Characterizing Choroid Plexus Cyst Burden Across the Alzheimer's Disease Continuum


Supplementary material 1. ADNI database
The ADNI database was initially launched in 2003 (ADNI-1) by the National Institute on Aging (NIA), the Food and Drug Administration (FDA), the National Institute of Biomedical Imaging and Bioengineering (NIBIB), and additional recruitment was made through ADNI-GO in 2009, ADNI-2 in 2010 and ADNI-3 in 2016. For up-to-date information, see http://www.adni-info.org. 

Supplementary material 2. Detail information of MRI and PET scan
The high-resolution 3D T2-FLAIR scans were obtained using an echo-planar imaging sequence on 3T scanners (specifically, Siemens, Prisma, Philips, and GE systems) with the following parameters: voxel size=1.0 × 1.0 × 1.0mm3; TE = 90ms, TR = 9000 ms. The 3D T1-weighted structural images were obtained with the following parameters: voxel size=1.1 × 1.1 × 1.2 mm3; echo time (TE)=2.98 ms; inversion time (TI)=900 ms; repetition time (TR)=2300 ms; 170 sagittal slices; within plane FOV=256 × 240 mm2. 
The amyloid PET includes images using two tracers, including the 18F-florbetapir ([18F]-AV45) and 18F-florbetaben (FBB), to maximize the sample size. Specifically, the [18F]-AV45 PET in ADNI was acquired according to a standard dynamic 50–70 min protocol after the intravenous bolus injection of 370 ± 37 MBq of [18F]-AV45. FBB PET in ADNI was acquired according to the below protocol: 300 MBq (8.1 mCi) ± 10%, 20 min (4 × 5min frames) acquisition at 90-110 min post-injection. Tau PET was acquired using the 18F-florTaucipir ([18F]-AV1451). To be specific, the [18F]-AV1451 PET in ADNI were acquired according to a standard dynamic 75-105 min protocol after the intravenous bolus injection of 370 ± 37 MBq of [18F]-AV1451. More detailed information can be found on the ADNI website: http://adni,loni.usc.edu/methods/pet-analysis-method/pet-analysis/.

Supplementary material 3. Subjects inclusion
The cognitively unimpaired (CU) was defined as subjects who had a clinical dementia rating scale (CDR) score of 0, a Mini-mental state examination (MMSE) between 24 and 30 (inclusive), wechsler memory scale logical memory, WMS-LM, delay recall performance ≥ 9 for subjects with 16 or more years of education; ≥ 5 for subjects with 8–15 years of education; and ≥ 3 for 0–7 years of education; non-clinical depression (GDS-15 score < 6) and absence of dementia (1). The mild cognitive impairment (MCI)  was defined as subjects who had preserved activities of daily living, non-dementia, and objective cognitive impairments, as shown on the delayed recall test of the WMS-LM, as well as a CDR score of 0.5 (2). Demented individuals were defined as having an MMSE score of ≤26, and a CDR of ≥0.5 as well as satisfying the NINCDS/ADRDA criteria for probable Alzheimer’s disease (AD) (3). Exclusion criteria are listed below: 1) significant medical, neurological, and psychiatric illness; 2) head trauma history; 3) use of non-AD-related medication known to influence cerebral function; 4) clinical depression; 5) alcohol or drug abuse. 

Supplementary material 4. Information of left and right ChP ratings
[bookmark: _GoBack]To show the detailed information of ChP ratings, we presents the mean and standard deviation of cyst ratings for each group below (sTable 1 and sFigure 1). 
sTable 1. Information of left and right ChP ratings
	
	Group 1
CU A-T-
	Group 2
CU A+
	Group 3
MCI A+
	Group 4
AD A+

	Left ChP cysts rating
	1.29±0.90
	1.29±0.85
	1.41±0.90
	1.25±0.80

	Right ChP cysts rating 
	1.23±0.91
	1.33±0.83
	1.46±0.86
	1.22±0.70


Values are presented as mean ± standard deviation (SD)
Abbreviation: ChP: choroid plexus; Aβ: beta-amyloid; T: tau; Group 1: cognitively unimpaired with negative Aβ and tau, CU A-T-; Group 2: cognitively unimpaired with positive Aβ, CU A+; Group 3: mild cognitive impairment with positive Aβ, MCI A+; Group 4: Alzheimer’s disease with positive Aβ, AD A+

[bookmark: OLE_LINK4][bookmark: OLE_LINK3]sFigure 1. Error bar of left and right ChP ratings
[image: 画图_01(14)]
The error bars are displayed as mean ± 1 standard deviation (SD)
Abbreviation: ChP: choroid plexus; Aβ: beta-amyloid; T: tau; Group 1: cognitively unimpaired with negative Aβ and tau, CU A-T-; Group 2: cognitively unimpaired with positive Aβ, CU A+; Group 3: mild cognitive impairment with positive Aβ, MCI A+; Group 4: Alzheimer’s disease with positive Aβ, AD A+
Supplementary material 5. Associations between ageing and ChP cyst burden
To explore the effect of healthy ageing on ChP cyst burden, we re-analyzed the data by performing correlation analyses separately in CU A-T- group, which represents individuals undergoing healthy aging without detectable AD pathology. 
In the CU A-T- subgroup, we found a significant positive correlation between age and the volume of the largest ChP cyst (r = 0.144, p = 0.03), left ChP volume (r = 0.394, p < 0.001) and right ChP volume (r = 0.334, p < 0.001) (sTable 2). Furthermore, visual inspection revealed that both the prevalence and severity of cystic changes increase with advancing age in the CU A-T- subgroup, even in the absence of AD biomarker pathology (sFigure 2 and 3).
sTable 2. Correlation between ChP cysts measures with age in CU A-T- group
	
	
	Left ChP cysts rating
	Right ChP cysts rating
	Normalized volume of largest ChP cysts (mL)
	Normalized left ChP volume (mL)
	Normalized right ChP volume (mL)

	Age
	Correlation Coefficient
	0.096
	0.085
	.144*
	.394**
	.334**

	
	Sig. (2-tailed)
	0.122
	0.174
	0.03
	<0.001
	<0.001


Abbreviation: ChP: choroid plexus; Aβ: beta-amyloid; T: tau; CU A-T-: cognitively unimpaired with negative Aβ and tau
sFigure 2. The prevalence cystic changes
[image: supp1]
The presence of cyst is getting more frequent with age.

sFigure 3. The severity of cystic changes 
[image: 画图_01(18)]
The severity of cystic changes increase with advancing age.
Abbreviation: ChP: choroid plexus
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