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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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0 Microorganisms are isolated ¢
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o The disease is reproduced ¢
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are isolated from this animal.

@ Pathogenic microorganisms € 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
1A. Domain Archaea 1B. Domain Bacteria s st

Class II. Mollicutes

Phylum Crenarchaeota Phylum Aquificae TS
Phylum Euryarchaeota Phylum Thermotogae lasy L Bacit
Class I. Methanobacteria Phylum Thermodesulfobacteria Volume 4. The High G + C Gram-Positive Bacteria
Class I1. Methanococci Phylum “Deinococcus-Thermus™ Phylum Actinobacteria
Class III. Halobacteria Phylum Chrysiogenetes Class Actinobacteria
Class IV. Thermoplasmata Phylum Chlorofiexi .
Clao V. T Phylum Thermomicrobia Yf)lume 5. The Planctr.)m)'cclcs. Spirnchactcs. ;
Class VI. Archacoglobi Phylum Nitrospira Fibrobacteres, Bacteriodetes, and Fusobacteria
Class VII. Methanopyri Phylum Deferribacteres Phylum Planctomycetes
Phylum Cyanobacteria Phylum Ch'lamydme
i ) Phylum Chlorobi Phylum Splrochaetes
Domain Bacteria Phylum Fibrobacteres
Volume 2. The Proteobacteria Phylum Acidobacteria
Phylum Proteobacteria Phylum Bacteroidetes
Class 1. Alphaproteobacteria Phylum Fusobacteria
Class II. Betaproteobacteria Phylum Verrucomicrobia
Class III. Gammaproteobacteria Phylum Dictyoglomus

Class IV. Deltaproteobacteria
Class V. Epsilonproteobacteria

B Dorin Archics
B Do Bacteris
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Gram-Positive Bacteria (Firmicutes) p) S dapal A gall L S ]
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Family Micrococcaceae: Staphylococcus (members cause boil, skin infection)
Alall Sl ¢ Aalall Jaleall s
ALl Jie 45 Ll 450 saY 5 cJudl 5l 255 JSy aani Ol S (@
Family Streptococcaceae: Streptococcus (species cause strep throat, dental caries).
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Family Peptococcaceae: Peptococcus, Peptopstreptococcus (involved in wound infection).

sl e

Family Bacillaceae: Bacillus (anthrax) &isalls jeall s
Clostridium (tetanus, gas gangrene, botulism) L yxill ¢ 31380 ¢ Al aewd Cus

s Jedii g Ol gl 45 Sy Gliac (C

Family Lactobacillaceae: Lactobacillus, Listeria (milk-borne disease), sl & saiall () jaY)

Erysipelothrix (erysipeloid) _) sea¥) .

Family Propionibacteriaceae: Propionibacterium (involved in acne) <Ll s

Family Corynebacteriaceae: Corynebacterium (diphtheria) &bl

Family Mycobacteriaceae: Mycobacterium (tuberculosis, leprosy). alasll s Jul

Family Nocardiaceae: Nocardia (lung abscesses). 42,1 &l A

Family Actinomycetaceae: Actinomyces (lumpy jaw) , Bifidobacterium

Family Streptomycetaceae: Streptomyces (important source of antibiotics).
:U}:\;J\ lalcadll Jlaa,
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(ouin Jie 4l g8 @S (
Neisseria (gonorrhea, meningitis) ¢Sed) s e Wasdl Clgdll | Branhamella
:osindl Jie 400 s Coccobacilli 3,58 Glpae (@

Moraxella, Acinetobacter

Family Veillonellaceae: Veillonella (dental disease). oy il

miscellaneous 4s siis Cilyac (&
Brucella (undulant fever) 4 s«iall sl Ualle oo | Bordetella (whooping cough) Seal) Jud)
Francisella (tularemia)
4 g8 Sluae (z
Family Pseudomonadaceae: Pseudomonas (pneumonia, burn infection) (a1l el

Miscellaneous: Legionella (legionnaire's disease)
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Family Enterobacteriaceae: Escherichia, Edwardsiella, Citrobacter, Salmonella (typhoid

fever) 1w Ul eall | Shigella (dysentery) % x| Klebsiella, Enterobacter, Serratia,

Protus, Yersinia (one species causes plague) ¢setall .

Family Vibronaceae: Vibrio (cholera, food infection) « 1 Il = » , Campylobacter,

Aeromonas.

Miscellaneous genera: Chromobacterium, Flavobacterium, Haemophilus (meningitis)

Ll Al | Pasteurella, Cardiobacterium, Streptobacillus.

40 gaY Sluae (F

Family Bacteroidaceae: Bacteroides, Fusobacterium (anaerobic wound and dental
infections) 4 sa 31 = 5 adl Slleall 5 L) calgdll
disaall L il g il sl (o

Family Spirochaetaceae: Treponema (syphilis)cdisdl | Borrelia (Lyme disease) 43,0 <l |
Leptospira (kidney infection) A<l cbigall |

obligate intracellular bacteria Aobal Ala Jals Aladaia 1y i (3
Family Rickettsiaceae: Rickettsia (Rocky Mountain spotted fever), Coxiella (Q fever).
Family Bartonellaceae: Bartonella (trench fever, cat scratch disease) 3Ll

Family Chlamydiaceae: Chlamydia (sexually transmitted infection).

(Tenericutes) ¢ o) jlaall 5.8 4 1< (3
Family Mycoplasmataceae: Mycoplasma (pneumonia), Ureaplasma (urinary infection).

s pal) 8 Adimall 3 Ly Y analaa
photosynthetic bacteria (sall uS Al L A -1
Ll oAl QS e 4laall o) sl e Jeass Ll Jizas heterotrophic dubie Leidas L il dulle
QLS pall A jliay g A8l #LEY Gaedl) ¢ gpm Jaid Aald s e g gia® Sgall Sl G S
(i) i Ae geaal) Jadi g Adagnll 4 gaae DU
el S il dlae U G DU Aniall S0 (
sulfur granules ¢ sia3 5 <y Sl aasiall L i) (@




(3) smaladl LSl ddiail) apdlaall EYRTECWATEN

Cynobacteria: blue- green bacteria 5 yadal) ¢l )30 U <) -2

Thylakoid
membranes

Electron micrograph of a cyanobacterial cell (80000x)
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A a5l G jeriie gl(Ealal) 825k WA JSG 2a) 65 (@
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Al i) 4 salally LA e (gas inclusion) 4le (els) e s siad (&

o) () gaall g Aadlall g 0320l i) 8 aa) 65 (2

ol gl LSS a1 g o5 slall il 8 Jnd (7

Green and Purple Sulfur Bacteria dsawiidl g 5 padd) ey <l L 55 -3
Al Ay LS (1
O Adlide o) 53l e Ll gialy 48 ) jall o) juzaddl L 5S4 e aliss (@
e 5l 5 Y g bacteriochorophyll e Jad s 5K
Aadall olaall il pomy 5 Ay SI (g snll (B luad (O
S5 B ¢ el ¢ g2l ¢ Sl G Ll 6l B (&
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Gliding , Fruiting Bacteria 4 il g 4ala jiall U i) -4
Aoyl g oball & Gaas A ol S Dl AL L SIS Jads ddls il L (
Asb )l skl Ao LIAD (e 230 Bla 5 (e el Gl (@
okl ) sl ¢ oS8T 4l ¢ sanall L) ie A el alual (5S5 (O

Two species of Oscillatoria, a gliding, filamentous form(100x)
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Spirillum

JSA Geam DA a6 COCCUS W2 sia s COCCH geall (cansi5 -: Spherical bacteria <) gSall
4 laie sl Ellipsoidal 4 san 0555 oS JS ALalS a5 S (5585 ) (g 3mall (e papld aal )
.Flattened on one side ¢uea sl (i« 4aks ) Elongated
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9 Curved forms:
Coccus Rod, or Bacillus Spirillum/Spirochete
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29

Diplococci
(cocci in pairs)

@
@

Neisseriae
(coffee-bean
shape in pairs)

g
/4

Coccobacilli

~)
/?

AL

Vibrios (curved rods)

@ @ ( @ i ” % N\ ’S 3
b o @ 13 N T
. Sprcmae (cocci \ Corynebacteria & \
Tetrads (cocci | in packets of (palisades
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% Micrococci and % | Streptomycetes < A )
. |staphylococci " (moldlike, 3 ( )
Streptococci |(large cocci in Spore-forming filamentous "
(cocci in chains)|irregular clusters rods bacteria) Spirochetes
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L&l Streptococcus pneumoniae dua yee LS (& &l dhll 22 Gisa 13 (R- Colonies)
Sle Tilkie) Lelia Laads dindl e dglall U yiSd) ellich Cancaall dlal o Leills Laiss
Aglinal &1 Y (n Llias @l e 138 aeluy g Adaisall (5 LaI S 5l
-:Cell Well s slal) jlaal)
Gloia ssinie g oAl jlaad) Aainall 5 e DU eLERll (6 peanall (5 AN CBGD cilish o
OSIS saiill e x30rganic Polymer saasic 4 same 8ale (e i g 8 o Ayl DA alaes
s oY) Taaall 50 (e AA) laal) eny gedalall S 5 LY salall 038 d 53 sPeptidoglycan
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Microscopic Appearance of Cell Chemical Reaction in Cell Wall
(very magnified view)
Gram (+) Gram (-) Gram (+) Gram (-)
Step
— RIS
1. Crystal . o 5‘.‘%’29:«92?3
violet T
2. Gram's
iodine
Dye crystals No effect
trapped in wall of iodine
3. Alcohol [————
Crystals remain  Cell wall partially
in cell wall dissolved, loses
dye
4. Safranin RN
(red dye)
Red dye has  Red dye stains
no effect the colorless cell
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Table 1. Generation times for some common bacteria under optimal conditions
of growth.

Bacterium Medium ?n’?ir:leur’f:e ts')o n Time
Escherichia coli Glucose-salts 17
Bacillus megaterium Sucrose-salts 25
Streptococcus lactis Milk 26
Streptococcus lactis Lactose broth 48

Staphylococcus aureus Heart infusion broth 27-30

Lactobacillus acidophilus Milk 66-87
Rhizobium japonicum Mannitol-salts-yeast 344-461
extract
Mycobacterium Synthetic 792-932

tuberculosis
Treponema pallidum Rabbit testes 1980
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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 2
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Modes of infection and replication of animal viruses
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TABLE 29-1 Families of Animal Viruses that Contain Members Able to Infect Humans

T 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 circular® Hepadnayviridae
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 7.2-8.4 ss Picornaviridae
28-30 6.4-7.4 ss Astroviridae
32 27-40 74-83 ss Caliciviridae
27-34 7.2 ss Hepeviridae
60-80 16-27 ds segmented Reoviridae
Enveloped Sensitive 42 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
75%180 13-16 ss Rhabdoviridae
150-300 16-20 55 Paramyxoviridae
80x1000* 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-

198 paalal) £ g8 M 1Al dpasd ) (10 padna auli Lk dageal) il g )
Sl S (i e Gl aY) Asnall g RNA (555380 paalad) cld cilas g il -1
3 g influenza 135514 « rabies<lsll #1a qmeasles 4xasd <poliomyelitis
o) awarts J sl Jie QLU (al ja¥) dgpall g DNA (5958 gaalal) @ cilug pldl) -2
.hepatitis type B 28I gl <Herpes simplex adll 4a_2 «chickenpox (Atall

Jsaall 6 LS Alginudll 408 5 Cinmall g g Ay il Ala¥) 2083 1Agual) anadl ) dua g
- Sl

Cell surface receptor:

Virus receptor cell type

HIV CD4 Th cells

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