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Materials and Methods
CSF amyloid-ß42/40 ratio
As described in Janelidze et al 20161 CSF Aβ42 and Aβ40 were measured using the Elecsys® CSF electrochemiluminescence immunoassay (Roche Diagnostics) and Roche NeuroToolKit, respectively in all but one participant who’s CSF Aβ42 and Aβ40 were quantified using MSD assays. Aβ status (negative/positive) was determined using CSF Aβ42/Aβ40 ratio based a threshold of 0.08 (Roche). For MSD CSF Aβ42/Aβ40, the threshold of <0.077 was defined using mixture modelling.

White matter hyperintensities
Total white matter hyperintensities (WHMs) volumes were identified using an automated method WMH segmentation with Sequence Adaptive Multimodal SEGmentation (SAMSEG), which is an unsupervised, fully-automated, contrast-based method of segmentation freely available through FreeSurfer (version 7.2)2 3. SAMSEG performs lesion segmentation in the context of whole brain modelling, incorporating both T1- and T2-weighted images as inputs. SAMSEG employs unsupervised Gaussian mixture modelling to automatically group together voxels with similar intensities and perform voxel segmentation4. 

Paracingulate Sulcus Measurement and Classification Criteria
Images were imported into MANGO (Multi-image Analysis GUI, v 4.0, http://ric.uthscsa.edu/mango/mango.html, The University of Texas Health Science Centre) software and prepared, aligning the x-axis in the sagittal plane with the bicommissural line (AC–PC). Further y- and z-axes rotational corrections were performed in order to ensure optimal orientation for analysis PCS presence. Manual PCS classification was performed radiographically according to a protocol adapted from Garrison’s established protocol for PCS classification 5, used and described in Harper et al 20226. A binary sulcation classification was utilised where the PCS was categorized as either “present” (≥20 mm) or “absent” (≤19 mm) as is standard amongst PCS classification protocols.5, 7-10. The cingulate sulcus (CS) is identified 4 mm laterally from the midline (x = 0). The PCS is identified as the sulcus running predominantly horizontally, dorsal and parallel to the CS. The PCS is measured from it’sits anterior limit, identified as the point at which the sulcus begins to move posteriorly and parallel to the CS from an imaginary line perpendicular to the AC–PC line 11. The PCS is measured from this point using MANGO’s “Trace Line” function until its end point, the point where the sulcus is interrupted by a distinct predominantly vertical gyri deemed non-PC in nature. The PCS may fall outside of the first quadrant but must originate in the first quadrant on a sagittal plane where x0, y0 marks the point of the anterior commissure. Garrisons protocol5 was modified in the present study and Harper et al 20226, such that discontinuous PCS lacking an individual segment ≥20 mm in length were classified as “absent”. This decision was made as raters in this study found measurement of these structures to be inconsistent and unreliable in pre-study rater training. In addition, present PCS were required to be visible on four consecutive sagittal slices (a total depth of >4mm). Measurement was performed on the sagittal slice where the anteroposterior PCS length was shortest of the four longest consecutive sagittal slices where the PCS could be identified. This adaption meant that sulcation length was maintained throughout a depth of four sagittal slices which we believe to have increased the reliability of detection of a true PCS. Additionally, present PCS were subclassified as “prominent” where their length exceeded 40mm, as performed by others5 11. Sulcation ratings were performed by two raters, LH and AS, who were blinded to individuals’ clinical and demographic data. Disagreement between raters was resolved by consensus. An intra-rater agreement of 98.33%, Cohens Kappa 0.96 and an inter-rater agreement of 94.44%, Cohens Kappa 0.85 has been reported in reliability studies conducted by these raters using this protocol 12.

Tractography

Following pre-processing of diffusion MRI scans white matter tracts were delineated using two automated methods, TractSeg13 and Xtract14. Data was quality controlled as such individuals (n=1) with an average total motion [mm] value +/- 3 standard deviations from the mean were removed prior to analysis. White matter tract integrity was controlled, and data was examined for large outliers (values < quartile 1 + 3x IQR or > quartile 3 + 3x IQR) according to total white matter volume [ml] and the percentage of voxels in the total brain mask where mean diffusivity (MD) was > 0.003 10-6m2s-1, an indicator of relative ventricle size. No such individuals were identified. As a further quality control measure, whole brain total white matter volume, ventricular size and average motion was analysed for group differences depending on hemispheric PCS status, identifying similarity between groups.


Seed-based analysis Networks of Interest
Networks were defined geographically according to network parcel locations defined by the Schaefer 200 parcel 7 network atlas15, these included; The Salience/Ventral Attention Network (Left hemisphere: parcels 44 – 54, Right hemisphere parcels: 148 to 158), the DMN (Left hemisphere parcels: 74 – 100, Right hemisphere parcels 182 to 200) and the Visual network (Left hemisphere: parcels 1 – 14, Right hemisphere: parcels 101 to 115).


Supplementary Fig. 1. Voxel-based analysis medial frontal lobe regions of interest
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Right and left hemisphere medial frontal lobe regions of interest (ROI) overlapping the paracingulate sulcus utilised in the voxel-based functional connectivity analysis, projected in MNI 152 space16 at 1mm spatial resolution. Panel A displays the right hemisphere ROI projected, from left to right on sagittal, coronal, and axial slices. The right hemisphere ROI consists of parcels 161(Pink), 180 (White), 181 (Red), 192 (Blue) and 194 (Orange) of the Schaefer 200 parcels 7 network atlas17. Panel B similarly displays the left hemisphere ROI which consists of parcels 86 (Light Blue), 88 (Yellow), 89 (Dark green), 90 (Purple) and 92 (Black).


Supplementary Figure 2. Temporal cingulum bundle tract mean and radial diffusivity by left paracingulate sulcal presence
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Sup. Fig. 2. Box plot displaying left temporal cingulum bundle (CBT) [Xtract] mean diffusivity (left panel) and radial diffusivity (right panel) by left Paracingulate sulcal presence. Black dots represent individuals, n = 125. Thick horizontal black lines represent group median values. Larger black dots represent group mean values.  Boxes extend from the 25th to the 75th percentile, horizontal black lines within the boxes denote median values. P-values (P) of general linear models corrected for age, sex and handedness are displayed over the box plots. * Significance at P= < 0.05. ** P= < 0.01.


Supplementary Figure 3. Summed connectivity of the significantly differing network component by left paracingulate sulcal presence  
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Sup.Fig.3. Box plot displaying the summed connectivity of the significantly differing network component for individuals with a absent left paracingulate sulcus (Left absent, blue) relative to individuals with a present left paracingulate sulcus (Left present, orange), n = 127. Black dots represent individuals. Boxes extend from the 25th to the 75th percentile, horizontal black lines within the boxes denote median values. P = 0.01 controlled for family-wise error rate.



Supplementary Tables
Supplementary Table 1. Seed-based Functional Connectivity Results
	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	



General Linear Models for differences in predefined network functional connectivity according to ipsilateral paracingulate sulcal presence. All models are corrected for age, sex, and hande

Supplementary Tables
Supplementary Table 1. Seed-based Functional Connectivity Results
	Network
	Dependent Variable
	PCS Contrast
	Confidence Interval

	Salience Network, left
	Left Paracingulate Presence
	 = -0.02, P = 0.07
	-0.05 - 0.002

	Salience Network, right
	Right Paracingulate Presence
	 = -0.01, P = 0.48
	-0.03 - 0.02

	Salience Network, right & left 
	Left Paracingulate Presence
	 = -0.03, P = 0.06
	-0.05 - 0.0009

	Salience Network, right & left
	Right Paracingulate Presence
	 = -0.02, P = 0.14
	-0.04 - 0.006

	Default Mode Network, left
	Left Paracingulate Presence
	 = -0.01, P = 0.54
	-0.03 - 0.02

	Default Mode Network, right
	Right Paracingulate Presence
	 = - -0.0001, P = 0.99
	-0.02 - 0.02

	Default Mode Network, right & left
	Left Paracingulate Presence
	 = -0.01, P = 0.45
	-0.03 - 0.02

	Default Mode Network, right & left
	Right Paracingulate Presence
	 = -0.001, P = 0.93
	-0.02 - 0.02

	Visual Network, left
	Left Paracingulate Presence
	 = -0.02, P = 0.22
	-0.06 - 0.01

	Visual Network, right
	Right Paracingulate Presence
	 = 0.002, P = 0.91
	-0.03 - 0.03

	Visual Network, right & left
	Left Paracingulate Presence
	 = -0.02, P = 0.22
	-0.06 - 0.01

	Visual Network, right & left
	Right Paracingulate Presence
	 = 0.003, P = 0.86
	-0.03 - 0.04



General Linear Models for differences in predefined network functional connectivity according to ipsilateral paracingulate sulcal presence. All models are corrected for age, sex, and handedness.
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