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BOLD Power Spectrum

Anesthesia influences both sFC and dFC variability

PCA Reproducibility Across Dataset with Mediso

Conclusions
• Clear influence of anesthesia on dFC variability. Mediso seems to preserve more these 

dynamics than other anesthesia protocols.

• Robust conservation of dFC properties across different acquisitions with mediso

protocol

• Demonstrated relationship between dFC properties and sFC across species
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Background and Methods
• fMRI has great potential to establish cross-species translation using functional connectivity (FC).

• Mice are usually anesthetized during fMRI data acquisition, which influences FC [1].

• Dynamic functional connectivity (dFC): FC correlations change over the time scale of seconds to minutes 

[2], and anesthesia reduces the complexity of these global dynamics [3,4]

Goals: 1- Cross-species translation of FC

2- Find markers of conserved brain dynamics during anesthesia in mice based on dFC

3- Investigate relationship between sFC and dFC

Datasets
Mouse 9.4T [1]: Iso: isoflurane 1 % (n=11), mediso: 0.5 % isoflurane + 0.1 mg/kg/h medetomidine (n=8), 

med: 0.1 mg/kg/h medetomidine (n=12); animals were mechanically ventilated

Acquisition: 1 EPI scans with 360 volumes; EPI Parameters: TR=1 sec, with voxel resolution 
0.26x0.23 mm in-plane and 0.5 mm slice thickness 

Mouse 11.7T: Iso: isoflurane 1% (n=5) freely-breathing, mediso: 0.5% isoflurane + 0.1 mg/kg/h 

medetomidine (n=5) mechanically ventillated, awk: awake mice (n=7) freely-breathing

Acquisition: for each subject, 2 sessions with 3 EPI scans of 180 volumes + T2 acquired for each session; 

EPI Parameters: TR=1.2 sec, with voxel resolution 0.19x0.15 mm in-plane and 0.4 mm slice thickness

Human Connectome Project (HCP): 100 unrelated subjects from the HCP; used 50 ICA component 

timeseries; TR=0.72 sec

Figure 1: Average BOLD frequency 

power spectrum across ROIs for each 

group. Shaded areas represent 

individual variability.

Figure 2: Comparison of sFC and the standard deviation (STD) in dFC across mouse groups and 

datasets. The upper half of each connectivity matrix represents sFC, and the bottom half dFC STD. On the 

right, the corresponding p-values for the group effects are represented after FDR correction.

Anesthesia influences the expression of global patterns of dFC
measured through PCA

Figure 3: For each mouse dataset, all sliding windows were concatenated together and PCA was 

performed across all windows. The first 4 resulting components were analyzed. On the plots, the power 

frequency spectrum of the component timecourses within subjects’ windows is compared across groups, 

and the connectivity representation of the components (feature loading) is compared across datasets in a 

connectivity matrix format.

Table 1: This table include the subject-wise pearson correlation values between 4 different FC markers, and evaluated 

within each groups for both species.

1. Power: The individual mean power spectrum across the 4 first PCA component timeseries from whole dataset PCA.

2. sFC: The L2-norm of the individual sFC matrix.

3. dFC: The L2-norm of the individual dFC variability matrix

4. Compvar: After conducting a single-subject level PCA, the mean variance explained by the 4 first components.

Figure 5: dFC variability matrices as in figure 2 are compared for the mediso 9.4T, 

awake 11.7T, and human datasets. ROIs are reordered in increasing order of node 

degree to reveal a gradient in dFC variability across the cortex. This gradient is most 

prominent in humans, which may represent a marker for the organization of global 

brain dynamics, and their conservation under anesthesia states in mice.

Figure 4: The cosine 

similarity of the connectivity 

profiles of the first 4 

components, compared 

across mouse groups and 

datasets (left matrix).  The 

first and second components 

were independently 

reproduced across datasets 

for the mediso condition 

(presented on the right).
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Cross-species comparison of dFC variability gradient Mapping Individual Variability in sFC and dFC properties across species


