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Fig. 1 Evolutionary timeline. The first bacteria appeared approximately 3.5 billion years

ago. They were the only form of life for half of the earth’s history
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Application of Koch’s postulates
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:dedy (volume 1) Js¥ 53l

112 CHAPTER 4 An Introduction to Cells and Procaryotic Cell Structure and Function

TABLE 4.4
The General Classification Scheme of Bergey’s Manual (2nd Ed.)

Taxonomic Rank

Volume 1. The Archaea and the Deeply Branching Volume 3. The Low G + C Gram-Positive Bacteria
and Phototrophic Bacteria Phylum Firmicutes
1A. Domain Archaea 1B. Domain Bacteria Class L. Clostridia
Phylum Crenarchaeota Phylum Aquificae casl Ioihcie
Phylum Euryarchaeota Phylum Thermotogae Glass L bact
Class I. Methanobacteria Phylum Thermodesulfobacteria Volume 4. The High G + C Gram-Positive Bacteria
Class II. Methanococci Phylum “Deinococcus-Thermus™ Phylum Actinobacteria
Class III. Halobacteria Phylum Chrysiogenetes Class Actinobacteria
Class I'V. Thermoplasmata Phylum Chloroflexi -
Class Vo Thermocsesi Phylum Thermomicrobia Vf)lume 5. The Planct(')m_vcetes. Spu“uchaetes. :
Class VL. Archaeoglobi Phylum Nitrospira g;)brobacleres, Bac‘tenodetes. and Fusobacteria
Class VII. Methanopyri Phylum Deferribacteres Vi Planctom.y i
Phylum Cyanobacteria Phylum Chlamydiae
g ] Phylum Chlorobi Phylum Spirochaetes
Domain Bacteria Phylum Fibrobacteres
Volume 2. The Proteobacteria Phylum Acidobacteria
Phylum Proteobacteria Phylum Bacteroidetes
Class I. Alphaproteobacteria Phylum Fusobacteria
Class II. Betaproteobacteria Phylum Verrucomicrobia
Class ITI. Gammaproteobacteria Phylum Dictyoglomus

Class I'V. Deltaproteobacteria
Class V. Epsilonproteobacteria

B Domin Archece
o i

ALl 5l & yliall il 8 (s A sl 4 O i) das e el L3l LAY waslse a8l asS Archaea -
psychrophilic 325_»ll 4:a4ll s hyperthermophiles 4l 3 ) jall Zaaal) aualaall 5 Glisell daiiall aalaall Jie ¢ Apadlall
ol e 8 LAY s3a el | sulfur reducers déludl 4 3id4ll aalaall 5 extreme halophiles s slall Lsall aalaall
D elae¥ g adll dpmpall 1) 58 (e 6 o iyl Jiali 5 3 jlad) () saadl 5 ldaiadll

s cyanobacteria LS silbdl Jadily  phototropic 4 sall b Sl s branching e siall L 5S4l Joi3 Bacteria -
Al slaall il jumy g g Aty S () aal) e Adlidall il 8 (fais, green sulfur bacteria
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. Rickettsias ) Jis ¢ 4 bal 45518 Jals aledaia dpdal) Aalill (e daga Lpadana ol S al AL G 500 -1
. Escherichia coli, Salmonella Jis ¢ o) S Zapal L) Slaaall -2
. Helicobacter , Campylobacter Jis sz 3l spiral <l dall -3
. gliding 4ala 34l L 3l Jie Photosynthetic bacteria -4
:Jedy (volume3 ) llil) ¢ 3al)

Leio s el Aalill (g0 dage 5 (%50 o JBl) G+C A 5l Bac 8l ALlic o S daal 4 sall L 5SA) Firmicutes dlile

. Clostridium, Bacillus Jie &) ) suall 3 Kall 45 simnll Ly iS00 -1
. Staphylococcus, Streptococcus Jia &l sSall -2
(ol Hlaall Wiladsy 50aT Mycoplasma -3

:Jeds (volumed ) & A &3l

Lo padlaa Bae a5 (%50 (o SSI) GHC A 5 iUl ae ) gall 5 S ¢ o) S dapal daa gall L S Actinobacteria 4lile

Actinomycetes Jie dc jiiall Lol -1
(Al Clabiaall Aaiiall aslaall (10) Streptomycetes <l sl daiidl -2
. Micrococcus <Mycobacterium « Corynebacterium sl -3

:dads (volume5 ) cwaldd) ¢ 5al)

Ak @bl Chlamydia :Jie dpdall Aalill (e dege L3S auai g ol S Aapal Al Lensen et Lo Al Jil5e 9
ol sl Treponema <l 3al)
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Coccus sphere Bacillus (rod) Spirochete

‘y

Pairs and singles Pairs and singles Borrelia

- P A

e

Chains Chains Treponema

b"" = S §f

Clusters Flagellated bacilli Spirilla

10l s s Aageal) dy I palanal

Gram-Positive Bacteria (Firmicutes) al_S daal da gl L S -]
Alile Jie 4 )lis) 40) Y 940l g8 cbml;n}\ 28lic d&i&s@;ﬁ&\_)}& (\

Family Micrococcaceae: Staphylococcus (members cause boil, skin infection)

Aall bl ¢ Aalall Jaleall s

(Al Jie 2 L3040 58 Y 5 s 5) 1531 IS e ) 580 (0

Family Streptococcaceae: Streptococcus (species cause strep throat, dental caries).
psrdll Gl ¢ AuY) (s pas g
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Family Peptococcaceae: Peptococcus, Peptopstreptococcus (involved in wound infection).

ool e s

Alile Je il pandl 4 5 Clliae (&
Family Bacillaceae: Bacillus (anthrax) il s jeall o
Clostridium (tetanus, gas gangrene, botulism) Luiall ¢ 31381 ¢ A1) aeud Capd
Ddedis Ol saall 45 Sa e Cluae (7

Family Lactobacillaceae: Lactobacillus, Listeria (milk-borne disease), culalls 4l séiall ) oY)

Erysipelothrix (erysipeloid) )Y,

Family Propionibacteriaceae: Propionibacterium (involved in acne) «Lill s

Family Corynebacteriaceae: Corynebacterium (diphtheria) bl

Family Mycobacteriaceae: Mycobacterium (tuberculosis, leprosy). alaall 5 Judl

Family Nocardiaceae: Nocardia (lung abscesses). 4l &l A

Family Actinomycetaceae: Actinomyces (lumpy jaw) , Bifidobacterium

Family Streptomycetaceae: Streptomyces (important source of antibiotics).

Gram- Negative Bacteria (Gracilicutes) o) S dval Llld) G -2
rosis Jledgl g <l e (1
Neisseria (gonorrhea, meningitis) ¢Skwd) (e LWall Clgdll | Branhamella
:oinll Jie 40 s Coccobacilli 558 Sluac (@
Moraxella, Acinetobacter
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i)Y o e (@
Family Veillonellaceae: Veillonella (dental disease). (lwY!) al !
miscellaneous 4e s Glpac (&

Brucella (undulant fever) 4a s«iall wall Walls s, Bordetella (whooping cough) Sl Jd) | Francisella

(tularemia)
40l 8 Cluae (7
Family Pseudomonadaceae: Pseudomonas (pneumonia, burn infection) s~ <Ll
Miscellaneous: Legionella (legionnaire's disease)
LR A5 @Sl 4 sl Cilanll 5 ilaall (7

Family Enterobacteriaceae: Escherichia, Edwardsiella, Citrobacter, Salmonella (typhoid fever) !

25,4l Shigella (dysentery) ¢ !, Klebsiella, Enterobacter, Serratia, Protus, Yersinia (one species

causes plague) oselhall

Family Vibronaceae: Vibrio (cholera, food infection) ¢« 1,3 s8Il (= , Campylobacter, Aeromonas.

Miscellaneous genera: Chromobacterium, Flavobacterium, Haemophilus (meningitis) Liswll Gl |

Pasteurella, Cardiobacterium, Streptobacillus.

40 Y Glpae (F

Family Bacteroidaceae: Bacteroides, Fusobacterium (anaerobic wound and dental infections) <l

400 a3l 7 5 pall il s Gy,

Aadall b Sl 5 b g 3ladl (o

Family Spirochaetaceae: Treponema (syphilis)u«isdl | Borrelia (Lyme disease) 4,1l ©llgdll | Leptospira
(kidney infection) 4dsll ULl |

obligate intracellular bacteria Aoba) Asla Jaly Alakata Ly S (2
Family Rickettsiaceae: Rickettsia (Rocky Mountain spotted fever), Coxiella (Q fever).
Family Bartonellaceae: Bartonella (trench fever, cat scratch disease) 3uall
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Family Chlamydiaceae: Chlamydia (sexually transmitted infection).

(Tenericutes) s stad) jlaall 581 L S, (3

Family Mycoplasmataceae: Mycoplasma (pneumonia), Ureaplasma (urinary infection).

sl b Admall 5 a by A pralaa

photosynthetic bacteria (gl S Al L i< -1
Sl L K L) A s (e 4l o) sall e Jeasii Ll Jiras heterotrophic duliie Wi L yiSll dnlle
A sanall Jadiy Aapedl 4y guine I LS jall 38 jliiay 5 A8 Y i) 5 g Jaiasi Tuali cilgpn e (o sinih 3 guall

WOty O
b 5wl ol e oLl CppmnsS S il L €01 (

.sulfur granules (s sia3 5l cy Sl L Sl (

Cynobacteria: blue- green bacteria 5 saiall ¢ 30 L 5 -2

Thylakoid
membranes

Electron micrograph of a cyanobacterial cell (80000x)
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i) AU b Hall ST 30 al) s Cpaa Calial g 3aad 5 48 ) Gl o) jadll Qlladally (o g cilS el
(= . prokaryotic <iladl 4lie Gl @lliad g ol S dapal L) Aapall fdaiaiy g5l laa ) LS
RERERY

10um I 1pm o leass ol (

Ak alae 5l Gl jexiise sl(Ezalal) 33 ke LOA S ) 58 (@

LA i)l Gl e (s singy s thylakoid e siee (oo 30 sl olie @lliai (&

Alal) i) 8 galally LA e (gas inclusion) 4ke oels) e (s giat (&

3l ¢ sl s Aallally ddal) cilind) b sal 55 (2

ol gl JAS i 13g] 5 A3 plall i) 8 iad (2

Green and Purple Sulfur Bacteria Asawdisl g ¢ paddl cu <) U i< -3
A0l A g WG ([
e Aling g1 53l e L sinly 48 ) 3l o) jumdl) L KU e Calias (o
el 25 Y 5 bacteriochorophyll e Jsé s ) 51U
el olpall Sl pana g 4 Sl (G saal) B GRS (O
a5 B,V ¢ il ¢ (g2 ) 1) ¢l Ll Sl - ) 5T (&
A Leldlad oW (HS, S) < pSll s e lgind (2

Gliding , Fruiting Bacteria 4 il g 4dla jial) b A -4
Al ol g (e ) oS Rl AL ) S Al i L0 (1
Asbll 7 shadl e LAY (e 230 Bla 35 (e dpanill Gl (2
iyl gl ¢S e € ) 2151 i & 5 pla) S5 (5
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Two species of Oscillatoria, a gliding, filamentous form(100x)

Ay oWl g o380 L Lelal g alaa¥l 7 sl o orasks JSC5 a8 LY a5 IS 4 -zBacteria L)
Uil g yLaty 5 adly B o) pall el ai SIS 5 gl B ol o) A 33U 55 5l 3 sal) llias AN Fslal ()5S 5 ) sell g
A Akl sl U gaall (g A GlawiD (al yal s L) (e anid Gl 5 Diffusion JLEEYL 4ay¥) Slleall e AUl
ity GV a3 el B 9 Commensally Axdilad 3 gaay (lamy (815 dadl QLKH (e (5) cuay Y Lgiary g ikl
4l Gl yan sl 38 (K15 non-pathogenic — ol yadM Al L i1 e 3Ly s Normal flora e o sl

anall el jleadl g deliall (mliasl sie Opportunistic pathogens

O laal g Te da Jalay (21 e s Silall (o8 Ay 55l Sl (el s0a 5 o) -1 _Size and Morphology (2 ) JSdll s aaal)
LSl g i) pany (A Jai 85 L je 2 — 1.5 (a5 Ysha (55080 61 (e LSl sl 2 51 5 (e 6710) el (e ) )
Alall 8 A Sl Dl s sal) O G Bl il Aiia LOIA e el 68 138 o ¢ Wk e jSile de (I Ay slall 5 Akl
2 LS il gl Al S s ge e 038 ol G B oy g Lelllad Jass o35 ¢ LS o34 ana 2383 ) A
COlelall Aoy Janas Lo gae 23a sadll Jane O Lags A J313 503 ) dpcall) le i) Jane Ll ) IS aaa
il Cagylall caad sasl g delus (e J8 L\Eﬁlﬁ)ﬁ,\.\\h’)&t\}i\ &\mbﬁ@;@ﬂluﬂgﬁlﬁ\ﬂ@w
Rod Shaped- Bacillus s s==!l J<3ll 5 Spherical — Coccus 55 S K& oo 5 4 Sl Adall JIs) 45006 cllia dauliall

Spirillum Gl JSa)

Sosrall e puld aal ) JKEN e GBS a5 coccus W2 ke s cocci geall a5 -; Spherical bacteria < sSall

Flattened on (rea sVl (e 4k 5l Elongated 4lsUaie ) Ellipsoidal 4s—an 0585 oSy Sl AldS 4y S 585 ¢

.one side
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OS5 el ghal 8 4y g caall L iUl s bacillus 2_4al 5 bacilli gesll iy -: Rod Shaped bacteria ¢ sl JSA&d)
A e g) 3 yaia 5 Alansia 5l 3 il (5585 88 LS Ll ) sSall e W e Lgae iy (s Ul (leliiie La yla 5 Ll ha

ISy Claanl) (any el Spirilla gealls 2 iall Spirillum s« s =:_Spiral shaped bacteria JS=&l) 4359 3la b i)
S e osila J88 e gl @l sl i s JSE o Bl 0 5S5 38 g il e Talaie) & je 5l dalia ()65 S i 5la
.Comma! Vibrio ezl L ySu g 5ill 138 eny

Ofibaadio il (S8 pinary fission  (dawll JUaii¥l) A jUa SY0 L S alies audB -1 Arrangment Slaaxil)
G e o aaing e a5 ) LDAN Glaaill o el Lemcany e LOIAN 038 Jaiii Y 38 45) ae Liida g (4 jaaia
e by i & ol Al L3 a8 JouBls JS Glaasd ()5S0 aal g (5 s (8 el 1 LAIE L i) (g d oniss
00 g panll Ly o 4 sae il sy aly aludi) asg Leie 5 adlic JS5 e Gleaad (585 400 -de 45 jhay
sSs A Jaad Staphylococcus b5 cps (A AL gl Judla 00588 ) daad (Streptococcus) biSd  JSE) 2aSa 3 paa

(1 J83) adle

o’ :m:’ ’ “a%‘p Q Spe"m,s\sj «
9 @ f\a - £
222 OV . | 19

"%
Diplococci (coffee-bean .
(cocci in pairs) | shape in pairs) Coccobacilli Vibrios (curved rods)

s AR
@‘2 £ (\)>/ (RN

. | Sarcinae (cocci Corynebacteria R
Tetrads (cocci | in packets of (palisades
in packets of 4) | 816,32 cells) Mycobacteria arrangement) Spirilla
e d J SH
) 2
9 f J <‘ l‘
% Micrococci and % | Streptomycetes < (’ )
_ |staphylococci " (moldlike, % 2 ;
Streptococci |(large cocci in Spore-forming filamentous ¢
(cocci in chains)firregular clusters rods bacteria) Spirochetes

LS Slaaad g JS4 uda gy (1) By 0 JSA
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-: Structure of bacterial cell L xS A s 5

Sl llia 5 Al bl Ualae Y1 il 5 081 L8 s Lgia i Clmall g I (e 200 e g 5S40 LAY (5 g
cytoplasm  nucleoid (DNA) AT 052 LR e gl (a5 s A
Liiaaiddia ity Gl 138 3gagade g3 a g
L‘S‘\-‘_).-.‘SS-‘“:\:\M:‘;U;!S_)J\ ;\)';Y\a_m;&ﬁj

(2.6, d88) i

inclusion

capsule
cell

wall
cell {(cytoplasmic, plasma)
membrane
LAY s 5 gl g (2) pd) JSd

Hook -:Flagella k) guY!

(universal joint) == , »
Bilter ™ - - , dauly OSis siegl 30-12 kil (S Gald a0

hb e ST Ul Ledsh () 5S5 Lale dyglall Ll 6 A< al)
e ()b Juexinly V) Spall jeaadl ey ) (e ¥ A3lal)
Jslae a5 DU &ide soley 238 LAY Jelat Cumdals

Sring\,_ ol A8 8ale (e Apan A8l IS5 e iy e e (558
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el Cun gl el A jid) bl o2 saalie apkivi disall

g 8 Caniatl) (8 Jeatod g Ly 8 400 4 5 dba LA e bl sul¥) aygis 20 amfan by il K5 e Laad) jelay
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Qi il ey AN ol e JS (8 Lalsu) e daja o) lagw a5l ewns Lophotrichous  Adall ok asl
s Filament 2l (e Jasudl 585 Peritrichous «aisill (e s L)) ana IS Ll su¥) Jand 8 51 Amphitrichous
Hook el (camsy <l Hhad 53 Leia el 58 (AU 6 ja Jeall Lpiany e ddike b ol 2300 afign 8 055 sallall ¢ jal)
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B .§£
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--_‘ m
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v

D- Peritrichous

-: Pili and Fimbriae <Yl & pmid)

(e Ysh pualls ad )l Ll V) Dl gudl 4l glad algl (a s
Lpal Loludl L S La pead LA mhas e % Jal g
W Gl el 10-5 Wokis e Sl 3--.63 Ledsh bl S
Gl IV gl Sl e e s GllindS ally 1dle
leariiid 5 @il U bose a1 Fimbriae dae sed
Jie Aldall # shaudl 5 dnlall 5 4 paldl LML BlatlDl L 5l
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Jusilly 5 oy 30 Ll 3) (S LS sl age 2 a5 € g5V n
L) g plaly Tylae Ual )l Ly o83 Jai o5 ¢« i) g (B D i o 050
S ) S e ssta Akinal 5 el a1 (S Lotie 13 Aabial
DS e dad g pSd) e g gl Jaw s L S0 dpali die ) Adadaall a8

Al

O S g a8 2885 Cpall 13gd 481 55 5 sk J semn 2ind (xe G Lo Sl 31 )5 Alee Aladadll Galay 4y i Al WL ey
<l akall s 4 (S-Colonies) delal dee i &l jarioia aad lall o)l o gl e 2dadaall 25 Kall 2ulAl) dats die Adaéaal)
Streptococcus 4 ya LS & &l jehll 38 &igas @ A (R- Colonies) WA G jeriia et ddadaall a8l
QS e Talaie ] Lelie Lacass dliadl oy gall b €31 ellig Gl dileal Jle Ll Wi Lis ppeumoniae

Agliiall ¢ 5V G Llaas Gal) e 1aa acluy 5 Alaiaall (5 sbasl)

=:Cell Well s siad1 jlaad)

e Al LAY alame o) jos (g ginte (g gAY plaad) Aladaall g e 5B eLlall () paanall (g Al Cadlal) lida e
JSall g ) salall 028 53 sPeptidoglycan GSOIS sl e XiOrganic Polymer s3aaie 4y gac 83la (e 28 & 5
A0 ) gall S Aaih gx 20-5 O el e 05 M RN (5550 3Y) aral) il (e AN plaall any gl dall
O OS] e laall i 585 LS Aall Ul dlee b pga 50 (sslal) laallseJladll JE lac Al gy A1 gl

A gl laliad) (e ad Jae gge 43 I ALYl cilaaaal

22



2024-2023 sball asle syl 1) Al ) 43 sene slial &l yualas

3.4 p=lea¥) s Amino sugars Al Gl Sl laa (s 5 0 Murein ) Peptidoglycan QSIS sadiall sala ) K5
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Microscopic Appearance of Cell Chemical Reaction in Cell Wall
(very magnified view)
Gram (+) Gram (-) Gram (-)
Step
1. Crystal A
violet
Both cell walls affix the dye
2. Gram's R
iodine
Dye crystals No effect
trapped in wall of iodine
3. Alcohol = S [
Crystals remain  Cell wall partially
in cell wall dissolved, loses
dye
4. Safranin R
(red dye)
Red dye has  Red dye stains
no effect the colorless cell
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il g _lil) Ciylal g Asacd
s Aadaiy) sda (e amy 3 A el g il Baadaall Capiianl) dadail i
8 ) se e b Jie dpnm jall (al pe VI Gl e dpanl) Y
.(Tobacco Virus 1) 1 &l (el Jie call) elly & Gl GLES) Julod e Jay o8 ) aa g3 cal il 44 jla Ll
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(araall) Ay 5 A1 5 Clbaay o 515 Gl g 8 de gane Aoy ill g il -3
£l ol s LAl Y 4

celly e JUs 5 a8 Y1 slaie s ZiSubspecies g sl cas -5

Ex.1 Family: Herpesviridae

- Genus: Herpesvirus
- Species: Human herpes virus 1, HHV 2, HHV 3

Ex. 2 Family: Retroviridae ! ‘fff;"\..‘.u,n,.;:} \'

-

- Genus: Lentivirus
- Species: Human Immunodeficiency Virus 1, HIV 2 Herpes

Virus
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A bacteriophage one- step growth curve. No new infective phage particles are found in a culture until after biosynthesis and
maturation have taken place.
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Copyright © The McGeaw-Hill Companies, Inc. Permission required for reproduction or display.
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uncoating of DNA
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01 nost ce
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becomes part of host cell DNA proteins
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Host cell multiplies— {/\\_%) {ﬁ {/m
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Modes of infection and replication of animal viruses
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Canasall 1Ot ViruS 4 sxall il s i)l Jie <Faecal-oral transmission ) sl <l slall e adl) I Jusy) -2
Julay aie Jlewdd

sl Sl e Gl g 8l Jis Blood-borne transmissionsal 3aob (e addiiall il gl 3
.Hepatitis B virus

acquired immunodeficiency ¥ (a5 8 Jie Sexual Transmission Lewis dlsiiadl <l yldll -4
.human immunodeficiency virus (HIV)awiSall delidl (i ya o W slsyndrome(AIDS)

.Rabies virus Sl g 1al Crusall (g g pall Jia <ol pdall g i) gaad) ddass) g0 JaBy) -5
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gé LS ddlal) 3529 a2e 9) envelope B Ao Ll gial g g 9 5il) paalal) £ o AN falile) awdl -; A g padl) tsalaal)
I AR PREN

TABLE 29-1 Families of Animal Viruses that Contain Members Able to Infect Humans

7 Size of
Virion: Nucleic Acid
Nucleic Capsid Enveloped or Ether Number of Virus Particle in Virion Physical Type
Acid Core Symmetry Naked Sensitivity Capsomeres Size (nm)* (kb/kbp) __ of Nucleic Acid® Virus Family
DNA Icosahedral Naked Resistant 32 18-26 5.6 ss Parvoviridae
72 45 5 ds circular Polyomaviridae
72 55 8 ds circular Papillomaviridae
252 70-90 26-45 ds Adenoviridae
Enveloped Sensitive 180 40-48 3.2 ds circularc Hepadnaviridae
162 150-200 125-240 ds Herpesviridae
Complex Complex Resistant® 230 x 400 130-375 ds Poxviridae
coats
RNA Icosahedral Naked Resistant 32 28-30 7.2-84 ss Picornaviridae
28-30 6.4-7.4 ss Astroviridae
32 27-40 74-83 ss Caliciviridae
27-34 7.2 $s Hepeviridae
60-80 16-27 ds segmented Reoviridae
Enveloped Sensitive a2 50-70 9.7-11.8 ss Togaviridae
Unknown or Enveloped Sensitive 40-60 9.5-12.5 ss Flaviviridae
complex 50-300 10-14 ss segmented Arenaviridae
120-160 27-32 ss Coronaviridae
80-110 7-11¢ ss diploid Retroviridae
Helical Enveloped Sensitive 80-120 10-13.6 ss segmented Orthomyxoviridae
80-120 11-21 ss segmented Bunyaviridae
80-125 8.5-10.5 33 Bornaviridae
75180 13-16 ss Rhabdoviridae
150-300 16-20 ss Paramyxoviridae
80x 10001 19.1 ss Filoviridae

*Diameter, or diameter x length

*ds, double-stranded; ss, single-stranded

The negative-sense strand has a constant length of 3.2 kb; the other varies in length, leaving a large single-stranded gap.

The genus Orthopoxvirus, which includes the better-studied poxviruses {eg, vaccinia), is ether-resistant; some of the poxviruses belonging to other genera are ether-
= sitive

16998 paalall £ g A aliiad dpedy (e gana aual Lk dageall Cilaa g aldll
SWhY) Sl (s e Gl Gl pa¥) Agpcall g RNA (555380 (aalad) <l cila g plddl -1
Ja¥ s influenza 1 3 14 ¢ rabiesedsl) #1a cmeasles 4xaal) cpoliomyelitis
el gl cwarts J sl die (it (al ja¥) dall g DNA (5553 paalall el il g gl 2
.hepatitis type B 1! cilgill <Herpes simplex adll 4a & «chickenpox
: A Jsandl LS Al 4la)) 5 Capcadll & 5 A s plall AaY) saad 1 AaY) paadd g) dua gad

Cell surface receptor:
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Virus receptor cell type

HtV CcD% Thcells

EBV CR2 B cells
Influenza sialic acid many cell types
Rhinovirus | ICAM-1 many c¢ell types
Poliovirus | poliovirus receptor neurorjs
Measles CD46 many c¢ell types
HHV6 CD46 many cell types

:Jis envelope A A e dliai Y g« RNA 598l paalal) cild cilug i) -1

Poliovirus JukY) Ll cuumal) (u pldl) =
4l Ol & gl 3y yha e JEiy -
Gy Lae guandl AoV ) o) Aol gy Jiy elaa) Ailday 48) 358 aey ) JLAN 5 L) gl oy -
(L

(Gut —Viraemia- Neuronal Tissues- Paralysis)

e 5 () iy o Dalal) aladinly Q53 jlaad) -
Salk e Jsia s
kY AL (e dba¥) s uasill a3 aadiuad) ~ 6l g8 3 Sabin e u carcan A ld
:Jia envelope A\ DS dAliai g RNA 5553 paalal) @il cilug plill -2
Influenza virus gu @ 1 3sld) =
A,B,C@j\}jﬁ?\w}bw&\y\ﬂma;)ﬂ -
(7 segments) RNA a8 (10 222 5 < envelope <lbii -
NS PRGRLPYEN Y S PRPRPRUETIO- g
antigenic variation 3_sS 431 ) g Ol jaad Lgd Sy -
Al <l 3 Y15 A3 Gyl e JaiE ol leal) (ol el cuad -
Secondary LSl & il Aad dua e Lglaay Laa ¢ usil) Sleal) SUall LA Gl iy canesi -
.bacterial infections
o ay Loy g Al )l & gas Aam A5 g3 ot Hll sl Influenza A -
. (Antigenic shift)
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Influenza Agw il cuS 5 -
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@]
-Receptor binding (sialic acid)

-Neutralizing antibody target g <“———— M, (lon channel)

Neuraminidase (NA) .

-Remove sialic acid residues ) )
M, (Matrix protein)

-Virion release

lon channel (M2) ) Infected cell protein

NS
-H*-dependent uncoating 1

PB1, PB2, PA

[Influenza A only  (Transcriptase complex) NP (Nucleocapsid)

-Influenza A subtypes based on HA (16) and NA (9) ex. HIN1, H3N2.

Retroviruses s/l Gl il

Al el

RNA 55 s allia -

Retroviridae &= -

200 a3V s RNA sl paaladl sy LAl a5l s Ladie: Reverse Transcriptase s ) ellia -
RNA aladiuly sl DNAJ (e A el (1 aad )l s 39 dey 2 530 sblad) a0 ) reverse transcriptase
s sl

o <= W sl(acquired immunodeficiency Syndrome)  AIDS Ja¥) ga e elld e Jhs -
HIV (Human Immunodeficiency Virus) damiSall de liall Caza
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