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‘ Protein-misfolding diseases \
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Real-Time QuiC Publications
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Preliminary experiments: FL Ham rPrP seeded
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‘ Blinded Retrospective Study

m 227 CSFs tested:

- 124 neuropathologically confirmed cases of sCJD.

- 103 non-CJD control patients; initially suspected of sCJD but

given an alternative clinical or pathological diagnosis.

Patient Demographics

Diagnosis Number Age F:M Codon 129
(Mean + SD) MM MV  VV
sCJD 124 65.2+115 |63:61| 60 25 20
Non-CJD 103 65.6 £11.1 |52:51| - - -
Controls




Comparison of RT-QulC results with 14-3-3 and
tau protein

RT-QuIC 14-3-3 | tau protein
>1260pg/ml

sCJD 110/124 118/124 60/67




Real Time Quaking-Induced Conversion
Analysis of Cerebrospinal Fluid in Sporadic
Creutzfeldt-Jakob Disease

Lynne |. McGuire, PhD," Alexander H. Peden, PhD," Christina D. Orrd, PhD,?
Jason M. Wilham, PhD,? Nigel E. Appleford, Cbiol,®> Gary Mallinson, PhD,?
Mary Andrews, BSc,' Mark W. Head, PhD," Byron Caughey, PhD,?

Robert G. Will, FRCP,' Richard S. G. Knight, FRCP," and Alison J. E. Green, PhD'’

Objective: Current cerebrospinal fluid (CSF) tests for sporadic Creutzfeldt-Jakob disease (sCJD) are based on the
detection of surrogate markers of neuronal damage such as C5F 14-3-3, which are not specific for sCJD. A number of
prion protein conversion assays have been developed, including real time quaking-induced conversion (RT-QuIC). The
objective of this study is to investigate whether CSF RT-QuIC analysis could be used as a diagnostic test in sCJD.
Methods: An exploratory study was undertaken that analyzed 108 CSF samples from patients with neuropathologically
confirmed sCJD or from control patients. Of the 108 CSF samples, 56 were from sCJD patients (30 female, 26 male;
aged 31-84 years; mean age, 623 = 13.5 years), and 52 were from control patients (26 female, 26 male; aged 43-84
years; mean age, 67.8 = 10.4 years). A corfirmatory group of 118 patients was subsequently examined that consisted
of &7 cases of neuropathologically confirmed sCJD (33 female, 34 male; aged 39-82 years; mean age, 67.5 = 9.0
years) and 51 control cases (26 female, 25 male; aged 36-87 years; mean age, 63.5 = 11.6 years).
Results: The exploratory study showed that RT-QuIC analysis had a sensitivity of 91% and a specificity of 98% for the
diagnosis of sCJD. These results were confirmed in the confirmatory study, which showed that CSF RT-QuIC analysis
had a sensitivity and specificity of 87% and 100%, respectively.
Interpretation: This study shows that CSF RT-QuIC analysis has the potential to be a more specific diagnostic test
for sCJD than current CSF tests.

ANN NEUROL 2012;72:278-285
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" Prospective Audit CSF RT-QuIC of 1512 CSF
samples
CSF RT-QuIC CSF 14-3-3

Probable sCIJD 184/195 154/191

latrogenic CJD (GH) 2/4 1/4

Unknown 5/18 4/17

Sensitivity 89% (94%) 85% (81%)

Efficiency 98% 91%




\ Transferance of RT-QulC technology
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Cerebrospinal fluid real-time quaking-induced conversion is a robust and reliable test for
sporadic Creutzfeldt-Jakob disease: An international study.

McGuire LI, Poleggi A%, Poggiolini I3, Suardi S4 Grznarova K58, Shi S7, de Vil B8, Sarros S9, Satoh
K10, Cheng K1, Cramm M?*?, Fairfoul G?, Schmitz M*?, Zerr 1'?, Cras P8, Equestre M?, Tagliavini
F4, Atarashi R19, Knox D, Collins S13, Haik S°614, Parchi P315, Pocchiari M2, Green Al

Ann Neurol. 2016 Jul;80(1):160-5




Diagnostic criteria for surveillance of sporadic CJD from 1 January 2017
1.1 DEFINITE:
Progressive neurological syndrome AND
Neuropathologically or immunohistochemically or biochemically confirmed

1.2 PROBABLE:

1.2.1 I + two of 11 and typical EEG*
OR1.2.2 I + two of 11 and typical MRI brain scan**

OR 123 I+twooflland positive CSF 14-3-3
OR 1.2.4 Progressive neurological syndrome and positive RT-QulC in CSF or other tissues

1.3 POSSIBLE:
I + two of Il + duration < 2 years

| Rapidly progressive cognitive impairment

I A Myoclonus
B Visual or cerebellar problems
C Pyramidal or extrapyramidal features
D Akinetic mutism
*Generalized periodic complexes
**High signal in caudate/putamen on MRI brain scan or at least two cortical regions (temporal, parietal, occipital) either on DWI
or FLAIR



CSF Alpha-synuclein in Lewy body dementia

3.0 4 Mean SD
. I’ 1 (Control) 1.12 0.68
% 20 - 2 (AD) 1.06 0.60
5 151 . : 3 (LBD) 0.92 0.42
S $
510 - "
; 05 . : : : T-Test (Contvs LBD/PD)  0.55
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Alpha-synuclein RT-QulC Protocol

ThT

REAL-TIME QUIC
v fluorescence
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ThT

Instrument:. BMG Optima, 200rpm, 1 min shake, 14 min rest
Substrate: 0.1mg/mL full-length human recombinant a-syn (1-140)

Seeds: 2 ul of diluted of LBD brain homogenate
2 ul of diluted brain from AD or SD homogenate (controls)

15ul of undiluted CSF

Buffer: 10 mM PBS, 200 mM NaCl, 10 uM ThT, 10 uM EDTA
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\ RT-QuIC of a-synuclein
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PBS buffer, pH 8.2, 200rpm 30°C, 1min shake, 14 min off




RT-QulC for «-synuclein (brain homogenates)

Signal Curve(s)
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Commercially available recombinant human 1-140aa a-synuclein

Phosphate buffer, pH8.2
Temperature: 30°C

Shake speed: 200rpm

Shake cycle; 1 min on; 14 min off




‘ RT-QuIC for «-synuclein (CSF samples
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Retrospective analysis of «-synuclein RT-QulC

Collaboration with Dr Laura Parkkinen, Dept of Neuropathology,
University of Oxford

99 CSF samples from the OPTIMA Study (Exploratory group)

o Prospective longitudinal study of dementia and aging — CSF taken at regular time
points. Established in 1988

38 CSF OPDC Discovery cohort (Confirmatory group)
Each CSF sample analysed blind



Patient Demographics

Age at death

OPTIMA patients (n) Mean + SD (range)

FIM

Parkinson’s disease (2) 775+ 7.8 (72-83) 0/2

AD with incidental LB (13) 79.8 £ 7.8 (67-91) 9/4

Progressive supranuclear palsy (PSP) (2) 69.5 £ 3.5 (67-72) 2/0

Controls (20) 82.9 £ 6.9 (68-93) 10/10

Parkinson’s disease (20) 65.1 £ 9.1 (42-80) 6/14

Controls (15) 65.8 £ 7.4 (55-83) 8/7




‘ Retrospective Study

Exploratory Patient Group (n) Positive RT-QuIC (%)

Mixed DLB/AD (17) 11 (65%)

Parkinson’s disease (2) 2 (100%)

Corticobasal degeneration (3) 0 (0%)

Healthy Controls (20) 0 (0%)

Specificity (vs controls) 100%

Specificity (vs Controls + AD) 100%

Confirmatory Patient Group (n) Positive RT-QuIC (%)

At-risk RBD patients (3) 3 (100%)

Sensitivity (PD) 95%
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Second blinded retrospective study

Patients Number positive for RT-QulC/total
investigated

REM Sleep behavioural disorder (2) 1/2 (50%)




Cumulative data

Patient Group (n) Positive RT-QulC (%)

Parkinson’s disease (78) 72 (95%)

Healthy controls (37) 0 (0%)

Corticobasal degeneration (3) 0 (0%)

Sensitivity (PD) 95%




Further work

Atypical PD
Non-PD movement disorders

Assess relations of a-syn RT-QulC with:
0 Disease duration

0 Disease severity

0 Gender/Age at onset

Other tissues: olfactory mucosa, blood

Adaptation of technique



Further studies

Prof Bas Bloem and Dr Marcel Verbeek, University

Radboud, Nijmegen, Netherlands
110 CSF samples from atypical PD and appropriate controls

Dr Guinluigi Zanusso, University of Verona, Italy
Olfactory mucosa samples

bioFIND, MJFF

112 CSF samples from PD (varying disease duration and severity)

Graham Fairfoul, NCIDRSU
Developing a-syn RT-QulC for blood



JAMA Neurology | Original Investigation
Development of a Biochemical Diagnosis of Parkinson Disease
by Detection of a-Synuclein Misfolded Aggregates

in Cerebrospinal Fluid

Wborammad Shahnawaz, Phi); Takahio Toluda, MD: Masaaki Waragai, MD: Nicoles Mendez. B3c;
Ryotaro lshii, MD; Cludia Treninsalder, MD:; Brit Maoflenhawer, MD: Clasdio Soto, PhD
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JAMA Neurology | Original Investigation
Development of a Biochemical Diagnosis of Parkinson Disease
by Detection of a-Synuclein Misfolded Aggregates
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