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Fluid biomarker candidates of potential relevance to
neurodegenerative diseases
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Historically, plasma AP could show any result

Study Effect Size (95 % CI) AD CTRL EffectSize LowerCl UpperCl 9% Weight
0.2 04 0.6 1 2 5
Mayeux, 1999 M 64 105 1.600 1.553 1.648 5.19
Arvanitakis, 2002 : 220 59 1.085 0.800 1.471 2.63
Fukumoto, 2003 i 146 92 1.057 0.911 1.227 423
Mayeux, 2003 . 79 365 1.168 1.061 1.287 476
Fagan, 2007 - e 33 65 1.139 0.779 1.665 2.06
Fagan, 2007 —— 16 65 1.000 0.580 1.723 1.26
Giedraitis, 2007 » 39 18 0.850 0.479 1.509 1.16
Pesaresi, 2007 = 192 126 0.765 0.665 0.879 433
Schupf, 2008 ] 104 1021 0.994 0.986 1.002 5.23
Xu, 2008 —- 113 155 0.848 0.632 1.139 2.72
Fagan, 2009 . ; 29 69 0.625 0.344 1.135 1.09
Roher, 2009 - 17 21 1.202 0.903 1.601 2.79
Sedaghat, 2009 N 29 16 1313 1.219 1.415 495
Lui, 2010 . 186 724 0926 0.878 0.977 5.08
Sundelsf, 2010 | - 101 28 1.295 1.091 1.538 3.99
Head, 2011 ] 17 12 0.645 0.604 0.689 5.01
Chiu, 2013 P —— 30 107 1.841 1328 2.552 2.45
Chiu, 2013 1 | 31 107 1217 1.175 1.261 5.17
Ruiz, 2013 e 51 53 0.831 0.607 1.136 2.56
Yamamoto, 2013 : 23 13 1.012 0.531 1.927 0.96
Zhang, 2013 o 153 120 0.865 0.811 0.922 5.02
Bu, 2014 3 128 135 1228 1.079 1.399 444
Rembach, 2014 125 577 1013 0.953 1.077 5.04
Wang, 2014 97 122 0.991 0.979 1.003 5.23
Jiao. 2015 e 156 129 1.387 1.168 1.648 3.98
Kim, 2015 = 100 46 0.865 0.759 0.986 443
Janelidze, 2016 =, | 57 274 0.673 0.581 0.780 4,25
All Studies *?’ 2336 4452 1.031 0.962 1.106 100
p=0.38718
0.2 0.4 06 1 2 5
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Nakamura - Nature, 2018
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Ratio of the peptides (AU)

APP669~711 AB1-40
0.61 g, - =001 0.8-
ol o 15 . 06
% : 10- £ 0.4
0.2 ¥
5 0.2
5 5 P =0.002 B
AR~ AB*  Ap- Ap* AR~ AB* AR~ AB*
NCGG AIBL NCGG AIBL
APP669-71 1/AB1-42 AB1 —40/AB1—42
P <0.0001 P<0.0001 —. P<0.0001 P <0.0001|,
1.69 T | f | 2 — — 2 4
< . Is
‘ 840- - A
1.2" - "9 . ]
0.8 a -
#4007 @ : 3 0
044 | %10. ' 2 -1
. P < 0.0001 % P < 0.0001 é _g
AR ARt AR AR T AR AR AR AR IS
NCGG AIBL NCGG AIBL r

A1z
P <0.0001 P <0.0001

¥

P < 0.0001

AL A s
NCGG AIBL

Composite biomarker

P < 0.0001 P <0.0001
1 1

P

P <0. 0001

AR~ ARt AR~ AB*

NCGG AIBL



Optimized method for plasma AB by IP-MS/MS$S

[ ¢ IP using 6E10 + 4G8 (mid domain Mabs) ]

* Recombinant >N labelled AB42, AB40, AB38 IS
as internal standard \V

Plasma treated with Triton X100 to reduce
matrix effects - binding to plasma proteins

> jo;"%’?’

} 250 pL plasma ﬁ

resuspend
eluate

RP HPLC i Dry &

Quadrupole-orbitrap hybrid MS
- parallel reaction monitoring (PRM)

pg/mlL. cv

Coefficients of variation for AB1.38 21 5%
Quality Control (QC) samples ABqap 262 209,
AB142 25 12 %

=> Levels of AB42 and AB40 in plasma can be measured in 250 ul of plasma with high precision
Also AB38 and AP -3 to 40 (APP 669-711) can be quantified




Plasma AP in the Insight4é cohort

Study design: Insight4é - epidemiological study people born 1946 (n= 414 cognitively unimpaired)
APOE genotype, neuropsych testing, amyloid PET
Plasma AB42, AB40/42 using immunoassay (Simoa) and IP LC-MS/MS

justed R lyses Si LC-MS cognitivel In=414
8_ Unadjusted ROC analyses Simoa vs LC-MS cognitively norml n Soa B2 0568 LGS 0TS
- —— SimoaAB40: 0.536 LC-MS AB1-40: 0492
— Simoa AB42/40: 0.608 LC-MS Ap1-42/1-40:0.819
0 —— LC-MS AB1-38: 0.501
o}
2
5o
E’g ROC AUC for amyloid PET positivity:
0
h Simoa AB40/42  0.61
g- IP-MS AB40/42 0.82
o)
0
0T T T T T
0.00 0.2 0.50 0.75 1.00

1-Specificity

[ = Plasma AB42 and AB40/42 ratio by IP-MS/MS show high concordance with brain amyloidosis

Keshavan A et al., unpublished



Plasma tau in Alzheimer’s disease

AD dementia n= 54
Healthy controls n= 25
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Bl 3&\\'\ Sharing Alzheimer's Research Data with the World

The Alzheimer’s Disease Neuroimaging Initiative (ADNI) unites researchers with study data as they work to define the progression of
Alzheimer’s disease. ADNI researchers collect, validate and utilize data such as MRI and PET images, genetics, cognitive tests, CSF and
blood biomarkers as predictors for the disease. Data from the North American ADNT’s study participants, including Alzheimer’s disease

patients, mild cognitive impairment subjects and elderly controls, are available from this site.

>400 plasma samples from:

Normal elderly (4-7 years follow-up)
Mild cognitive impairment
AD dementia

. /




Plasma tau in ADNI

Plasma tau (ng/L)
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Mattsson et al., Neurology 2016



Plasma tau in Alzheimer’s disease — no correlation to CSF...
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Plasma tau in ADNI

CSF T-tau (ng/L)
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Plasma P-tau181 in Alzheimer’s disease and related disorders

Average Enzyme per Bead (AEB)
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In house Simoa assay
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Karikari et al., unpublished



Plasma p-tau181 (pg/mL)

TRIAD ‘discovery’ cohort
Plasma P-taul81 increased in MCIl and AD
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Karikari et al., unpublished
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Plasma and serum p-taul81l are accurate predictors of
biologically defined AD

Plasma Serum Plasma and serum are both
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Plasma p-tau181 (pg/mL)

P-taul81 in in relation to clinical diagnoses

TRIAD validation cohort
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TRIAD validation cohort

Plasma p-taul81 correlates with MK-6240 tau PET
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TRIAD validation cohort
P-taul81 correlates with AZD4694 amyloid PET
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NfL - ELISA vs. Simoa

ELISA signal
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Plasma NfL correlates with CSF NfL

Blood NFL (Log ng/L)

3 4 )
CSF NFL (Log ng/L)

Gisslén et al., 2015



Plasma NfL in familial Alzheimer’s disease

NfL (pg/mL)
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Weston et al., Neurology 2017



Plasma NfL in familial Alzheimer’s disease

Serum NfL (pg/mL)

Q
\9 —

e Mutation carriers

X Non-carriers

™
o |
[a 0]
o |
(o]
o |
=
o |
o™
[
I [ I I I [
-30 -20 -10 0 10 20
EYO

Weston et al., Neurology 2017



Plasma NfL in familial Alzheimer’s disease - longitudinal data
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Longitudinal plasma NFL in the ADNI study

NFL (pg/mL)

e A
» All ADNI patients: CU controls (n=401), MCI (n= 855) and AD dementia (n= 327)
* Baseline + up to 11 year longitudinal data, in total 4326 samples
A J
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* In-house Simoa for plasma NFL: Uman antibodies + bovine NFL calibrator Gisslén et al, EBioMed 2016
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=>» Plasma NFL can track neurodegeneration throughout the AD continuum
= Serum NFL may be useful to monitor downstream drug effects on intensity of neurodegeneration

Mattsson N, et al. JAMA Neurol 2019



Plasma NfL in Down individuals

NF-L (ngiL)
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R? Quadratic =0.559

Strydom A et al. AR&T 2018



Plasma AD biomarkers in Down
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Serum NfL in multiple sclerosis — before and after treatment
with natalizumab

NFL pg/ml
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Conclusions - blood biomarkers

Promising results for plasma AR (plague pathology)

Less promising results (current assays) for plasma total-tau (a
predictive marker of AD-type neurodegeneration or a
neuronal response to amyloid marker?)

Very promising results for plasma P-taul181 (a predictive marker
of AD-type tangle pathology + a neuronal response to amyloid
markere)

Promising results for plasma/serum NfL (nheurodegeneration)
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