Outline of Lecture 05 (09-30 PX; Valsamakis)

Minus Strand RNA Viruses

General


3-  differences between – vs. + strand RNA viruses



- polarity reversed



- polymerase is part of virion



- 1st step in replication is + strand synthesis


- RNA is not infectious


- Virion contains RNA dependent RNA polymerase


- Genomic RNA is packaged in protein (“encapsidation”)


- Nucleocapsids have helical structure and are enveloped

- Entry by virion fusion or cell-cell fusion

ORTHOMYXOVIRUSES


- Segmented genome


- Influenza A,B,C



- Bird reservoir, but transmission mostly through pigs



- Mutations in HA or NA cause drift, reassortment causes shifts and pandemics


- HA: trimeric, target of neutralizing Ab’s, cleaved/activated by Clara cell tryptase, low endosome pH causes HA-mediated fusion and genome release


- NA: tetrameric, cleaves sialic acids on cell surface during exit



- M2: proton pump that facilitates uncoating, target of amantadine



- M1: shuttles nucleocapsids to cytoplasm, initiates budding



- Genome replicated and capped in host nucleus



- Restricted to ciliated columnar epithelium of respiratory tract



- Pathology: mucus layer disrupted, resp. epithelium denuded, transudates and exudates



- Respiratory transmission, seasonal (winter)


- Sx in 1-3 days, lasts 3-7 days, includes HA, fever, myalgias, non-productive cough, sore throat, no rhinorrhea



- Host defense: mucus, cilia, alveolar M(, adaptive immunity



- Mortality from 1( interstitial pneumonitis or 2( bacterial pneumonia


- Vaccine reformulated each year, live attenuated virus, replication restr. to nasopharynx



- Dx: immunostain of nasopharyngeal aspirate, culture
PARAMYXOVIRUSES


Parainfluenza 1-4



- No shifts, human reservoir only, respiratory transmission



- Nonsegmented genome codes 6 proteins (N,P,M,F,H,L)



- Reinitiation mechanism allows diff. conc. of each protein



- Surface glycoproteins are cell attachment or fusion proteins


- Life cycle: cell membrane fusion, RNA synth in cytoplasm, surface prots thru ER/Golgi/membrane, virion budding or syncitial fusion



- A dz of childhood, causes croup and URI, dx by culture

Respiratory Syncytial (RSV)



- Seasonal (winter), respiratory transmission


- Causes otitis media, bronchitis, bronchiolitis, croup, and pneumonia



- A dz of infants, dx by immunostain of NPA, culture


Human Metapneumovirus



- Similar to RSV, a dz of childhood, seasonal (winter), dx by RT-PCR

Measles



- Respiratory and aerosol transmission, high attack rate


- Replication in respiratory epithelium and local lymph nodes (1( viremia) then epithelial throughout body (2( viremia)



- Prodrome: fever, cough, coryza, conjunctivitis, Koplik spots (pathognomonic), rash



- Induces immunodeficiency



- Dx: clinical presentation, immunostain, culture, serology



- Vaccine: MMR, live attenuated virus (has changed age distribution)


Mumps



- Main sx is parotitis and orchitis


- Dx culture, serology



- Vaccine: MMR, live attenuated virus

RHABDOVIRUSES


Rabies



- Animal reservoir, transmitted by animal bites

- Pathogenesis: replication in muscle, uptake by neurons and retrograde transport to cell body, spread by synaptic transmission



- Dx: clinical hx, immunostain of biopsy, PCR


- Vaccine: inactivated virus, may be given immediately after infection as treatment (but too late if sx have appeared)
Will not be tested


FILOVIRUSES



Ebola, Marburg


BUNYAVIRUSES



Hanta virus


ARENAVIRUSES



LCMV

