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1. INTRODUCTION 3. METHODS (Fingerprinting) 4. RESULTS
Functional connectome fingerprinting uses patterns of brain connectivity to
create a “brain signature” that can accurately identify individuals from a large The connectivity matrix represents how the BOLD signal of the rsfMRI in individual brain regions correlate
group. Previous work has shown that individual fingerprinting is stable over time with one another at a single timepoint. Table 1. — Demographic information of participants included in Objective 1 (n =217 to 73)

and across resting state and task functional magnetic resonance imaging (fMRI).!
J J ging ( ) The FPCC is calculated using Pearson’s correlation between the connectivity matrix at BL and the

Alzheimer’s disease (AD) is known to affect brain integrity early during the connectivity matrix of the same individual at a second timepoint.

First / Second Sex Age Education Age of Expected Onset
Timepoint (M/F) (Mean t SD, [Range]) (Mean £ SD, [Range]) (Mean £ SD, [Range])

_ : _ : _ BL/FU12 (n=198) 51/147 63.3 +4.81[55.3-78.7] 15.4 + 3.64 [7-29] 73.4 + 7.87 [50-90]
disease. AD-related functional brain changes, particularly in the default mode . : .. : : o
network (DMN) and in the limbic network, have been associated with amyloid and The Slmll_arlty Cprrelatlon Coefficient V}lllth Othgrs (SC(;O) refgrs ’Fo. the correlation be’Fween a subject’s BL/FU24 (n=156) 38/118  63.4 +4.72 [55.3-77.0] 15.4 + 3.67 [7-29] 73.9 + 7.88 [48-90]
tau, the pathological hallmarks of AD, and these changes are hypothesized to be connectivity matrix at BL and the connectivity matrix of a different individual at a second timepoint. BL/FU36 (n=118) 31/87 63.9 + 4.81 [55.3-78.7] 15.6 + 3.72 [7-29] 73.9 + 8.03 [48-90]
detectable in the asymptomatic phase of the disease. BL/FU48 (n=66) 23/43  64.8+4.87[55.3-787]  15.5+ 3.76 [7-24] 75.9 + 7.66 [53-90]
Unstable fingerprints could be a proxy of underlying pathological processes fMRI Scan at BL fMRI Scan at FU Only participants with full values are presented in this table.
destabilizing normal functional networks.23 (Whole brain / (12M, 24M, 36M or 48M) . , _ _ _ , o
DMN and LN) \ . \ on (Whole brain / Table 2. — Stability of the FPCC and differences between fingerprinted and non-fingerprinted individuals
2 OBJ ECTlVES N N DMN and LN) First / Second Fingerprinted / Non-fingerprinted Variables Differing Between Groups (Whole
To measure fingerprinting stability between baseline [BL] and follow- Connectivity Matrix of Subject 1 Connectivity Matrix of Subject 1 - o 0 . .
up [FU] visits using whole-brain and DMN/limbic sub-networks resting Sub! at baseline FPCC at follow-up , BL/FUL2 210777 (96.8%) 210777 (96.8%) Mean FD 12 months; Amyloid; Tau
state (rs)fMRI fingerprinting correlation coefficient (FPCC) . Ubjectl \ mormzae semsien o s W o WS PEE A i o Subject1 BL/FU24 157 / 11 (93.5%) 154 / 14 (91.7%)
R 12 : ' ingerprinting Tl T 4 e )
The whole-brain and sub-networks fingerprint (i.e. ability to identify an DMN 5 gg;rl;zlgtelzg B _E y BL / FU36 112/ 16 (87.5%) 112 /16 (87.5%) Mean FD Baseline and 36 months
individual) should be stable over time kil BL / FU48 70/3 (95.9%) 70/3 (95.9%) Tau
06 ﬁ ;_’ 'L A 06 Variables compared: Age, sex, education, FD at both timepoints, global amyloid load measured by PET, global tau load measured by
ST I PET.
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and FPCC between BL and FU at 12 months. DMN/limbic FPCC will

be assessed.
FPCC in DMN/limbic networks should be lower in individuals with
higher levels of AD pathology when compared to individuals with low

pathology

Correlation Coefficient
Correlation Coefficient

@ To explore the relationship between AD pathology (amyloid and tau)

-0.2

i @ Table 3. — Demographic information of participants included in Objective 2 (n = 81)

Sex Age Education Age of Expected Onset Amyloid positivity | Tau positivity
o (M/F) (Mean % SD, [Range]) | (Mean % SD, [Range]) (Mean % SD, [Range]) (+/-) (SUVR 21.37°) | (+/-) (SUVR 21.34%)

. . . 21/60 63.7 +4.58 15.3 + 3.60 73.7 £7.82 13/68 3/78
SCCO Connectivity Matrix of Subject N [55 3:78 7] 7 oofz 4.0] [50_9:)]
.. ] at follow-up R ' '
3. METHODS (Participants and MRI/PET preprocessing) Simarin Comreration am o o s
o 1 he PREVENT-AD dy (n=385) Coefficient with Others) ' i - T P S S ia
®_© - Recruited from the -AD study (n= SRR IR T e o Fi : : : :
- Al i B N = e A 5 R gure 2. — Final Tau Model Figure 3. — Final Amyloid Model
.&. - First degree familial risk of AD b e L i+ T Only significantly contributing predictors after backward elimination are kept Onlygsignificantly contributing predic%c/)rs after backward elimination are kept

- Cognitively normal on tests, 50% with subjective cognitive decline
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We included 217 participants that had BL and at least one FU — i : : _
@ _ P P FPCC > SCCO(au other subjects) — Participant Fingerprinted R2=0.11 e | R2=0.06

guality controlled (QC) rsfMRI scan. 3 R2, . = 0.08 o | R%q = 0.05

- - 3 I T -0.2 . adj : 2
FPCC < SCCO(aII other subjects) — Not Fingerprinted "r Y .'i. .. ° ® Tau pathology: .. ° °® ED FU12:

@ We included 81 participants with BL and FU12 rsfMRI scans PR e S N N SO o B =-.014, t(79) = -1.94 y ° o% o[ o9y =229

passing QC AND an amyloid and tau scan ' o p=0.06 o e

Py o
o o % FD FU12:

To study the relationship between FPCC generated from BL and FU12 data and AD

Yearly MRI were performed (from BL to a maximum of 4 years FU _ _ _ _
pathology, we used multiple linear regression models (one for tau and one for amyloid)

e R=-31179)=-2.17
p=0.03
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o Figure 1. — Schaefer Parcellation (400 parcels)*

400 parcel parcellation matched to Yeo 7 network parcellation 7 Network Color Table
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Main predicted variable

B Purple (Visual)

..... Blue (Somatomotor)

FPCC between BL and FU12

FPCC between baseline and 12 months
FPCC between baseline and 12 months

. Green (Dorsal Attention)
Violet (Ventral Attention)
[C] cream (Limbic)

[[] orange (Frontoparietal) P red [ ctors
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- 5 Tau pathology
- We derived one whole-brain FPCC X _

- We derived one FPCC restricted to DMN and limbic parcels. (\60‘\

A\ A0 : Model 1: Tau
Tau pathology Amyloid pathology N Model 2: Amyloid
PREVENT-AD older adult participants’ FPCC is very stable over time with the fingerprinting able to

i I VI - - - - - -0Q0
egion of interest® _ burdent T @ recognize a BL individual at 12-, 24-, 36- and 48-month follow-up for 88-96% of cases both at the
Elimination whole brain and network level. “Fingerprintable” individuals differ from ”non-fingerprintable

Linear Models Final Models | e PY 06 ® °

o o
1.2 1.4 1.6 1.8 0.15 0.20 0.25 0.30
Model predictors (tau accumulation and FD at 12 months) Model predictors (FD at 12 months)

See Figure 1 and 2 5. DISCUSSION
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One Amyloid PET-scan
One Tau PET-scan

0 Temporal meta Global amyloid
/- whole . _
[18F]AV-1451 [18F]NAV4694 individuals, mainly on FD, amyloid and tau.
80-100 min 40-70 min post-

post-injection injection This poster is made publicly available on the website of the Villeneuve Lab @ www.villeneuvelab.com

Follow my research on Twitter (@frederic_onge)!
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Using DMN-Limbic parcellation, only frame displacement at 12 months appeared significant in both
models, while tau appeared to be trending in the first model. The variance explained is relatively
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