Appendix A: Commands for Analyzing Block-Design Localizer Data

The following are the commands used to analyze a single subject dataset for the auditory-visual localizer.

First, we aligned the two T1 anatomical scans (“${ec}” refers to the subject’s Experiment Code, the code for each patient used to preserve anonymity).

 3dAllineate -base 3dsag_t1_2.nii -source 3dsag_t1_1.nii -prefix ${ec}anatr1_1RegTo2 -verb -warp shift_rotate -cost mi -automask -1Dfile ${ec}anatr2toanatr1
Then, we averaged the two aligned anatomical scans into one dataset.

3dmerge -gnzmean -nscale -prefix ${ec}anatavg 3dsag_t1_2.nii  ${ec}anatr1_1RegTo2+orig

We created skull stripped anatomy to which the EPI could be aligned. 

3dSkullStrip -input  {$ec}anatavg+orig -prefix {$ec}anatavgSS

The 5 fMRI scan series were concatenated to one file. (1-4 refer to the event-related McGurk runs, 5 refers to the localizer run.) 
3dTcat -prefix {$ec}rall fmri_1.nii fmri_2.nii fmri_3.nii fmri_4.nii fmri_5.nii
The next steps were for motion correction and distortion correction.
3dresample -master {$ec}rall+orig -dxyz 1.0 0.938 0.938 -inset {$ec}anatavgSS+orig -prefix {$ec}anatavgSScrop

align_epi_anat.py -epi2anat -anat {$ec}anatavgSS+orig -anat_has_skull no -epi  {$ec}rall+orig  -epi_base mean

The aligned EPI data was smoothed using a 3 x 3 x 3-mm FWHM Gaussian kernel.
3dmerge -doall -1blur_rms 3 -prefix {$ec}Albl {$ec}rall_al+orig



A mask of the EPI dataset was created.
3dAutomask -dilate 1 -prefix {$ec}maskAlbl {$ec}Albl+orig

fMRI activation maps were created through a deconvolution analysis. The amplitude of the hemodynamic response was estimated for both auditory and visual blocks of words (referred to as “Ablock” and “Vblock”).

3dDeconvolve -fout -tout -full_first -polort a -concat runs.txt -cbucket {$ec}v{$v}mr_bucket \

-input {$ec}Albl+orig -num_stimts 13 -nfirst 0 -jobs 2 \

-mask {$ec}maskAlbl+orig  \

-stim_times 1 McG_bgd.txt 'BLOCK(2,1)' -stim_label 1 McGurk \

-stim_times 2 InC_bgd.txt 'BLOCK(2,1)' -stim_label 2 InC \

-stim_times 3 ba.txt 'BLOCK(2,1)' -stim_label 3 ba \

-stim_times 4 ga.txt 'BLOCK(2,1)' -stim_label 4 ga \

-stim_times 5 target.txt 'BLOCK(2,1)' -stim_label 5 target \

-stim_times 6 Ablock.txt 'BLOCK(20,1)' -stim_label 6 Ablock \

-stim_times 7 Vblock.txt 'BLOCK(20,1)' -stim_label 7 Vblock \

-stim_file 8 {$ec}rall_vr_motion.1D'[0]' -stim_base 8 \

-stim_file 9 {$ec}rall_vr_motion.1D'[1]' -stim_base 9 \

-stim_file 10 {$ec}rall_vr_motion.1D'[2]' -stim_base 10 \

-stim_file 11 {$ec}rall_vr_motion.1D'[3]' -stim_base 11 \

-stim_file 12 {$ec}rall_vr_motion.1D'[4]' -stim_base 12 \

-stim_file 13 {$ec}rall_vr_motion.1D'[5]' -stim_base 13 \

-prefix {$ec}Deconvolution
In order to create an STS ROI, we first created an anatomically-defined ROI of the posterior STS.

3dSurf2Vol -spec both.spec -surf_A lh.smoothwm.asc \

-grid_parent {$ec}Deconvolution +orig -sv {$ec}_SurfVol_Alnd_Exp+orig -map_func max -prefix L_STS_ROI -sdata_1D STS_ROI.1D.roi

We then created the STS ROI by finding voxels within the left posterior STS that had significant positive responses to both auditory blocks and visual blocks (T > 2).

3dcalc -prefix {$ec}_L_STS_ROI_AnatFunc -a L_STS_ROI+orig -b17 {$ec}Deconvolution +orig -c20 {$ec}Deconvolution +orig -expr "step(a)*step(b-2)*step(c-2)"

Appendix B: Commands for Analyzing Event-Related McGurk Data

The following are the commands used to analyze a single subject dataset for the event-related McGurk study scan series.

First, we aligned the two T1 anatomical scans (“ec” refers to the subject’s Experiment Code).

 3dAllineate -base 3dsag_t1_2.nii -source 3dsag_t1_1.nii -prefix ${ec}anatr1_1RegTo2 -verb -warp shift_rotate -cost mi -automask -1Dfile ${ec}anatr2toanatr1
Then, we averaged the two aligned anatomical scans into one dataset.

3dmerge -gnzmean -nscale -prefix ${ec}anatavg 3dsag_t1_2.nii  ${ec}anatr1_1RegTo2+orig

We created skull stripped anatomy to which the EPI could be aligned. 

3dSkullStrip -input  {$ec}anatavg+orig -prefix {$ec}anatavgSS

The 5 fMRI scan series were concatenated to one file. (1-4 refer to the event-related McGurk runs, 5 refers to the localizer run.) 
3dTcat -prefix {$ec}rall fmri_1.nii fmri_2.nii fmri_3.nii fmri_4.nii fmri_5.nii
The next steps are for motion correction and distortion correction.
3dresample -master {$ec}rall+orig -dxyz 1.0 0.938 0.938 -inset {$ec}anatavgSS+orig -prefix {$ec}anatavgSScrop

align_epi_anat.py -epi2anat -anat {$ec}anatavgSS+orig -anat_has_skull no -epi  {$ec}rall+orig  -epi_base mean

The aligned EPI data is smoothed using a 3 x 3 x 3-mm FWHM Gaussian kernel.
3dmerge -doall -1blur_rms 3 -prefix {$ec}Albl {$ec}rall_al+orig



The mean value of the aligned and blurred (“Albl”) EPI data is calculated for each voxel.
3dTstat -mean -prefix {$ec}EPIanatAlbl {$ec}Albl+orig

A mask of the EPI dataset is created.
3dAutomask -dilate 1 -prefix {$ec}maskAlbl {$ec}Albl+orig

The impulse response function (IRF) was estimated for each stimulus type (McGurk, Incongruent, Congruent ‘ba’, Congruent ‘ga’, Target) using a 9-parameter tent function from the stimulus onset at 0 seconds to 16 seconds. 

3dDeconvolve -fout -tout -full_first -polort a -concat runs.txt \

-input {$ec}Albl+orig -num_stimts 13 -nfirst 0 -jobs 2 \

-mask {$ec}maskAlbl+orig  \

-stim_times 1 McG_bgd.txt 'TENT(0,16,9)' -stim_label 1 McGurk \

-stim_times 2 InC_bgd.txt 'TENT(0,16,9)' -stim_label 2 InC \

-stim_times 3 ba.txt 'TENT(0,16,9)' -stim_label 3 ba \

-stim_times 4 ga.txt 'TENT(0,16,9)' -stim_label 4 ga \

-stim_times 5 target.txt 'TENT(0,16,9)' -stim_label 5 target \

-stim_times 6 Ablock.txt 'TENT(0,26,14)' -stim_label 6 Ablock \

-stim_times 7 Vblock.txt 'TENT(0,26,14)' -stim_label 7 Vblock \

-stim_file 8 {$ec}rall_vr_motion.1D'[0]' -stim_base 8 \

-stim_file 9 {$ec}rall_vr_motion.1D'[1]' -stim_base 9 \

-stim_file 10 {$ec}rall_vr_motion.1D'[2]' -stim_base 10 \

-stim_file 11 {$ec}rall_vr_motion.1D'[3]' -stim_base 11 \

-stim_file 12 {$ec}rall_vr_motion.1D'[4]' -stim_base 12 \

-stim_file 13 {$ec}rall_vr_motion.1D'[5]' -stim_base 13 \

-iresp 1 irf1_tent -iresp 2 irf2_tent -iresp 3 irf3_tent -iresp 4 irf4_tent -iresp 5 irf5_tent -iresp 6 irf6_tent -iresp 7 irf7_tent -iresp 8 irf8_tent  \

-prefix {$ec}DeconvolutionTent
The IRF’s from the 5 stimuli of interest were concatenated into one file.
3dTcat -prefix {$ec}irf irf1_tent+orig irf2_tent+orig irf3_tent+orig irf4_tent+orig irf5_tent+orig 

We calculated the percent signal change for each stimulus type by dividing the values of each IRF by the average value of EPI signal in each voxel. We considered only voxels with percent signal change values of less than 10% in our analysis to avoid including voxels with impossibly high event-related amplitudes, likely from distortion effects and not from true hemodynamic responses.
3dcalc -a {$ec}irf+orig -b {$ec}EPIanatAlbl+orig -expr '100 * a/b * step(10-a/b)' -prefix {$ec}psc

We then calculated the average percent signal change across all auditory-visual pSTS voxels using the AFNI function 3dROIstats.
3dROIstats -quiet -mask {$ec}_L_STS_ROI_AnatFunc+orig {$ec}psc+orig > AvgPscAcrossSTSVoxels.1D 

Appendix C: Commands for Analyzing Voxel-Wise Group Analysis
The skull stripped anatomy for each subject was normalized to the the N27 reference anatomical volume.
@auto_tlrc -base TT_N27+tlrc -no_ss -input {$ec}anatavgSS+orig

adwarp -apar {$ec}anatavgSS_at+tlrc -dpar {$ec}anatavg+orig
Each subject’s functional data was then warped to the same subject’s normalized anatomy.
adwarp -apar {$ec}anatavg+tlrc -dpar {$ec}Deconvolution+orig -resam Cu -dxyz 2.0
We next identified voxels in the group dataset with a significant correlation between activity during McGurk stimuli and McGurk susceptibility using a multiple linear regression technique. Each subject’s McGurk susceptibility (0-100%) and subBRIK of functional data containing the amplitudes of response to McGurk stimuli in each voxel were entered into the AFNI function 3dRegAna. 

3dRegAna -rows 14 -cols 1 \

-xydata 100 'Subj1Deconvolution+tlrc[2]'  \

-xydata 60  'Subj2Deconvolution+tlrc[2]'  \

-xydata 100 'Subj3Deconvolution+tlrc[2]'  \

-xydata 90  'Subj4Deconvolution+tlrc[2]'  \

-xydata 0   'Subj5Deconvolution+tlrc[2]'  \

-xydata 20  'Subj6Deconvolution+tlrc[2]'  \

-xydata 0   'Subj7Deconvolution+tlrc[2]'  \

-xydata 50  'Subj8Deconvolution+tlrc[2]'  \

-xydata 20  'Subj9Deconvolution+tlrc[2]'  \

-xydata 10  'Subj10Deconvolution+tlrc[2]' \

-xydata 0   'Subj11Deconvolution+tlrc[2]' \

-xydata 80  'Subj12Deconvolution+tlrc[2]' \

-xydata 30  'Subj13Deconvolution+tlrc[2]' \

-xydata 90  'Subj14Deconvolution+tlrc[2]' \

-model 1 : 0 \

-bucket 0 RegAnaMcGurk
