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J. S. GRIFFITH

Nature of the Scrapie Agent: Self-
replication and Scrapie

Nature 215, 1043-1044 (1967)

...Scrapie agent might be aberrant form of protein that
spontaneously got made, and could serve as a template to
iInduce production of more aberrant forms.
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The Meaning of
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Human Prion Diseases

Forms Etiol Di henot
(occurrence) 10108Y ISease phenotype
G ¢ Prion Protein Gene Genetic Creutzfeldt-Jakob Disease (gCJD)
elr:)s Ic Mutations Fatal Familial Insomnia (FFl)
(10%) A“_ttf;soma'_dg_fl'?t‘”a?ti“het”tance Gerstmann Straussler Scheinker syndrome
with a variability of penetrance
mutation-dependent (GSS)
Sporadic Creutzfeldt-Jakob Disease (sCJD)
(90%) Unknown Fatal Insomnia
VPSPr
latrogenic CJD (iCJD)
Dura mater Cornea Growth hormone
transplants from cadaver
Exposure —>» Humans
Acquired to prion sources  Sursical/Medical
. . procedures
(<1%) of infectious

material —=> Animals
BSE related




Sporadic
Creutzfeldt-Jakob Disease



Sporadic Creutzfeldt-Jakob Disease (sCJD)

» Fatal Neurodegenerative disorder with a disease
duration of less than 24 months

» Clinically characterized by a rapidly progressive
dementia, with visual, cerebellar, pyramidal or
extrapyramidal signs, myoclonus.

Invariably evolving to akinetic mutism

» Diagnostic tools:

e EEG: Typical PSWCs

e CSF: Positive 14-3-3 protein or Prion detection by RT-
QuIC assay

e MRI: High signal abnormailities in basal ganglia or at
least two cortical regions either in DWI or FLAIR

e PRNP: codon 129 polymorphism

» Definite Diagnosis is based on demonstration of
pathological PrP (PrP5¢) in the nervous tissue

Probable Diagnosis

EEG
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MRI
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MRI patterns in different molecular subtypes of sCJD

Ataxic (VV2)
Thalamic (MM-2T) Heidenhein (MM1) Extrapyramidal (MV2) Cognitive (MM2C)




Different Prion Conformers Act as «Strains»

PrP¢ Prpsc Propagation Disease Phenotype
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The Olfactory
Story



Is the Olfactory System involved in Human Prion Diseases ?
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Pattern of PrPS¢ Deposition and Distribution
in Olfactory Pathway of sCID Met/Met-1

Synaptic Pattern
of PrP Deposition

PPF Cortex
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The Peripheral Olfactory system
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in the Olfactory Epithelium in Sporadic
Creutzfeldt—Jakob Disease
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Alessia Farinazzo, Ph.D., Marina Gardiman, M.D., Tiziana Cavallaro, M.D.,
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Detection of PrPSC in the O|faCt0ry PrP5¢ deposition in olfactory neuroepithelium
Neuroepithelium in sCJD -

Table 1. Molecular and Clinical Characteristics of Nine Patients with Sporadic
Creutzfeldt-] akob Disease.*
4
Patient Age at Onset Codon 129/ Signsat Clinical EEG v
No. (yr)/Sex PrPSci Onset Duration Evolution Findingsy o
' A - &. - I > w kN ’
mo v - 1 1 A
1 72/M Met/Met21 Halluci- 5 Ataxia, PSWs 1 : PrP
nations myoclonus Nasal vault
2 71/F Met/Met21 Halluci- 8 Dementia,  PSWs
nations staxa, Olfactory Mucosa NaPTA treated (from 100mg)
myoclonus
Supernatant Pellet
3 73[F Met/Met21 Ataxia, 16 Dementia PSWs
dysarthria PK (20 pg/ml): O 20’ 0] 20’
4 74/F Met/Met21 Dementia 2 Ataxia PSWs Mr
5 69/F Met/Met21 Cortical 5 Dementia, Diffuse
blindness myoclonus  slowing
6 59/M Met/Met21 Dementia 3 Myoclonus ~ PSWs ' 30
7 55/F Met/Met21 Anosmia, 5 Dementia PSWs :
halluci- - . 27
nations ——
8 52/M Met/Met21 Dementia 3 Ataxia, PSWs 21
myoclonus -
9 64/F Val/Val19  Ataxia 5  Dementia Diffuse 3F4 3F4
slowing
Lane: 1 2 3 4




Ultrastructural Deposition of Prp¢P




Olfactory Mucosa Biopsy:
Surgical Instruments

Prion Detection in
Olfactory Biopsy of Sporadic
Creutzfeldt—Jakob Disease

Massimo Tabaton, MD,' Salvatore Monaco, MDD 2

Maria Pacla Cordene, MD.? Monica Colucei, MDD,
Giorgio Giaccone, MID,! Fabrizio Tagliavini, MD,!

and Gianluigi Zanusso, MDD, PhID?

Annals of Neurology, 2004




Case # 1

Female 59 years old

August 2002: left alien hand
syndrome, MCI

September 2002: Extrapyramidal
signs;

October: akinetic mutism and
myoclonus; EEG: sporadic PSWCs;
CSF: 14-3-3 positive;

PRNP : No mutations, Met/Met at
codon 129. Nasal biopsy was
performed.

February 2003: exitus.

Olfactory

Mucosa
Biopsy

Definite sCID
Diagnosis
21kDa PrPsc CE Fc

Control

Fc

_PrP

Mr

21



RT-QuIC

A Novel Diagnostic test for CID



nature,, .
medicine 20l

Ultrasensitive human prion
detection in cerebrospinal fluid
by real-time quaking-induced
conversion

Ryuichiro Atarashil-2, Katsuya Satoh!, Kazunori Sanol,
Takayuki Fuse!, Naohiro Yamaguchi!, Daisuke Ishibashil,
Takehiro Matsubaral, Takehiro Nakagaki!, Hitoki Yamanaka?,
Susumu Shirabe>, Masahito Yamada®, Hidehiro Mizusawa’,

Tetsuyuki Kitamoto®, Genevieve Klug®, Amelia McGlade?,
Steven ] Collins® & Noriyuki Nishida!-3




Plate-based fluorescence detection of PrPs-seeded rPrP
amyloid (“Real-time QulIC”: Atarashi 2011)
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To couple a 100% specnfnc and sensmve ’res’r (RT-QuIC)

toa gen’rly procedure for sampling olfactory mucosa
(Brushing Nasale)
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A Test for Creutzfeldt—Jakob Disease
Using Nasal Brushings

Christina D. Orrd, Ph.D., Matilde Boengianni, Ph.D., Giovanni Toneli, M.D.,
Sergio Ferrari, M.D., Andrew G. Hughson, M.5., Bradley R. Groveman, Ph.D.,
Michele Fiorini, Ph.D., Maurizio Pocchiar, M.D., Salvatore Monaco, M.D.,
Byron Caughey, Ph.D., and Gianluigi Zanusso, M.D., Ph.D.




Nasal Brushing Procedure




Nasal Brushing Procedure



The beginning of Collaboration with
Santina Castriciano
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Olfactory mucosa cytological analysis following cyto-brush
or flocked swab sample collection
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JAMA Neurology | Original Investigation

Diagnosis of Human Prion Disease Using Real-Time
Quaking-Induced Conversion Testing of Olfactory Mucosa
and Cerebrospinal Fluid Samples

Matlide Bonglannl, Phy; Christing Orri. PhD: Bradley R. Groveman, PhD; Luca Sacchetta, MD; } Neuroepithelium
Michele Florinl, PhD; Glowvanni Tonol, MD; Glorgio Triva, B5; Stefano Capaid, Phox: Sivia Testl, PhD:

Sergho Farrar, MO Annachiara Cagnin, MD, PhD; Annz Ladogzna, MD; Anna Polagpl, PAD: Elisz Colalzzo, MO;
Darina Tiple, MID; Luana valznella, MD; Santing Castriclano, BS; Danlele Manchionl, MO; Andrew G. Hughson, MS;
Canlele Imperizle, MD; Tatlana Cattanuzza, MD, PRD; Glan Maria Fabrizl, M0; Maurizio Poochiar, MO;

Salvatore Monaco, MD; Byron Caughey, PhD; Glanhwigl Zanussa, M0, PhD

Figure 1. Difactory Mucosa (0M) Sample Collection and Results of Real-Time Quaking-Induced Conversion

(RT-QuIC) Assays
Table 2. Ciinical Data and Results of RT-QuiC Analyses of C5F and O Samples Collacted From Patlents With Probable, Possible, or Suspectad CID o
C5E oM A | Aockad swab B| Cytobrush
Ko. of Patients Wizh Positive No. of Fatlents 'With Positive
(1D Disgnusis at Time of  Disease On thmnesm; Disease 0 o No. of Patlens Wit
ANNoSIs at Time o SEa5E Lnsat - SE352 Linset . OF FatIEmts

SampUrg Sortea By sl 80 Spiit Tap, R il t0 Sample, g et [hnal Pashive FIndIna/ND.
Diagnosis Maan (507, mo rQ Ia Dutcome | Mean (300, mo § Swab Brush Dmtcome Tested (ACcuracy, %)
Probable CID (n = 51)

Definite CID (7 = 21P 2.4{1.2) 14718 LA 182D 16 {L2) 100 15715 21721 121 (100)

Probable CID{n = 25)®  5.9{5.3) w22 wyof | 23m B2 (E1L) wm el | 2aes 25/25 (100) €] M BT-ChilC s [5] M peak THT scrascanc readings

Genetic CID{n = 4) 1.5{2.4) 374 171 44 4.8 {4.5) Efr e 454 44 {100}

- - Sporadic (D swab 1 (m=30) & Sporadic (I bnesh (m=30)

Mon-CI0N{n = 1} : NP 1 1 4 01 LU 0¥l 041 {100} & Sporadic CI0 swab 2 (n=30) 4 Control swab in=35)
Passible TID {n = 34) 120

Defamite £I0 (m = 9F 5.6 (5.9} 506 354 &1 5.8 (3.9 7 516 919 99 {100y -

E F

Probable CI0 {n = &)° 7.0{4.00 34 arn 515 E3(3.8) 5 5 506 66 {100} ¥ E ao

Genetic CI0{n = 3} 4.0{4.3) 152 vl L2 12.0{7.1) 112 arl 172 12 {50) E’ g o d

MNon-CID{n = T} 1.7 300 HP W7 o7 40{3.2) o7 arr W7 047 {100} = = o
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EU Diagnostic Criteria for Surveillance of sporadic CID
from 1 January 2017

> Definite CJD

Neuropathologically or immunohistochemically or biochemically confirmed
Clinical signs
| Rapidly progressive cognitive impairment

I A. Myoclonus
B. Cerebellar or Visual problems
C. Pyramidal or Extrapyramidal features
D. Akinetic Mutism

Tests

v PSWCs in EEG

v" 14.3.3 detection in the CSF and RT-QuIC assay in the CSF or other tissues H

v High signal in caudate/putamen on MRI scan or at least two cortical regions either on DWI or FLAIR

» Probable CJD

| + Two out of Il and at least one test positive
Progressive neurological syndrome and positive RT-QuIC in the CSF or other tissues

» Possible CID

| + Two of Il and duration less than two years



Training is not
Required

Short
Non invasive
No costs

RT-QuIC Positive
in sCJD,
gCJD, GSS and FFI

No complications
Linked to the
Procedure

Therapy
Indipendent

High Diagnostic
Sensitivity and
Specificity

Safety
Precautions

Should be
considered

3 Log Higher
RT-QuIC
Seeding Activity
Compare to CSF
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Transmission of CJD from nasal brushings but not spinal sCJD OM!

fluid or RT-QuIC product

Gregory J. Raymond', Brent Race’', Christina D. Orrd’, Lynne D. Raymond', Matilde Bongianni?,
Michele Fiorini®(%), Bradley R. Groveman', Sergio Ferrari?, Luca Sacchetto®, Andrew G. Hughson',
Salvatore Monaco?, Maurizio Pocchiari®, Gianluigi Zanusso?(®) & Byron Caughey'

"Laboratory of Persistent Viral Diseases, Rocky Mountain Laboratories, National Institute for Allergy and Infectious Diseases, National Institutes of

Health, Hamilton, Montana sCJD brain E

2Department of Neurosciences, Biomedicine and Movement Sciences, University of Verona, Verona, Italy
3Department of Surgical Sciences, Dentistry, Gynecology and Pediatrics, University of Verona, Verona, Italy (1 0'2)
“Department of Neuroscience, Istituto Superiore di Sanita, Rome, ltaly

OM transmission to TgHul1l29MM
(i.c. inoculation)

Table 1. 1% and 2™ passages of sCJID OM samples in humanized Tg66 mice.

1st passages
Clinical prion Survival time Neuropathology and
Donor Inoculum dilution disease (+/total) dpi (mean +/- 5D) PrP IHC (+/total tested)
CID Patient 2 Neat 1/6 Pos: 331 16
Neg: 531 +/- 0
107 05 BOS +/- 4 0/5
107 o5 607 +/- 0 0/5
103 ors 573 +/- 69 NT
CJD Patient 8 Neat 0/6 483 +/- 42 0/6
10" 0/6 632 +/- 51 0/4
107 o055 638 +/- 42 NT
107 0/6 676 +/- 16 NT
Conc'd pool 012 3177, 379(n = 11) 0/12
CJD Patient 11 Conc’d pool 247 Pos: 308,303 373
Neg/Pos: 267*
Neg: 379
Acute: 1 (n=7)
Non-CJD Neat 05 493 +/-40 0/4
Uninoculated not applicable 0/8 317 (n=4) 0/5

378 (n = 4)

Preoptic area

Brain stem

anti-PrP (3F4

an

ti-PrP (3F4)

2
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Experimental transmission
to TgHul1l29MM
(i.c. inoculation)

Transmission of CJD from nasal brushings but not spinal
fluid or RT-QuIC product

Gregory J. Raymond’, Brent Race', Christina D. Orr(', Lynne D. Raymond’, Matilde Bongianni?,
Michele Fiorini?(®, Bradley R. Groveman', Sergio Ferrari?, Luca Sacchetto®, Andrew G. Hughson',
Salvatore Monaco?, Maurizio Pocchiari®, Gianluigi Zanusso?(®) & Byron Caughey'

"Laboratory of Persistent Viral Diseases, Rocky Mountain Laboratories, National Institute for Allergy and Infectious Diseases, National Institutes of

Health, Hamilton, Montana
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*Department of Surgical Sciences, Dentistry, Gynecology and Pediatrics, University of Verona, Verona, Italy
“Department of Neuroscience, Istituto Superiore di Sanita, Rome, Italy

Table 3. Inoculation of sCJD CSF samples into Tg66 mice.

Cerebrospinal Fluid

Nasal Mucus and OM S

Survival time

Neuropathology and

RT-QuIC

Donor Inoculum dilution disease (+/total) dpi (mean +/- SD) PrP IHC (+/total tested) (+ total tested)
RT-Qu l c sCJD Patient 1 1:1 0/6 556 +/-56 05 0/5
1:20 0/6 616 +/-64 NT 0/4
120 —— sCJD Patient 2 1:1 0/6 547 +/-74 NT 0/4
. 1:20 0/5 657 +/-40 NT 03
2 100  essebesse sCJD Patient 8 11 0/5 528 +/-89 02 o/4
© 1:20 05 587 +/-13 NT 0/2
2 Non-CJD 1:1 0/6 550+/-73 03 0/5
g s ——
E " NT: not tested.
E ]
3 B0+
(™
= RT-QuIC Product
E a4 -Qu roaucts
z
% 20+4- Table 4. Inoculation of sCJD-seeded RT-QuIC products into Tg66 mice.
g; -* Atypical neuropathology
= 07 Clinical prion Survival time dpi and PrP IHC' RT-QuIC
RT-QuIC product inoculum Total PrP inoculated disease (+/total) (mean +/- SD) (+/total tested) (+ total tested)
T
& CJD Patient 2-seeded 5 ug 0/5 644 +/- 7 4/4 22
(}0 0.5 ug 0/6 554 +/-104 2/3 NT
CJD Patient 8-seeded S ug 0/5 560 +/- 62 2/2 11
0.5 ug 0/6 624 +/-53 6/6 33
Control Patient-seeded 2.5 ug 0/4 526 +/-36 0/4 0/4
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Ring trial of 2nd generation RT-QuIC diagnostic tests for
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Table 3. Overall concordance of CSF testing for each testing laboratory

RML uv NPDPSC ISS UE SuU
cJD 100% 96% 100% 98% 98% 96%
(55/55) (53/55) (55/55) (54/55) (54/55) (53/55)
Non-CJD 100% 100% 100% 100% 100% 100% Total
(45/45) (45/45) (45/45) (45/45) (45/45) (45/45) Concordance
overall 100% 98% 100/100 99% 99% 98% 99%
(100/100) (98/100) (100%) (99/100) (99/100) (98/100) (594/600)

Table 4. Concordance of olfactory mucosa testing by testing laboratory

RML uv NPDPSC ISS UE suU
cJD 100% 89% 100% 89% 100% 100%
(9/9) (8/9) (9/9) (8/9) (9/9) (9/9)
Non-CJD 100% 100% 100% 100% 100% 95% Total Concordance
(19/19) (19/19) (19/19) (19/19) (19/19) (18/19)
overall 100% 96% 100% 96% 100% 96% 98%
(28/28) (17/28) (28/28) (27/28) (28/28) (27/28) (165/168)




Olfactory System
Involvement in
Neurodegeneration



Prionoids
_enasease  PION

¢« .1 Location: diffuse cortical
. & Macro: cerebral atrophy
Micro: spongiosis, PrP deposits

Tau

Location: frontotemporal ef"\ "g
Macro: cerebral atrophy
Micro: tau deposits, Pick bodies

a-Synuclein
LBD

Location: frontotemporal
Macro: cerebral atrophy
Micro: Lewy bodies

Location: basal ganglia

Macro: neostriatal atrophy
Micro: neuronal loss and astrocytosis

Huntingtin

o P-Amyloid

Location: temporoparietal
Macro: cerebral atrophy
Micro: AD plaques, tangles

-5 -Synuclein

Location: midbrain
Macro: pallor of substantia nigra
Micro. Lewy bodies

- ALS

Location: motor cortex, brainstem, spinal cord
Macro: atrophy of motor neurons and muscles TD P‘43
Micro: inclusions (Bunina bodies, Lewy body-like)



Misfolded Proteins and Disease Phenotypes

Parkinson Disease

Alpha-Synucleinopathies Mutisystem Atrophy
Lewy Body Dementia
PAF
FTLD
Tauopathies Progressive Sopranuclear Palsy

Corticobasal Degeneration
B-pathies Alzheimer Disease

TDP43-pathies ALS-FTD and FTD



Early Involvement of Olfactory System
in Neurodegenerative Disorders
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Olfactory System in Neurodegenerative Disorders
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Prion-like Propagation

Conformation Conformat|on Conversion
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Conformational Changes and Neurodegeneration

ion AN\ — S
a-Synuclein /\/\/\/\ — M

TDP-43 —

Normal Conformation Pathological Conformation



Nasal Swabbing Sample Processing

5. Immuno-
cytochemistry

» Oifactory
1 Neurcegithelum
——
3 4 Brush
Oifaciory

1. Olfactory neurons collection 3. Cells suspension 4. Cytocentrifugation
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Olfactory neurons

VergréBerung= 3.00 KX Signal A=HE-SE2 Arbeitsabstand = 8.2 mm
Hochsp. = 5.00 kV InlensDuo: SE 0V :

Lorenzo Brozzetti Ph.D student UNIVR
2019



Neurodegeneration-Associated
Proteins in Human Olfactory Neurons
Collected by Nasal Brushing

Lorenzo Brozzetti', Luca Sacchetto®’, Maria Paola Cecchini?, Anna Avesani¢,

Daniela Perra’, Matilde Bongianni®, Corinne Portioli®, Maria Scupoli®,
Bernardino Ghetti®, Salvatore Monaco’, Mario Buffelli* and Gianluigi Zanusso
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Neurodegeneration-Associated
Proteins in Human Olfactory Neurons
Collected by Nasal Brushing
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Misfolded Proteins and Disease Phenotypes

Parkinson Disease

Alpha-Synucleinopathies Mutisystem Atrophy
Lewy Body Dementia
PAF
FTLD
Tauopathies Progressive Sopranuclear Palsy

Corticobasal Degeneration
B-pathies Alzheimer Disease

TDP43-pathies ALS-FTD and FTD



Alfa-Synucleino-pathies
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Biomarkers in a-Synucleinopathies

* Clinical core

Supporting Investigations:

* MRI

» 123Ljoflupane single-photon emission CT (Da Tscan)

* PET or SPECT for myocardial sympathetic denervation
No Radiotracers are available for a-Synuclein

* Biomarkers of disease progression

CSF Biomarkers

. -< * Diagnostic value
or other Tissues

* Prognostic value
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Multiorgan a-synuclein deposﬂs In Parkinson's disease

Postmortem Living patients
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a-Synuclein Real-Time Quaking-Induced Conversion in the
Submandibular Glands of Parkinson’s Disease Patients

Sireesha Manne, DVM, PhD," Naveen Kondru, DVM, PhD,’ Huajun Jin, PhD,! Vellareddy Anantharam, PhD,’
Xuemei Huang, MD, PhD,2 Arthi Kanthasamy, PhD," and Anumantha G. Kanthasamy, PhD"

"Department of Biomedical Sciences, Parkinson’s Disorder Research Program, lowa Center for Advanced Neurotoxicology, lowa State
University, Ames, lowa, USA

2Department of Neurology and Pharmacology, Neurosurgery, Radiology, and Kinesiology, Penn State Milton S. Hershey Medical Center,
Hershey, Pennsylvania, USA

Received: 29 July 2019; Revised: 8 October 2019; Accepted: 11 Octo-

ber 2019

Submandibular gland (SMG) aSyn RT-QuIC Assay Workflow

{ 'y A B
h : ¢
~
| Recombinant aSyn substrate
N
I Thioflavin T
*
Needle with SMG tissue e
q SMG tissue homogenate g RT-QuIC reaction setup
4 M
5 280000 PD
8.
5 £ 210000
8T
g5
- 9
S 2 140000
g4
=& 70000
S ] Control
0
0 10 20 30
Time (h)
SMG biopsy /@ RT-QuIC kinetic analysis \_ Real time plate reader assay )

A

ThT Fluorescence

A 240000-

o -= PD
£ @ 180000+

$E

g9

S 2 120000+ — ILBD
T8
B

60000+ .
WT-*- Controls
0 10 20 30
Time (h)
C
c C Control
£
<5
2E ILBD
FE
3 € & { ¢ @€|prD

-l @ @ © ®© ® @ @ |Control
- O
33 ILBD
=5

v

° PD

150000+

1000004

(Relative units)

Time (h)

-= PD

0.15+

0.10

0.05

Protein Aggregation Rate (PAR)
)

0.00-

15000+

10000+

5000+

aSynuclein filament intensity

0.15 7

0.10 J

0.05

0.00

Protein Aggregation Rate (PAR)
(1m

*kk%k

@ L QO
°<"é° \\9 Q
()
*
1 15000+
A 2
‘@
H
2
[
E 10000+
K
=]
]
c
@ 5000+
3
©
o
=
0.
O
&
*kkk
1
[ ]
"
-%..
A am®

Formalin fixed sections



Nasal Swabbing in a-Synucleinopathies




doi:10.1093/braincomms/fcab045 BRAIN COMMUNICATIONS 2021: Page 1 of I | 1 DLB diagnosis by a-syn RT-QuIC BRAIN COMMUNICATIONS 2021:Page 9of Il | 9

Table 3 Patients with olfactory mucosa only and both olfactory mucosa and cerebrospinal fluid samples analysed by
a-syn RT-QuIC

Clinical diagnosis OM only (33) Patients with both OM and CSF (16)
OM positive OM and CSF OM positive and OM negative and OM negative and
positive CSF negative CSF positive CSF negative

" . DLB-Group (43) 24127 11116 = 5 =
Alpha-synuclein seeds in olfactory mucosa and Probalc DLB (D) 1922 w10 - : -
mixed dementia (6) - 3/6 - 3 -

° ° . ° ° Prodromal DLB (5) 5/5 = = = -
cerebrospinal fluid of patients with dementia Norsn NDs (39 o 02 ; ; 2
CJD (10) = 0/10 = = 10

3 H AD (10) = 0/10 P I 8
with Lewy bodies ADUS o ! g g :
CBs (1) = ol = = 1

Daniela Perra,"* Matilde Bongianni,"* Giovanni Novi,2 Francesco janes,3 (®Valentina Bessi,4 (F)Td'?eg)(ﬁ) - gg 0 l f

(®Stefano C::\paldi,5 Luca Sacchetto,® Matteo Tagliapietra,' Guido Schenone,? Silvia Morbelli, %’
2 _ s . 8 Ty 8 . G .9 8 *This positive sample does not belong to the same patient.
Michele Fiorini,” Tatiana Cattaruzza,” Giulia Mazzon,” Christina D. Orru,” Mauro Catalan, Rows in bold text indicate the totals for the DLB group and non-a-syn NDs patients.
Paola Polverino,3 Andrea Bernar'dini,3 Gaia PeIIitter'i,3 Mariarosa Valente,3 Claudio Bertoloti:i,8
Benedetta Nacmias,'o’I !Giandomenico Maggiore,I2 Tiziana Cavallalf'o,I Paolo Manganotti,8
Gianluigi Gigli,® Salvatore Monaco,' Flavio Nobili*'? and ®Gianluigi Zanusso'

Patients with Dementia a-synuclein
with Lewy Bodies Samples Real Time-Quaking Induced
Conversion analysis

Diagnostic accuracy
of samples analyzed
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Chizra Maria Giulia De Luca™, Antonio Emanuele Eliz™", Sara Maria Portaleons”, Federico Angelo Cazzniga’, H- 200
Martina Rosst*, Edoardo Bistaffa', Elena De Cecco®, Joanna Narkiewicz®, Giulia Salzano®, Olga Carletz!,
Luigi Romits’, Grazia Devigili®, Pacla Soliveri”, Pietro Tirsboschi', Giuseppe Legname®, Fabrizio Tagliavini®, 0-
Roberto Eleopra®, Giargio Giaccone” and Fabio Moda"'(
Table 1 Clinical data and OM/RT-QUIC results of all patients included in the study .
PD MSA CBD PSP
Clinical criteria (ref) [18, 61] [33] [62] (39
Number of patients 18 1 6 12
Age at time of evaluation (years) 642+78 623+9.2 633+ 106 683+70
Age at disease onset (years) 524+6.1 565+ 95 602+ 109 643+82
Disease duration (years) 10.1+5.1 58+34 32+16 40+36
Gender (F/M) 8/10 5/6 4/2 5/7
Frequency of symptoms (%)
- Rigid akinetic parkinsonism 100 90.1 833 917
- Tremor 889 818 50 83
« Ataxia 0 90.1 50 917
- Apraxia 0 0 100 333
« Delusions 16.7 9.1 0 83
« Dementia 1.1 0 16.7 583
« Psychiatric disorders 333 455 333 50
+ REM behavioural disorder 556 636 0 0
-« Autonomic impairment 833 100 333 16.7
RT-QuIC seeding activity for a-synuclein 10 (56%) 9 (82%) 1 (16%) 2 (16%)

(% in total patients)

Values of continuous variables are presented as mean + standard deviation (SD)
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Article

Discriminating a-synuclein strainsin
Parkinson’s disease and multiple system
atrophy
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Fig. 2 |Proteaseresistance and epitope mapping of a-synaggregates
derived from the CSF or the brain of patients with PD or patients with MSA.

CSF from 43 patients with PD and
43 with MSA-C and MSA-P
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Fig.3|Structural differences betweena-synaggregates derived from
patients with PD or patients with MSA. a, Circular dichroism spectraof a-syn
aggregates from the CSF of patients with PD (red) or patients with MSA (blue),



RT-QuIC Iin a-Synucleinopathies

Molecular Diagnosis

Optimal .
RT-QuiC Experimental of a-synucleinopathy
.. During Clinical Disease or
Conditions

During a prodromal stage

Diagnostic Tissues
CSF and Body Fluids Distinguishing

Tissue biopsy o.-Synucleinopathies

Olfactory Mucosa
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Alpha-synuclein seeds in olfactory mucosa
of patients with isolated REM sleep
behaviour disorder

Ambra Stefani,' Alex Ir::mzo,2 Evi Holzknecht,' Daniela Perra,3 Matilde Bongianni,3
Carles Gaig,2 Beatrice Heim,' Monica Serradell,? Luca Sacchetto,* Alicia Garrido,?
Stefano Capaldi,5 Almudena Sanchez-Gémez,? Maria Paola Cecchini,® Sara Mariotto,’
Sergio Ferrari,> Michele Fiorini,? Joachim Schmutzhard,’ Pietro Cocchiara,’

®lsabel ViIaseca,B Lorenzo Brozzet:ti,3 Salvatore I“Iona\co,3 M. Jose Marti,2 Klaus Seppi,I
Eduardo Tolosal,2 Joan S::mt:::\mau‘ia,2 Birgit Ht.igl,I Werner Poewe ' and

(®Gianluigi Zanusso® for the SINBAR (Sleep Innsbruck Barcelona) group
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Table 2 Demographic and clinical characteristics of the isolated RBD group (n = é3) and of the Parkinson’s disease
group (n = 41)
Isolated RBD Parkinson’s disease
a-syn-positive a-syn-negative P-value a-syn-positive a-syn-negative P-value
n =28 (44.4%) n =35 (55.6%) n=19(46.3%) n =22 (53.7%)
Age, years 72 (67-74.8) 67 (60-74) 0.059 70 (65-75) 71(63.8-76.3) 0.704
Age at diagnosis, years 67 (63-68.8) 60 (56-67) 0.004 64 (57-68) 64 (58-71) 0.708
Age at onset, years 62 (59-67.5) 53 (45-61) 0.011 64 (56-68) 63 (57-69) 0.936
Disease duration, years 45 (1.3-8) 6(2-10) 0.176 7(1-12) 5(2-9) 0934
Sex, n (%) 0.170 0.703
Female 6(21.4) 3(8.6) 3(158) 5(227)
Male 22(78.6) 32(91.4) 16 (84.2) 17 (77.3)
MDS-UPDRS lll score 4 (1-7) 4(2-7) 0.692 21 (13-30) 21 (12-28) 0.937
SCOPA-AUT score 18 (11-29) 13 (8-21) 0.133 15 (10-20) 19 (8-26) 0432
MoCA score 27 (24-28) 27 (24-28) 0.737 27 (23-28) 27 (24-28) 0.926
Sniffin’ Sticks score 7 (5-8) I'1(8-13) <0.001 7(6-11) 8(7-9) 0.968
Olfactory dysfunction, n (%) 22 (78.6) 8(229) <0.001 1'1(57.9) 8(36.4) 0.757
Hoehn and Yahr stage na. na na. 2(2-2) 2(2-2) na.
Rigidity, n (%) na. n.a. na. 13 (100) 21 (95.5) 1.000
Rest tremor, n (%) na. n.a. na. 7(53.8) 12 (54.5) 0.536

Data are shown as median (IQR) or n (%). iRBD = isolated RBD; MDS-UPDRS Il = Movement Disorders Society Unified Parkinson’s Disease Rating Scale, part lll; MoCA =

Montreal Cognitive A

na. = not

licabla/:

the Mann-Whitney U-test.

ilable; SCOPA-AUT = Scales for Outcomes in Parkinson’s Di A

Dysfi

P-values were

d using




HIV-1 detection in the olfactory mucosa
of HIV-1-infected participants

Luca Bertero™*, Sarah Beth Joseph™™*, Mattia Trunfio®, Tiziano Allice?,
Sebastiano Catera®, Daniele Imperialef, Paola Cassoni?,
Laura Pesci Kincer®, Veronica PirriatoreS, Valeria Ghisetti9,
Enrica Amasio®, Gianluigi Zanusso®, Stefano Bonora©,
Giovanni Di Perri® and Andrea Calcagno® AIDS 2019, 33:665-674

Naive participants Treated participants
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Fig. 2. HIV-RNA in the olfactory mucosa and in the cerebrospinal fluid of HIV-positive participants. The scatter-dot graph (left)
represents the linear direct correlation between OM and CSF HIV-RNA values in naive patients (Spearman’s rho=0.534,
P =0.040). The stacked bar plot (right) represents the prevalence of CSF HIV-RNA above 20 copies/ml according to the detection
of OM HIV-RNA above 20 copies/ml (stratified as naive participants on the left and treated ones on the right). CSF, cerebrospinal
fluid; OM, olfactory mucosa.
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Fig. 1. Immunohistochemistry of the olfactory mucosa sample from subject #12. (a) Low power H&E image showing olfactory
mucosa cells intermixed with brush bristles (arrows). (b) Anti-OMP immunohistochemistry showing a strong (+++) and diffuse
staining. (c and d) Anti-CD4 ™" and anti-CD8™ immunohistochemistry, respectively, showing few positive cells (arrows) mixed with
olfactory mucosa cells. H&E, hemotoxylin and eosin; OMP, olfactory marker protein.



Olfactory Swabbing Application In Neurodegeneration
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