <o

3.,);5\ Sl Huﬁ
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' s> Domains s Super kingdom 41Slee (558 &0 ) dall ol ans

. Archaea (lial) ; dslaal) 548 -1

. Monera <ibilad ; dstaall 348 -2

(o dllas ol ai illy Eukarya 85 A8da ; ASlaal) (348 -3
. Protista  cibauthll

CFungi  «bukdl o

.Plantae <l .z

. Animalia <) gall 3

Kingdom Animaliads g:ad) 4slaall

N et A, W1 5 S0 e Al il pladl damd sl of Apaall aliaal) als
_’-)-;‘\_‘rl &')3'\3’\_3‘;&35\ 2ie ddcliae Bl &l e dasll 330y S ‘& O pila (I 5)
& (Botkin & Keller, 2000) S s 0 g0 e JS Gl 1281 LaS WLl 8 43, jedl e

s Awaddl dgadl SIS cSlas G lasdy (A0l ale) legilaS

Kingdom Monera ()_sse) Sladal) dSlas -)
£ el (100) 98 Leab gt V) dae L35 3l el jumadll Calladall y Uy 50 Jadi
Kingdom protista (Uewds ) Slalaiy) dsles 2
Ao gl £10W) i3 Sl pdadll g ALIAT Saia g Auadl DS p s dall Jads
R all (60) 'euds
£oi il (100 ) 52 Lgad £) 6V dae Gl ladl) ASlas -3
g5 il (270 ) e JiS) Lgd s Kingdom  plantae 45La) Aslaa) -4

T Jadl g

£l (24) L an s bl -a
sl (12) e 2o g cSled ) b
g 55l (55) lead 2 ga g S
g o all (65) led 22 my .5aa) ol ARMAY o) g3 UGS g
&3 (170) Lesb 2 55 LSRN o gl clils e

£ Ossla G IS b g Kingdom Animalia 4 siad) Aslaal) s
» Ll gal) ASlaal) Cviail ja gz pdi i Laid g

Classification of Kingdom Animalia 4ol gaf 4teal/ cdiiar
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-1 oA Al e gana EDE ) 43 gaad) ASlaal) Ciiual

Subkingdom : Protozoa <tdg¥)dslescad -1
L geall cailda ) JS ool e 3508 5aa) 5 408 (e Lpansan S5 ) GIS) e gane Jaddii 2
RS ol S L s )

Subkingdom : Parazoa bl jildkidstes i 22
R LS (sama iy oy Gl (ifda (8 LA ki LA Sayae S (e Ao gana Jadiig
3 aie b gl sl a5a 4l

Subkingdom : Metazoa sl dstas cai -3
5oea) 405 LAY mae aeal) b Saaiiy (g shail) adll an 45 0 ol (e S Ao sane Jaiig
3 gl il 1) AES 555 5 Scia

[ Subkingdom: Protozoa < g¥) AStes ciad Y }

SIS sk da g Ll clind) g )l Cilide 8 et e 53 50000 e 2y L Al o34 pus
sdalad) Gliall

AR Bam g Lganany Bayaall ualls 4y Sa Lot ullg dpene Aunill oda Clilgua e L]
esinne B o Julilly ot s el e SIS 2

adlslad) Sadiys Gilss e ssting Tan Lgie Qs Olsandl 8 5aals 8l CV ) aline L aagi 3
elie ) e ) Ciligg a3 gl cand dnane Bl (5805 AP cand A8 Lppla Al )
L0 Ll

ASys plimef Al il (andly ¢ 1Y) Jalou1 5 A0 A1V Aglpal) Gl V) S 4
dady gyal @lul LLgill) holozoic nutrition Lulss Teliie) dlgall il V) alaee cdasi .S
Lol 3] s3am L) Ganys Adlaiall dysmal) Sloally 5333 ol (Lot calladally LUl
ol A8 lay sday (mnalls JAiske ol elpmd ol e 48lgaY <lly, holophytic nutrition
Llemy mhaul) die 488y Glgad 84 Jaraall Jassgl) e ABLA Slgall (e ilylad e dgatin S

. PINOCYtOSiS «adi il Cayes
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contractile  iiadic cilgad o el oluall 8 (iaad ) Algal) LIV adina g55ai .6
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HLaNG ) binary fission daw) S Uaisy) ddads asexually Luay <) jlss 9
S s zlad (68 Gyl ce sexually Lusa iS5 leany of e . multible fission el
.conjugation ly&yL

gy al) (galal Gaaaty dilead) LY e € 3L 3550 3)rea 3aUa encystment el (10
wlidl e Al

reld ) A il

Hlgeaiing ) ASjall o linel il Tag clnd a)f ) Aihsand) Ol V1 Lands G

AL a)8YL et : Subphylum : Sarcodina cileall) e 1

gl dati ¢ Subphylum : Mastigophora clbged) dged .2

YL ¢ali : Subphylum : Ciliophora clusgd) dwsd .3

Agall plaef gt cuwd : Subphylum : Sporozoa (whusiadl) clésd) iued 4

[ Subkingdom : Parazoa <l Ui dSles cad =Ll }

Phylum : Porifera cl—ualwalf Lad
O G o3l Jamd g a5l Lalas (5585 Al g <l paall 5 288 g8l e e i) aus (5 53
Lgme 230 5 (s 5 o138 Lgma Jand plaill 138 O3 i 3l elall ol s old Gl 5 & jaite ye (o)) sall
5ale (g A S0 Apnibd LI Aol 50 o IS 530 (0 g gibs) pmsn pedy Aual JAY) gl il 5 ,A) e
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Ascon type S sSa) 31hal) -1
Sycon type (A 9Saead) 31kl -2
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12. Underlayer of skin
13. Vacal sac muscle

14. Elbow joint
15. Forearm

PARTS OF THE FROG FROG

Dorsal View

2. Breastbone
3. Collarbone
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6. Upper a
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Toad Tiger Salamander
(Bufo amenicanus) Ny mbystoma fgrinom)
Body length: 8 cm Body length: 12 cm
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