


MRI scanning
All MRI scans were performed at the BYU MRI Research Facility using a 32-channel head coil and a 3T Siemens TIM Trio MRI scanner (Erlangen, Germany).Resting state fMRI scans used a T2*-weighted EPI sequence with the following parameters: slice thickness = 1.8mm; echo Time (TE) = 43.6ms; repetition Time (TR) = 875ms; flip angle = 55°; number of slices = 72; voxel size = 1.8 × 1.8 × 1.8mm; field of view = 180 × 180mm; multi-band factor = 8; acquisition matrix = 100 × 100; volumes per run = 823 (total scan time = 12min). The EPI scans were aligned parallel to the long axis of the hippocampus. Structural scans used a T1-weighted MP-RAGE sequence with the following parameters: number of slices = 176; TR = 1900ms; TE = 2.26ms; voxel size =0.977 × 0.977 × 1.0mm; field of view = 218 × 250mm; slice thickness = 1.0mm; acquisition matrix: 215 × 256; flip angle = 9°; GRAPPA factor = 2. 
Image preprocessing
The study finally included 82 participants, 10 subjects had been excluded from the study because of the excessive head motion and poor image quality. All fMRI data processing was performed using DPABI 5.8 (Yan et al., 2016). Slice timing and realignment for motion correction were applied to the fMRI after the first 10 time points were removed. Participants with excessive head motion (translation more than 2.0 mm, or rotation more than 2.0°)were excluded (Wang et al., 2014). Functional images were normalized to 3*3*3 mm3 in the Montreal Neurological Institute (MNI) space using T1 image unified segmentation. Then, spatial smoothing, linear trend removal, and band-pass filtering (0.01–0.1 Hz) were further performed. White matter signals, cerebrospinal fluid signals, and 24 head-motion parameters were regressed.
Small-world attributes
[bookmark: OLE_LINK41]The small-world attributes refer to the average path length between any two nodes in the network being much smaller than the total number of nodes in the network, they are usually evaluated relative to a random network. The small-world network has the following two crucial parameters: the clustering coefficient () and the characteristic path length (). 
[bookmark: OLE_LINK42][bookmark: OLE_LINK3]The clustering coefficients of a node () described the possibility that its neighbors are also interconnected ( , where  is the total number of triangles formed by node i and its adjacent nodes,  is the degree of node i).  is the mean value of the clustering coefficients of all nodes, it was used to characterize the capability of functional segregation. The larger the value of , the stronger the local interconnectivity of the network.
The characteristic path length () quantified the average shortest path length for all pairs of nodes (,where  is the shortest path length between node  and node ). The larger the value of , The lower the efficiency of the network.
[bookmark: OLE_LINK6][bookmark: OLE_LINK24]Small-world attribute has been reported in the human brain network. It is usually evaluated relative to random networks. The matched random networks have the same number of nodes, edges, and degrees distribution. If the ratio of the clustering coefficient of the real network () to the clustering coefficient of the random network () is greater than 1, and the ratio of the characteristic path length of the real network () to the characteristic path length of the random network () is approximately equal to 1, or the small-worldness (σ) is greater than 1, the real network has the small-world attributes. The ratios of the above two groups are represented by γ and λ (, ). The small-worldness (σ) was calculated as the ratio of γ to λ ().
Betweenness centrality
[bookmark: OLE_LINK20]Betweenness centrality(BC) was used to describe describes the influence of one node on information exchange between other nodes (, where  is a collection of nodes in the network,  is the number of the shortest paths through node  between node  and node ,  is the number of the shortest paths between node  and node ). The value of BC can measure the “trunkness” of a node to other nodes in the network.
Degree centrality
Degree centrality (DC) was defined as the degree (total edges or edge weights) of a node(, where  is the value of the connection between node  and ).
Network efficiency
Network efficiency includes global efficiency () and local efficiency (). Global efficiency () was defined as the reciprocal of the harmonic mean of the shortest path length of all nodes (, where  is the shortest path length between node  and ). Local efficiency was used to define as the mean of local nodal efficiency (, where  is the number of nodes in the subgraph ).
Participation coefficient
[bookmark: OLE_LINK8][bookmark: OLE_LINK53]Participation coefficient (PC) measures the diversity of a node’s connections across communities(, where  is the degree of node  in network,  is the degree of  in the module ,  is the number of modules in network. In a weighted network,  is the weighted variant of the degree, sometimes termed the strength, is defined as the sum of all neighboring link weights.  is the sum of the connectivity weight of  in the module ). In our research, we used the info-map algorithm to assess the modular structure of the brain network(Rosvall & Bergstrom, 2008), and calculated the PC of all sparsity thresholds based on the modular structure.  Info-map works by dividing the network into clusters or modules, such that the connections within each module are stronger than the connections between modules. This division is performed iteratively, starting with each node in its own module, until a modular structure is identified that minimizes the description length. The resulting modular structure can then be used to infer the underlying organizational principles of the network.
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