PROKARYOTIC BIOLOGY

VIRUSES III (HUMAN DNA & RNA VIRUSES)

V.
THE ANIMAL VIRUSES


A.
DNA VIRUSES




1.
SINGLE-STRANDED




2.
DOUBLE-STRANDED


B.
RNA VIRUSES




1.
PLUS-STRAND VIRUSES




2.
MINUS-STRAND VIRUSES




3.
RETROVIRUSES

VI.
THE DNA HUMAN VIRUSES


A.
PARVOVIRUSES  (PARVO=SMALL)



1.
SINGLE-STRANDED, SMALL VIRUSES



2.
UNUSUAL MODE OF DNA REPLICATION (PRIMER & TEMPLATE)



3.
PARVOVIRUS B19 CAUSES FIFTH'S DISEASE


B.
POLYOMAVIRUSES (POLYOMA = MULTIPLE TUMORS)



1.
DOUBLE-STRANDED, CIRCULAR GENOME



2.
OVERLAPPING GENES & SPLICING IN SV40




a.
EARLY GENES (T AND t)




b.
LATE GENES (COAT PROTEIN GENES)




c.
EARLY SPLICING EVENTS



3.
ONCOGENIC (POLYOMA) VIRUS OF MICE



4.
HUMAN POLYOMAVIRUSES




a.
BK, JC AND DAR VIRUSES




b.
JC CAUSES PML IN THE IMMUNE SUPPRESSED




c.
BK IS ASSOCIATED WITH KIDNEY INFECTIONS



5.
TRANSFORMING GENES:  T AND t


C.
HUMAN PAPILLOMA VIRUSES (= WART VIRUSES)



1.
DOUBLE-STRANDED, CIRCULAR GENOME



2.
GENES IN TWO MAJOR CATAGORIES




a.
EARLY GENES (E1 - E8)




b.
LATE GENES (L1 AND L2)




c.
mRNAs PRODUCED FROM SEVERAL PROMOTERS WITH 





  SPLICING



3.
>70 HPVs - HUMAN WART VIRUSES



4. 
SOME HUMAN VIRUSES ARE ONCOGENIC




a.
HPV16 AND HPV18




b.
OTHERS



5.
TRANSFORMING GENES




a.
E5 IS SMALL, MEMBRANE-BOUND PROTEIN




b.
E6 AND E7 BIND p53 AND Rb PROTEINS


D.
ADENOVIRUSES (FROM HUMAN ADENOIDS)



1.
MEDIUM-SIZED VIRUS WITH DS, LINEAR DNA



2.
PROTEIN BOUND TO 5'-ENDS OF DNA




a.
INITIATES DNA REPLICATION




b.
WITH dCMP (FROM dCTP), SERVES AS A PRIMER



3.
CAUSES URTI AND CONJUNCTIVITIS



4.
POTENTIALLY ONCOGENIC


E.
HERPESVIRUSES (HERPES=TO CREEP)



1.
LARGE, ENVELOPED, POLYHEDRAL VIRUSES



2.
UNUSUAL DS LINEAR DNA



3.
SEVERAL HUMAN INFECTIONS




a.
CAUSES LATENT/RECURRENT INFECTIONS





1)
HERPES SIMPLEX VIRUS





2)
VARICELLA-ZOSTER VIRUS





3)
LATENCY IN SPECIFIC NEURONS





4)
RECURRENT INFECTIONS AT SAME SITE(S)




b.
BIRTH DEFECTS--CYTOMEGALOVIRUS




c.
CANCERS (?) & IM--EPSTEIN BARR VIRUS


F.
POXVIRUSES (POX=POCKS=TO SWELL UP)



1.
LARGE "COMPLEX" VIRUSES



2.
REPLICATE LIKE MININUCLEUS



3.
SEVERAL HUMAN INFECTIONS




a.
MOLUSCUM CONTAGIOSUM




b.
SMALLPOX -- ERADICATED IN 1978

VII.
THE HUMAN RNA VIRUSES


A.
PICORNAVIRUSES (PICO=SMALL RNA)



1.
SMALL, + STRAND RNA VIRUSES



2.
SYNTHESIZE A "POLYPROTEIN"



3.
ENTERIC VIRUSES--POLIO & RHINOVIRUSES


B.
TOGAVIRUSES  (TOGA=COAT, ONE FAMILY OF "ARBOVIRUSES")



1.
SMALL, ENVELOPED, POLYHEDRAL VIRUSES (+ STRAND)



2.
MAKE POLYPROTEINS AND SUBGENOMIC RNA



3.
MANY TROPICAL DISEASES (INSECT-BORNE)



4.
EEE


C.
RHABDOVIRUSES (RHABDO=ROD-SHAPED)



1.
ROD-SHAPED, ENVELOPED, HELICAL - STRAND VIRUSES



2.
UNUSUAL MODE OF mRNA PRODUCTION--STUTTERING



3.
VERY LARGE OLD FAMILY OF VIRUSES



4.
RABIES IN ANIMALS AND MAN


D.
PARAMYXOVIRUSES (MYXO=MUCUS)



1.
PLEOMORPHIC, ENVELOPED, HELICAL - STRAND VIRUSES



2.
REPLICATE LIKE RHABDOVIRUSES



3.
MANY HUMAN PATHOGENS:  MUMPS, MEASLES, RSV


E.
ORTHOMYXOVIRUSES (INFLUENZA VIRUSES)



1.
SHAPE AND SIZE LIKE PARAMYXOVIRUSES - MORE PLEOMORPHIC



2.
SEGMENTED SS RNA GENOME:  8 RNAs --> 10 PROTEINS



3.
INFLUENZA (EPIDEMICS AND PANDEMICS: 1918-19)


F.
RETROVIRUSES (MAKE DNA FROM AN RNA TEMPLATE)



1.
ENVELOPED, +STRAND RNA VIRUSES (2 GENOME RNAs)



2.
UNUSUAL LIFE CYCLE: RNA --> DNA (HOST) --> RNA



3.
ALL MAKE REVERSE TRANSCRIPTASE (pol GENE PRODUCT)



4.
INSERTED GENOME IS: host--LTR--gag--pol--env--LTR--host



5.
RNA TUMOR VIRUSES AND LENTIVIRUSES (HIV & RELATIVES)







