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Anonymize DICOM thes

Arrange each subject's T1 DICOM images in one directory, and then put

them in “T1Raw" directory under the working directory.
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ata preparation

Arrange each subject's fMRI DICOM images in one directory, and then

put them in "FunRaw" directory under the working directory.
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Remove several first
time points
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Check head motion:
{WorkingDir}\RealignParameter\Sub_xxx:

rp_*.txt: realign parameters

FD_Power_*.txt: Frame-wise Displacement (Power et al., 2012)
FD_VanDijk_*.txt: Relative Displacement (Van Dijk et al., 2012)
FD_Jenkinson_*.txt: Relative RMS (Jenkinson et al., 2002)

Excluding Criteria: 2.5mm and 2.5 degree in max head motion
None

Excluding Criteria: 2.0mm and 2.0 degree in max head motion

Check hea SubloLs

{WorkingD)

Excluding Criteria: 1.5mm and 1.5 degree in max head motion
ExcludeSu Sub_013

Excluding Criteria: 1.0mm and 1.0 degree in max head motion
Sub_007

Sub_012

Sub_013

Sub_017

Sub_018
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€-G. Yan et o / Neurolmage 76 (2013) 183-201
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Check head motion:

HeadMotion.csv: head motion characteristics for each subject
(e.g., max or mean motion, mean FD, # or % of FD>0.2)
Threshold:

Group mean (mean FD) + 2 * Group SD (mean FD)

Yan et al., in press Neuroimage; Di Martino, in press, Mol

Psychiatry

[ )
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Group CV of F I
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Reorient Interactively

This step could improve the
accuracy in coregistration,
segmentation and
normalization, especially
when images had a bad
initial orientation.
Also can take as a QC step.
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Automask
generation

For checking EPI coverage
and generating group mask

FunimgAR/Sub_001

(L

Masks/AutoMasks/
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Display the mean image
after realignment. (Could
take this step as a QC
procedure.)

The reorientation effects on
and realigned functional
images and voxel-specific

head motion images.

QC scores and comments
are stored at {WorkDir}/QC
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1: constant + linear trend
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trend
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Table 3
Summary recommendations.

Summary recommendation

+ Individual-level correction with the Friston-24 model is recommended.

+ Additionally, group-level correction for mean FD is recommended, and removes
the need for scrubbing.

« If group-level correction for mean FD is contraindicated or not practical, then
individual-level correction with scrubbing is recommended for PCC-FC, VMHC
and ReHo (not ALFF", fALFF, DCY).

Additional considerations

Yan et al., 2013,
Neuroimage

« Inclusion of global signal regression at the individual-level produces robust re-

ductions in the relationships between motion and R-{MRI measures across par-

ticipants — particularly for measures without Z-standardization. The benefits of

GSR need to be balanced against potential risks for introduction of artifact in

the specific analyses employed.
«

For uf high Friston 24

model decreases. In this case, we recommend consideration of lower-order
(i.e., 6 or 12-parameter) models to minimize the potential for over-fitting, as
noted in Satterthwaite et al. (2013).

+ ALFF appeared to be relatively insensitive to motion correction strategies in

the present work. Prior work etal. 2012) b

sensitivity in higher motion populations; as such we recommend continued

application of correction procedures at the present time.

* Recommendations against scrubbing for ALFF and fALFF apply to commonly

employed FFT-based implementations (see Limitations and future directions section
for alternatives).

ability grap!

" Recommendations against scrubbing for DC were based on concerns regarding its
(see The ability of mot tion strate-

gies to decrease residual relationships between motion and R-IMRI metrics at group-
level section for demonstration).

Nuisance
Regression

Nuisance Setting
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) ves Matiar B cse [ Bom wan & wmau GSK
[ [
saomm seuszmn
Lsomn B we B won. B
e
wirea o
carpor
B o
[— f
carc =

» Mask based on segmentation or SPM apriori

» CompCor or mean [note: for CompCor, detrend (demean) and variance
normalization will be applied before PCA, according to Behzadi et al., 2007]

» Global Signal based on Automask
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Normalize

Methods:

I. Normalize by using EPI templates

Il. Normalize by using T1 image unified

segmentation

- lll. Normalize by using DARTEL

IV. Normalize by using T1 templates (hidden)
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Huettel et al.,
2004

Normalize

lll. Normalize by using DARTEL

Structural image was coregistered to the mean functional
image after motion correction

The transformed structural image was then segmented
into gray matter, white matter, cerebrospinal fluid by
using a unified segmentation algorithm (New Segment)
DARTEL: create template

DARTEL: Normalize to MNI space. The motion corrected
functional volumes were spatially normalized to the MNI
space using the normalization parameters estimated in
DARTEL.
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ALFF/fALFF

Amplitude of low frequency fluctuation / Fractional ALFF
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PCC: posterior cingulate cortex

SC: suprasellar cistern

Zang et al., 2007; Zou et al., 2008
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Zang et al., 2004

Zang YF, Jiang TZ, Lu YL, He Y, Tian LX (2004) Regional homogeneity approach to fMRI data analysis. Neuroimage 22: 394-400.
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Zuo et al., 2012

Define ROI

Multiple labels in
mask file: each label

is conﬂd;:)eld as one = ———

| AAL atlas | Harvard-Oxford atlas I

Dosenbach et al., 2010

| Andrews-Hanna's DMN ROls |
Andrews-Hanna et al.,
2010

| Dosenbach's 160 functional AOIs |
| Craddock's 200 elustering ROl |

| Define Other ROls |
Craddock et al., 2011

Define other ROIs

Preprocessing
and R-fMRI
measures
Calculation

Degree Centrality
Calculation
(Buckner et al., 2009; Zuo
etal, 2012)

> r Threshold
(default 0.25)

Preprocessing
and R-fMRI
measures
Calculation

Functional
Connectivity
(voxel-wise seed
based correlation
analysis)

Extract ROl time courses
(also for ROI-wise
Functional Connectivity)

Define ROI
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Define ROI

800 ROI List

+ Mask.

+ Seed Senes

- Remave

Save ROIs. Load ROIs. ‘ oK |
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Define ROI

o0 e ROI List
resHarvardOsxdord-cort-maxqrob-thr25-2mm. + Sphera
(es/HarvardOxdord-sub-maxprob-thr25-2mm,
[es/CC200R0I_toon05 _2level_all nii
ses/Zabesky_980_parcellated_com, i + Mask
{es/Dosenbach_Science_160R0Is_Radius5 N
ssBrainMask 05 91x109x91.mg
res/Power_Neuron_264R0Is_Radius5_Mask.r + Sead Senas.
(es/Schaefer2018_400Parcels_7Networks_ond:
- Remove
- Clesr
‘Save ROIs Load ROIs oK

) betsne W01 Dmtrznctively [ BB
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0 means define ROI Radius for each ROI

seperately

Functional Connectivity

You will get the Voxel functional

each ROl in {working directory}\Results\FC:
ZROI1FCMap_Sub_001.img
ZROI2FCMap_Sub_001.img

For ROI-wise results, please see {working

ivity results of

yHResults\F gARCW*_ROISi
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VMHC

1) Get the T1 images in MNI space (e.g., wco*.img or wco*.nii under
T1limgNewSegment or TlimgSegment) for each subject, and
then create a mean T1 image template (averaged across all the
subjects).

2) Create a symmetric T1 template by averaging the mean T1
template (created in Step 1) with it's flipped version (flipped
over x axis).

3) Normalize the T1 image in MNI space (e.g., wco*.img or wco*.nii
under TlimgNewSegment or T1imgSegment) for each subject to
the symmetric T1 template (created in Step 2), and apply the
transformations to the functional data (which have been
normalized to MNI space beforehand). Please see a reference
from Zuo et al., 2010.
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