	Step #
	Text
	Visual representation

	Pre-scan

	1.1
	“Pre-screen subjects over the phone prior to visit.”
	Videographer footage of lab member

	1.1.1
	“Exclude subjects for contraindications to fMRI such as medical conditions (i.e., cardiac pacemaker, electronic implants, prosthesis, metal implants), piercings that cannot be removed and participants that have worked with metal (to avoid metal shavings in eyes). Obtain written and verbal informed consent from each participant on the day of the scan..”
	Videographer footage of lab member

	1.2
	“Have participants complete a health screening form to ensure they did not have any medical conditions, which would prevent them from safely entering the scanner. Ask subjects to remove all metal from their person. Direct subjects to pass through a metal detector to verify this.”
	

	1.3
	“Measure an 8 cm area on the participant’s right forearm with the palm facing upwards and mark this area using a water-soluble marker. Measure and mark a 4 cm area on the participant’s right palm. During experience conditions, brush these areas with a 7 cm wide watercolor paintbrush. 
	Videographer footage of lab member

	2.1
	“Provide verbal instructions for each block to ensure clarity. Instruct subjects to focus on the touch during Experience blocks. Instruct subjects to imagine the touch during Imagine blocks. Emphasize that the attention should be to the sensation and not to imagine the experimenter performing the action..”
	Videographer footage of lab member

	3.1
	“Ask subjects to rate pleasantness of experienced arm touch using a Likert Scale (1 = not pleasant at all; 2 = slightly pleasant; 3 = moderately pleasant; 4 = very pleasant; 5 = extremely pleasant). Ask subjects to rate pleasantness of palm touch using the same scale.”
	Schematic of Likert Scale, titled “Visual_1” (provided below)

	fMRI Scan

	4.1.1
	“Ask subjects again to check for and remove any metal objects. Bring the participant into the room with the fMRI scanner, and ask the subject to lie on the table. Provide a blanket or cushion under the subject’s legs to ensure comfort during the scan.”
	Videographer footage of lab member

	4.1.2
	“Provide earplugs to dampen sounds of the fMRI and headphones to allow the experimenter to communicate with the subject via an intercom system. Blindfold the subject and secure his head in place with padding.”
	Videographer footage of lab member

	4.1.3
	“Attach the head coil. Check that participant’s head is aligned properly, and move participant into the scanner. Ensure right arm is placed (palm up) such that experimenter can easily access both marked arm and palm areas without moving the subject.Using the intercom, establish that the sound is working, check that subject is comfortable, and remind him to remain still throughout the scan.”
	Videographer footage of lab member

	4.2.1.1
	“Conduct a localizer scan. Next, record high-resolution T1-weighted anatomical images using an MPRAGE structural sequence (time repetition [TR] = 1900 ms; time echo [TE] = 2.96 ms; field of view [FOV] = 256 mm; image matrix = 256 mm2, voxel size = 1 X 1 X 1 mm, 160 slices)..”
	Videographer footage of lab member

	4.2.2.1
	“Record whole-brain functional images using a single-shot, gradient-recalled echo planar pulse sequence (TR = 2000 ms; TE = 25 ms; flip angle = 60°; FOV = 220 ms), which is sensitive to blood-oxygenation-level-dependent (BOLD) contrast. Create an image matrix = 64 mm2, voxel size = 3.4 X 3.4 X 4.0 mm, 34 slices. Acquire 306 successive brain volumes per run..”
	Videographer footage of lab member

	4.3
	“Alert participant via the intercom that the experimenter will be entering the room to begin the study. Initiate the scan simultaneously with the software containing the experimental paradigm.”
	Videographer footage of lab member

	4.4
	“Counterbalance subjects so that half receive Arm blocks (Experience followed by Imagine) first and half receive Palm blocks (Experience followed by Imagine). Use the same experimenter to brush all participants to minimize variability.”
	Videographer footage of lab member

	4.4
	“Test the four conditions using a block design. Follow the computer prompts to repeat each block 8 times and repeat the following sequence twice.”


	Schematic of experimental design, titled “Visual_2”

	4.4.1.1
	“Listen to 6 seconds of pre-recorded verbal instruction: “You are entering an arm block. Focus on the touch.” While a tone (identical in each condition) plays for 6 seconds, brush the pre-marked area on the subject’s right forearm back and forth in the proximo-distal orientation at a consistent rate of 8 cm/s. Use the countdown on the projector screen (hidden from the blindfolded participant) as a metronome to keep constant pace of brushing. Ensure the full brush makes contact with the skin, and maintain consistent light pressure. Rest 12 seconds."
	Videographer footage of lab member

	4.4.2.1
	“Listen to 6 seconds of pre-recorded verbal instruction: “Now, imagine how that same touch feels when you hear the cue.” Listen to the tone play for 6 seconds. Rest 12 seconds.”
	Videographer footage of lab member

	4.4.3.1
	“Listen to 6 seconds of pre-recorded verbal instruction: “You are entering a palm block. Focus on the touch.” While a tone plays for 6 seconds, brush the pre-marked area on the subject’s right palm back and forth in the proximo-distal orientation at a consistent rate of 8 cm/s. Use the countdown on the projector screen (hidden from the blindfolded participant) as a metronome to keep constant pace of brushing. Rest 12 seconds.”
	Videographer footage of lab member

	4.4.4.1
	“Listen to 6 seconds of pre-recorded verbal instruction: “Now, imagine how that same touch feels when you hear the cue.” Listen to the tone play for 6 seconds. Rest 12 seconds.”
	Videographer footage of lab member

	4.6.1
	“Once the scan has concluded, remove participant from the scanner. Allow subject to remove the blindfold, and escort him from the scanner room.”
	Videographer footage of lab member

	4.6.2.1
	Ask participant whether if he was able to focus during imagine conditions or if his mind wandered during the task. Exclude subjects that slept during the scan from analysis.
	Videographer footage of lab member

	4.6.2.2
	“Ask subject to rate difficulty of imagining arm touch using a Likert Scale (1 = not difficult at all; 2 = slightly difficult; 3 = moderately difficult; 4 = very difficult; 5 = extremely difficult). Ask subject to rate difficulty of imagining palm touch using the same scale.”


	Schematic of Likert Scale, titled “Visual_3”

	Data Processing

	5.1
	“Analyze data using analysis software package (here, BrainVoyager QX was used). Create a new FMR project using DICOM files (standard for most MRIs) uploaded from the scanner.” 
	Screenshots of computer program, titled “Visual_4” and “Visual_5”.

	5.2
	“Preprocess FMR data using slice scan time correction (cubic spline interpolation, interleaved slice scanning order), 3D motion correction (trilinear / sinc interpolation), spatial smoothing (full-width half-maximum 4-mm Gaussian kernel), and temporal filtering (high-pass GLM Fourier basis of 2 cycles / time course)..”
	Screenshot of computer program, titled “Visual_6” 

	5.3
	“Co-register anatomical and functional brain data for each subject. Create and attach a time course plot based on the experimental design.”
	Screenshot of computer program, titled “Visual_7” 

	5.4
	“For each individual subject, perform a general linear model (GLM) based analysis using this stimulation protocol file. Identify each experimental condition as a separate boxcar function, using a value of 1 for each condition and 0 for each non-condition. Include the 6 parameters of motion as regressors that are predictors of no interest. Convolve regressors using a double-gamma hemodynamic response function (HRT).”
	Screenshots of computer program, titled “Visual_8” and “Visual_9”

	5.5
	“Normalize each subject’s data to Talairach space. Using the Montreal Neurological Institute template brain as a mask, run a group-level random-effects GLM analysis on all subjects.”
	Screenshot of computer program, titled “Visual_10” 

	5.6
	“Analyze contrasts of interest using a threshold of p < 0.05. Correct for multiple comparisons using a cluster threshold..”
	Screenshot of computer program, titled “Visual_11” 

	5.6.1
	“Create a region of interest (ROI) using anatomically defined insula regions (anterior and posterior) previously established through a study of functional connectivity in this region.”
	Screenshot of computer program, titled “Visual_11”


Visual_1: Likert Scale (pleasantness ratings)

[image: image1.png]not pleasant slightly moderately very extremely
atall pleasant pleasant pleasant pleasant

1 2 3 4 5




Visual_2: Experimental design
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Visual_3: Likert Scale (difficulty ratings)
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Visual_4: BrainVoyager

[image: image4.png]NEEEEEE T EERS




Visual_5: FMR raw data
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Visual_6: Pre-processing
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Visual_7: Co-register anatomical and functional data
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Visual_8: Time course plot
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Visual_9: Time course plot
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Visual_10: Normalized brain
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Visual_11: Analyze group data
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