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pathogenic variant within PSEN1. PSEN1 pathogenic variant carriers participating 
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used as outcome measures in clinical research, this heterogeneity in 

2021 2021

monitoring reductions in β

reductions in β

2013; Henley et al., 2019; Honig et al., 2018; 
Salloway et al., 2021; Sevigny et al., 2016

2017; 
Salloway et al., 2021

APP PSEN1, and 
PSEN2 2022; Larner, 2013; 
Mann et al., 2001 2020; Ringman et al., 2014; Ryan 
et al., 2016 2010; Shea et al., 2016; Willumsen 
et al., 2021

tween PSEN1, PSEN2, and APP variants or separating PSEN1 variants 
based on whether the pathogenic variant occurs prior to codon 200. 
More recently, our group applied a more granular approach to cate

APP, PSEN1, and PSEN2 pathogenic variant carriers based on 

β

PSEN1 variants in 

γ

γ

γ

γ β 

by γ γ

γ

the γ γ

carriers. We test this hypothesis using clinical, cognitive, and bio

|

|

variant in PSEN1, PSEN2, or APP
individuals carrying PSEN1 pathogenic variants who had com
pleted β

1993
1975

 S1

N =

N =

2021;  1
N =

N =

=

|

β

2012 2013

study initiation and was required to pass regular quality control as

= = × × 3. 

2012 2004
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volume prior to statistical analysis.
11

β

2015

β deposition measure was gener

2013, 
2016

β deposition measure was generated.

|

β β

et al., 2020 Supplementary Methods.

|

β

2015
Supplementary Methods

APOE ε

TA B L E  1

Characteristic NC N= CY N= TM N=

58.5 56.5 62.4

APOE ε4 + 30.1 41.9 24.0b

a b

a,b

Note
and t

between groups were included as covariates in primary analyses.

a p <

b p <

PSEN1 variants included in this study.
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tiple comparisons.

|

|

Baseline demographic characteristics are reported in  1
=

=

ε

Supplementary Methods
ological age, and APOE ε

 S2

 2

=

and p =  2
=

 2a and  

 2

= p =  2

=  2b and  S2B

 2
= p =

TA B L E  2
neurodegeneration, amyloid, and clinical outcomes across the disease.

Model outcome Model term TM vs. NC CY vs. NC TM vs. CY

=

p =

ns =

p =

=

p <

ns =

p =

=

p =

ns =

p =

=

p <

=

p =

=

p =
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p =

ns ns
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 2c and  

3 β

PSEN1 PSEN1

 S2

2 and Supplementary Methods 

2, 
Supplementary Methods, and  2
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β = p = PSEN1

β = p < β = p =

 S3

β

β

=

p =  2e;  2

2013

=

p =

β

 S3

β

amyloid burden.
N =

2020

= p =

 S3;  S4

= p =  S3;  2d

β

 2c

the model as covariates.

heterogeneity

Several studies, have investigated the association between bio
PSEN1 pathogenic vari

the PSEN1
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2022; Ryan et al., 2016
et al., 2016 2022

β burden in individuals 
PSEN1

β42/40. 

 S5

neurodegenerative, clinical, and cognitive measures.

PSEN1 
N = N =

 4a,d,g

 4b,e,h

t = p =  
t = p =  4i

t = p =  4c

|

precuneus, posterior cingulate, and isthmus cingulate. Observed 

β

n.d.
homeostasis may contribute to downstream neurodegeneration in

β γ

1998 1999

With respect to clinical and cognitive impairment, we observed 

1992; Risacher et al., 2010

β pathol

β 
PSEN1, PSEN2, 

or APP
β 2022

β

β

β
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β

β burden do 
not consistently mirror cognitive and neurodegenerative trajectories 

β

β β

β

2021 2021; Liu, Lauro, et al., 2021
β species 
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γ

APOE ε4 carriage and 

ences between groups. It is also notable that a consistent APOE ε4 

mechanisms that lead to the clinical and cognitive heterogeneity ob

Despite these limitations, the results here support a distinction 

PSEN1

2021
tural MRI measures as secondary outcome measures. More broadly, 
these results suggest that understanding heterogeneity across the 

contributions to this study.
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