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A.  Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)___N______  

B.   Software Usage: 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? Please list 4-6 individual steps using the step numbers listed in this document. (Please do not list entire sections.) 
The most important section which will benefit viewers in this video will be section 6 where we describe the transgene design. __________________________________________
Authors, please answer this question with the steps listed here in the protocol section for use by the videographer.
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  Please list 1-2 individual steps using the step numbers listed in this document. (Please do not list entire sections 
The novelty of the study is in the transgene design. It is difficult to pinpoint unique methodology, as it consists of standard laboratory techniques involving cell culture, transfection and molecular assays. 
Authors, please answer this question with the steps listed here in the protocol section for use by the videographer.
E.  Will the filming need to take place in multiple locations? (Y/N) __N_____ If yes, how far apart are the locations? ___________________________________________________

1. Introduction (Experimental Goal and Author Interviews) – As the beginning of your video, the introduction should clearly present the goal of your method to the viewer and its significance.  Other information can be provided according to the various statements below, but the total introduction should not exceed 150 words. 
Authors: Please make sure to memorize your interview statements. 

A. Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Dr Sanchez: This method can help answer key questions in a wide-variety of fields, requiring a conditional inactivation of a gene by reversibly overexpressing a DN mutant version of it.  [1-MED]
1.1.1. Interview style: Dr Sanchez saying the above 
1.2. Dr Tarang: The main advantage of this technique is that it allows only a partial ablation in protein activity, thus preserving a residual endogenous expression. [1-MED]
1.2.1. Interview style: Dr Tarang saying the above 
B. Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.3. Dr Tarang: Although here we describe the conditional inactivation of Rb protein which functions in a multimeric assembly, this methodology can also be applied to monomeric proteins. [1-MED]
1.3.1. Interview style: Dr Tarang saying the above 
C. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
1.4.  Dr Sanchez: Demonstrating the procedure will be Umesh Pyakurel, [1-MED] a technician from my laboratory.  [2-MED]
1.4.1. Interview style: Dr Sanchez saying the above 

1.4.2. The named technician looks up and acknowledges the camera.

D.  Ethics title card: (for human subjects or animal work, does not count toward word length total)
1.5. Generation of the transgenic CBRb mouse and all animal care and experiments associated with the study were approved by the Creighton University Institutional Animal Care and Use Committee (IACUC) and performed by their guidelines.

Protocol: (read by voice talent at JoVE)
2. In Vitro Testing of the TetO-DN-CB-myc6-Rb1 Transgene in NIH3T3 Cells
2.1. To begin, grow NIH3T3 (pronounce N-I-H-3-T-3) cells following the vendor’s specifications at 37 °C with 5% CO2, using the recommended cell culture medium containing 10% fetal bovine serum. [1-MED-TXT]
2.1.1. Establishing shot: Talent placing the cell culture plate with NIH3T3 cells into an incubator. TEXT: Similar protocol for HEK293 cells – for details see text
2.2. To co-transfect the cells using pTet-Splice (pronounce p-Tet-Splice) and pCMV-Tet3G (p-C-M-V-Tet-3-G) vectors first mix 2 - 4 microliters of the lipid-based transfection reagent per well and 1 milliliter of incomplete DMEM (D-M-E-M) per well in a 15-milliliter tube [1-CU] and incubate for 5 min at room temperature. [2-MED] 
2.2.1. Talent adding transfection reagent and DMEM and mixing.

2.2.2. Talent leaving on the side to incubate and starts the timer.

2.3. Add 2 - 3 micrograms of plasmid DNA per well to this transfection reagent-DMEM-mix, [1-CU] mix and incubate for 20 min at room temperature. [2-MED]
2.3.1. Talent adding plasmid DNA to the tube 
2.3.2. Talent mixes and leaves on the side to incubate and starts the timer.

2.4. Add 1 milliliter of the mix containing DNA and the transfection reagent in DMEM to each well of a 6-well plate with NIH3T3 cells. [1-CU-TXT] After 3 - 4 h of incubation at 37 °C with 5% CO2, [2-MED] add 1 milliliter of complete medium. [3-CU] Then add 2 microliters of Doxycycline stock to each well and mark the plate as + Doxycycline (pronounce plus Doxycycline). [4-CU] Incubate the cells at 37 °C with 5% CO2. [5-MED] 
2.4.1. Talent pipetting the mix into the cell culture wells. TEXT: final volume 2 milliliter/well
2.4.2. Talent placing the plate for incubation.

2.4.3. Adding the medium to the plate.

2.4.4. Adding Doxycycline stock. TEXT: 1 mg/milliliter
2.4.5. Talent placing the plate for incubation.

3. In Vitro Testing of the TetO-DN-CB-myc6-Rb1 Transgene in HEI-OC1 Cells
3.1. To assess the functionality of the TetO-DN-CB-myc6-Rb1 (pronounce Tet-O-D-N-C-B-myc6-R-B1) construct in promoting unscheduled cell proliferation, culture HEI-OC1 (H-E-I-O-C-1) cell line in 10% DMEM (D-M-E-M) under permissive conditions. [1-MED-TXT] 
3.1.1. Talent placing the cell culture plate with HEI-OC1 cells for incubation. TEXT: 33 °C with 10% CO2
3.2. For cell proliferation studies, count the HEI-OC1 cells using a cell counter. [1-MED] Plate 10,000 HEI-OC1 cells per well on a 96-well plate in a 200-microliters volume each. [2-CU] Incubate the cells overnight at 33 ºC with 5% CO2. [3-MED] 
3.2.1. Talent counting cells.

3.2.2. Distributing cells in a 96-well plate.

3.2.3. Placing the plate for incubation.
3.3. On the following day, perform a transient co-transfection of pTet-Splice and pCMV-Tet3G vectors using a lipid-based transfection reagent as done with NIH3T3 cells. [1-MED]
3.3.1. Talent mixing the ingredients for the transfection.

3.4. Transfect the cells in one well with 2 micrograms pmR-ZsGreen1 (pronounce P-M-R-Z-S-Green) using the lipid-based transfection reagent. [1-CU] Leave one well non-transfected to use as control. [2-CU]
3.4.1. Talent transfecting one well with pmR-ZsGreen1.

3.4.2. Film to show the well that is marked as control.

3.5. Twenty-four hours after transfection use a fluorescence microscope to detect the presence of green fluorescence in transfected HEI-OC1. [1-MED]
3.5.1. Talent at the microscope, observing the cells.

3.6. To induce transgene expression, add 1 micrograms/milliliter Doxycycline to a subset of transfected HEI-OC1 cells. [1-CU] Use the other subset labelled as - Doxycycline (Minus Doxycycline) and the non-transfected HEI-OC1 cells as controls [2-CU] and incubate the cells at 33˚C with 10% CO2. [3-MED]
3.6.1. Talent adding Doxycycline to some wells.
3.6.2. Film to show the wells marked as -Dox and control
3.6.3. Talent placing the plate for incubation.

3.7. To assess cell proliferation, 48 h after transfection, remove the cell culture medium [1-CU] and add 100 microliters of 1x dye-binding solution from a cell proliferation kit, to each well of the microplate. [2-CU] Follow the manufacturer’s protocol and incubate for 1 h at 37 °C. [3-MED]
3.7.1. Talent removing the medium.

3.7.2. Adding dye binding solution.
3.7.3. Placing the plate for incubation.

3.8. Use a fluorescence microplate reader to measure the fluorescence intensity of each sample. [1-MED]
3.8.1. Placing the plate in the reader.

3.9. To further assess cell proliferation using immunocytochemistry, plate the HEI-OC1 cells on a cover glass placed in each well of a 12-well plate in DMEM. [1-CU] Incubate the cells overnight at 33 °C. [2-MED]
3.9.1. Talent pipetting cells onto the cover glass in the plate.

3.9.2. Placing the plate in the incubator.

3.10. On the following day, co-transfect the cells in two wells with the pTet-Splice and pCMV-Tet3G vectors and then perform the Doxycycline treatment on one well, as done with NIH3T3 cells. [1-CU-TXT] Use one untransfected well as control. [2-CU] 
3.10.1. Talent starts adding transfection mix containing vectors to the cells. TEXT: The experiment can be scaled up as needed.
3.10.2. Film to show the well that is marked as control
3.11. To process the cells for Ki-67 (pronounce K-I-67) labeling fix them with 4% paraformaldehyde in PBS, for 10 min at room temperature. [1-MED-TXT] After that wash them 3 times with ice-cold PBS for 5 minutes each. [2-CU] Add 0.25% non-ionic detergent in PBS and incubate for 10 min. [3-CU] 
3.11.1. Talent adds PFA to the cells and leaves them on the side and starts the timer. TEXT: pH 7.4 PFA
3.11.2. Talent finishes removing PFA and starts adding PBS.
3.11.3. Talent finishes adding detergent and leaves the plate to incubate.
3.12. Repeat the wash 3 times in PBS for 5 min each. [1-CU] Use 10% serum to block the cells… in a humidified chamber for 1 h at room temperature[2-CU]. [3-MED] Add 500 microliters of Ki-67 primary antibody [4-CU-TXT] and incubate overnight at 4 °C. [5-MED] 
3.12.1. Talent adds PBS (detergent was previously removed). Videographer: Take multiple usable shots, it will be repeated later.
3.12.2. Adding blocking solution. 

3.12.3. Placing in the humidified chamber.

3.12.4. Adding antibody. TEXT: 1:200 dilution
3.12.5. Placing for incubation in humidified chamber.
3.13. Wash the cells again 3 times in PBS for 5 min each. [1] Add 1 milliliter of the secondary antibody… [2-CU-TXT] and incubate the cells for 1 h at room temperature in the dark. [3-MED] After removing the secondary antibody solution wash the cells again 3 times 5 minutes in PBS in the dark. [4]
3.13.1. Use 3.12.1.
3.13.2. Adding secondary antibody. TEXT: 1:400 dilution
3.13.3. Placing for incubation.
3.13.4. Use 3.12.1.

3.14. To label the HEI-OC1 cells with phalloidin (pronunciation here), incubate them in 1:200 phalloidin for 30 min at room temperature. [1-MED] To label the cell nuclei, incubate the cells with 5 micrograms/milliliter DAPI (pronounce as one-word dappy - rhymes with happy) for 10 min at room temperature. [2-MED] 
3.14.1. Talent finishes adding phalloidin and leaves the plate for incubation.
3.14.2. Talent finishes adding DAPI and leaves the plate for incubation.

4. Generation of CBRb+/ROSA-CAG-rtTA+ (CBRb) Transgenic Mice and In Vivo Testing of the DN-CBRb Approach
4.1. Upon confirmation of the effective Doxycycline regulation of the TetO-DN-CB-myc6-Rb1 transgene, [1-LM] purify the NotI (pronounce not-1) fragment using a standard protocol. [2-CU-TXT] 
4.1.1. Figure 2A. Video editor: When the VO says “effective Doxycycline regulation” emphasize 2 bands in 1 and 3
4.1.2. Talent starts with fragment purification. TEXT: For microinjection and transfer into pseudo-pregnant females see text.
4.2. After delivery of the transgene mice, genotype the pups using a primer set specific to the CB-Rb1 fusion region as described in the manuscript. [1-LM] 
4.2.1. Figure to be provided by the authors: Genotyping of the transgene mice. Video editor: This is JoVE Figure.pptx., but just show the gel figure marked with CBRb, and emphasize the word CBRb on the gel when it is mentioned.
4.3. Breed adult TetO-DN-CB-myc6-Rb1 mice to the ROSA-CAG-rtTA (ROSA-C-A-G-rtTA) and tetracycline inducer line to generate experimental DN-CBRb (D-N- C-B-R-b) mice and genotype their offspring as described in the manuscript. [1-LM]
4.3.1. Figure to be provided by the authors: Breeding figure. Video editor: This is JoVE Figure.pptx. When the VO says “Breed adult TetO-DN-CB-myc6-Rb1 mice” emphasize a mouse marked with TetO-DN-CB-myc6-Rb1 and when they say “to the ROSA-CAG-rtTA” emphasize a mouse marked ROSA-CAG-rtTA, and when they say “to generate experimental DN-CBRb mice” emphasize the group of mice below X and the first arrow, then when they say “genotype their offspring as described in the manuscript” emphasize a picture of a tube and gels under this group of mice. 
5. Results: Confirmation of Efficiency of TetO-DN-CB-myc6-Rb1 Construct
5.1. In the presence of Doxycycline but not in its absence, there was a robust RB1 expression increase in NIH 3T3 cells co-transfected with TetO-DN-CB-myc6-Rb1 and pCMV-Tet3G vectors, confirming the efficient activation of the TetO-DN-CB-myc6-Rb1 construct. [1-LM]
5.1.1. Figure 2 A Video editor: When the VO says “In the presence of Doxycycline” emphasize 2 bands in 1 and 3, when they say “but not in its absence” emphasize 2 and 4, then when they say “there was a robust RB1 expression increase in NIH 3T3 cells” emphasize the bands in 1 and 3 again.
5.2. In the absence of Doxycycline, a positive RB1 expression was observed in HEK293 cells co-transfected with the same vectors. The addition of Doxycycline led to TetO-DN-CB-myc6-Rb1 activation and RB1 downregulation. 24 h after Doxycycline was removed from the media RB1 expression was resumed. [1-LM]
5.2.1. Figure 2 B Video editor: When the VO says the first sentence emphasize the band in lane 1, then emphasize lane 2 when they say the second sentence, and lane 3 when they say the last one.
5.3. HEI-OC1 cells co-transfected with the same vectors displayed a modest but significant increase in cell number, following Doxycycline treatment, compared to transfected cells not treated with Doxycycline and the untransfected cells. [1-LM]
5.3.1. Figure 3 Video editor: When the VO says “HEI-OC1 cells co-transfected with the same vectors displayed a modest but significant increase in cell number, following Doxycycline treatment” emphasize dark grey bar in 3A, and 3 C, when they say “compared to transfected cells not treated with Doxycycline” emphasize light grey bar, and when they say “and the untransfected cells” emphasize 2 white bars and 3 B.
5.4. Fluorescent in situ hybridization confirmed the genomic insertion of TetO-DN-CB-myc6-Rb1 transgene in mice. [1-LM]
5.4.1. Figure 4 
5.5. There was an initial increase in total RB1 protein expression in cochleae of the transgenic mice treated with Doxycycline for 3 days compared to the control group. However, in groups treated with Doxycycline for 7 and 10 days a significant reduction in RB1 expression was observed. [1-LM]
5.5.1. Figure 5 Video editor: When the VO says “There was an initial increase in total RB1 protein expression in cochleae of the transgenic mice treated with Doxycycline for 3 days” emphasize thick black band under CBRb+ in 5A and the tall grey bar in 5D, and when they say “compared to the control group” emphasize the faint band to the left of it and the white bar to the left of the tall grey in 5D. When they say “in groups treated with Doxycycline for 7” emphasize two very faint bands under CBRb+ in 5B and short grey bars in Group 2 in 5D, when they say “and 10 days” emphasize 3 very faint bands under CBRb+ in 5C and short grey bars in Group 3 in 5D.
5.6. Regardless of the tissue analyzed, a significant reduction in RB1 protein was observed in transgenic mice treated with Doxycycline but not in the control group, confirming efficiency of TetO-DN-CB-myc6-Rb1 construct. [1-LM]
5.6.1. Figure 6 A and B Video editor: When the VO says “Regardless of the tissue analyzed, a significant reduction in RB1 protein was observed in transgenic mice treated with Doxycycline” emphasize bands under + + in heart, eye, lung, cochlea in 6A, and short bars above + + in 6B. When they say “but not in the control group” emphasize bands under - (minus) in all the tissues in 6A, and bars above - (minus) in 6B.
6. Conclusion (said by authors on camera)
Authors: Please make sure to memorize your interview statements. 

6.1. Dr Weston: While attempting this procedure, it’s important to make sure that the open reading frame of the transgene construct is in frame. If the coding regions of the cathepsin B and retinoblastoma gene described in this report were, by chance, connected out-of-frame, it will yield no transgene-fusion protein, but only a truncated or non-functional protein. Thus, sequencing the construct with the flanking regions is must done before microinjecting into female mice. [1-MED]
6.1.1. Interview style: Dr Weston saying the above 

6.2. Dr Weston: Following this procedure, the ubiquitous CAG promoter can be replaced with specific promoters can be performed in order to study gene function in a cell-specific manner. [1-MED]
6.2.1. Interview style: Dr Weston saying the above 

6.1. While attempting this procedure, it’s important to verify that each of the coding elements of the transgene are in-frame with each other.  If the coding regions of cathepsin B and retinoblastoma described in this report were, by chance, connected out of frame, it wouldn’t yield the intended fusion protein.  Thus, DNA sequence verification must be done before microinjecting the transgene into single-cell mouse embryos.  

6.2. Following this procedure, the ubiquitous CAG promoter can be replaced with specific promoters in order to study gene function in a cell-specific manner.  

The authors changed this post-shoot, not sure who is speaking this part. 
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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