Outline of Lecture 08 (10-01 PX; Griffin)

Small DNA Viruses and Poxviruses

PARVOVIRUSES

- icosahedral, ssDNA


- small genome (~5 kB) and inability to stim host DNA synth means reliance on host polymerases


- temperature and pH stable, but inactivated by chemical agents


- 2 ORFs: one for structural proteins, the other for nonstructural proteins


B19



- relies on globoside as receptor (blood group P antigen)



- cytopathic effect: giant pronormoblasts, nuclear inclusion, cytoplasmic vacuolization



- infects nonpermissive cells (megaK), killing them without virus propagation



- Pathophysiology



- Fetus: can cause severe anemia and hydrops fatalis




- Children: flu-like symptoms, flushed cheeks, extension of rash to extremities




- Adults: sx mimics rheumatoid arthritis


- Acute infection destroys erythroid precursors, important if pre-existing anemia (e.g. aplastic crisis) or immunocomp. (develop chronic anemia, treat w/ Ig)



- Respiratory transmission, dx by PCR or ELISA, usually clears w/o treatment

ADENOASSOCIATED VIRUS (AAV)



- does not cause dz, but used as a gene therapy vector

PAPOVAVIRUSES


- icosahedral, minichromosomal dsDNA

- prototypical members: rabbit papilloma virus, mouse polyoma virus, simian virus 40 (SV40)


PAPILLOMAVIRUSES



- Early genes (E1-7) and late genes (L1-2)


- E2: regulates switch from early to late gene expression, particularly downregulates E6 and E7, disruption of E2 implicated in cervical cancer


- E6: activates telomerase, in high-risk HPV complexes with p53 via E6AP


- E7: binds pRB thereby releasing E2F-1 and initiating DNA synthesis/cell cycle


- Species-specific and tissue-specific types




- Cutaneously, causes hyperplasia of basal cell and wart formation




- Mucosal: genital/oral/respiratory mucosa




- Genital: e.g. cervix (condyloma)


- HPV can cause cervical intraepithelial neoplasia (CIN) ( cervical carcinoma (see E2 protein above), screen by Pap smear

POLYOMAVIRUSES



- Only important in immunosuppression


- BK causes hemorrhagic cystitis



- JC causes progressive multifocal leukoencephalopathy (esp. in AIDS)

POXVIRUSES


- dsDNA, replicates in cytoplasm, enveloped, and large


- Central conserved genes carry out essential functions, peripheral variable genes carry out “non-essential functions” related to virulence and tropism

- Sequential gene expression: early (DNA synth, modify host response to infection), intermediate, and late (struct prot synth) genes


SMALLPOX



- Respiratory secretion transmission


- Infection at respiratory tract, spread to lymph nodes, then blood



- Incubation 12 days, fever and rash, followed by skin lesions



- Two forms: variola major (more severe) and minor


MOLLUSCUM CONTAGIOSUM



- Benign dz with small firm umbilicated papules


VACCINIA VIRUS



- Used for smallpox immunization


MONKEYPOX



- Transmitted by animals (e.g. “exotic pets”)

