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Prions and extraneural tissue lymphocompetency

• In sheep (1936) • In primates (1959,1966) • Kuru syndrome : ritual cannibalism

• Experimental transmission to chimpanzee

Prions are infectious

Two separate evidences for the infectious transmission of prions 

Natural entry sites for prions

Apart from the experimental / iatrogenic intracerebral route, prions can find their way to CNS through p. 17 

Splenic prion replication and barrier species transmission

When the spleens turn out to be more permissive to allotypic prion than the brain Béringue 2012

p. 19
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• Prp peripheral expression is

• low but significant • Associated with the immune system (skin, gut, mucosae…)

• Peripheral entry

• Low to high attack rate • Slow pace (as compared to intracerebral route)

• Not necessarily connected with CNS infection (a question of time ? )

• Very efficient colonization of the lymphoreticular system

• PrP Sc in the periphery is 

  human prion infections 85 % of unknown origin = sporadic 1 -2 cases/million inhabitant (with variations) 15 % genetic (over 30 mutations identified) familial CJD Gertsmann Straüssler Scheinker (GSS) familial fatal insomnia (FFI) ε % infectious, through iatrogenic, alimentary exposure Kuru (1950s. ended after cannibalism rituals have been forbidden) Variant of Creutzfeldt-Jakob (∼ 200 cases) iatrogenic (growth Hormone, blood transfusion, contaminated electrodes)

•

  Prions are entirely composed by a "misfolded form" of a naturally produced protein. Prions and extraneural tissue lymphocompetency January 2023 / Pierre Sibille PrP C expression is weak in spleen… • … mostly located in the capsule and trabeculae… … and inducible Spleen capsule (arrow) and trabecula (arrowhead), Lötscher 2003 Naive IC-treated From Moudjou, 2001 p. 15 Prions and extraneural tissue lymphocompetency January 2023 / Pierre Sibille Lymphoid system is… • … a tissue network in charge with immune functions • Production of immune cells : primary lymphoid organs • bone marrow • thymus • Education and amplification of specific immune response in secondary lymphoid organs • Lymph nodes • Peyer's patches • Spleen… • … an extraneural site for early and efficient prion amplification CWD inoculation results in Tg(cerPrP) mice (Denkers 2010) • Oral route • Kuru • Mad cow outbreak • Oral and olfactory mucosa • Incubation time equivalent to peritoneal route (>500 days vs 170 with ic) • Role of the reticular lymphoid system (with role of FDCs, Bessen 2009) • Skin scarification and more generally skin or mucosal lesions • (Taylor 1996) • Dependency upon FDCs but not Langerhans cells (Mohan 2004, 2005) • Eye (conjunctiva) • Scott 1993 • Attack rate: 50%, Incubations times similar to intraperitoneal inoculation

  Prions and extraneural tissue lymphocompetencyJanuary 2023 / Pierre Sibille Precocious accumulation of PrP Sc in the lymphoid tissue Prions and extraneural tissue lymphocompetency January 2023 / Pierre Sibille

••

  Detected sooner or in absence of CNS contamination • Silent in a large portion (1/2000) of the BSE-exposed UK population • Associated with prion mutation / species barrier crossing • Associated to environmental contamination with Scrapie / CWD • Consequences for global health • Human health: blood-derived pharmaceuticals, blood transfusion, graft surgery… • Food & environment safety Prions in the periphery ? Requirements & consequences for a natural route Focus on Follicular dendritic cells (FDCs) • Stromal cells • Keystone of the germinal center architecture Spleen X40-mfge8 labeling p. 24 Prions and extraneural tissue lymphocompetency January 2023 / Pierre Sibille Stromal origin of FDC • Pericytes are mural vascular cells • Trophic and shaping role : blood flow maintainance and homeostasis • Endothelium precursor for remodelling of the vasculature • Contribute to the formation of skeletal muscle • Can differentiate into neural cells (Karow 2021) • DIFFERENTIATE into FOLLICULAR DENDRITIC CELLS (FDC) originate from vascular pericytes from Kranich Front. Immunol. 2016 p. 25 Prions and extraneural tissue lymphocompetency January 2023 / Pierre Sibille FDC: Keystone of the germinal center architecture • Essential role in germinal center formation/maintainance (Prinz, 2002) • Education/activation of reactive B Cells (Kosko-Vilbois, 2003, Kranich 2008) • Recruitment of pre-B Cells • affinity maturation and survival • clonal selection of B cells or • Apoptotic removal of unwanted B cells from Kranich Front. Immunol. 2016 Consequences for Follicular Dendritic Cells studies • Abundance is less than 0.2% • No monospecific cellular marker • FDC purification uneasy • Trophic interdependence between B cells and FDCs • Depletion, KO tricky to perform from Usui, Mol Immunol 2012 • As for the spleen, granuloma are competent for lymphotropic L-BSE replication, NOT for CPrP expression level is related to incubation times • Essential contribution of mouse transgenesis • Several mouse lines with various PrP expression levels • The higher levels of PrP, the shortest incubation times Prion accumulation in relation with PrP expression levels Marked importance of the PrP expression level in prion infections Prions and extraneural tissue lymphocompetency January 2023 / Pierre Sibille

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

TSE due to a slow virus???

  

		1 st experimental transmission
	scrapie		
	intraocular		
	inoculation of spinal cord	Cuillé	Chelle
	material		
				Daniel Carlton Gajdusek
		1 year incubation	
			KURU	sMCJ

•

  Decrease in PrP C expression • Transient increase in PrP Sc production rate Prion accumulation in relation with PrP expression levels Modulation of the PrP expression level during prion infections

	Mays 2014
	p. 39
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•

  21K fast prion is a mutant appearing stochastically • Diluting Lan404 initial isolate material results in acquisition of Lan21K (not fast) profile • Diluting Lan19K prions does not change the profile • The agent initially present in Lan404 isolate should have a replication pace at least 3 times slower than that of 19K 21Kfast dos not pre-exist within Lan 404 isolate Spiking of 21K fast in isolate results in 100% 21Kfast profiles

(Le dur 2017)
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Prions and extraneural tissue lymphocompetency January 2023 / Pierre Sibille Prions in the periphery ?
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