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PROGRAM

PROGRAM

FRIDAY 25th OCTOBER

THURSDAY 24th OCTOBER

PRION DISEASES IN ANIMALS (continuation)

8:30-10:00
9:30

Registration
Welcome

10:00-11:00

Chair: Jesus Requena
Invited Speaker: Professor Markus Glatzel (Institute of Neuropathology, University Medical Center

9:00-10:00

PRION STRUCTURE AND BIOLOGY
Hamburg ± Eppendorf)

11:00-11:30
11:30-13:00

13:00-14:30
14:30-15:30

- “The role of proteolytic processing of the prion protein in neurodegenerative diseases”
Coffee Break and Poster Discussion
Chairs: Salvador Ventura and Jesus Requena
Oral Communications:
1. Giovanni Spagnolli (CIBIO-University of Trento)
- “Unraveling Common Molecular Mechanisms of Prion Propagation”
2. Yaiza B. Codeseira (CiMUS-University of Santiago de Compostela)
- “A Structural Insight of Infectious Recombinant PrPSc Using FTIR”
3. Hasier Eraña (CIC bioGune, ATLAS Molecular Pharma)
- “A largely scalable new method to produce infectious recombinant prions”
4. Susana Navarro (IBB, UAB)
- “A first bacterial extracellular and functional prion-like protein”
5. Yanick Bichot (Biorad)
- “A complete and consistent solution for TSE diagnosis”
Lunch
Chair: Jesus Requena
Invited Speaker: Professor Maria João Saraiva (Molecular Neurobiology group - Instituição de
investigação e inovação em saúde i3S and IBMC - University of Porto)

- “Animal models of transthyretin amyloidosis to search for FAP patient´s biomarkers”

PRION DISEASES IN ANIMALS
15:30-16:30

16:30-17:00
17:00-18:00

18:00

Chairs: Enric Vidal and Hasier Eraña
Oral Communications:
6. Alba Marín-Moreno (CISA-INIA)
- “Broad study of the diversity of classical scrapie prions circulating in Europe by using just two
rodent models”
7. Tomás Barrio (Centro de Encefalopatías y Enfermedades Transmisibles Emergentes, University of
Zaragoza)
- “Mixtures of prion substrains in field cases of scrapie revealed by mice bioassay”
8. Marina Betancor (Centro de Encefalopatías y Enfermedades Transmisibles Emergentes, University
of Zaragoza)
- “Therapeutic assay with the non-toxic C-terminal fragment of tetanus toxin (TTC) in transgenic
murine models of scrapie”
Coffee Break and Poster Discussion
Chairs: Tomas Mayoral and Juan Badiola
Oral Communications:
9. Diego Sola (Centro de Encefalopatías y Enfermedades Transmisibles Emergentes, University of Zaragoza)
- “Infectivity study: inoculation of tg340 mice with tissues from resistant goats inoculated with
bovine and caprine bovine spongiform encephalopathy”
10. Mafalda Casanova (University of Evora, INIAV)”
- “Characterization of the first Portuguese cases of Atypical Scrapie in transgenic ovine ARQ-PrP
mice”
11. A. Hernaiz (LAGENGIO, University of Zaragoza)
- “Whole genome DNA methylation profiles in the central nervous system of sheep naturally
infected with scrapie”
Musical moment by ĂƐƚƌĂ>ĞƵĐĂdƌŝŽ
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Chair: Leonor Orge
Invited Speaker: Doctor Sylvie Benestad (Norwegian Veterinary Institute, Oslo)
- “CWD Norwegian experience, diagnosis and control, risk analysis and characteristics of the
Norwegian CWD cases”
10:00-11:00 Chairs: Rosa Bolea and M. Lurdes Pinto
Oral Communications:
12. Raymond Bujdoso (Cambridge University)
- “Susceptibility of human PrP ƌŽƐŽƉŚŝůĂto cervid prions”
13. Christopher J. Silva (USDA)
- “Quantitating prion polymorphisms from heterozygous CWD-infected white-tailed deer”
14. Alicia Otero (University of Alberta)
- “Elk-PrPC expression levels do not alter the Wisc-1 CWD strain properties and favors its
selection from mixtures”
11:00-11:30 Coffee Break and Poster Discussion
11:30-12:00 15. Amy L. Robinson (Roslin Institute)
- “Regional variation in the prion protein gene (WZEW) in wild European deer species”
16. Jorge C. Pereira (CITAB, CECAV, UTAD)
- “Chronic wasting disease risk assessment in Portugal - Genetic variability preliminary results
and future perspectives”

PRION DISEASES AND PRION-LIKE DISEASES IN HUMANS
12:00-13.00 Chair: Joaquin Castilla
Invited Speaker: Doctor Elvan Boke (Centre for Genomic Regulation, Oocyte Biology and Cellular
Dormancy group, Barcelona)

- “The Balbiani Body: A super-organelle held together by amyloid-like assembly”
13:00-14:30 Lunch
Maria Torres and Joaquin Castilla
14:30-16:30 Chairs: Juan
- 9th Iberian Congress on Prions 2020
Oral Communications:
17. Benoit Schneider (Université Paris Descartes, Inserm)
- “Three pathological consequences of TACE D-secretase deregulation in prion diseases”
18. Franc Llorens (CIBERNED, IDIBELL, University Medical School, Goettingen)
- “Plasma total prion protein as a potential biomarker for neurodegenerative dementia:
diagnostic accuracy in the spectrum of prion diseases”
19. Charlotte M. Thomas (Roslin Institute )
- “Optimising RT-QuIC for the detection of prion seeding activity in BSE-infected ovine blood.”
20. Juan Carlos Espinosa (CISA-INIA)
- “Amino acid residues in E2-D2 loop of human-PrP regulate prion strain susceptibility”
16:30-17:00 Coffee Break and Poster Discussion
17:00-18:00 Chair: Franc Llorens
Oral Communications:
21. O. Andreoletti (UMR INRA ENVT)
- ”sCJD agents distribution in peripheral tissues”
22. Abigail B. Diack (Roslin Institute)
- “vCJD strain is consistent in individuals of two WZEW codon 129 genotypes”
20:00
Congress Dinner
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7KHUROHRISURWHRO\WLFSURFHVVLQJRIWKHSULRQSURWHLQ
LQQHXURGHJHQHUDWLYHGLVHDVHV

3URIHVVRU'RFWRUMarkus

Glatzel 3URIHVVRURI1HXURSDWKRORJ\DQG'LUHFWRURIWKHΖQVWLWXWH

RI1HXURSDWKRORJ\8QLYHUVLW\0HGLFDO&HQWHU+DPEXUJ(SSHQGRUI+DPEXUJ*HUPDQ\

3URIHVVRU 0DUNXV *ODW]HO JUDGXDWHG DQG GRFWRUDWH LQ 0HGLFLQH LQ  DW 0HGLFDO 6FKRRO
8QLYHUVLW\RI8OPDQG)UHLEXUJDQGJRWKLVKDELOLWDWLRQLQ1HXURSDWKRORJ\LQDW8QLYHUVLW\
RI=XULFK%HWZHHQDQG3URI*ODW]HOZDVȴUVWD3RVWGRFWRUDO5HVHDUFK)HOORZDQG
WKHQDUHVLGHQWLQ3DWRORJ\DQG1HXURSDWKRORJ\LQWKH/DERUDWRU\RI3URIHVVRU'RFWRU$$JX]]L
DW8QLYHUVLW\RI=XULFKZKHUHKHVWD\HGDVDFRQVXOWDQWIRU1HXURSDWKRORJ\XQWLO

1HXURGHJHQHUDWLYH GLVHDVHV VXFK DV $O]KHLPHUȇV GLVHDVH RU SULRQ GLVHDVHV DUH XQWUHDWDEOH
GHELOLWDWLQJGLVHDVHVRFFXUULQJPDLQO\LQWKHHOGHUO\
)RUWKHVHGLVHDVHVPROHFXODUPHFKDQLVPVRIQHXURGHJHQHUDWLRQDUHRQO\SDUWLDOO\XQGHUVWRRG
$EHUUDQWSURWHRO\WLFSURFHVVLQJRIQHXURQDOO\H[SUHVVHGSURWHLQVOHDGLQJWRGLVWXUEHGQHXURQDO
SURWHLQKRPHRVWDVLVUHSUHVHQWVRQHPHFKDQLVPOHDGLQJWRQHXURGHJHQHUDWLRQ
7KHPHPEUDQHDQFKRUHGFHOOXODUSULRQSURWHLQSOD\VGHWULPHQWDOUROHVLQQHXURGHJHQHUDWLRQ
E\LWVDELOLW\WRPLVIROGLQWRDSDWKRJHQLFLVRIRUP LQSULRQGLVHDVHV DQGE\DFWLQJDVDQHXURQDO
UHFHSWRUIRUWR[LFSURWHLQROLJRPHUV HJLQ$O]KHLPHU VGLVHDVH 7KHPDWXUHIRUPRIWKHSULRQ
SURWHLQ LV SURFHVVHG E\ D YDULHW\ RI SURWHRO\WLF FOHDYDJH HYHQWV LQFOXGLQJ VKHGGLQJ E\ WKH
PHWDOORSURWHDVH$'$0
8VLQJ FHOOXODU PRGHOV DQG JHQHWLFDOO\ PRGLȴHG PLFH ZH VWXG\ WKH LPSDFW RI SURWHRO\WLF
SURFHVVLQJ RI WKH FHOOXODU IRUP RI WKH SULRQ SURWHLQ RQ LWV SK\VLRORJLFDO IXQFWLRQV DQG LWV
LQȵXHQFHRQQHXURGHJHQHUDWLYHGLVHDVHV
+HUHZHUHSRUWRXUPRVWUHFHQWȴQGLQJVRQWKHSK\VLRORJLFDODQGSDWKRORJLFDOUHOHYDQFHRI
WKHVHSURFHVVLQJVWHSDQGSUHVHQWDQXSGDWHRQRXUH[SHULPHQWDOVWUDWHJ\RIH[SORLWLQJWKHVH
FOHDYDJHHYHQWVDVDWKHUDSHXWLFRSWLRQLQQHXURGHJHQHUDWLYHGLVHDVHV

6LQFHWKHQ3URIHVVRU*ODW]HOLVWKH'LUHFWRURIWKHΖQVWLWXWHRI1HXURSDWKRORJ\DQG3URIHVVRURI
1HXURSDWKRORJ\8.(8QLYHUVLW\RI+DPEXUJEHLQJDOVR&KDLUPDQRIWKH'LDJQRVWLF&HQWHU
8.(DWWKHVDPH8QLYHUVLW\VLQFH0RUHRYHU3URIHVVRU*ODW]HOLVHGLWRULQ&KLHIRIȊ%UDLQ
3DWKRORJ\ȋMRXUQDOVLQFH
3URIHVVRU *ODW]HO KDV DXWKRUHG DQ H[WHQVLYH ZRUN DUWLFOHV LQ SHHU UHYLHZHG MRXUQDOV DQG
SDUWLFLSDWHV LQ YDULRXV UHVHDUFK SURMHFWV ZLWK WKH DLP RI LGHQWLI\LQJ WKH PROHFXODU EDVLV RI
QHXURGHJHQHUDWLRQIRFXVLQJRQ SURWHLQ IROGLQJGLVHDVHV SULRQGLVHDVHV $O]KHLPHUGLVHDVH
QHXURVHUSLQGHPHQWLD ZLWKWKHIROORZLQJPDMRUDUHDVFHOOXODUDQGPROHFXODUPHFKDQLVPVRI
GLVWXUEHGSURWHLQGHJUDGDWLRQLQGHPHQWLDDQGWUDQVODWLRQDOUHVHDUFKLQYHVWLJDWLQJPROHFXODU
EDVLVRIGLYHUJHQWSKHQRW\SHVRIGHPHQWLD
3URIHVVRU*ODW]HOZDVGLVWLQJXLVKHGZLWKWKH3ȴ]HU$ZDUGIRU1HXURVFLHQFH  WKH*HRUJ
)ULHGULFK*¸W]$ZDUG  DQGWKH&DYDQDJK3ULFHRIWKH%ULWLVK1HXURSDWKRORJLFDO6RFLHW\
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$QLPDOPRGHOVRIWUDQVWK\UHWLQDP\ORLGRVLVWR
VHDUFKIRU)$3SDWLHQWvVELRPDUNHUV

3URIHVVRU'RFWRUMaria

João Saraiva 3ULQFLSDO5HVHDUFKHURI0ROHFXODU1HXURELRORJ\

JURXSΖQVWLWXL©¥RGHLQYHVWLJD©¥RHLQRYD©¥RHPVD¼GHL6DQGΖ%0&8QLYHUVLW\RI3RUWR3RUWXJDO

0DULD-R¥R0DVFDUHQKDV6DUDLYDUHFHLYHGD%6FLQ%LRORJ\IURPWKH8QLYHUVLW\RI3RUWR3RUWXJDO
LQDQGDQ06FLQ%LRFKHPLVWU\IURPWKH8QLYHUVLW\RI/RQGRQLQ%HWZHHQDQG
VKHGLGD3K'LQELRFKHPLVWU\DWWKH8QLYHUVLW\RI3RUWRDQGTXDOLȴHGDV3URIHVVRURI
%LRFKHPLVWU\LQWKH8QLYHUVLW\RI3RUWRLQ6KHZRUNHGIRUGLHUHQWSHULRGVDVD9LVLWLQJ
6FLHQWLVWDWWKH&ROOHJHRI3K\VLFLDQVDQG6XUJHRQVDW&ROXPELD8QLYHUVLW\1HZ<RUN6KHLV
'LUHFWRURIWKH0ROHFXODU1HXURELRORJ\*URXSDWL6DQGΖ%0&LQ3RUWR8QLYHUVLW\
0DULD - 6DUDLYD ZDV DZDUGHG WKH 6HLYD 3UL]H IRU 6HUYLFHV WR 6FLHQFH E\ WKH &LW\ RI 3RUWR LQ
DQGWKH*XOEHQNLDQ3UL]HLQ6FLHQFHLQ6KHKDVSXEOLVKHGRYHUDUWLFOHVLQSHHU
UHYLHZHGMRXUQDOVVHYHUDOUHYLHZVRQWKHVXEMHFWRIPROHFXODUELRORJ\RIPLVIROGLQJGLVHDVHV
RIWKHFHQWUDODQGSHULSKHUDOQHUYRXVV\VWHP

1RYHO LQVLJKWV UHJDUGLQJ )DPLOLDO $P\ORLGRWLF 3RO\QHXURSDWK\ )$3  SDWKRJHQHVLV DQG
PHFKDQLVPV XQGHUO\LQJ QHUYH GHJHQHUDWLRQ DUH SDUDPRXQW IRU WKH GHYHORSPHQW RI QRYHO
WKHUDSHXWLF VWUDWHJLHV RU GLVHDVH IROORZLQJ ELRPDUNHUV 0LFURDUUD\%DVHG *HQH ([SUHVVLRQ
$QDO\VLVKDVEHHQXVHGWRVHDUFKIRUDOWHUDWLRQVLQWKHWUDQVFULSWLRQDOPDFKLQHU\LQSHULSKHUDO
QHUYHDQGGRUVDOURRWJDQJOLDRIDSUHFOLQLFDO)$3PRXVHPRGHOFDUU\LQJWKH77590PXWDWLRQ
LQDKHWHUR]\JRXV+VIEDFNJURXQG +VI90 SUHVHQWLQJ775QRQȴEULOODUGHSRVLWLRQLQWKH
3162YHUDQGGRZQH[SUHVVHGJHQHVUHODWLYHWRQRQWUDQVJHQLFFRQWUROVZHUHWKHQDQDO\]HG
IROORZLQJ D SURWRFRO WHPSODWH WKDW HQFRPSDVVHV ERWK WKH SUHFOLQLFDO PRGHO DQG KXPDQ
FOLQLFDOVDPSOHV7LVVXHVDQGSODVPDVDPSOHVDUHLQYHVWLJDWHGE\51$DQGSURWHLQWRFRQȴUP
GLHUHQWLDOH[SUHVVLRQRIWKHPDUNHUVIRXQGWKHLUORFDWLRQDQGFRUHODWLRQZLWKGHSRVLWLRQ
GHWHUPLQHG6LQFHWUHDWPHQWRI+VI90PLFHZLWK$QDNLQUDRU775VL51$SUHYHQWV775QRQ
ȴEULOODUGHSRVLWLRQLQWKH316HLWKHUE\GHFUHDVLQJLQȵDPPDWLRQRUVLOHQFLQJOLYHU775V\QWKHVLV
UHVSHFWLYHO\WKHDERYHGHVFULEHGDQDO\VHVDUHUHSHDWHGXSRQWUHDWPHQWDQGFRPSDUHG
)ROORZLQJ $// WKHVH FULWHULD DOWHUHG H[SUHVVLRQ RI H[WUDFHOOXODU PDWUL[ JHQHV ZDV IRXQG
0DWUL[PHWDOORSURWHDVHV 003V DUHHQGRSHSWLGDVHVLGHQWLȴHGDVPDWUL[GHJUDGLQJHQ]\PHV
WKDW UHJXODWH  IXQGDPHQWDO ELRORJLFDO SURFHVV IRU QRUPDO JURZWK GHYHORSPHQW DQG UHSDLU
$GGLWLRQDOO\UREXVWDVVRFLDWLRQZLWK$;21*8Ζ'$1&(PROHFXOHVWKDWDFFRXQWIRUQHUYHJURZWK
FRQHIRUPDWLRQZDVDOVRVWURQJ
7KLVDSSURDFKLVWKHEDVLVIRUDORQJWHUPSURMHFWRIVHYHUDOVLJQDWXUHELRPDUNHUVLQSDWLHQWV
FDUU\LQJGLHUHQW775PXWDWLRQVDQGLQWKHIROORZXSRIFXUUHQWDQGIXWXUHWKHUDSLHVIRU)$3

ΖQZDVDZDUGHG6HLYD3UL]HIRUVHUYLFHVRQ6FLHQFHWRWKH&LW\RI3RUWRDQGLQZDV
GLVWLQJXLVKHGZLWK*XOEHQNLDQ3UL]HRQ6FLHQFH
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3ULRQ'LVHDVHVLQ$QLPDOV

&:'1RUZHJLDQH[SHULHQFHGLDJQRVLVDQGFRQWUROULVN
DQDO\VLVDQGFKDUDFWHULVWLFVRIWKH1RUZHJLDQ&:'FDVHV

%HQHVWDG6/  7UDQ/  9XRQJ7  0DGVOLHQ.  3LULVLQX/  9DFFDUL*  %LDQ-  0RUHQR-$  .LP
6  7HOOLQJ*&  50RGD)  %LVWDD(  'LDFN$  $QGU«ROHWWL2  1RQQR5  9LNºUHQ7  9§JH- 
 1RUZHJLDQ9HWHULQDU\ΖQVWLWXWH2VOR1RUZD\  ΖVWLWXWR6XSHULRUHGL6DQLW¢'HSDUWPHQWRI9HWHULQDU\3XEOLF+HDOWK1XWULWLRQDQG)RRG
6DIHW\5RPHΖWDO\  &RORUDGR6WDWH8QLYHUVLW\3ULRQ5HVHDUFK&HQWHU)RUW&ROOLQV&286$  ΖVWLWXWR1HXURORJLFR&DUOR%HVWD0LODQΖWDO\
 7KH5RVOLQΖQVWLWXWH8QLYHUVLW\RI(GLQEXUJK8.  Ζ15$(977RXORXVH)UDQFH

'RFWRU Sylvie

Benestad +HDGRIWKH1DWLRQDO5HIHUHQFH/DERUDWRU\IRU76(LQDQLPDOV1RUZHJLDQ

9HWHULQDU\ΖQVWLWXWH2VOR1RUZD\DQG+HDGRIWKH2Ζ(UHIHUHQFHODERUDWRU\IRU&:'
1RUZHJLDQ9HWHULQDU\ΖQVWLWXWH2VOR

6\OYLH%HQHVWDGREWDLQHGKHU3K'LQ1HXURSK\VLRORJ\LQLQWKH8QLYHUVLW\RI0DUVHLOOH$L[
)UDQFH FROODERUDWLQJZLWKWKH8QLYHUVLW\RI2VOR 1RUZD\ 6KHLVZRUNLQJDWWKH1RUZHJLDQ
9HWHULQDU\ ΖQVWLWXWH VLQFH HQG RI  ZRUNLQJ DOPRVW H[FOXVLYHO\ ZLWK 76( GLDJQRVWLF DQG
UHVHDUFKVSHFLDOL]LQJLQWKHLGHQWLȴFDWLRQDQGFKDUDFWHUL]DWLRQRIDQLPDOSULRQGLVHDVHV6KHLV
WKHKHDGRIWKH1DWLRQDO5HIHUHQFH/DERUDWRU\IRU76(LQDQLPDOV7KH:RUOG2UJDQL]DWLRQIRU
$QLPDO+HDOWK 2Ζ( KDVGHVLJQDWHGWKH1RUZHJLDQ9HWHULQDU\ΖQVWLWXWHDVWKHWKLUGUHIHUHQFH
ODERUDWRU\IRU&KURQLF:DVWLQJ'LVHDVH &:' LQWKHZRUOGDQGWKHȴUVWRQHLQ(XURSH6HQLRU
UHVHDUFKHU6\OYLH%HQHVWDGKDVEHHQGHVLJQDWHGDVH[SHUWUHVSRQVLEOHIRUWKHQHZUHIHUHQFH
ODERUDWRU\

&KURQLF ZDVWLQJ GLVHDVH &:'  ZDV GHWHFWHG LQ 1RUWK $PHULFD &RORUDGR  IRU WKH ȴUVW WLPH
LQ  DQG LV QRZ GLDJQRVHG LQ FDSWLYH DQG IUHHUDQJLQJ FHUYLGV PXOH GHHU 2GRFRLOHXV
KHPLRQXV  ZKLWHWDLOHG GHHU 2GRFRLOHXV YLUJLQLDQXV  HONZDSLWL &HUYXV &DQDGHQVLV  DQG
PRRVH $OFHVDOFHV LQ$PHULFDQVWDWHVDQG&DQDGLDQSURYLQFHV&:'LVVWLOOVSUHDGLQJ
GHVSLWHFRQVLGHUDEOHHRUWVWRUHVWUDLQWKHGLVHDVH&:'KDVDOVREHHQGLDJQRVHGLQUHGGHHU
&HUYXVHODSKXV DQGVLNDGHHU &HUYXVQLSSRQ LQ6RXWK.RUHDDVWKHUHVXOWRILPSRUWLQJ&:'
LQIHFWHGHONIURP1RUWK$PHULFD
&:'LVFRQVLGHUHGDVWKHPRVWFRQWDJLRXVRIWKHSULRQGLVHDVHVWUDQVPLWWHGE\GLUHFWFRQWDFW
IURPGHHUWRGHHURULQVRPHH[WHQGIURPPRWKHUWRRVSULQJRULQGLUHFWO\WKURXJKFRQWDFW
ZLWKHQYLURQPHQWFRQWDPLQDWHGE\IHFHVVDOLYDXULQHRUFDUFDVVIURPLQIHFWHGDQLPDOV
ΖQ $SULO  &:' ZDV GLDJQRVHG IRU WKH ȴUVW WLPH LQ (XURSH LQ D ZLOG UHLQGHHU 5DQJLIHU
WDUDQGXV  LQ WKH 1RUGIMHOOD DUHD LQ 6RXWKHUQ 1RUZD\ %HQHVWDG HW DO   &:' LQ WKH
1RUZHJLDQUHLQGHHUVKRZHGGLDJQRVWLFFKDUDFWHULVWLFLQGLVWLQJXLVKDEOHIURPWKRVHRIWKH&:'
FDVHVLGHQWLȴHGLQ1RUWK$PHULFD1RUZD\LPPHGLDWHO\H[WHQGHGWKHVXUYHLOODQFHSURJUDPIRU
&:'ZLWKVXEVWDQWLDOVDPSOLQJLQWKHZKROHFRXQWU\EDVHGRQUHVXOWVIURPPRGHOOLQJRIWKH
GLVHDVH'UDVWLFPHDVXUHVIRUHUDGLFDWLRQRI&:'ZHUHLPSOHPHQWHGEHWZHHQLQWKH1RUGIMHOOD
UHLQGHHUSRSXODWLRQ&XOOLQJRIWKLVSRSXODWLRQZDVȴQDOL]HGVSULQJUHVXOWLQJLQDWRWDORI
FDDQLPDOVWHVWHG2IWKHVHZHUHGLDJQRVHGZLWK&:'LQGLFDWLQJDSUHYDOHQFHXQGHU

2YHUFHUYLGVDUHQRZWHVWHGΖQWRWDO&:'FDVHVKDYHEHHQGHWHFWHGΖQDGGLWLRQWR
WKHSRVLWLYHUHLQGHHUDOOIURP1RUGIMHOODPRRVH $OFHVDOFHV DQGRQHUHGGHHU &HUYXV
HODSKXV KDYHEHHQLGHQWLȴHGDVSRVLWLYHIRU3U36F7KHVHDQLPDOVDUHROG \HDUV DQG
IRXQGLQGLVWLQFWSRSXODWLRQVDSSUR[LPDWHO\WRNPDZD\IURP1RUGIMHOOD
3UHOLPLQDU\ELRDVVD\UHVXOWVVKRZWKDWERWKWKH&:'W\SHRIWKHPRRVHWKDWGLVSOD\HGFOHDU
GLHUHQFHVLQWKHKRVW 3LULVLQXHWDO DQGWKH&:'SULRQW\SHLQUHLQGHHUHYHQLIGLVSOD\LQJ
VLPLODULWLHVZLWKWKH1RUWK$PHULFDQ&:'DUHGLHUHQWIURPZKDWKDVEHHQUHSRUWHGLQ1RUWK
$PHULFD)LQODQGDQG6ZHGHQKDYHGHWHFWHG3U36FLQUHVSHFWLYHO\RQHDQGROGPRRVHDQG
WKH SUHOLPLQDU\ DQDO\VHV UHYHDOHG VLPLODULWLHV ZLWK WKH &:' W\SH RI WKH 1RUZHJLDQ PRRVH
)XUWKHUUHVHDUFKLVRQJRLQJWRFKDUDFWHUL]HWKHGLVHDVHHVSHFLDOO\WKHUHGGHHUZKLFKVKRZV
VRPHSHFXOLDUFKDUDFWHULVWLFVDOVRGLVWLQFWIURPUHLQGHHUDQGPRRVHW\SH7KLVVXJJHVWVWKDW
PXOWLSOHVWUDLQVDHFW(XURSHDQFHUYLGVDQGWKDWWKH\DUHGLHUHQWIURPWKHRQHVGHVFULEHGLQ
1RUWK$PHULFD
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Unraveling Common Molecular Mechanisms of Prion Propagation

A Structural Insight of Infectious Recombinant PrPSc Using FTIR
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How does a prion propagate? Answering this question remains one of the most outstanding

Understanding the PrPSc structure constitutes a key challenge in prion research. We have

challenges in biology. Indeed, the high-resolution reconstruction of prion replication would

recently developed the first physically plausible model of PrPSc, featuring a four-rung E-solenoid,

illuminate the striking molecular mechanism underlying the phenomenon of protein-based

that agrees with all the experimental structural constraints available. However, another one has

inheritance. Unfortunately, this is not approachable experimentally because of the lack of

been proposed: the parallel in-register intermolecular sheet model (PIRIBS). In order to

atomistic, time-resolved biophysical techniques. Standard computational methods, like

challenge such model we have compared two different PrP proteins using Fourier-

Molecular Dynamics (MD), would represent valid alternatives, but are currently limited by the

transformation infrared spectroscopy: a recombinant, infectious bona fide PrPSc, and a non-

enormous calculation load required to simulate such molecular paths. We recently addressed

infectious PrP PIRIBS amyloid. We prepared recPrPSc using protein misfolding shaking

this problem by applying transition-sampling MD algorithms, techniques allowing to reduce the

amplification (PMSA) and designed an in vivo assay to prove that it was infectious material.

computational cost of simulating complex molecular events. We obtained the first atomistic

The second derivative FTIR spectrum of the non-infectious PrP amyloid showed characteristic

reconstruction of the propagation of a 4-rung-ɴ-solenoid (4RɴS) mammalian prion1. While this

absorption bands in the Amide I/II region, with a peak exhibiting a maximum at 1626 cm-1 and a

work represents a pioneering attempt to study prion misfolding, it relied on three assumptions:

shoulder at a1630 cm-1, typical of E strands, and a group of peaks with maxima at 1674 and

(i) the initial contact point assignment between PrPC and the templating surface of PrPSc (ii) the

1663 cm-1, ascribed to loops and turns. In turn, the spectrum of recPrPSc exhibited a sharp peak

use of a computational model for the 4RɴS architecture; (iii) the need for a statistical model to

with a maximum at 1632 cm-1, that was slightly asymmetric, as if featuring an unresolved

instruct the reaction progression. In this study, we overcame these limitations by applying an

shoulder at a slightly lower wavenumber. Peaks with maxima at a1674 and a1663 cm-1 in the

updated MD algorithm (called Self-Consistent Path Sampling) to simulate the propagation of the

turn/coil region were also seen. The data clearly shows that infectious recPrPSc and non-

fungal prion Het-s, whose 2RɴS architecture was solved by ssNMR2. We obtained an

infectious recPrP amyloid exhibit distinctly different FTIR microspectroscopy spectra. This, in

assumption-free atomistic reconstruction of Het-s replication, which showed remarkable

turn, suggests that these two conformers have structural differences. These results support the

similarities with the previously reported PrPSc misfolding mechanism. These results suggest that

four-rung E-solenoid model.

the propagation of prions generated by evolutionary distant proteins shares common molecular
features that likely underlie their ability to propagate their conformation in a templated fashion.
References:
1
Spagnolli G, et al. PLoS Pathog. 2019; doi: 10.1371/journal.ppat1007864
2
Wasmer C, et al. Science. 2008; doi: 10.1126/science.1151839
Contacts:
e-mail address: giovanni.spagnolli@unitn.it
telephone: +393475579230
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A largely scalable new method to produce infectious recombinant prions

A first bacterial extracellular and functional prion-like protein.
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Prions are proteins with the amazing capacity to switch between a soluble conformation and a
self-perpetuating amyloid state. Initially associated with neurodegenerative diseases, it is now
clear that prion-like mechanisms are exploited for functional purposes. Prion-like behaviour was
thought to be restricted to eukaryotic organisms, but the discovery that Clostridium Rho
terminator works as a prion broke this dogma. All prion-like proteins discovered so far are
intracellular, mostly playing regulatory roles. Here, we describe the discovery and
characterization of a first extracellular prion-like protein. This protein bears a characteristic
disordered and low-complexity prion domain that drives the formation of amyloid fibrils and is

The resolution of the three-dimensional structure of infectious prions at the atomic level is
pivotal to understand the pathobiology of Transmissible Spongiform Encephalopathies (TSE),
but has been long hindered due to certain particularities of these proteinaceous pathogens.
Difficulties related to their purification from brain homogenates of disease-affected animals were
resolved almost a decade ago by the development of in vitro recombinant prion propagation
systems giving rise to highly infectious recombinant prions. However, lack of knowledge about
the molecular mechanisms of the misfolding event and the complexity of systems such as the
Protein Misfolding Cyclic Amplification (PMCA), have limited generating the large amounts of
homogeneous recombinant prion preparations required for high-resolution techniques such as
solid state Nuclear Magnetic Resonance (ssNMR) imaging.
Herein, we present a novel recombinant prion propagation system based on PMCA that
substitutes sonication with shaking thereby allowing the production of unprecedented amounts
of multi-labeled, infectious recombinant prions. The use of specific cofactors, such as dextran
sulfate, limit the structural heterogeneity of the in vitro propagated prions and makes possible,
for the first time, the generation of infectious and likely homogeneous samples in sufficient
quantities for studies with high-resolution structural techniques as demonstrated by the
preliminary ssNMR spectrum presented here.
Overall, we consider that this new method named Protein Misfolding Shaking Amplification
(PMSA), opens new avenues to finally elucidate the three-dimensional structure of infectious
prions.
This study has been funded by MINECO research project references BFU2017-86692-P,
BFU2013-48436-C2-1-P and RTI2018-098515-B-I00, and by RedPRION (Interreg POCTEFA
EFA148/16).



indispensable for its function as a biofilm remodelling protein in Staphylococcus aureus. We
show, for the first time, that a prion-like domain has evolved to play a role thought to be
restricted to small globular domains: biofilm binding, a function that is directly connected with
the ability of the bacteria to cause nocosomial infections.
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Broad study of the diversity of classical scrapie prions circulating in
Europe by using just two rodent models

Mixtures of prion substrains in field cases of scrapie revealed by
mice bioassay

Alba Marín-Moreno1, Patricia Aguilar-Calvo1, Juan Carlos Espinosa1, Lorenzo González2, José Luis Pitarch1, Diego
Sola3, Cristina Acín3, Leonor Orge4, Olivier Andreoletti5, Romolo Nonno6, Juan María Torres1, *.
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Phenotypic variability in prion diseases is associated to the existence of prion strains. The strain
Classical scrapie is often named as a uniform disease caused by a single prion strain. However,
several scrapie strains producing different prion diseases phenotypes have been reported in the
literature. A systematic analysis of the strains present in the small ruminant European herds has
not been addressed.
Goat and sheep scrapie isolates deriving from several European countries were intracranially
inoculated into transgenic mice overexpressing ovine and bovine PrP proteins (Ov-Tg501 and
Bo-Tg110 respectively). Two iterative passages were performed. On the second passage, once
overcome the transmission barrier, an accurate classification of the isolates was possible. In
addition, the use of just two rodent models was enough to fully differentiate among the small
ruminant TSEs diversity successfully identifying at least four different classical scrapie groups
with different strain phenotypic features. In addition, mixtures of two strains were identified in a
single isolate.
This work reinforces the idea that classical scrapie in sheep and goats is a prion disease
caused by multiple different prion strains and not a single strain as is the case of epidemic
Bovine Spongiform Encephalopathy (BSE).
Funding: Spanish Ministerio de Ciencia, Innovación y Universidades (AGL2016-78054R) and
European Union projects CT-2006-36353 and 219235 ERA-NET FP7 EMIDA.

phenomenon can be accommodated within the protein-only hypothesis through the notion that
different conformational variants of PrPSc encode distinct pathobiological properties. Within this
framework, the conformational selection model proposes that a given PrP amino acid sequence
allows a limited number of folding states, and that the degree of overlapping between PrPSc
conformations in the inoculum and permitted conformations of host PrPC determines the
strength of the transmission barrier. In the context of a heterotypic interaction, conformational
selection may favor minor components from this “cloud” and thus modify the range of prion
variants that propagate. Therefore, transgenic models expressing homologous PrPC are crucial
to faithfully study the actual variety of prion strains. Ovinized mice show enhanced susceptibility
to infection with scrapie prions and have been employed to characterize strains in natural sheep
isolates.
In the present study, we used two ovine PrPC-expressing models to bioassay 20 sheep scrapie
isolates from distinct outbreaks within the Spain-France-Andorra transboundary territory.
Animals were intracerebrally inoculated and survival periods, lesion profiles, PrPSc distribution
and banding patterns were studied.
Inocula showed a remarkable homogeneity on banding patterns, all of them but one showing
19-kDa PrPres. However, a number of isolates caused accumulation of 21-kDa PrPres in
nervous tissue of TgShp XI mice while presenting survival periods and neuropathological
features similar to the rest. A different subgroup of isolates caused very long survival periods
with low attack rates and presence of 21-kDa PrPres in Tg338 mice. These animals also
showed milder spongiosis and occasional presence of amyloid plaques.
These results suggest that some scrapie isolates contained mixtures of substrains that were
resolved distinctly in each transgenic model. The major 19-kDa component and the two distinct
21-kDa components seemed to coexist in source inocula, as not all challenged mice developed
the same phenotype. The reason why each transgenic model favors a specific component of the
mixture is unknown, although PrPC expression level may play a role. Our results also indicate
that coinfection of sheep with more than one scrapie strain is more frequent than infection with a
single component.
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Therapeutic assay with the non-toxic C-terminal fragment of tetanus
toxin (TTC) in transgenic murine models of scrapie

Infectivity study: inoculation of tg340 mice with tissues from resistant
goats inoculated with bovine and caprine bovine spongiform
encephalopathy

Marina Betancor1, Óscar López-Pérez1,2, Laura Moreno2, Alicia Otero1, Tomás Barrio1, Juan José Badiola1, Rosario
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Tetanus neurotoxin is produced by Clostridium tetani, the causative agent of the tetanus. This
neurotoxin enters neurons thanks to its non-toxic C-terminal fragment (TTC), which is the
responsible for neuron binding, internalization and retrograde and transsynaptic transport.
Therefore, TTC can be attached to therapeutic molecules and used for targeting them to the
CNS. Moreover, TTC alone binds to Trk receptors and activates Trk-dependent signaling,
mimicking the action of natural neurotrophic ligands in the activation of neuronal survival
pathways and apoptosis inhibition.
We present here a pilot study to test the therapeutic potential of TTC to treat prion diseases.
Two groups of Tg338 transgenic mice (overexpressing the VRQ variant of sheep PrP C) were
intracerebrally inoculated with scrapie isolates. Then, one of the groups (n = 5) was
intramuscularly inoculated with TTC once a month, for six times, while the control group (n = 5)
was intramuscularly inoculated with PBS following the same pattern. Mice were sacrificed after
the onset of clinical signs. TTC-treated mice lived 16 days longer than control mice, this
difference was statistically significant (Mantel Cox test, p <0.05). Neuropathological changes
were studied by hematoxylin-eosin staining and the distribution of PrPSc was evaluated by PETblot. Moreover, immunohistochemical techniques were used for LC3ɴ, p62, BAX, caspase-3
and NeuN detection in order to assess autophagic mechanisms, apoptosis and neuronal
survival, respectively. Preliminary results show that TTC may have a neuroprotective effect in
prion diseases affected mice, as it seems to increase neuronal survival and autophagic
processes and decrease apoptosis in scrapie-infected mice.

1. Centro de Investigación en Encefalopatías y Enfermedades Transmisibles Emergentes, Facultad de Veterinaria, C/ Miguel Servet 177. 50013
Zaragoza, España. Universidad de Zaragoza- IA2.
2. Central Veterinary Institute of Wageningen UR; Netherlands.
3. INRA-UR 631 SAGA Castanet-Tolosan, France and UE 332, Bourges, France. 4INRA, UMR 1225 IHAP; ENV Toulouse, France.

Transmissible spongiform encephalopathies affect both the human species and the animals,
characterized by long incubation period and neurodegenerative lesions that lead to the death of
the individual. The first cases of BSE in the United Kingdom and later in the rest of the EU, as
well as the association of this disease with the vECJ has led to the adoption of numerous
legislative measures aimed at eradicating BSE and preventing its transmission. In the case of
scrapie, there is no evidence that it supposes a risk to human health. However, it has been
shown that the goat species can also be affected by BSE in a natural way, which shows our
main objective, the importance and the need for new studies to determine and evaluate the
public health risk represented by goat products affected by BSE.
For this study, tg340 human transgenic mice, which express 4 times human PrP c and are
methionine for codon 129, have been used.
Samples of goat tissues infected with bovine BSE and goat BSE were used for the inoculums.
In addition, each goat carried a genotype at codon 222: homozygous Glutamine / Glutamine
(Q222Q), heterozygous Glutamine / Lysine (Q222K) and homozygous Lysine / Lysine (K222K).
Mice inoculated with goat brain around 750 days’ post-inoculation presented clinical signs such
as thinness, ataxia or lordosis.
By the immunohistochemical technique, the presence of PrP Sc accumulations with different
patterns was observed and by the Western Blot technique, glycosylation patterns compatible
with BSE was observed.
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Characterization of the first Portuguese cases of Atypical Scrapie in
transgenic ovine ARQ-PrP mice

Whole genome DNA methylation profiles in the central nervous system
of sheep naturally infected with scrapie.

Mafalda Casanova1, Carla Machado2, Paula Tavares2, João Silva2, Christine Fast3, Anne Buschmann3, Martin
Groschup3 and Leonor Orge2
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Atypical Scrapie (ASc) is the dominant form of Transmissible Spongiform Encephalopathy
(TSE) in small ruminants in Portugal. As a result of the EU active scrapie surveillance plan, ASc
was diagnosed for the first time in 2003, making Portugal one of the first countries to ever report
it. A total of 689 Portuguese AsC cases was confirmed until the end of 2018.
The first sheep isolates to be characterized included homozygous ARQ genotype and classical
scrapie resistant homozygous ARR genotype. Those isolates- one of each genotype- were
transmitted to TgshpXI mice expressing ovine PrPARQ (n =20) for atypical scrapie strain typing at
Friedrich-Loeffler- Institute (German National Reference Laboratory for TSEs). The mean
incubation periods were 414±58 days in mice inoculated with ARQ/ARQ genotype and 483±107
days in ARR/ARR genotype. Fixed, paraffin-embedded brains were sectioned at five reference
coronal areas for histopathology and PrPsc immunohistochemistry (IHC). Lesional profiles were
similar to French ASc Nor98 discordant cases, with vacuolation in regions G6, G8, W1 and W3
in both genotypes. IHC revealed aggregates and granular PrPsc deposition in the cerebellar
cortex, hippocampus, cerebellar white matter and cerebral peduncles. Incubation periods,
lesional profiles and PrPsc distribution were compatible with previously reported cases of ASc
Nor98, transmitted to transgenic TgshpXI mice.
ASc has consistent pathology, PrPsc distribution, PrPsc electrophoretic profile in both naturally
occurring cases and experimentally transmitted isolates. Considering the possibility of
phenotype shift and the prevalence of this disease in Portugal, it is relevant to maintain these
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LAGENGIO, Faculty of Veterinary, IA2, University of Zaragoza, Miguel Servet 177, 50013, Zaragoza.
CIEETE, Faculty of Veterinary, IA2, University of Zaragoza, Miguel Servet 177, 50013, Zaragoza.

Scrapie is a Transmissible Spongiform Encephalopaty (TSE) that affects sheep and goats and it
is considered a good natural animal model to study prion diseases. Although changes in DNAmethylation occur in the Central Nervous System (CNS) in many neurodegenerative diseases,
potential DNA-methylation alterations have not been investigated in any TSE models or
naturally infected cases. We present here a whole genome sequencing analysis of bisulfite
treated DNA (WGBS) obtained from thalamus of four naturally scrapie infected sheep and four
controls. All animals were female, carried the ARQ/ARQ genotype for the PRNP allele and were
sacrificed with similar age (4 to 6 years old). No differences in the genomic percentage of
methylated cytosines (5mC) were observed between scrapie and control groups. Although
genomes displayed similar average methylation levels, we identified 39 differentially methylated
promoters (DMP) and a total of 8,907 differentially methylated regions (DMR). Gene Ontology
enrichment revealed that hypomethylated DMRs were enriched in genes involved in
transmembrane transport and cell adhesion whereas hypermethylated DMRs were related with
intracellular signal transduction genes. The cellular prion protein (PrP C) seems to act as an
important regulator of cell adhesion and membrane barrier function. Therefore, the enrichment
observed in these cellular processes when PrPC has lost its function after the conversion to
PrPSc could be indicative of an epigenetic regulation of these mechanisms. Moreover, a
validation study using qPCR has shown differences in the expression of three genes (CD81,
CABIN1 and SNCG) that match the methylation changes observed in the genomic study.

studies for evidence of any strain conversion.
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Susceptibility of human PrP Drosophila to cervid prions

Quantitating prion polymorphisms from heterozygous CWD-infected
white-tailed deer.

Raymond Bujdoso

Christopher J. Silva1*, Melissa L. Erickson-Beltran1, Camilo Duque Velásquez2, Judd M. Aiken2, and Debbie
McKenzie2

Cambridge University, Department of Veterinary Medicine,
Madingley Road, Cambridge, UK, CB3 0ES (rb202@cam.ac.uk)

1 Produce Safety & Microbiology Research Unit, Western Regional Research Center, United States Department of Agriculture, Agricultural
Research Service, 800 Buchanan Street, Albany, California 94710, United States of America.
2 University of Alberta, Centre for Prions and Protein Folding Diseases, 114 Brain and Aging Research Building, Edmonton, AB T6G 2M8,
Canada.

Chronic Wasting Disease (CWD) is an increasingly prevalent fatal transmissible prion disease
that affects members of the cervidae family including deer, elk, moose and reindeer. The brain

* Correspondence: christopher.silva@usda.gov
Tel: 510.559.6135

and peripheral tissues of CWD-affected cervids accumulate PrPSc, an abnormal conformer of
the normal host protein PrPC, which is considered to be the infectious prion agent. CWD has
been detected in cervids in the USA and Europe, and poses significant challenges to human
health because of its unknown zoonotic potential.
The molecular nature of the infectious prion agent remains undefined and the only reliable
method to detect prion infectivity is by bioassay in a suitable experimental host. Attempts to
address the zoonotic potential of CWD have involved inoculation of non-human primates, some
of which have developed bona fide or atypical prion disease. These non-human primate CWD
transmissions, some of which have taken up to10 years to perform, are incomplete as
secondary transmissions are required. CWD prions have been inoculated into human PrP
transgenic mice, which so far have shown resistance. Consequently, the zoonotic potential of
CWD is unresolved and new experimental animal systems are required for this purpose.
To achieve this goal, we have generated human PrP Drosophila in order to model CWD
permeability of the human species barrier. We have shown that human PrP Drosophila are
susceptible to CWD isolates derived from the USA and Europe. Our data show that Drosophila
can be used, in a rapid and efficient manner, to contribute to the understanding of the zoonotic
potential of CWD.

Chronic wasting disease (CWD) is the only prion disease naturally transmitted among farmed
and free-ranging cervids. By 2019, CWD-infected cervids had been detected in 26 states, three
Canadian provinces, South Korea, Norway, Finland, and Sweden. Cervid PrP C has at least 20
polymorphic sites. Quantitating those polymorphisms in CWD PrP Sc provides a measure of
PrPSc formation efficiency.
indirectly through PrPSc.

Even two signal sequence polymorphisms can be quantitated
Chymotrypsin, trypsin, or trypsin/chymotrypsin was used to digest

cervid PrP, resulting in a set of 18 peptides spanning the 20 polymorphic sites. These peptides
are suitable for a mass spectrometry-based multiple reaction monitoring (MRM) analysis.
Seven of the 18 peptides do not contain polymorphisms, so they can be used as internal
standards to quantitate the relative amounts of the other, polymorphism-containing, peptides.
The calibration curves relating the area ratios of the MRM signals from polymorphism-containing
peptides to the internal standard peptides were linear and had excellent correlation coefficients.
Samples from heterozygous (G96/S96 and Q95/H95) white-tailed deer orally dosed with
homozygous (G96/G96) CWD were analyzed. The G96 polymorphism comprised 75 ± 5% of the
total PrPSc from the G96/S96 heterozygotes. The same polymorphism comprised only 25 ± 5% of
the Q95/H95 heterozygote’s PrPSc. Heterozygous deer facilitate conversion of different PrP C
polymorphisms into PrPSc. This is significant for managing the spread of CWD. The relative
amounts of the polymorphisms present in other heterozygous animal species and even humans
can be quantitated using this approach.
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Elk-PrPC expression levels do not alter the Wisc-1 CWD strain
properties and favors its selection from mixtures

Regional variation in the prion protein gene (PRNP) in wild European
deer species

Alicia Otero1, Camilo Duque Velásquez1, Chiye Kim1, Jeffrey Narayan1, Judd Aiken2 and Debbie McKenzie1

Amy L. Robinson1*, Helen Williamson1, Mariella E. Güere2, Helene Tharaldsen2, Karis Baker3, Stephanie L. Smith4,
Sílvia Pérez-Espona1,4, Jarmila Krojerová-Prokešová5,6, Josephine M. Pemberton7, Wilfred Goldmann1 & Fiona
Houston1

1. Department of Biological Sciences, Centre for Prions and Protein Folding Diseases,
University of Alberta, Edmonton, AB, Canada
2. Department of Agricultural, Food and Nutritional Sciences, Centre for Prions and
Protein Folding Diseases, University of Alberta, Edmonton, AB, Canada
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Chronic Wasting Disease (CWD) is an epidemic prion disease affecting cervid species from

*a.robinson@ed.ac.uk, 01316519116

North America, South Korea, and Scandinavia. Host PrPC sequence is one major factor of prion
disease susceptibility. Elk and deer PrPC differ at residue 226 (elk expressing E and deer
expressing Q). This amino acid difference has been hypothesized to affect prion strain

Following the emergence of chronic wasting disease (CWD) in Norway there have been

evolution, host strain selection and pathogenesis. Similarly, expression of the Q95H amino acid

concerns that the disease may spread within Europe, as has been the case in North America. It

polymorphisms has been associated with emergence of the CWD strain

H95 +

in white-tailed

deer exposed to wt/wt (Q95G96) CWD prions (Wisc-1 strain).

is therefore important to understand the genetic diversity of European deer species, with
reference to the prion protein gene (PRNP), which can be used to predict susceptibility to prion

Amino acid differences are, however, not the only drivers of prion strain selection. PrP C gene

disease.

PrP C

We have performed a comprehensive survey of the PRNP gene sequence of over 1000 British

levels could result in modifications of the Wisc-1 CWD strain. We also tested the effects of PrPC

deer, including six of the most numerous free-ranging species present in the UK: red, roe,

over-expression on strain selection from a previously characterized strain mixture (H95+ and

fallow, sika, muntjac and Chinese water deer. Samples were taken from existing DNA archives

dosage has also been implicated in the generation of strains. We hypothesized that elk

Wisc-1).

or from hunter-collected samples across the UK, the PRNP ORF amplified by PCR and

To test this hypothesis, two mouse lines expressing different levels of elk PrP C (tg-elk+/+ and tg-

sequenced via Sanger sequencing for analysis.

elk+/- mice) were inoculated with the elk CWD2 strain, the white-tailed deer Wisc-1 strain and a

We have established the common PRNP sequence variants in British deer species, which

H95+

produced

based on comparison with PRNP sequence variants in North American cervids as well as

similar vacuolation profiles and PrP-res glycotypes in both tg lines. Likewise, no differences

experimental challenge data, leads us to conclude that the majority of British species would be

were observed between first and second passages in tg-elk+/+. PMCA analysis using S96 PrPC

susceptible to CWD. We identified non-synonymous polymorphisms in red deer at codons 98,

as a substrate, which favors H95+ strain selection, failed to detect the presence of this strain in

168, 226 and 247. We identified significant regional variation in genotype frequencies in red

exposed tg-elk mice. Our results show that the transmission of deer prions through hosts

deer in seven different UK locations, and compared this with red deer from Norway and the

expressing E226-PrPC did not alter the strain properties and indicates that Wisc-1 strain was

Czech Republic. PRNP polymorphisms at P168S and I247L have only been identified in

preferentially selected in both tg lines.

Scottish and Czech red deer respectively, and their effects on CWD susceptibility are unknown.

mixture of H95+ and Wisc-1 strains. Transmission of Wisc-1 and its mixture with
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Chronic wasting disease risk assessment in Portugal - Genetic
variability preliminary results and future perspectives.
Jorge C. Pereira1,4, Nuno Gonçalves-Anjo1, Estela Bastos1, Sara Rocha1, Luís Figueira2, Ana C. Matos2, Carla
Machado3, João Silva3, Paula Mendonça3, Paulo Carvalho3, Paula Tavares3, Carla Lima3, Anabela Alves4,
Alexandra Esteves4, Maria L. Pinto4, Isabel Pires4, Adelina Gama4, Roberto Sargo4, Filipe Silva4, Fernanda
Seixas4, Madalena Vieira-Pinto4, Leonor Orge3,4, Maria A. Pires4
(1) Centre for the Research and Technology of Agro-Environmental and Biological Sciences (CITAB), University of Trás-os-Montes e Alto Douro
(UTAD), Vila Real, Portugal;
(2) Polytechnic Institute of Castelo Branco (IPCB), Castelo Branco, Portugal
(3) Pathology Laboratory, UEISPSA, National Institute for Agricultural and Veterinary Research (INIAV), I.P., Oeiras and Vairão, Portugal;
(4) Animal and Veterinary Research Centre (CECAV), UTAD, Vila Real, Portugal;

Chronic Wasting Disease (CWD) belongs to the family of Transmissible Spongiform
Encephalopathies (TSEs), specific to cervids, and characterized by an infectious, misfolding of
the prion protein (PrPC) into a protease-resistant form (PrPSc). Originated and widespread in the
North America, the presence of this prion disease is nowadays recognized in 25 states of the
USA, Canada, South Korea and, in 2016, reached Europe through Norway. Red deer (Cervus
elaphus), roe deer (Capreolus capreolus) and fallow deer (Dama dama) are three of the cervid
species found in Portugal. Although there hasn’t been reported any positive case of CWD in
Portuguese populations, examples of TSEs outbreaks in bovine, sheep and goats together with
of co-habitation areas between these species, suggest that caution should be taken once
exposure and contact with prions can occur. The study of susceptibility/resistance of cervids to
CWD is essential to define its risk of dissemination/development as well as its potential as prion
reservoir. The estimation of genetic variability in the prion protein (prnp) gene is one of the
methodologies used to predict that certain populations are less susceptible to infection than
others. In this way a synergistic collaborative project (Project 029947IC&T 02/SAICT/2017SAICT) was established between the University of Trás-os-Montes and Alto Douro (UTAD),
the National Institute for Agricultural and Veterinary Research (INIAV) and the Polytechnic
Institute of Castelo Branco (IPCB) with the aim of evaluating the risk of a potential occurrence
of CWD in cervid Portuguese populations. Here we present for the first-time preliminary results
about the genetic variability of CDS region prnp gene in Cervus elaphus and Dama dama
individuals from Portugal.
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The cellular prion protein fine-tunes the expression of E-cadherin
through TGFɴ signaling

Spheroid cell culture as an innovative model for studies of prion
infection and cellular prion protein function

Marjorie Alvarez Mejia1,2, Zaira E. Arellano-Anaya1, Anne Baudry1, Hector Ardila-Osorio1, Edward Malaga-Trillo2,
Benoit Schneider1*

Zdenka Backovska Hanusova1*, Zuzana Fremuntova1, Tibor Mosko1, Radoslav Matej2,3,4, Karel Holada1
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and Molecular Medicine, Thomayer Hospital, Prague, Czech Republic; 3Department of Pathology, First Faculty of Medicine, Charles University
and General University Hospital in Prague, Prague, Czech Republic; 4Department of Pathology, Third Faculty of Medicine, Charles University
and University Hospital Kralovske Vinohrady, Prague, Czech Republic.

Cellular prion protein (PrPC) which is well-known for its implication in prion diseases, emerges

*

Presenting author’s email: zdenka.hanusova@lf1.cuni.cz.

as a key protagonist of stem cell homeostasis and differentiation. Depletion of PrP C in zebrafish
embryos provokes gastrulation arrest caused by down-regulation of E-cadherin and loss of
tissue cohesion. The mechanisms by which PrPC controls E-cadherin expression however

Prion infection is associated with a conformational transformation of the cellular prion protein to
its abnormal, partially proteolytically resistant PrPTSE variant. To investigate the physiological
role as well as the pathogenesis of prions, exponentially growing cell cultures are widely used.

remain enigmatic.
To address this issue, we exploit the murine 1C11 neuronal stem cell line that can convert into
serotonergic or noradrenergic neurons. The 1C11 cell line endogenously expresses PrPC at
comparable levels whatever the differentiation state. Chronic silencing of PrP C in 1C11 cells
(PrPnull-1C11) was shown to impair neuronal differentiation. As for PrP-depleted zebrafish
embryos, we show that PrPnull-1C11 cells display reduced level of E-cadherin at mRNA and
protein levels. Decreased E-cadherin expression in the absence of PrPC is associated with an
increased expression of N-cadherin. We provide evidence that deregulation of Transforming
Growth Factor-beta (TGFɴ) signaling is a the root of E-cadherin/N-Cadherin variation in PrPnullcells. We measure a rise in TGFɴ level in the culture medium of PrPnull-1C11 cells vs 1C11
cells. Conversely, exposure of PrPC-expressing 1C11 cells to exogenous TGFɴ reduces the
amount of E-cadherin in favor of N-cadherin, thus mimicking the PrPnull situation. Moreover, an
increased amount of TGFɴ receptor I (TGFɴ-R1) and an excessive coupling of TGFɴ-R1 to its
downstream effector Smad3 are also recorded in PrP null-1C11 cells. This study unveils that PrPC
balances the expression of E-cadherin and N-cadherin through TGFɴ signaling, a PrPC role
possibly critical for neuronal differentiation and morphogenesis.



However, their benefit is limited because of the absence of toxic effect of PrP TSE accumulation
and different physiology of cells grown in the 2D monolayer compared to tissues in the living
organism. The aim of this study is to develop a new 3D model of differentiated cells that will
better simulate common conditions in the nerve tissue.
For this purpose, a mouse neuronal CAD5 cell line was selected based on its ability to be
infected with prions and also stimulated to differentiate in vitro by change of culture medium and
serum withdrawal. Furthermore, the control CAD5KO cell line with a deleted gene encoding the
cellular prion protein was created using CRISPR/Cas9 genome editing. Cultivation of CAD5 cell
suspension under constant rocking resulted in formation of spherical multicellular aggregates,
so-called spheroids. The elimination of serum from the cell culture medium allowed the longterm cultivation of spheroids for at least six weeks. Concurrent incubation of the cells with an
infectious brain homogenate enabled subsequent detection of prion infection not only by
Western blot, but also immunohistochemically on spheroid cross sections.
Our data indicate that CAD5-derived spheroids represent a valid model that could complement
other tools generally used in the prion research field.
The project was supported by GAUK530217, SVV260369 and Progres Q26/LF1.
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Cellular prion protein transcriptional regulation by tau in Alzheimer’s
disease

PrPsc-induced PDK1 overactivation promotes production of seedable
amyloid-beta peptides in prion diseases.

Laia Lidón1,2,3,4, Cristina Vergara5, Isidre Ferrer3,4,6,7, Félix Hernández3,8, Jesús Ávila3,8, José Antonio del Río1,2,3,4,
Rosalina Gavín1,2,3,4

Zaira E. Arellano-Anaya1, Juliette Ezpeleta1, Vincent Baudouin1, Mathéa Pietri1, Anne Baudry1, Anne-Marie
Haeberlé2, Yannick Bailly2, Odile Kellermann1, Jean-Marie Launay3 and Benoit Schneider1*.
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Cellular prion protein (PrPC) is the main responsible for prionopathies when it becomes the
abnormally processed form (PrPSC) and acquires self-aggregation, spreading and infective
properties [1]. In the other hand, physiological PrPC has protective functions against oxidative
stress and excitotoxicity in neurons [2]. At initial stages of Alzheimer’s disease (AD) an increase
on PrPC occurs [3], coinciding with ROS generation and accumulation of misfolded proteins; tau
and ɴ-amyloid [4]. It has been reported that ROS activates PrPC transcription [5, 6]. However,
the factors that upregulate PrPC in AD are unknown.
For this reason, we studied the human PrPC gene (PRNP) promoter under three hallmarks of
AD in order to reveal the molecular mechanism involved in PrPC overexpression. We used ɴamyloid, tau protein, and ROS treatments to examine their specific roles in PRNP transcription
regulation. In addition, we analyzed different transcription factors and signaling pathways
involved in PRNP transcription control.

Université Paris Descartes, Sorbonne Paris Cité, INSERM UMR 1124, 75006 Paris, France.
Trafic Membranaire dans les Cellules du Système Nerveux, Institut des Neurosciences Cellulaires et Intégratives, CNRS UPR 3212, 67000
Strasbourg, France.
3
Assistance Publique des Hôpitaux de Paris, INSERM UMR 942, Hôpital Lariboisière, 75010 Paris, France. Pharma Research Department,
Hoffmann La Roche Ltd, 4070 Basel, Switzerland.
*Corresponding author: benoit.schneider@parisdescartes.fr
Tel. +33 1 42 86 22 09

The occurrence of Alzheimer-like pathology in the brain of some CJD or GSS patients as well as
individuals with iatrogenic CJD suggest potential interrelationship between prion pathogenesis
and production and/or deposition of Amyloid-beta (Aß) peptides.

Exploiting prion-infected

neuronal cells and mice, we show that PrPsc-induced overactivation of the PDK1 kinase and
downregulation of TACE a-secretase activity shift the amyloid precursor protein APP towards its
ß-processing and Aß40/42 overproduction. We found that Aß40/42 accumulates mainly as
monomers but also as trimers and tetramers. To address the role exerted by the overproduced
Aß on prion pathogenesis, we built an Aß-free prion infected cell system (referred to as PrPscAPPnull cells). The absence of Aß does not alter prion replication in PrPsc-APPnull cells and cellbased PrPsc inocula free or not of Aß display similar prion infectivities when injected to C57Bl/6J
mice. We further show that PrPsc is sufficient to promote a rise of Aß monomers and to generate
Aß multimers in prion-infected mice whatever the presence of Aß in the PrPsc-inocula. With the
help of APP23 transgenic mice we provide evidence that PrPsc-induced Aß display seedable

Our results showed PRNP transcriptional activation under tau treatment, independently of ɴamyloid and ROS. The overexpression or uptake of non-fibrillar variants of tau protein enhanced
PRNP activity. Finally, we determined AP-1 to be a transcription factor mediating the effects of
tau.

properties as they can deposit in the mouse brain only when seeds of Aß trimers are cotransmitted with PrPsc. Importantly, we show that brain Aß deposition accelerates death of prioninfected mice.

Our data indicate that PrPsc, through deregulation of the PDK1/TACE/APP

pathway, provokes the accumulation of seedable Aß, a prerequisite for Aß deposition induced

This research was supported by grants from the Spanish Ministry of Science, Innovation and Universities (RTI2018-099773-B-100), the Spanish
Ministry of Education and Professional Formation (FPU15/02705), the Spanish Prion Network (Prionet Spain, AGL2017-90665-REDT), the
Generalitat de Catalunya (SGR2017-648), CIBERNED (CNED2018/2) and La Caixa Obra Social Foundation.

by an exogenous Aß seed and the onset of an Alzheimer-like pathology within a prion infectious
context.
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Removal of PrPC-attached glycans favors the propagation and
transmission of human strains with atypical characteristics

Viability of continuous intracerebral infusion of a tetrapyrrole in mice a
possible therapy for prion disease
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Iron 5,10,15,20-Tetrakis(1-methyl-4-pyridinio)porphyrin tetra (p-toluenesulfonate) (FeTMPyP) is
a cationic tetrapyrrole that behaves like a chemical chaperone, binding native PrP C, stabilizing
its conformation and preventing its conversion into PrPSc. This compound inhibits the
propagation of prions -independently of the strain- in vitro and in cellula; nevertheless, since it
cannot cross the blood-brain-barrier, its use as a possible anti-prion treatment has been

Transmissibility is a requisite for a misfolded protein to be considered a prion. However, prion

dismissed.

strains with atypical features, such as those responsible for GSS or VPSPr, have been

Although a direct intracerebral infusion of a compound could be seen as an invasive route of

historically endorsed with limited capacity of transmitting to other hosts. Interspecies

administration, if we consider the fatal prognosis of human prion diseases and the inefficiency of

transmission of prions is fundamentally modulated by the genotypic resemblance between

the current treatments, this measure could be considered as an alternative and the risk would

PRNP sequences of donor and host. However, other factors are known to play a key role as

be justified.

well, including post-translational glycosylation of PrPC. This work explores the relationship

We have assessed the viability and the tolerability of a daily continuous intracerebral

between PrPC glycosylation and atypical features by studying the effect of glycan removal on

administration of 16 nmoles of FeTMPyP for 45 days, using Alzet® osmotic minipumps

the propagation and transmission of non-classical strains. Several human prion isolates were

implanted in the lateral ventricle in mice; considering a total distribution throughout the brain and

subjected to PMCA on a substrate prepared from brains of TgNN6h mice, which express human

a clearance in the cerebrospinal fluid, we estimate a constant concentration of a4μM in the

PrPC

with point mutations blocking glycosylation sites. Both direct and PMCA-adapted prions

brain. This concentration which has shown a potent anti-prion activity in cell culture, has been

were later inoculated in TgNN6h and Tg340 mice, and neuropathological hallmarks were

well tolerated by all the mice. Additional studies with an even higher dose (36 nmol/day, which

analyzed. Non-glycosylated human PrPC was able to sustain in vitro propagation of different

should result in a FeTMPyP brain concentration of a9μM) are ongoing, also with good

atypical human prions. The expression of this unglycosylated PrP C in mice rendered them

tolerability at the time of submission of this abstract.

susceptible to experimental infection with either direct or in vitro-adapted atypical prions,

This study demonstrates the viability of treating mice with a relevant therapeutic dose of

including the poorly transmissible GSS A117V strain. Neuropathological features were

FeTMPyP by intracerebral infusion, and sets the foundations for efficacy studies using murine

preserved, indicating that bona fide replication of strain properties was achieved. In contrast, the

models of prion disease.

GSS 6OPRI isolate could be propagated in both unglycosylated and normally glycosylated
PrPC-expressing models, which manifested distinct strain features, indicating a possible mixture
of classical and atypical components. Our results suggest that the abolishment of PrPC
glycosylation facilitates the selective propagation of atypical strains, with maintenance of their
specific pathobiological properties.
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