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Authors, please fill out the brief questionnaire below.   

A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? (Y/N) No If yes, please list make and model of your microscope: 
B.   Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N) No
C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 steps__________________________
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  Performing functional MRI in songbirds is challenging because of the small size of their brains and because their bones and especially their skull comprise numerous air cavities, inducing important susceptibility artefacts. By using a spin echo sequence, a sequence less susceptible to these artefacts compared to gradient echo sequences previously used for songbird fMRI, whole brain functional imaging can be achieved in songbirds. 

1. Introduction (Schematic Overview and Interview)

A. Schematic Overview (read by voice talent at JoVE):
Authors, please select from “Procedural Narrative” or “Conceptual Narrative” and complete the statements below. Please do not add additional steps.  Then, attach your finished graphic overview.  See accompanying instructions for details and examples.  

Procedural Narrative:
The overall goal of this procedure is to demonstrate an optimized protocol for successful visualization of sound perception and processing in auditory and song control regions in the songbird brain using functional MRI. (Intro)

This is accomplished by first preparing good quality auditory stimuli which can be incorporated into an ON/OFF block paradigm to present to the bird during functional MRI, or fMRI, scanning.  (P1. Top left image: Show first the upper-left hand rectangle representing the stimulus. And then it shrinks down to become the indicated “ON” line as the entire ON/OFF paradigm and remaining figure is displayed.)
The second step is to prepare the bird for scanning by first anesthetizing it and then by positioning it on an adapted animal bed which is subsequently placed in the bore of the MRI scanner.  (P2, Top right image: Start with just the bird, then have the bird move into the position shown in the black rectangle, then have the black rectangle image shrink down and move into the slot of the machine indicated by the arrow.)

Next, fMRI images can be acquired during auditory stimulation. (P3, Bottom left image: Have the upper computer/monitor and cable attach to the fMRI machine, then have the square waves and musical notes appear. Then the lines and numbers appear below them, and the monitor’s display becomes the display shown on the lower left computer monitor image. )

The final step is to preprocess the acquired MRI data including normalization of the images to the zebra finch atlas. (P4, Lower right image: show left-hand orange box.)

Ultimately, statistical voxel based analysis is used to allow visualization of the obtained results and localize the brain activations induced by the auditory stimuli. (P5, Lower right image: show two right-hand boxes.)

[bookmark: _GoBack]
Paste a copy of your graphic overview here.  The original file should be Adobe Illustrator (preferred) or Powerpoint (see instructions) and should be uploaded through your online submission on the JoVE website. Please keep all layers in the file (i.e., do not flatten the file).   

[image: 4369_VanderLinden_GraphicOverview]


B.  Interview: (Said by you on camera. Don’t forget to smile!)  

Authors: Below are statements we would like you to complete that are complementary to the information contained within the schematic overview.   
· Only one statement should be chosen and completed per author who will be on camera demonstrating the protocol.    
· Enter the name of the individual who will say each line. 
· Please choose and fill out the statement(s) that convey the most important fact(s) about your protocol. You may revise the given prompts as necessary to improve the sentence flow.
· If any individuals will be doing demonstrations on camera but are not assigned a speaking part in this interview section, please use statement 1.8 to introduce these demonstrators (for example, the PI introduces students)

1.1. Author name: Lisbeth Van Ruijssevelt: The main advantage of this technique over the more commonly used methods in songbird research, like electrophysiological, histological and molecular mapping techniques, is that fMRI is a non-invasive in vivo method which allows one to study brain function in the same subject over time, and to address the whole brain at once without a priori hypothesis on the localization of the neural substrates involved in the investigated process. 
1.2. Author name: Geert De Groof: Individuals new to this method may struggle because implementing fMRI in birds is very different and far more challenging than performing the same method in humans or rodents. This is not only due to the small size of the brains of these subjects but also because their bones and especially their skull comprise numerous air cavities, inducing susceptibility artifacts. By using a spin echo sequence, a sequence less susceptible to these artefacts compared to gradient echo sequences, we can perform whole brain functional imaging in songbirds with a very good spatial specificity. (edited for length) 

Protocol (read by voice talent at JoVE):

Authors:  In order to ensure that your protocol can be filmed in a single day, the protocol text must be limited to 30 steps – each step being defined as 3 lines of 12 pt text in our formatting style below.  This amounts to 3 pages of protocol text.  The scope of the scripted protocol text should include only those aspects of the procedure that require visualization in order to be well understood.     
NOTE to videographer:  Do not bring camera equipment near the scanner, to avoid damage and injury.  The magnet is Very strong (7 tesla) and cannot be turned off.  Consult with scanner staff and define safe distance to film prior to filming.  
2. Preparation of the Auditory Stimuli
2.1. To begin preparation for this protocol, first record the sound-stimuli while being played inside the bore of the 7T MR system using a fiber-optic microphone. The bore is a confined space that can distort the auditory stimuli resulting in enhancement of certain auditory frequencies. The distortions should be verified for the used MRI system. 
2.1.1. WIDE: researcher places a fiber-optic microphone to record the stimuli in the scanner bore.
2.1.2. MED: show the fiber-optic microphone set up while ‘recording” as we can hear sound stimuli (4369_VanderLinden_2.1.2_StimuliRecordedInScanner.wav) playing softly .
2.2. Here we can see the frequencies enhanced and suppressed as shown by recordings of white noise made outside the scanner (figure 1A) and at the location of the bird’s head within the magnet bore (figure 1B).  
2.2.1. LAB MEDIA: 4369_VanderLinden_2.2.1_Figure1A.ai
2.2.2. LAB MEDIA: 4369_VanderLinden_2.2.1_Figure1A.ai
2.3. To compensate this artificial enhancement, apply an equalizer function to each stimulus using WaveLab software. For the setup seen in this protocol, the function consists of a Gaussian kernel with the parameters seen on screen here. (TEXT ON SCREEN [in lower left corner]: maximum amplitude: -20dB, centred on 3750 Hz, width: 0.05 octaves (corresponding to the range 2500-5000 Hz).    	Comment by bio-imaging lab: In the screenshot of the software (2.3.2) these parameters are shown and indicated by the red square. If the quality of the image is insufficient then this text can be added on the screen, otherwise this seems unnecessary. 
2.3.1. MED over the shoulder: researcher using WaveLab software.
2.3.2. LAB MEDIA: 4369_VanderLinden_Figure7_ok.ai  
2.4. The song stimuli should be composed of several individual song motifs of each bird interleaved with periods of silence. Adjust the duration of these silent periods to keep the total amount of sound and silence identical over all stimuli.
2.4.1. LAB MEDIA: 4369_VanderLinden_2.4.1_SoundStimuli.ai -- Example of waveforms of different sound stimuli.
2.4.2. MED over the shoulder: researcher again using software; to adjust the duration of the silent periods.  
2.5. The total length of each stimulus should be 16 seconds. Using Praat software, normalize the intensity of each song in terms of matched root-mean-square, and high-pass filter at 400 Hz before integrating into the complete stimulus. (pause here so we can hear 4369_VanderLinden_AuditoryStimulus.wav.)
2.5.1. LAB MEDIA:  example of final stimulus designed in Praat can be shown here (4369_VanderLinden_2.5.1_FinalStimulus.ai) keep this figure on screen, and play AUDIO file corresponding to this stimulus:  4369_VanderLinden_AuditoryStimulus.wav. (pause narration) 
2.6. The experiment can be designed using Presentation software, using an ON/OFF block design alternating auditory stimulation periods with resting periods.  Each block should last 16 seconds, corresponding to the acquisition time of 2 images. Present each stimulus type 25 times, resulting in the acquisition of 50 images per stimulus and per subject. The presentation order of the conditions should be randomized within and between subjects.   
2.6.1. LAB MEDIA: 4369_VanderLinden_Figure8.ai – first have the middle row “On-Off” blocks appear. Then have bottom row of scan #s appear underneath. Then, graph of brig-song waveform appears above. 
2.6.2. SREENCAPTURE: [Video screen capture when starting and working with Presentation software] (authors can you provide?) MED over the shoulder: researcher starting and working with presentation software	Comment by bio-imaging lab: As the screencapture software was not working properly on this computer we recorded a back-up MED over the shoulder shot of this step. Please contact us if the quality of this videoshot is insufficient, so that we can try to find a solution to the problem with the video screen capture software. 
2.7. Also set the experimental paradigm up so that it will receive triggers from the scanner. This assures that while scanning, at every repetition within the fMRI sequence, the scanner software will send a trigger to the auditory presentation software which in turn registers the scan number and executes the corresponding command. 
2.7.1. MED over the shoulder: researcher working with presentation.
2.7.2. CU: Close Up video shot on 2 screens next to each other, one with scanner software and one with presentation software performing triggering test while scanning -> count of the number of performed MRI scans will appear on screen of scanner computer and next to it also on the screen of presentation computer: the count on both computers will be synchonized 
3. Subject Preparation
3.1. Here we present a protocol specifically adapted to the use of adult zebra finches. Zebra finches should be housed in aviaries under a 12 hour light: 12 hour dark photoperiod and have access to food and water ad libitum throughout the study. The minimal number of individuals per experiment is 15. This number takes into account the sensitivity of spin-echo fMRI and the natural inter-individual variability of biological phenomena measured in the experiment.
3.1.1. WIDE: show a group of birds in the aviary. 
3.1.2. MED: show as a researcher provides a bird with food water. 
3.1.3. MED: researcher handles a bird, and transfers it to a transport cage.  
3.2. To prepare for the experiment, first connect the beak mask to the gas controller device with plastic tubes and install it on the MRI bed of a 7T MR system. Open both oxygen and nitrogen gas bottles and switch on the gas controller device. Also switch on the feedback controlled system and warm airflow device. 
3.2.1. MED: researcher connects the beak mask to the gas controller device with plastic tubes and installs it on the MRI bed.
3.2.2. a. MED: researcher opens both the oxygen and nitrogen gas bottles
b. CU: gas controller device for oxygen showing flow rate of 200 cc/min
c. CU: gas controller device for nitrogen showing flow rate of 400 cc/min
3.2.3. MED: switches on the feedback controlled system and warm airflow device. 
3.3. Next, anaesthetize the zebra finch with 3% isoflurane in a mixture of oxygen and nitrogen by introducing its beak into the mask and holding the head until the bird is fully anesthetised. This can be verified by pulling the paw softly: when the bird is fully sedated the paw will not be retracted. In addition, the eyes of the bird will be closed. 
3.3.1. CU: show researcher holding the mask over the bird’s head.  
3.3.2. CU: show researcher checking anaesthesia with paw pull. (no reaction)
3.4. Introduce a cloacal temperature probe to screen body temperature throughout the experiment, and place a pneumatic sensor underneath the belly to monitor breathing rate. Then, place a jacket to restrain the body of the bird.  
3.4.1. LAB MEDIA: Figure 3, indicate “G” (cloacal temperature probe) with an arrow. Then “F” for pneumatic sensor underneath the belly (note, the graphics in the .ai file are off the page)
3.4.2. MED: researcher places the jacket on the bird.  
3.5. Throughout the experiment, maintain the breathing rate within 40 to 100 breaths per minute and keep body temperature constant within a narrow range of 40 degrees plus or minus  0.5 °C. If the breathing range is too low or high, adjust the level of anaesthesia accordingly. If the problem persists, the experiment should be stopped and the animal removed from the setup in order to recover. 
3.5.1. MED: show the animal in the set up. 
3.5.2. SCREENCAPTURE: 4369_VanderLinden_3.5.2_AnimalMonitoring.avi  -- Video screen capture of small animal monitoring program showing breathing rate and body temperature of the bird in the scanner. 
3.5.3. MED: researcher adjusts the level of anaesthesia (% isoflurane) slightly   (NOTE: This step might not need to be performed during the experiment (?),… might need to  simply ‘pretend’ to change anaesthesia level.)
3.6. Position non-magnetic dynamic speakers on either side of the zebra finch head and connect them to the amplifier. Make sure that the wires of the speakers are led away from the temperature probe, because this can influence the temperature reading when too close.
3.6.1.  CU: researcher positions non-magnetic dynamic speakers on either side of the zebra finch head
3.6.2. MED: researcher assures wires of the speakers are led away from the temperature probe. 
3.7. Place the surface RF coil on top of the zebra finch head, then position the zebra finch in the centre of the magnet. Finally, reduce the anaesthesia level to 1.5% isoflurane mixed with oxygen and nitrogen prior to scanning.
3.7.1. CU: researcher places the surface RF coil on top of the zebra finch head
3.7.1b. MED: Researcher positions the zebra finch in the centre of the magnet  
3.7.2. MED: researcher reduces the anaesthesia level to 1.5% isoflurane mixed with oxygen and nitrogen prior to scanning. 
4. Data Acquisition  
4.1. To begin scanning, first determine the position of the brain in the magnet. Acquire 1 set of single slice gradient-echo scout images in sagittal, horizontal, and coronal planes, as well as multi-slice scout images used afterwards for the positioning of the functional scans. Then, decrease the noise of the gradients by increasing their ramp times to 600 microseconds.
4.1.1. MED over the shoulder: researcher sets up a GRE scout image, clicks on  ‘scan’ or ‘acquire’ 
4.1.2. MED over the shoulder: researcher sets up a functional scout, acquires. 
4.2. Next, prepare a ‘rapid acquisition relaxation-enhanced’ otherwise known as ‘RARE’ T2 weighted fMRI sequence.  (TEXT ON SCREEN: TE: 60 ms, TR: 2000 ms, RARE factor: 8, FOV: 16 mm, matrix size: 64 x 32, orientation: sagittal, slice thickness: 0.75 mm, Inter-slice gap thickness: 0.05 mm)  Then, prescribe 15 sagittal slices covering nearly the whole brain. 
4.2.1. MED over the shoulder: researcher setting up RARE sequence, (with text above on screen)
4.2.2. LAB MEDIA:  Figure4_SliceGeometry_Paravision.ai.  
4.3. Now select the auditory protocol in the presentation software. To ensure that the auditory presentation software does not miss any trigger from the scanner, initiate the auditory protocol first. Then, once the protocol is fully loaded, start the fMRI sequence.  
4.3.1. MED over the shoulder: researcher selects the auditory protocol in the presentation software, and initiates the auditory protocol. 
4.3.2. CU: researcher starts the functional scan.  
4.4. Each fMRI experiment should be preceded by the acquisition of 10 dummy images to allow the signal to reach a steady state before starting auditory stimulation. After acquisition is complete, zero-fill the data to 64 x 64 using trapezoid interpolation. 
4.4.1. MED: show the computer setup as the scan is running
4.4.2. MED over the shoulder: show researcher working at the scan console as the scan is completed: researcher zero-fills the data to 64x64 using trapezoid interpolation. 
4.5. To determine the quality of the data, take a preliminary look at the results using the functional tool in Paravision software. Calculate the differential BOLD response between all ON blocks and baseline. If no activation is seen in the primary auditory areas, the bird probably did not hear or process the auditory stimuli due to technical problems or anaesthesia level. The setup should be verified and the measurement repeated. 
4.5.1. MED over the shoulder: researcher takes a look at the data, using the functional tool in Paravision software. 
4.5.2. LAB MEDIA: 4369_VanderLinden_4.5.2_BOLDresponse_FUN.ai  -- screenshot showing the differential BOLD response between all ON blocks and baseline. 
4.5.3. MED: researcher confers with another researcher, they examine the BOLD response (perhaps point at the screen) and discuss. 
4.6. After functional acquisition, run an anatomical 3D RARE T2-weighted sequence in the same orientation as the previous fMRI scans (TEXT ON SCREEN: TE: 60 ms, TR: 2000 ms, RARE factor: 8, FOV: 16 mm, matrix size: 256 x 128 x 64) Then, zero-fill this data to 256 x 256 x 256 using trapezoid interpolation. 
4.6.1. MED over the shoulder: researcher sets up an anatomical 3D RARE T2-weighted sequence in the same orientation as the previous fMRI scans. 
4.7. Finally, remove the zebra finch from the MRI bed and allow it it recover from anaesthesia in a cage under a heat lamp. Normally, the recovery of a zebra finch from isoflurane anaesthesia takes under 5 minutes. After only a few minutes, the bird will try to stand up, and once the bird is fully recovered, it will perch on a branch instead of sitting on the bottom of the cage.
4.7.1. MED: researcher removes the zebra finch from the MRI bed.
4.7.2. MED: researcher laces the zebra finch into a cage under a heat lamp.  
4.7.3. CU: show the finch as it stands up,
4.7.4. MED: show zebra finch as it is happily perched on the branch. 

5. Data Processing 
5.1. To begin data processing, first convert the MR-data into Analyze or Nifti format. Then, before starting data processing in SPM, it is necessary to adapt the fMRI songbird data by multiplying the voxel size by 10 since the fmri analysis software has been developed to process fMRI data acquired in humans. 
5.1.1. MED over the shoulder: researcher working at a computer, converting the MR-data into Analyze or Nifti format. 
5.1.2. MED over the shoulder: researcher opens up MRIcro software. 
5.2. The simplest way to proceed is to artificially increase the voxel size of bird fMRI data using MRIcro software. Note that this adjustment does not influence the data in itself, no resampling or any other modifications to the data is applied.   
5.2.1. SCREENCAPTURE: 4369_VanderLinden_5.2.1_MRIcro_increasingvoxelsize_avi -- screen video capture of MRIcro software, showing increasing the voxel size of bird fMRI data. 
5.3. Next, the acquired data are preprocessed using SPM 8. First realign the fMRI data, and co-register the anatomical 3D dataset to the fMRI time series. Then, normalize the 3D data and the co-registered fMRI time series to the zebra finch brain MRI atlas. Apply the transformation matrix to the fMRI dataset, and smooth the data with a 0.5-mm width Gaussian kernel. 
5.3.1. MED over the shoulder: researcher beginning to work with SPM8 – setting up for realignment.  
5.3.2. LAB MEDIA: 4369_VanderLinden_Figure9.ai. Have elements appear one at a time as spoken: When ‘realign’ is spoken, “Realignment: motion Correction” textbox and images/text above appear. Then, when “co-register” is spoken, ‘Co-registration” textbox and image/text above appears to the right.  When “normalize: is spoken, “Normalization’ textbox appears with accompanying image/text.  When “smooth” is spoken, ‘Smoothing’ box appears with image/text above. 
5.4. Then, carry out statistical voxel-based analyses in SPM8, first on the level of the individual birds followed by analysis at the group level. Finally, to visualise the results and localize the functional activations, project the statistical parametric map onto the zebra finch atlas  
5.4.1. LAB MEDIA: 4369_VanderLinden_Figure10.  Boxed Image on the left appears first. Then, when “finally” is spoken, the atlas image in the middle appears.. Then, when “project” is spoken, image on the right appears.  
5.5. The high resolution 3D zebra finch brain atlas in stereotactic coordinates used in the described analysis of the zebra finch fMRI results was designed for this experiment at the bio-imaging lab. The MRI atlas dataset, the brain delineations and the nuclei delineations are freely available through the website seen here [TEXT ON SCREEN: link to the MRI zebra finch atlas: http://bioimaginglab.ua.ac.be/3D_MRI.htm]. 
5.5.1. LAB MEDIA: just show the image on the right of Figure 10.  (it was the last one to appear above; just zoom in on it) 
5.5.2. MED over shoulder: researcher working with the high resolution 3D zebra finch brain atlas. (perhaps just viewing this in SPM) Text appears on bottom of screen.  
5.6. Here, a lateral view is shown of a 3D representation of the left hemisphere with delineated structures from the atlas, projected on its mid-sagittal slice. The color code of the delineated nuclei is presented on the right. [TEXT ON SCREEN (underneath figure): delineated structures: vocal motor pathway: HVC, nucleus robustus arcopallii (RA), nXII pars tracheosyringealis (nXIIts); the anterior forebrain pathway: nucleus lateralis magnocellularis pars lateralis (LMAN), area X (X); the auditory system: field L, nucleus ovoidalis (Ov), nucleus mesencephalicus lateralis pars dorsalis (MLd); the olfactory system: olfactory bulb (OB); and the visual system: nucleus entopalliallis (E), tectum opticum (TeO).]
5.6.1. LAB MEDIA:  Fig5_Atlas_rev.ai.  With Text on screen above shown underneath (This is a lot of text, but good to have so viewer can pause here to see names of structures) 
6. Results: fMRI in the Zebra Finch   
6.1. Here we can see an example of an fMRI BOLD response in the primary auditory region, Field L, and adjacent secondary auditory regions evoked by different auditory stimuli compared to the rest condition. T-values are colour coded according to the scale displayed in the figure and only voxels in which the t-test was found to be significant (p < 0.001) are displayed.
6.1.1. LABMEDIA: Figure 6
6.2. This is another example of an fMRI experiment in zebra finches. The images show selective responses to the bird`s own song in the brain regions area X, MLd and HVC. The numbers under the images indicate coordinates in millimetres from the midline. The + sign indicates that slices and statistical results are from the right hemisphere.
6.2.1. LABMEDIA: : 4369_VanderLinden_Figure11
6.3. The protocol described in this video can be easily adapted for applications in other songbirds such as starlings. This is an example of the results of such fMRI experiment in starling. The figure shows activations induced by auditory stimuli vs. rest, in the same individual across seasons. 
6.3.2. Move this shot before 6.3.1: WIDE: a group of starlings in the aviary
6.3.1. LABMEDIA: 4369_VanderLinden_Figure12 [Just show the right-hand part of the image, don’t include the image of the bird.]
6.3.2. [move this step above 6.3.1] WIDE: a group of starlings in the aviary


INSTRUCTIONS FOR AUTHORS:
Please ensure that the representative results narration is appropriate and correctly describes your images, movies, or figures.  Our editors have ensured that the results are written in our format.   

We consider this section a critical aspect of the video, because here is where you provide validation for your experiments.  For example, if this is a cell culture preparation, this section is where the video will show your cells at various time points following culturing.  If this is an imaging prep, then this part is where you will show examples of your imaging experiments.  

Please limit the extent of narration to no more than 2-3 lines of text per image or movie file being described.   Figures with multiple panels submitted with the original protocol should be broken up so that each panel is a separate image.   Like the schematic, each image or movie file supplied in the results should be referenced by annotation in parenthesis, however for the results, the specific filename should be given in parenthesis.  

Below is an example of results text:

EXAMPLE REPRESENTATIVE RESULTS

5.  Evaluation of Morpholino Injection and Knockdown
5.1   Representative results of both morpholino injection and mRNA injection are shown here. The    
        uninjected control at 48 hours post fertilization looks normal, as expected 
        -LAB MEDIA: 0123_PIname_Figure1.tif  (Replace 0123 with your jove video #)

5.2   However, embryos injected with the morpholino heg_e3i3_egfr1, which knocks down Heg isoforms
                     containing the first of two EGF-like repeats, exhibit brain edema.
	        -LAB MEDIA: 0123_PIname_Figure2.tif	

5.3   Injection of heart of glass mRNA also produced an obvious phenotype. At 24 hours post fertilization, 
        the heads of the uninjected controls look normal 
        -LAB MEDIA: 0123_PIname_Figure3.tif

5.4   Conversely, some of the embryos injected with the mRNA exhibit cyclopia     
                     -LAB MEDIA: 0123_PIname_Figure4.jpg

Please visit the following URL to see an example of how the results will look when complete:
http://www.jove.com/video/1597/results-example-mably?access=ksw0bprj 



7. Conclusion (said by authors on camera)
Authors: Below are statements we would like you to complete that summarize and conclude the video. Only one statement should be chosen and completed per author who will be on camera demonstrating the protocol. In addition to choosing and filling out the appropriate statement, please enter the name of the individual who will say each line. You may revise the given prompts if necessary to better fit your protocol.

7.1. Author name Geert De Groof: The implementation and optimization of functional MRI in songbirds opened new research avenues in the field of songbird research. It has already been shown to be a valuable technique for the experimental analysis of complex sensorimotor and cognitive processes underlying vocal communication in these animal models. In addition, thanks to its non-invasiveness and whole-brain approach, BOLD fMRI can be used as a complementary method to inform more commonly performed local and invasive methods. 
7.2. Author name: Lisbeth Van Ruijssevelt: The growing body of zebra finch fMRI research demonstrates its applicability to cognitive research questions. A future effort which should be considered in order to further extend fMRI studies beyond auditory processing, a neural process which remains active under anaesthesia, is the use of awake subjects habituated to the imaging protocol. This might offer new research possibilities where birds can actively participate in fMRI experiments and where the attention of the subjects can be experimentally controlled. 
       

Provided Media

Authors, Please list all images, movie files, or 3-D rendered animations that can be included in the video per editor’s request.  The step in the script/video where these images will be inserted should be specified.   For example:

6.2 –  0123_PIname_Figure1.tif -  dual color imaging of tumor angiogenesis at 40X 
6.2 –  0123_PIname_Figure2.tif -  dual color imaging of tumor angiogenesis at 100X

Formats:  For static images we prefer .tiff, Illustrator, Powerpoint or Photoshop files at dimensions of at least 720X480 pixels and 300 dpi.  The higher resolution, the better.  Likewise any exported movie files should have at minimum these dimensions and be rendered to .mov, .mp4, or .avi files.  

Insert your media filenames here.

2.2 	Figure1_Spectrograms_Rev.ai – White noise recorded outside the scanner and at the location of the bird`s head inside the magnet bore 
	4369_VanderLinden_2.1.2_StimuliRecordedInScanner.wav – sound file representing an 
         auditory stimulus recorded in magnet bore
      4369_VanderLinden_2.2.1_Figure1A.ai – white noise recorded outside scanner
      4369_VanderLinden_2.2.1_Figure1A.ai – white noise recorded inside scanner at location of 
      the bird`s head


2.3 	4369_VanderLinden_Figure7.ai – screenshot of design equalizer function in WaveLab

2.4  	4369_VanderLinden_2.4.1_SoundStimuli.ai – example of waveforms from different stimuli

2.5  	4369_VanderLinden_2.5.1_FinalStimulus.ai : example of waveform of final stimulus 
      corresponding to 4369_VanderLinden_Auditorystimulus.wav 

2.5  and 2.6 	4369_VanderLinden_Figure8.ai – On-Off block paradigm for auditory stimulation during fMRI

3.4    Figure3_MRISetup_Rev.ai – schematic representation of positioning of the bird in the scanner
3.5    4369_VanderLinden_3.5.2_AnimalMonitoring.avi - Video screen capture of small animal 
         monitoring program showing breathing rate and body temperature of the bird in the scanner. 

4.2 	Figure4_SlicePositioning_Paravision.ai – composition of screenshots to illustrate slice positioning of fMRI scans
4.5    4369_VanderLinden_4.5.2_BOLDresponse_FUN.ai - screenshot showing the differential BOLD 
   response between all ON blocks and baseline

5.2  	4369_VanderLinden_5.2.1_MRIcro_increasingvoxelsize.avi – video screenshot of MRIcro software while increasing voxel size

5.3	4369_VanderLinden_Figure9.ai – schematic overview of data preprocessing

5.4	4369_VanderLinden_Figure10.ai – illustration of results visualization: overlay of statistical parametric map on images from zebra finch atlas

5.5 	Fig5_Atlas_rev.ai – 3d representation of zebra finch atlas with delineated brain region, projected on its mid-sagittal slice.



General Preparation

It’s critical for a smooth and organized shoot that all reagents are accounted for, in advance.   

Any overnight or long incubation steps should be recognized and specimens/samples be prepared in advance so that prior steps can be recorded and shooting can continue with pre-prepared specimens/samples.  

All tubes/flasks should be pre-labeled neatly before we arrive.  

Ex. Luciferase assay done in 96 well plates should be labeled with negative/positive control wells and experimental samples are labeled accordingly.

You will receive more detailed preparation instructions, as well as an introduction to your videographer, closer to your filming date.
 2011, Journal of Visualized Experiments
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