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Questionnaire:
A.	i) Does your protocol involve microscopy, such as filming a complex dissection or a microinjection technique? (Y/N) _N__ 
B.	Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N) _N___
C.	Which steps of your protocol will viewers benefit most from having filmed?  2.3, 2.4, 2.6, 2.7
D.	What is the single most difficult aspect of this procedure and what do you do to ensure success?  
	Male birds that do not have an enlarge cloacal protuberance may not be in breeding condition, and semen collection will not be possible. This step is critical because it is necessary for semen collection and viewers will need to know what they are looking for when everting the cloaca. 
	This is the most difficult step, and the point at which ejaculation occurs and semen can be collected. Viewers may need to practice this step multiple times to learn the technique, and the video will be helpful for their learning. 
E.	Will the filming need to take place in multiple locations? Yes - possibly two loacations, half-a-mile apart.  I am not yet sure if we will be required to use two separate locations or if I will be able to bring the live birds into the lab for the day, but the two potential locations are 0.5 mi apart.   If travel is needed there should be ample time to do so, since the shoot is not too long.


1. Introduction  

A. Experimental Goal (read by voice talent at JoVE):

The overall goal of this procedure is to collect semen from male birds and isolate DNA from the semen samples. (Intro)

B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Britt Heidinger: This method can help answer key questions in the fields of behavioral and evolutionary ecology, such as those involving sperm competition and epigenetic inheritance. 
1.2. Aurelia Kucera: The main advantage of this technique is that it is easy to use – cloacal massage can be performed quickly in the field or lab, and the DNA extraction method uses a commercially available kit with modifications.   

E.  Ethics title card

1.9. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) at North Dakota State University.


Protocol (read by voice talent at JoVE):
2. Semen Collection from a Passerine Bird Using Cloacal Massage
2.1. This technique can be used on wild or captive birds during the breeding season [1.MED] and in certain captive situations it can be effective year-round. [2.WID]
2.1.1. Establishing shot of birds in cages, collect some B-ROLL of their activity in cages please
2.1.2. Talent approaches cage with bird of interest and access the cage
2.2. [bookmark: _GoBack]Take hold of the reproductively active male with a bander’s grip in the non-dominant hand.  [1.MED] Then, transfer it to the dominant hand with its ventral side touching the palm [2.MED] and with its head at the palm’s lateral edge. [3.CU]
2.2.1. Taking bird from cage into non-dominant hand as described
2.2.2. Moving bird from hand to hand as described
2.2.3. Detail of bird’s head at palm’s edge
2.3. Now, lightly secure the head and body using the pinky, ring, and middle fingers. [1.CU] The bird’s vent and tail are now exposed. [2.CU] The legs can be left loose or lightly restrained using the palm. [3.CU]
2.3.1. Gripping bird with fingers as described, show position of each finger
2.3.2. The vent/tail exposed by holding position
2.3.3. Lightly restraining the legs
2.4. Next, evert the cloaca by placing the dominant index finger and thumb on either side [1.CU] of its superior end and lightly pinching while applying light pressure towards the tail. [2.ECU] The pink cloacal mucosa should clearly appear, unless the bird is not producing semen.  [3.ECU]
2.4.1. Placement of finger around cloaca
2.4.2. Using pressure to evert the cloaca
2.4.3. As above, second view, more detail of mucosa
2.5. With experience, it is easy to differentiate between the cloacas of reproductively active and inactive males.  [1.ECU] [2.ECU]
2.5.1. Reproductively active cloaca, footage, TEXT: Active
2.5.2. Reproductively inactive cloaca, footage, TEXT: Inactive
Editor: show the footage side-by-side on screen with cloaca in clear view in each, use text overlay like titles.
2.6. To collect semen, place the pad of the index finger of the non-dominant hand [1.CU] on the dorsal side of the base of the tail for stability, [2.ECU] and then place the tip of the thumb just below the everted cloaca.  A short, smooth thumbnail is strongly recommended. [3.ECU]
2.6.1. Wiggling the free index finger, available to move to position and slowly moving finger into described position [Shots 2.6.1 and 2.6.2 combined]
2.6.2. Placing finger as described
2.6.3. Placing thumb as described, thumb nail should trimmed neatly
2.7. Now, move thumb deep and cranially in a repetitive motion with medium pressure, staying below the cloaca until the bird ejaculates. This can take just one stroke to several dozen strokes. [1.ECU] 
2.7.1. Stroking the bird, as described, detailed shot of technique, get multiple takes
2.8. As soon as the bird ejaculates, collect the viscous, light brown semen into a micro-hematocrit tube.  [1.CU]
2.8.1. Wider angle of same activity as previous shot, note: we need a bird that doesn’t ejaculate too quickly to show this well, eventually bird ejaculates and the talent scoops up ejaculate in tube, get multiple takes
2.9. White or dark substances are contaminants, while any amount of blood indicates that too much pressure was applied  [1.ECU-TXT] [2.ECU-TXT]. As needed, repeat the massage to obtain multiple ejaculates.  [3.ECU-TXT]
2.9.1. Detail of the contents of collection tube with white/brown contaminant, TEXT: Contaminated Sample  (Editor: I moved the VO from 2.9.2 here because the shot was removed. Hopefully that shot is long enough for the additional VO. If not, the transition to 2.9.3 can occur while the VO is still going because of the additional footage the author provided there)
2.9.2. Detail of the contents of other collection tube with blood, TEXT: Blood Contaminated Sample (Author Comment: This shot was not filmed)
2.9.3. Detail of contents of a good semen collection with no contaminant, TEXT: Uncontaminated Sample (Author: Comment: Added comparison of uncontaminated vs. contaminated samples) (Editor: I’m not sure if that was an added shot or is at the end of this one. Either way, it can be used during 2.9.3 however looks best)
2.10. For DNA extraction, transfer the sample to a micro-centrifuge tube with 20 μL of PBS.  [1.MED] To confirm the presence of sperm in the sample, view a small amount of the diluted sample [2.MED] under a compound microscope at 400X magnification. [3.LM]
2.10.1. Transferring semen from collection tube to second tube and adding PBS to second tube
2.10.2. Transferring a drop of diluted semen to slide, applying coverslip and placing slide on compound scope stage for viewing 
2.10.3. Figure 3 – fade between the two images, they are lit differently
2.11. Then, until needed, store the sperm samples at -80 ºC. [WID]
2.11.1. Loading tubes into a ultra cold freezer
3. Extraction of DNA from Bird Semen
3.1. This protocol is a modification of a commercial kit.  [1.WID] Have prepared 10 µL aliquots of one Molar DDT in water, stored at -20 ºC.  [2.WID-TXT] [2.MED]
3.1.1. Unpacking materials for extraction onto bench
3.1.2. Unloading aliquots of DDT from freezer and taking to bench, TEXT: dithiothreitol (DTT)
3.1.3. Making 90 µL aliquots of Tris-Cl at bench (Author Comment: Not filmed, unnecessary step)
3.2. [1.ECU] [2.MED] Just before beginning the DNA extraction, mix an aliquot of DDT with an aliquot of Tris-chloride, for each sample. [3.MED]
3.2.1. Detail of Tris-Cl tube with precipitate (Author Comment: Not filmed, no precipitated buffer was available)
3.2.2. Placing Tris-Cl tubes into water bath, waiting a bit and removing them (Author Comment: Not filmed, no precipitated buffer was available)
3.2.3. Mixing Tris-Cl tube with thawed DDT tube or visa versa
3.3. Next, add 70 μL of PBS to each sample and vortex the mixtures.  [1.MED] Then, add one DTT-buffer mixture and 10 μL of proteinase K solution to each sample. [2.MED] To mix the samples, vortex them for 20 seconds. [3.CU]
3.3.1. Adding aliquot of PBS to semen sample, capping and vortexing it
3.3.2. Adding DDT-Tris-Cl mix to semen tube, then adding PK to tube
3.3.3. Vortexing for 20 sec
3.4. Now, load the samples into a 65 ºC incubator on a shaker [1.CU] and incubate the samples for an hour with gentle agitation. [2.MED]
3.4.1. Loading tubes onto shaker in incubator [Shots 3.4.1 and 3.4.2 combined]
3.4.2. Starting shaking and closing incubator door
3.5. After the incubation, add 200 μL of buffer AL and 200 μL of fresh 100% ethanol [1.MED] and vortex the samples for 20 seconds.  Then, [2.CU] transfer each sample to a spin column and centrifuge the samples for one minute at 6,000 G. [3.MED-TXT]
3.5.1. Adding buffer AL and EtOH to a sample tube
3.5.2. Vortexing for 20 sec, volume is greater than in 3.3.3, different shot
3.5.3. Loading sample onto spin column and loading column into centrifuge, TEXT: 60 s, 6,000 x g
3.6. Discard the collection tube and place the columns onto new tubes. [1.MED] Add 500 μL of buffer AW1 to the column and spin the columns again. [2.MED-TXT]
3.6.1. Removing column from centrifuge, tossing out collection tube and placing column into new collection tube
3.6.2. Adding AW1 to column and loading into centrifuge, TEXT: 60 s, 6,000 x g
3.7. Again, discard the collection tube and place the columns onto new tubes [3.7.1].  Now, add 500 μL of buffer AW2 and repeat the spin cycle. [2.CU]
3.7.1. Removing column from centrifuge, tossing out collection tube and placing column into new collection tube (like 3.6.1) (Editor: I’m not sure if this was filmed, or if the author expects us to reuse 3.6.1 here)
3.7.2. Adding solution to column and picking up tube/column Reuse 3.6.2 TEXT: 60 s, 6,000 x g
3.8. Next, discard the flow-through and return the spin column to the centrifuge [1.MED] for three minutes of centrifugation, now at 20 thousand G.  [2.CU-TXT] Then, discard the collection tube and place the column on a micro-centrifuge tube. [3.MED]
3.8.1. Removing tube/column from centrifuge, emptying content of tube and returning tube/column to centrifuge
3.8.2. Programming the centrifuge settings as described, TEXT: 180 s, 20,000 x g
3.8.3. Removing tube/column form centrifuge placing column on new tube and discarding old tube
3.9. Now, directly onto the column’s membrane add 35 μL of buffer AE and let the solution elute the DNA [1.ECU] for five minutes at room temperature.  [2.MED]
3.9.1. Adding solution to center of membrane on column, show the solution penetrate in
3.9.2. Talent starts a timer and walks away
3.10. Then move the elution buffer, with the DNA, into the micro-centrifuge tube  [1.CU] using a 60 second spin.  Now, discard the columns and store the DNA at -80 ºC. [2.MED-TXT]
3.10.1. Loading the centrifuge again, cap-tubes with columns
3.10.2. Unloading the centrifuge, discarding column, and capping tube, TEXT: 60 s, 6,000 x g
4. Results: Success by Bird Species and DNA Electrophoresis 
4.1. The described cloacal massage and DNA extraction methods have been used successfully on several passerine species and on one columbid.
4.1.1. Table 1 – nothing to animate
4.2. When a gel electrophoresis of the extracted DNA has distinct bands without smearing, this indicates a successful isolation of high quality DNA.  This example is of DNA from house sparrow semen.
4.2.1. Figure 4 – nothing to animate

5. Conclusion (said by authors on camera)
5.1. Britt Heidinger: After watching this video, you should have a good understanding of how to gently collect semen from reproductive male birds using cloacal massage, and extract DNA from those semen samples using an extraction kit.
5.2. Aurelia Kucera: Once mastered, semen collection by cloacal massage can be done in just seconds if it is performed properly.


Provided Media
2.10 – 3.jpg
4.1. – 1.xlsx
4.2 – 4.jpg


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 are included in the email accompanying the finalized script.
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