SIONJROIN Resting-state functional network connectivity differs between healthy aged individuals with and

without reports of subjective cognitive change

Lauren Zajac, M.S."¢, Bang-Bon Koo, Ph.D."?4, Ron Killiany, Ph.D."2:3

1 Department of Anatomy & Neurobiology, Boston University School of Medicine, 72 East Concord Street, Boston, MA, USA
2 Center for Biomedical Imaging, Boston University School of Medicine, 650 Albany Street, Boston, MA, USA
3 Boston University Alzheimer’s Disease Center, Boston, MA, USA

UNIVERSITY

Center for Biomedical Imaging

0

)

Boston University Medical School

Objective

To examine whether resting-state functional connectivity (rsFC) of 4 common resting-state networks differs between healthy aged individuals with and without subjective memory complaints (SMC).

Introduction Resting-State Functional Connectivity ||p.cuits contros T SME A0<007  * 0 <005
* Subjective cognitive changes, specifically subjective memory complaints (SMC), have been shown to be _ _ _ P ' P '
: : - : : : Resting-State Seed A Timeseries
independent predictors of future cognitive decline and its severity.
« Differences in brain structure (Saykin et al., 2006; Hafkemeijer et al., 2013) and rsFC (Wang et al., 2013;
Hafkemeijer et al., 2013; Contreras et al., 2017) have been found between individuals with and without Between-Network rsFC Within-Network rsFC, LH vs. RH
reports of subjective cognitive change.
« Both elevated (Hafkemeijer et al., 2013) and decreased (Wang et al., 2013; Contreras et al., 2017) rsFC | - v i \
have been found in individuals with subjective cognitive change. Resting-State Seed B Timeseries * A T 1
 We examined differences in rsFC strength between individuals with and without SMC in four resting-state 0.5 . - J— | |
networks: frontoparietal control network (FPN), default mode network (DMN), dorsal attention network s T
A T 0.5

(DAN), and ventral attention network (VAN).

« Participants with a Cognitive Change Index (CCIl) (Saykin et al., 2006) score of 16 or higher on the first time = L _
12 memory items (mMCCI) were classified as having SMC. £ S 04
* Networks were defined a priori using six seed regions per hemisphere (Yeo et al., 2011). | N 3 N
* Linear correlations between the average BOLD timeseries of seed regions represented rsFC between Left Right % O 03
seed regions. Average rsFC between all seeds in a network represented the rsFC of that network. DMN DAN VAN = o
Average rsFC between all seeds of two different networks represented the rsFC between those networks. ~ LFPN =3 I : ﬂ_ﬁ 0.2
(within-network, 0.2
w/i hemisphere) -
Participant Information
Participants were part of the Health Outreach Program for the Elderly (HOPE) study run through the Boston | - - -
University Alzheimer’s Disease Center (BU-ADC). All participants completed the Cognitive Change Index (CCl). If o . N - N e 0 | |
their CCIl score was 16 or greater on the first 12 items (memory items), they were classified as having SMC. FPNvs. FPNvs. FPNvs. DMNvs. DMNvs. DAN vs. FPN DMN DAN VAN
Within a year of completing the CCI, participants were scanned at the Center for Biomedical Imaging (CBl) at the DMN DAN VAN DAN VAN VAN
BU School of Medicine on a 3T Philips Achieva System with a 32-channel head coill.
Controls (N =19) SMC (N = 15) . . . .
Within-Network rsFC, LH Within-Network rsFC, RH
Age (years) 73.5(9.97) 73.7 (8.1)
Education (years) 15.3 (2.86) 17.5 (1.55)* 0.8 0.7
Sex M, 11F 6M,9F *
n 0.7 * * T 0.6 |
mCCI score 13.2 (1.1) 22.3 (7.28)* FPN: Frontoparietal Control Network ‘ i v
. . . DMN: Default Mode Network (within-network, -
Mean relative motion during rsfMRI (mm) 0.193 (0.094) 0.157 (0.071) “p <0.05 DAN: Dorsal Attention Network wii hemisphere) 0.6 } o
VAN: Ventral Attention Network 1
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MRI Scan Parameters fﬁ 8 0.3
T1: TR =6.78 ms, TE = 3.14 ms, voxel size = 1x1x1.2 mm 2 03 2
Resting-state fMRI (rsfMRI): Participants fixated on a white dot on a black screen and were asked to stay awake and let their minds wander
as BOLD fMRI data with the following parameters was acquired: TR = 3000 ms, TE = 30 ms, 10 mins (200 dynamics), voxel size = 0.2 02
3.31x3.31x3.31 mm D Somatomotor
. 0.1 0.1
. . Linear Registration of Cleaned . Dorsal Attention* —
Single Session ICA FSL-FIX — i N— — —
(FSL MELODIC 3. 14) ESLFIX v1.06) rsfMRI Da;;th?EIVION;)lSZ Atlas | ; J— - ; — | — i —
-motion correction (MCFLIRT) :> -Standard.R data, threshold: 20 jl> o T D Ventral Attention™ LH FPN LH DMN LH DAN LH VAN RH FPN RH DMN RH DAN RH VAN
. : : . -Registration to T1-weighted
-spatial smoothing (5 mm FWHM) -motion regression :
-highpass filtering (100 s) -hand-edited signal/noise IRl S (E117) ' i
—discgarIZIed first ter?volumes component clafsiﬁcation pe=Sttentol TSRS D Limbic = =
DOF) Linear Correlations: mCCI Scores vs. rsFC

|:| Frontoparietal Control*

Pearson’s r
[ ] Default Mode* FPN vs. mCCl 0.3357*
Calculating Within- and Between-Network rsFC DMN vs. mCCl -0.1768
(CONN Toolbox v.1 7.0) rsfMRI Seed Timeseries Extraction and Filtering Adapted from Yeo et al., (2011) * Networks examined in this study DAN vs. mCCI -0.1454
-ROI-to-ROI analysis only (CONN Toolbox v17.a) VAN vs. mCCI .0.2611
-bivariate correlation between seed timeseries -bandpass filtering (0-0.08 Hz) Seed Reglon Coordinates Confidence
-correlation coefficients transformed into Z statistics and -linear detrending NI s i
entered into connectivity matrix ggﬁii iugﬁégﬂg :Tgi :22 “ 822
Dorsal attention D —51: —64: —2 0:55
Dorsal attention E —8, —63,57 0.32
ﬁ MINI coordinates of seed regions in| [ 1 = | Summary
i the left hemisphere of each Jrmaios “e0, 011 027 -
_two-sample t-test (ageftat's“cs Create Seed ROI< for each Network network and confidence that each| Vel aenion d s i * rskFC between the FPN and VAN was weaker in SMC vs. controls.
‘Wilcoxon rank sum test (mCCl and vrs. education FSL v5.0.8 seed belongs to Iits respective| o enint 07 052 * Inter-hemispheric rsFC between the left and right FPN was weaker in SMC vs. controls.
( y ) ( ) T
, _ : _ network (Yeo et al., 2011) Control B 43, =50, 46 0.51 _ _ _ _
‘two-sample t-tests, equhal anccji Iu?terc]]ualva:ance (rsZC) -4 mm radius spheres cent(ered (;rzltf]:tehMNl cohord|;1ates reported in Yeo et al. Conuol € R 043 * Inter-hemispheric rsFC between the left and right DMN was weaker in SMC vs. controls.
-Average rsFC across right and left hemispheres used to 2011) (left hemisphere Control E —6.4.29 027 : : : : :
calculate between-network rsFC -right hemisphere seed coordinates determined by changing the sign of the x %g;gu;fg _fz_igtszz §z§ * Intra-hemlspherlc I’SFC IN the left FPN, Ieft DMN, and rlght DMN was Weaker N SMC VS. COﬂtI’OlS.
-Linear correlations performed between mCCl and coordinate Defaul C ~64, 20, -9 ool » A significant negative correlation was present between mCCI score and FPN rsFC in this sample.
average network rsFC across left and right hemispheres -six ROls were used to define each network in each hemisphere Default E 25, -32, —18 0.22 : :
06  SMC were educated for a longer period of time than controls.




