TSE pathogenesis In
lymphoid tissues



Transmissible spongiform
encephalopathies

Disease

Creutzfeldt-Jakob disease

Kuru

Scrapie

Bovine spongiform encephalopathy
Feline spongiform encephalopathy

Chronic wasting disease

Transmissible mink encephalopathy

Species
human

human

sheep & goats
cattle

cats
deer & elk

mink




TSEs and the prion protein, PrP

PrPc - PrpPsc

Soluble Insoluble

PK sensitive Relatively PK resistant
Cell membrane Fibrillar




How do TSEs reach the brain?
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Accumulation of infectivity in the spleen and brain
following peripheral challenge of mice with scrapie



Sites of abnormal PrP accumulation in the spleen
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PrPsSc¢ accumulates in direct
association with FDCs
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ME7 scrapie replication in lymphoid tissues depends on PrP-expressing FDCs
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Signals supporting FDC maintenance
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The LTBR-Ig fusion
protein
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Force et al. (1995) J. Immunol. 155, 5280.



‘Turning-off’ FDCs
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Follicular dendritic cell

Mackay & Browning (1998) Nature 395, 26.



‘Turning-off’ FDCs
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Temporary inactivation of follicular dendritic cells
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Experiment Design
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Temporary inactivation of FDCs delays
neuroinvasion of scrapie
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PrPs¢ accumulation in the spleen 70 d following i.p.
injection with ME7 scrapie

a b c
Treatment hu-Ig LTBR-Ig hu-lg LTBR-Ig hu-lg LTBR-Ig
Timing (dpi) -3 -3 +14 +14 +42 +42
KDa 1 2 3 4 M 5 6 7 8 1 2 34 56 7 8 1 23 4M 5 67 8
80 —
424 _ —
326_ 0 _ _
PK - + - + -+ -+ -+ -+ - + -+ -+ - + -+ -+
Infectivity 5.7 5.6 ub UD 50 5.3 49 5.0 57 4.9 49 5.0

Nature Medicine (2000) 6, 719-720



Possible spread of TSE infectivity from site of infection
to the CNS

Spleen or
lymph node
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Molecular mechanisms of immune
complex-trapping by follicular dendritic cells
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Brief overview of complement C3 activation

Classical pathway Alternative pathway

1-’\/\/

C3 turmover
C4b2a
/) I C3 convertase

8

C3bBb R4
C2b C3 convertase

c3a@® / . '\ @cs3a

WA AV

C3a




Role of C3 in scrapie pathogenesis

Experiment design

Injection with
ME?7 scrapie Spleen collection
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PrPsc and infectivity accumulation
in the spleen

70 days following i.p. injection with ME7 scrapie

Treatment PBS

Infectivity n.d.




Transient C3 depletion significantly
delays onset of scrapie

PBS 178
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Which complement activation pathway?

Classical pathway Alternative pathway
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PrPs¢ and infectivity accumulation
in the spleen

70 days following i.p. injection with ME7 scrapie

Mouse strain WT WT BfiC2/- Bf/C2"- C1q™ C1q™*

Infectivity . : 4.9 5.0 4.2 4.4

WT = C57BL/6




Scrapie pathogenesis in C1q7-
and Bf/C2-7/- mice
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Potential molecular interactions between

scrapie and follicular dendritic cells
Scrapie agent/ PrP*
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Nature Medicine (2001) 7, 485-487



Possible spread of TSE infectivity from site of infection
to the CNS

Spleen or
lymph node
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Migrating intestinal dendritic cells transport PrPs¢
from the gut

NBr SAF

Control injected
1 2 3 4 5 6 7 8 9
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T cells DCs control

Huang et al. J. Gen. Virol. in press



Possible spread of scrapie from the gut lumen to the CNS

villus

\ Scrapie agent
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