Prokaryotic Biology

VIROIDS & PRIONS
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A. STRUCTURE & SEQUENCE

1. NUCLEOTIDE SEQUENCE -- 246N (CCcCvd) TO 375N
(CEVA)
a. NUMBERING SYSTEM
b. ROD SHAPE (20:1 AXIAL RATIO)
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Viroid structure
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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 MEMBERS)

C. APSCAVIROID - ASSVd GROUP (8
MEMBERS)
d. COLEVIROID - CbVvd-1 (3 MEMBER)
e. HOSTUVIROID - HSVd (1 MEMBER)
2. AVSUNVIROIDAE - ASBVd FAMILY (3 MEMBERS)

SELF-CLEAVAGE HAMMERHEAD

a. AVSUNVIROID - ASBVd
b. PELAMOVIROID - PLMVd AND CChMVd

Left hand Pathogenic Conserved Variable Right-hand

terminal domain central domain terminal
domain domain domain
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C. REPLICATION
1. NO CODING SEQUENCES --
2 + STRANDS ---> - STRAND RANDS
3. RNAP IT THE PROBABLE E
D. PATHOGENESIS
1. INFECTIVITY OF CLONES
2. DISEASE
a. LIKE VIRUS INFECTIO
1. WILTS, STUNTING,

IONS,

NECROSIS
2. MANY ARE SYMPTOML VIROIDS
b. PROTEIN CHANGES (LI ES)
c. CELL TO CELL MOVEME
d. SEED, POLLEN & AGRIC MISSION
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Viroid pathogenesis
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Chrysanthemum stunt viroid (CSVd)


http://www.defra.gov.uk/planth/pestpics/csv2big.jpg
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Viroid pathology

PLUM DAPPLE : Hop stunt viroid (HSVd)
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Viroid pathology

©H.D. Thurston
Potato spindle tuber viroid (PSTVd)


http://vegetablemdonline.ppath.cornell.edu/Images/Potatoes/PotatoViruses/PotatoVirusfs7.jpg
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Citrus Exocortis viroid (CEVd)
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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,

AND SCRAPIE

EG.
3. RECENTLY IN ENGL
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KURU, AN UNUSUAL HUMAN DISEASE



http://pathology.mc.duke.edu/neuropath/CNSlecture2/kuru.jpg

A little history and mystery... Kuru

Kuru- affected the Fore tribe of New Guinea
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Kuru means shivering or shaking



Gajdesuk and Zigas examine a boy in the late stages
of Kuru- The child is nearly incapacitated




¢ For all prion diseases, it looks like they all arose
1nitially by genetic mutations or spontaneous
conformational changes = CJD, GSS, FFI, Scrapie

¢ These diseases were and are found at low levels
everywhere

¢ But humans have caused epidemics by (1)
1mporting infected species = scrapie (2) Being
cannibals = Kuru (3) Feeding other animal species to
themselves = BSE & vCdJD (4) Iatrogenic
transmission (medical procedures), corneal
transplants, cadaver human growth hormone etc.



Signs and Symptoms of Scrapie

¢ Intense itching alleviated by rubbing against
walls, trees etc.

¢ Rubbed off wool

¢ Tremors, staggers, blindness

¢ Always fatal

A sheep with scrapie...
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Mad cow disease — BSE (bovine spongiform
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http://exn.ca/news/Images/19970428-cow.jpg

4000 -}

3 . | '
500 Mammalian

- ] MEBM ban
3000 - SBO ban .

2500 - _
Feed ban
2000 - mtroduced

_ Feed security|
1500 - First venlied assured

case of BSE
1000 -

s00 -

o]
3]
o
=
-
&
o
E
=
a

e e

1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000

Month/year of clinical onset

First verified BSE case in 1986. First case of vCJD 1n
1994. Shorter incubation means that we are seeing the
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F. RECENT WORK ON SCRAPIE, CJD AND KURU--
1. RAPID ASSAY WITH HAMSTERS
2. THE "PARTICLE" IS A

3. A DNA PROBE ENCE -

THE HAMSTER
THE PRION G
THE "INFECT HOST
HETERODIMER TEIN

USING ROBE

IN

N o U1

G. IS THERE A CUR
H. BEEF, GREAT BR

SEASE

D CO SE










Once an abnormal form of the protein is either produced,
consumed, or spontaneously changed, 1t acts as a
template and causes other normal PrP¢ protein to
change conformation into PrPsc

The PrPsc clumps together and causes holes and plaques
1n the brain = neurodegenerative symptoms of this

. 3.4
A %//;’ — /% B. Spontaneous conversion

Np

///f C. Somatic mutation

Conversion of PrPcto
Prpsc

Prpse
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Human Prion Gene
Chromosome 20
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!Gallus gallus (chicken) Galliformes .f Marsupi alia

Trichcsurus vu lpecu a (poss um)
Callicebu s maoluch (D usky titi mo rkey)
Ateles geoffroy [(BHack-handad spider monkey)
bteles pariscle (s pider morke vy )
Sotus trivirgaus (douacor i, rigt or ovwl mockey )
Saimi ri sciurus [co MmMonsqum el morkey)
Cebos ap ella [brown ¢ apucdching)
Ca lithnx jacchu s (white-tufte d -ear mamnos et )
Presbytis francacisi

Colubus guereza (gLereza )
Carco pthecus dia na2 [Diana m orkey)
Cercopithecus asthio ps (Afrcan g eenmaonkey)
Papio hamadryas (baboon)
. Ma cacafuscata (Japanesema caque)
Macaca arctades (st ump-biled ma caque)
Macaca fascicdans ( crap-eating m acaqgoe)
T Porgo pygnaces [orangutan)
| Hylobates lar [ common gibb on)
'H viobates [ Sy mphalangus) syndactyus [ siamang)
Pantroglodytes (chimparzee)
Homo s apiens(hunan)
Gerilla gerilla (gornilla )
—— Ocbecile us Pemionus (Mmue dzer)
Bos tau nus-3 (cow)
Bos taurus-1 [(co w)
Bo s unus-2 (c ow)
Traogelaph us Strepsicer os-1(greater kudu)

Prim ates

Artiodactia

Owis aries -1 [sheep)

Ovisaries-2 (sheep)

Cap 3 hircus [goat )

Sus serofa (pig) Camivora

— Must da putcorius-1 (Eurcpean polecat)
“— Mustda putorius-2 (E uropean pole cat)

Me scoricetus au mtus (gadden hamster) Rockn tia

I Tragelaph us strepsicer os-2(greater kudu)

Cricetdus migatornus (A renerian bams ter)
— —— Ratbus norw egicus (Zitte r Rat; Norway , beownirat’
Mus muscuu -1 (housem ouse )
4‘}1 us muscdus- 2 (housemouse)
Mus muscalus-2 (h ousemouse)
O ryccaagus c unicdus (Rbbit) L= gomor pha
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