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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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€ Micraorganisms are isolated
from a dead animal.

€ The microorganisms are €D The microorganisms
grown in pure culture, are dentified.

— e

€© The microorganisms are injected
into a healthy animal

o The disease is reproduced
in the second animal; microorganisms
are isolated from this animal

@ Pathogenic microorganisms €D Identical microorganisms
are grown in pure culture. are identified.

Application of Koch’s postulates
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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
Class L. Clostridia

1A, Domain Archaca 1B. Domain Bacteria 3
Phylum Crenarchaeota Phylum Aquificae Clasa II. Mollicutes
Ph:\flum Enryarchacota Phylum Thermotogae Ftam BLRRchi
Class 1. Methanobactena Phylum Thermodesulfobacteria Volume 4. The High G + C Gram-Positive Bacteria
Class 11. Methanococci Phylum “Demococcus- Thermus™ Phylum Actinobacterin
Class [11. Halobacteria Phylum Chrysiogenetes Class Actinobactenia
Class IV. Thermoplasmata Phylum Chlorollex: . )
Class V. Thermoooccs Phylum Thermomicrobis \f)lume 5 The I'lunclgm_\ celes, hpll'lnllul‘lt\.'
Class VI Archagoglobi Phylum Nitrospiri l-lhrnhm"(l‘h‘\ Bacteriodetes, nnd Fusobucteria
Class VIL Methanopyri Phylum Deferribacteres Phylum Planctomycetes
» Phylum Cyanobacteria Phylum C‘hAlumydnac
. - Phylum Chlorobi Phylum Spirochactes
Domuin Bacteria = Phylum Fibrobacteres
Volume 2. The Proteohacterian Phylum Acidobacterin
Phylum Proteobacteria Phylum Bacteroidetes
Class 1. Alphaproteobactena Phylum Fusobacteria
Class II. Betaproteobacteria Phylum Verrucomicrobia
Class 111, Gammaproteobacteria Phylum Dictyoglomus

Class V. Delaproteobacteria
Class V. Epsilonproteobacteria
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Pairs and singles Pairs and singles

Chains Treponema
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Clusters Flagellated bacilli Spiriila

1Al g Lk dagal) 4 € aalaall
Gram-Positive Bacteria (Firmicutes) al S diual dua gall L i) -1
Al Jie 4 Ls) 490 A Y 5 300 ¢ aaelaa ol alie IS5 e paaii il jsSa ((
Family MicrococcaceaeStaphylococcugmembers cause boil, skin infection)
Alall el ¢ dpalall Jaleall s
Alad) Jia A )il A0 saY 5 cdudls 5l 2550 U aani il ) S (2
Family Streptococcacea$8treptococcus(species cause strep throat, dental caries).
psrdall el ¢ LY (g s
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Family PeptococcaceaBeptococcusPeptopstreptococcuginvolved in wound infection).

sl e

Family BacillaceaeBacillus (anthrax) iuall 5 jeall cus

Clostridium (tetanus, gas gangrene, botuligihprill ¢ 3181 ¢ Al aed s

s Jedil g Ol gl 45 Sy Gliiac (C

Family Lactobacillacead:actobacillus, Listeria (milk-borne disease}lall 4 @il ) oY)

Erysipelothrierysipeloid) ) a1 .

Family PropionibacteriaceaBropionibacterium (involved in acne}-buill s

Family Corynebacteriacea€prynebacterium (diphtheria) bl

Family Mycobacteriaceadlycobacterium (tuberculosis, leprosy}laall s Jull

Family NocardiaceaédNocardia (lung abscesses}: il <ial A

Family Actinomycetaceadictinomyces(lumpy jaw) , Bifidobacterium

Family Streptomycetacea$8treptomyces(important source of antibiotits
:U}:\;J\ lalcalll Jlas,

Gram- Negative Bacteria (Gracilicutes) o) S ddal dalladl) b ) -2
(ouin Jie 4l g8 @S (
Neisseria(gonorrhea, meningitis)Sumd! s e Uadl Cledll | Branhamella
:osinll Jie 400 4 Coccobacillis_y sSe Glpae (@

Moraxella, Acinetobacter

@\ﬁy Q\J}S.A (Q
Family VeillonellaceaeYeillonella (dental disease),tiwy! (=l !

miscellaneouss sic Gluac (&
Brucella (undulant feverys s«iall «all Walle s | Bordetella (whooping cough)sSeall Jued) |
Francisella (tularemia)
4 g8 Slae (z
Family Pseudomonadaced&seudomonagpneumonia, burn infectiony s~ el

MiscellaneousLegionella (legionnaire's disease)
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Family Enterobacteriaceakscherichia Edwardsiella, Citrobacter, Salmonella(typhoid

fever) w Ul )l Shigella (dysentery)s s il | Klebsiella, Enterobacter, Serratia,

Protus, Yersinia (one species causes plagueyk! .

Family VibronaceaeVibrio (cholera, food infection)!_d <) 4= , Campylobacter,

Aeromonas

Miscellaneous gener&hromobacterium, Flavobacterium, Haemophilus (meningitis)

Ll Al | Pasteurella Cardiobacterium, Streptobacillus.

40 gaY Slae (F
Family Bacteroidacea®acteroides Fusobacterium (anaerobic wound and dental
infections)asl a2l & 5 all il 5 Jlwy! gl

Aiadiall Ly Sl 5 b g 5l
Family Spirochaetacea&reponema (syphilis)s«leud! |, Borrelia (Lyme diseasedy: y <litedl |
Leptospira (kidney infection sl <l |
obligate intracellular bacteria 4 bl 4508 Jaly dakaia | 35S (2
Family RickettsiaceadRickettsia (Rocky Mountain spotted feveioxiella (Q fever).
Family Bartonellaceadartonella (trench fever, cat scratch diseage}. .

Family Chlamydiacea&€hlamydia (sexually transmitted infection).

(Tenericutes ¢ stad) jlaall 5.8 4 1< (3
Family Mycoplasmatacea®lycoplasma (pneumonia)Ureaplasma (urinary infection).
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Electron micrograph of a cyanobacterial cell (80000x)
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Ex.1 Family: Herpesviridae
- Genus: Herpesvirus

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

Ex. 2 Family: Retroviridae
- Genus: Lentivirus

- Species: Human Immunodeficiency Virus 1, HIV
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A hacteriophage one- step growth curve, No new infective phane particles are found in a culture until after biosynthesis and

maturation have taken place
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Modes of infection and replication of animal viruses



(14) 5 yalaa u_\U\ s all Cila g yila A yeaadl slal)

Viral Latency (Aa) g x\8l
Bl as s il (5 g5l (malall plonil dagm 4l Jaby Alda &5 gyl o -]
Jatent virusegall ) shally o33 13¢5 cbadll LN DNA) 53 (adlall
s ) aiad ALy gla s yial Allad yie AlalA 858 LD
B Ao g yld DU S U e Jary g daa Jla el se da s pldll Lall Ddsn o)) Sy -3
Herpes viruses«_ell s HIV 3 (s lé Jie

s g pdl) (2l WL Asbual) 5k

Influenza A virus 133 1Y) (a5l Jie dpeadiil) ol ) 8Y) 5 313,01 Al gy JWEEY) -]

rota 4 sl Sl s il Jis (Faecal-oral transmissica)) o < bl (e pdll ) JEsy) 22
el xie Jlewd ) virus

Gl ) a5yl Jis Blood-borne transmissigdl Gi b oo Al Glug yall 23
.Hepatitis B virug-b i 21l

acquired 3 ey é Jia Sexual Transmissionwwis Al cluy pall 4
(HIV)iuiSdl delidl (m e o W simmunodeficiency syndrome(AIDS)

.human immunodeficiency virus
.Rabies virus-ISl el Cuall (e g 8l Jia <l jdall g Ul gpall asd g JEBY) -5




(15) 5 punlae

3&@}).4}.5

3 e sl

pe 9 envelope-ide e Ledl sial g g 95il) paalad) g8 A 1ol andl - dyea g il asalanall
:‘.,Sm\ JJJQJ\ ‘;é LaS cdﬂi—“ .\3@\9

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

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
DONA Icosahedra Naked Resistant 32 18-26 5.6 Parvoviridae
72 15 5 3s circular Polyomavirigae
55 8 as circular Papillomaviricae
252 70-% 26-45 ds Adenoviridae
Enveloped Sensitive 180 40-48 ds circular® Hepadnaviridae
162 5 ds Herpesviridae
Compilex Complex Resista 30-37 ds Poxvirida
coats
RNA Icosahedral Naked R 32 28 7 3.4 1avindae
6474 trovindae
3 iridae
d Sit 8 iridae
Unknown or Enveloped Sens (131 1 ) 55 Flaviviridae
complex Ll 1 55 segrm Arenaviridae
2 Coronavindae
fiploi Retroviridae
i€ ped 80 13 ridae
8 2 Buny dae
Bf 85-10.5 Bornaviridae
. 0 13-1 5 Rhabdoviridae
K 00 6-20 55 P \
80 0 19 55 Fil
the ength ng e ] 1gap
i the elc - ther

15958 paalal) £ g8 M 1aliel dpasd 5 (10 pada auli i dageall il g )
Sl S pld o S (e Gial aY) Aaall g RNA (55530 paalad) cld cilas g il -1

Y ginfluenzal sl « rabiesaisll ¢)2 cmeasledwasll cpoliomyelitis

o) awartsd il Jie QLU (al ja¥) dpwall g DNA (5358 gaalal) @l cilug il -2

.hepatitis type B2l cilgill (Herpes simplexdll 4a_g «chickenpoxStal)

Jsaal) 8 LS Aliadl) Al 5 Capcaall & s A s ,ldll Llall 2aa 1 dilaY) panadl gl dua guad

Cell surface receptor:

s Sul
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receptor

cell type

HIV

EBV
Influenza
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Poliovirus
Measles
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CD4

CR2

sialic acid

ICAM-1

poliovirus receptor
CD46

CD46

Th cells

B cells

many cell types
many cell types
neurons

many cell types
many cell types
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