Outline of Lecture 09 (10-02 PX; Ambinder) and 10 (10-02 PX; Ambinder)
Herpesvirus I & II
Common features of herpesviruses

- large (105-235 kb) dsDNA with sequential gene expression



- viral DNA synth defines early from late genes


- Viral structure: envelope, tegument, capsid, DNA


- Lifelong infection with reactivation from latency


- CPE: cytocidal, intranuclear inclusions, giant cells


- Life cycle


- Virus replicates in skin/mucosa, infects nerves, enters ganglion by retrograde transport where it remains latent, upon reactivation infection spreads down the nerve (explains distribution of primary infection)



- Latency in ganglia: protected from immune system, doesn’t divide



- Reactivation, e.g. by UV light, immunosupp., trauma, hormones, fever

- Infection requires specific glycoproteins, capsid and some teguments enter cell, VHS turns off host prot synth, VP16 activates immediately early genes (followed by early, intermediate, and late genes)


- Viral DNA cleaved from concatemers, virus assembly in nucleus


- Mechanism to establish latency is unknown, but involves LAT mRNA

ALPHA HERPESVIRUSES

HSV


- HSV1 usually oral-labial infection but HSV2 usually genital infection


- infection may occur in other places, e.g. cornea, esophagus, lung



- Dx by Tzanck smear, culture, or PCR of CSF



- neonatal transmission risk, avoid by C-section



- HSV encephalitis: usually confined to temporal lobes


VZV



- Varicella = chickenpox, zoster = shingles


- Chickenpox




- Respiratory transmission, high attack rate




- Latency in sensory ganglia


- Shingles: reactivation of VZV, unilateral vesicular eruption that follows dermatomes, painful


- VZV vaccine protects 85%; also can block VZV replication with acyclovir and famciclovir

BETA HERPESVIRUSES

CMV



- Congenital infection associated with microcephaly and other defects


- Postnatal infection usually asymptomatic



- CMV retinitis common in AIDS patients


HHV-6



- Associated with roseola (rash and fever in infants)


HHV-7



- Not dz associated

GAMMA HERPESVIRUSES

- Latency established in cells that can divide (provides another method of viral replication)


EBV



- Immortalizes B cells

- Normally T cells suppress proliferation of EBV-infected B cells; it is thought imbalance in number of EBV B and T cells leads to cancer


- CD21 is the EBV receptor



- Nearly everyone is infected, saliva transmission



- Can cause infectious mononucleosis, cleared out by T cells

- Sx: sore throat, fever, generalized lymphadenopathy, splenomegaly, atypical lympocytes


- Dx by monospot test for first month (interestingly, tests for Ab’s against a sheep antigen), IgG or EBNA presence for older infections


- Latent viral replication not dependent on viral DNA polymerase (acyclovir-insensitive), only dependent on EBNA-1



- Tumor association


- Post-transplant lymphoproliferative disorder: probably related to immunosuppression of EBV T cells, treat with EBV specific CTLs


- Burkitt’s lymphoma: t(8;14), more common malarial-associated form always EBV-associated but sporadic Burkitt’s is not



- Nasopharyngeal carcinoma: always EBV-associated, common in Chinese




- Hodgkin’s dz: ~30% EBV-associated


HHV-8 (KSHV)



- Kaposi’s sarcoma associated with 4 groups




Children in Africa




Old men in the Mediterranean




Organ transplant recipients




Homosexual AIDS patients/male-male sexual intercourse



- Infects B cells but insufficient for immortalization

