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Prion diseases

Bovine spongiform encephalopathy, Creutzfeldt-Jakob disease, scrapie
eLoss of neurons, gliosis and vacuolation. Amyloidosis.
eLong, asymptomatic incubation periods
eInherited, acquired, sporadic

ePrions and the prion protein
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Prions and Prion Diseases

\What is a prion?
*What is a prion disease?
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# Seeds of iliness could be pacsad via infected blood and tissus
»Shock finding raises fears aboit the safety of some surgery
waring for somicono withdementindocs not pose aryy risk
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# Seeds of iliness could be pacsad via infected blood and tissus
»Shock finding raises fears aboit the safety of some surgery
» Caring for somcana withdementiadocs not pose any risk
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Prions are :

Chromosomally-encoded proteins

Two forms : “Normal” and “Prion”

The Prion form can induced the Normal form into a new copy of
the prion form

Over-producing the protein increases the frequency of prion
generation

Biochemical proof of a prion by infectivity of recombinant
protein in altered form
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PK cleavage sites in ovine PrPP
linked to scrapie () or
BSE ( | in sheep

PHGGGWGQPHVGGGWGQPHvGG GGWGQGGSHSQW

T e o

Stack et al., 2002; Thuring et al., 2004;

- —_—
Baron et al., 2004; ”!’ "

FQOPrPPOPKYIBRERGLIE. F
28115 2IL/1E—(H$LL
[EBSE (| ) ISBEEL TLV:

PHGGGWGQPHVGGGWGQPHvGG GGWGQGGSHSQW

roi

6H4

Stack et al., 2002; Thuring et al., 2004;
Baron et al., 2004;




Bovine spongiform encephalopathy

eprion protein disease
esingle strain phenomenon
eextended common source of infection
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Where are the BSE prions?

Skull, excluding mandible (>12 months) :
Brain (> 12 months) Spm;#,g?,;ﬁls(f 12
Eye (> 12 months)

Intestines,
A from the
% duodenum to the
rectum (All ages)

Vertebral column (> 30

— Tonsils (all ages months)
Arimel & (all ages) Dorsal root ganglias
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Molecular signals for BSE

e PrP detection in ELISA formats — ‘rapid testing’ = usual primary
screening tool

» Banding patterns of PrP4 on Western blotting - screening and/or
confirmation
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Brainstem sampled through
the foramen magnum

Key diagnostic
target areas
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Controls on BSE in the EU

e Public health protected through the removal of the Specified
Risk Materials

e Animal health protected through the ban on the use of
proteins of animal origin in feed

* Monitoring of BSE is an epidemiological tool to monitor
declining trend of BSE
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The rise and fall of the UK BSE epidemic

1988/9 BSE notifiable and ruminant to ruminant
feed ban

1989 UK SBO food ban 2009 12
- 1990 UK SBO feed ban 2010 11
| 2011 7
2012 3
] 2013* 3
) 1996 UK mMBM feed ban 2014 !
| 2015 2%
2016 0

2001 EU PAP feed ban
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Predicted impact of earlier/later
implementation of BSE control measures
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Classical and
Atypical types of BSE
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Molecular patterns of PrPres in
classical and atypical BSEs

BSE Type H BSE Type L
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Brain regional
distribution of
PrPP in BSE and
BASE

Casalone et al., 2004
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Mad Cow Disease or Bovine | THE ﬁ?ﬁf T]M]
Spongiform Encephalopathy s BESTFOR -

.

New variant Creutzfeldt-
Jakob disease
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MNo. BSE cases ( UK "000s; EC x 100)
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Uncertainty in the tail of the vCID epidemic
Garske & Ghani, PLoS One, 2010
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Origins of BSE, past and present,
in Great Britain

The BSE Inquiry, 2000
The Horn Review, 2001

EU SSC “Hypotheses on the origin
and transmission of BSE” , 2001
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The rise and fall of the UK BSE epidemic

1988/9 BSE notifiable and ruminant to ruminant
feed ban

1989 UK SBO food ban 2009 12
- 1990 UK SBO feed ban 2010 11
| 2011 7
2012 3
] 2013* 3
) 1996 UK mMBM feed ban 2014 !
| 2015 2%
2016 0

2001 EU PAP feed ban
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Recent cases of classical BSE
in Europe and Canada (b, born; d, died)

Great Britain : b. may 31¢, 2009; d. Sept 15t, 2015 (75.5 mo)
Ireland: b. June 2010; d. June 2015 (60 mo)

France: b. April, 2011; d. March 2016 (59 mo)

Canada: b. mMarch, 2009; d. Feb, 2015 (71 mo)
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(b, born; d, died)

Great Britain : b. may 31¢, 2009; d. Sept 15t, 2015 (75.5 mo)
Ireland: b. June 2010; d. June 2015 (60 mo)

France: b. April, 2011; d. March 2016 (59 mo)

Canada: b. mMarch, 2009; d. Feb, 2015 (71 mo)




How much infectivity....”?
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Dose-survival time curve for oral
infection of cattle with classical BSE prions

EE Wells et al, 2007
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Oral dose response survival times in

cattle fed BSE-infected brain
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BSE epidemic curve for GB; including cases born
after the 1996 GB mMBM feed ban (BARB
cases), and atypical BSE cases
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[

Epidemic curve of classical BARB cases (n=178)
and atypical BSE cases (n=10; 4 of which were
BARB)
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Risk Pathways
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Spatial cluster analysis and descriptive epidemiology
of BARB cases in GB (an update of the 2012 study)

* 17 new BARB cases since the 2009 study, of which 4 are
atypical

e New spatial cluster analysis using the whole cattle
population at risk as the denominator

e |In addition, a descriptive epidemiological analysis of the
new cases

¢ Data sources:
— BSE database (VLA)
— Cattle Tracing System (CTS)
— BSEO1 forms (epidemiological info)
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There have been 178 classical BSE BARB cases to date.
13 of these occurred since the 2009 case control analysis.

A Poisson spatial cluster

3 analysis of all 166 holdings with
< £ BARB cases to date shows a
o oA homogeneous distribution, with
| RE no significant spatial
DX Koy clustering compared with the
§ il S » wawass  general population.
& _""&: | The 166 affected holdings are
.e mapped, along with the cattle
';,;- s population at risk (location of
e “ %) ':."‘- cattle holdings) which was used
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There has been a reduction in spatial clustering since
the 2009 analysis (which identified 3 areas of excess
BARB density), supporting the hypothesis that the risk
of infection in the BARB phase is more
geographically homogeneous than in previous
phases of the epidemic.

This spatial distribution provides support to the
suggestion that exposure from a single feedborne
source of infection is unlikely; and does not refute
the hypothesis that exposure was from an exogenous
source.

® e
2009 DT LM% . ZERIEREEIEFEALLTEY.
(B9 #r Tl&. BARBZFEEHIBE| /> TULVA3 DD ihiE
MAEIESNT) . LLETOBSERITEAIZLEL T, BARB
J2x—XIZBFARLE)RIOAENEYHMBHIZHY—T
HBEVSREREZTITTLNS,
CDEMMIDTIL. BE—ORHAFZDRELENSDIEL
ETCIILIZESTHALEZZEHLTWS SRR
MEDIFKREVSREREBET HLD TIXELY,

]




Farms with multiple BARB

casSes

e Of 166 farms with classical BARB cases, ten had had more than one

case.

* One farm had three cases (two were detected on the same day, by
cohort surveillance), and the rest each had two cases.

* For two of the ten farms, the second BARB case was detected as a
result of clinical suspicion. For five out of ten, the subsequent BARB
cases were detected by cohort surveillance.

* On nine out of the ten farms, the second cases were detected within a
short time period of the first, i.e. approximately a year.

The existence of one BARB case may

increase the likelihood of

finding another BARB case on the same farm, due to
increased farmer awareness and active surveillance

measures.
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Thank you
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Cases of atypical BSE in Great Britain
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