PROKARYOTIC BIOLOGY

VIROIDS & PRIONS

I.
VIROIDS

A.
STRUCTURE & SEQUENCE



1.
NUCLEOTIDE SEQUENCE -- 246N (CCCVd) TO 375N (CEVd)




a.
NUMBERING SYSTEM




b.
ROD SHAPE  (20:1 AXIAL RATIO)




c.
27 DISTINCT VIROIDS (7 OTHERS UNASSIGNED)




(1)
>100 NUCLEOTIDE SEQUENCES DETERMINED





(2)
ISOLATE VARIATION  



2.
SECONDARY STRUCTURE




a.
CIRCULAR <=====> LINEAR




b.
BASE-PAIRED REGIONS AND LOOPS




c.
STRUCTURAL TRANSITIONS WITH DENATURATION


B.
CLASSIFICATION -- BASED ON SEQUENCE AND SELF-CLEAVAGE



1.
POSPIVIROIDAE - PSTVd FAMILY (24 MEMBERS)




a.
POSPIVIROID - PSTVd GROUP (8 MEMBERS)




b.
COCADVIROID - CCCVd GROUP (4 MEMBBERS)




c.
HOSTUVIROID – HSTd    (1 MEMBER)




d.
APSCAVIROID - ASSVd GROUP (8 MEMBERS)




e.
COLEVIROID  - CbVd-1  (3 MEMBER)



2. 
AVSUNVIROIDAE - ASBVd FAMILY (3 MEMBERS,SELF-CLEAVAGE)




a.
AVSUNVIROID - ASBVd (1 MEMBER)




b.
PELAMOVIROID - PLMVd AND CChMVd (2 MEMBERS)


C.
REPLICATION 



1.
NO CODING SEQUENCES -- NO REPLICASE


2
+ STRANDS ---> - STRANDS  ---> + STRANDS



3.
RNAP II THE PROBABLE ENZYME


D.
PATHOGENESIS



1.
INFECTIVITY OF CLONES



2.
DISEASE




a.
LIKE VIRUS INFECTIONS





1.
WILTS, STUNTING, LEAF DISTORTIONS, NECROSIS





2.
MANY ARE SYMPTOMLESS -- LATENT VIROIDS




b.
PROTEIN CHANGES  (LITTLE NA CHANGES)




c.
CELL TO CELL MOVEMENT IS RAPID




d.
SEED, POLLEN & AGRICULTURAL TRANSMISSION

II.
PRIONS  -- KURU, AN UNUSUAL HUMAN DISEASE


A
EPIDEMIC IN PAPUA, NEW GUINEA 1920-1970


B.
WOMEN AND CHILDREN AFFECTED


C.
LOSS OF MOTOR SKILLS AND DEMENTIA


D.
DEATH USUALLY WITHIN ONE YEAR



E.
DISEASE STUDIED BY CARLETON GAJDUSEK



1.
TRANSMITTED BY RITUALISTIC CANNIBALISM - MOURNING



2.
PROPERTIES LIKE OTHER RARE HUMAN DISEASES, EG. CJD



3.
RECENTLY IN ENGLAND MAD COW DISEASE



F.
RECENT WORK ON SCRAPIE, CJD AND KURU--PRIONS


1.
RAPID ASSAY WITH HAMSTERS



2.
THE "PARTICLE" IS A PROTEIN: 
NO NUCLEIC ACID


3.
A DNA PROBE WAS MADE: AA SEQUENCE ---> NUC SEQUENCE



4.
THE HAMSTER GENE WAS ISOLATED USING THE PROBE



5.
THE PRION GENE WAS SEQUENCED



6.
THE "INFECTIOUS PARTICLE" IS A HOST PROTEIN



7.
HETERODIMER CAUSES NORMAL PROTEIN TRANFORMATION


G.
IS THERE A CURE FOR THIS RARE DISEASE ?



H.
BEEF, GREAT BRITAIN, AND BSE - MAD COW DISEASE

