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Group VII- Viruses with 
gapped DNA genomes

Hepadnavirus



Hepatits B virus
3.2 kb genome, 4 partially 
overlapping reading frame
circular, 2S DNA genome

one complete, nicked strand, 5’
attached with RT
complementary strand has large 
gap with RNA as primer at 5’ end

viral infection
gapped DNA released into the 
nucleus
host repair enzymes repair gap

Fig. 25.30

RNA 
primer
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HBV genome
transcribed by host RNAP

generates several mRNA molecules
one for pregenome RNA 
others encode polymerase with reverse 
transcriptase activity

pregenome converted to 2S DNA by virus polymerase (RT) 
(+RNA -DNA 2S DNA)



Hepatitis B (serum hepatitis)
infectious virion- Dane particle

transmitted through body fluids and 
intravenous equipment

can pass the placenta and breast milk

most asymptomatic
symptoms occurs after 1–3 month
infects hepatic cells causing liver 
damage

yellow appearance (jaundice) 
results from bilirubin accumulation 

primary liver cancer (2nd only to 
tobacco as known cause of cancer) Fig. 37.18

HBV in serum- 3 antigenic particles



Hepatotropic viruses and HCC

HDV cause acute or chronic hepatitis in HBV infected patients
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HBV vaccine- HBsAg
Enveloped coated with HBV surface antigen HBsAg

HBsAg in body fluid- an indicator of HBV infection
As the basis for the development of the 
recombinant DNA vaccine
Energix-B, Recombivax HB, Pediatrix, and Twinrix



Other forms of hepatitis
Group IV RNA virus

HCV (1989)
transmission virus contaminated blood, fecal oral route, also 
spread from mother to fetus, and through organ transplants
chronic infection common
combination therapy- Ribovirin and recombinant α interferon 

leading reason for liver transplantation in U.S.
epidemic with more than 1 million new cases/y in U.S.

Newly discovered, transmitted sexually or through needles
HFV- fulminant, posttransfusion hepatitis
HGV (1995-6)- syncytial, giant-cell hepatitis
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Genus Chlamydia
nonmotile, coccoid, G(-) 

lack muramic acid and peptidoglycan
(however, they are penicillin sensitive)
~ 1/3 of E. coli genome

obligate intracellular parasites
extracellular elementary body (EB) 

Attach to host cell surface
internalize by phagocytosed

intracellular reticulate body (RB; 
initial body) 

RB

EB

Fig. 19.12a

Fig. 19.12b



Chlamydial metabolism
energy parasite
Several cannot catabolize carbohydrates; 
cannot synthesize ATP or NAD+

RBs have biosynthetic capabilities when 
supplied precursors from host; can synthesize 
DNA, RNA, glycogen, lipids, and proteins 
EBs, seem to be dormant forms, cannot take in 
ATP or synthesize proteins
designed for transmission



Important pathogens
C. trachomatis 砂眼 and Trachoma

the greatest single cause of blindness 
STDs- sexually transmitted disease

nongonococcal urethritis (花柳) 

C. psittaci and Psittacosis 鸚鵡熱
psittacosis in humans and many other animals (parrots, 

turkeys, sheep, goat and cats)

C. pneumoniae
common cause of human pneumonia
associated with coronary artery disease “ atherosclerosis”

Fig. 38.26



Phylum Spirochaetes

G(-) bacteria 
slender, long with flexible 
helical shape

creeping (crawling) motility
axial filament (internal flagella-
2 to more than a hundred)

Fig.19.13

Fig 19.14

Fig. 19.13



current thought:
axial fibrils rotate, causing
corkscrew-shaped outer sheath
to rotate and move cell through
surrounding liquid

Figure 19.15

Spirochete motility





Syphilis   梅毒

An STD caused by Treponema pallidum
Congenital syphilis
T. pallidum enters the body through mucous 
membranes or minor breaks or abrasions of the 
skin (chancre 下疳)

Not very contagious 
~1/10  acquisition from a single exposure
treated with penicillin G at the early stage

38.1 The Italian disease, the 
French disease, or the great 
pox (to differentiate from small 
pox)



Lyme disease

A zoonotic disease (diseases transmitted from animals to 
humans) caused by tick-borne Borrelia burgdorferi

Localized stage
develops 1 week to 10 days, expanding, ring-shaped, skin 
lesion, flu-like symptoms

Disseminated stage
occurs weeks or months after infection
neurological abnormalities, heart inflammation, and arthritis

Late stage
occurs years later, demyelination of neurons, behavioral 
changes, and symptoms resembling Alzheimer’s disease
and multiple sclerosis

Tick

Fig. 38.8 (b) and (c)



Class Bacteroides
anaerobic, G(-) rods or various shapes
often found in oral cavity and intestinal tract of 
humans and other animals and the rumen of 
ruminants

often benefit host by degrading complex carbohydrates, 
providing extra nutrition to host
constitute up to 30% of bacteria from human feces
some cause disease

B. fragilis is a common pathogen found in abdominal, 
pelvic, pulmonary, and blood infections

類桿菌屬



Gliding Motility- glide along a solid surface

characteristic of phylum Bacteriodetes
also present in many other taxa that lack flagella

Flavobacterium johnsoniae



Chapter 20 The Proteobacteria- 5 subgroups
Chapter 21 The Low G + C Gram Positives
Chapter 22 The High G + C Gram Positives

Fig. 20.1

Ch. 20

Ch. 21

Ch. 22



Chapter 20   The Proteobacteria

The largest phylogenetically coherent group
5 subgroups



Class α-proteobacteria 
Most are oligotrophic (growing at low nutrient level)



Rickettsia- An obligate intracellular parasite
very small, non-flagellated, diverse morphology
parasitic or mutualistic

important pathogens: parasitic forms grow in vertebrate 
erythrocytes, macrophages, and vascular endothelial cells

May live in blood sucking arthropods-vectors
Genome sequence similar to mitochondria
lack glycolytic pathway

do not use glucose as energy source
take up and use ATP from host



Rocky mountain spotted fever
A zoonotic disease caused by 
Rickettsia rickettsii

R. prowazekii and R. typhi cause 
typhus fever
transmitted by ticks, lice, flea…

transovarian passage

reproduction 
enters host by phagocytosis
escapes phagosome
reproduces in cytoplasm host 
cell bursts

Figure 38.11

clinical manifestations
- vasculitis and sudden 
onset of headache, high 
fever, chills, and skin rash
- can destroy blood vessels 
in heart, lungs, or kidneys, 
leading to death



Caulobacter
in oligotrophic aquatic and terrestrial habitats
often adhere to other microorganisms
long prosthecae nutrient uptake

Prostheca
By  which they attach to 
solid substrate and 
adhere to each other  to 
form a rosette of cells

Fig. 20.10

Fig. 20.9

Asymmetric 
binary fission


	Group VII viruses�Bacteria
	Group VII- Viruses with gapped DNA genomes
	Hepatits B virus 
	 HBV genome
	Hepatitis B (serum hepatitis)
	Hepatotropic viruses and HCC
	 HBV vaccine- HBsAg
	Other forms of hepatitis
	Chapter 19
	Genus Chlamydia
	Chlamydial metabolism
	Important pathogens
	Phylum Spirochaetes
	Spirochete motility
	投影片編號 15
	Syphilis   梅毒
	Lyme disease
	Class Bacteroides
	Gliding Motility- glide along a solid surface
	投影片編號 20
	Chapter 20   The Proteobacteria
	投影片編號 22
	Rickettsia- An obligate intracellular parasite
	Rocky mountain spotted fever
	Caulobacter

