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Authors, please fill out the brief questionnaire below.   
A. Will you require assistance with video microscopy, such as filming a complex dissection or microinjection technique (Y/N, please specify steps by number. Also, please list make and model of your microscope)?  ____Y, Evos XL______

B.   Does your protocol include detailed, step-by-step, descriptions of software usage (Y/N, please specify steps by number)? ___N______

C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 steps__3.1-3.3; _4.6-4.8___
D.  What is the single most difficult aspect of this procedure and what do you do to ensure its success?  
Identification of SSC colonies by phase microscopy is particularly difficult, as is (to a lesser extent) picking a sufficient number of colonies for propagations.  This requires practice.

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  generate long-term cultures of adult mouse spermatogonial stem and progenitor cells or SSCs   (Intro).
This is accomplished by first preparing mitotically-inactivated feeder cells  (P1 Editor, use the plate in P1).
Next, a testicular cell suspension is prepared by enzymatic dissociation of adult testis tissue P2 Editor, bring in the mouse, then add the red dot on the mouse then transfer the red dot to the plate and bring in the scissors).
Then, the testicular cells are plated on top of feeder cells to allow SSC colonies to form (P3 Editor, begin with the blue tube then place the black from the tube into the plate on the right).
The final step of the procedure is manually pick putative SSC colonies for subculturing in small culture wells (P4 Editor, have both plates present then bring in the tip and transfer the cells from the plate on the left to the plate on the right).

Ultimately long-term self-renewal and expansion of SSCs over many passages in vitro can be confirmed by immunostaining for broadly-expressed markers of germ cells or more specifically of SSCs, and by functional analysis using SSC transplantation in vivo. (P5 Editor, transition to just the plate on the right with cells then add the additional cells in the P5 plate).
[image: image1.png](P4)

(P5)




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.   
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.    In addition to choosing and filling out the appropriate statement, please enter the name of the individual who will say each line.  **If individuals will be doing the demonstrations but not speaking in the introduction, please use statement 1.8 to introduce these demonstrators (ex PI introducing students).   
1.1) Author name  Marco Seandel : Generally, individuals new to this method will struggle, because _the identification of small SSC colonies by phase microscopy is extremely challenging.
1.2) Author name _Laura Martin:  Visual demonstration of this method is critical, as the _colony picking steps are difficult to learn, because it may be difficult to see SSC colonies against a complex background of other cell types that are present in the early stages of the cultures.   
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.     

2. Preparation of Feeder Cells

2.1. To begin, prepare feeder cells by culturing JK1 cells in a 100 mm cell culture dish with 10 ml of filter-sterilized feeder growth medium (TEXT: see written protocol for recipe). 
2.1.1. WIDE Talent seated at hood pipetting cells and medium into plate
2.2. When the culture reaches 95% confluence, split the cells in a 1:6 to 1:10 ratio by first washing the cells once with PBS containing no calcium or magnesium.
2.2.1. LAB MEDIA 50017_2-2-1_confluent feeders
2.2.2. MED/CU Talent adds PBS

2.3. Add pre-warmed trypsin/EDTA (TEXT: 0.05% trypsin/0.53mM EDTA) and incubate at 37°C for 5-10 min. With an equal volume of feeder growth medium, inactivate the trypsin.
2.3.1. MED/CU Talent adds trypsin/EDTA
2.3.2. WIDE Talent places cells into incubator
2.3.3. MED/CU Talent adds feeder growth medium to plate
2.4. Collect the cells and centrifuge at 300 x g for 5 min then re-suspend cells in feeder growth medium.
2.4.1. WIDE/MED Talent places tube(s) of cells in to centrifuge
2.4.2. CU Talent resuspends cells
2.5. Pre-coat multi-well cell culture plates by adding enough 0.4% gelatin solution to cover the well.  Incubate for 5 minutes at room temperature then remove any excess solution.

2.5.1. MED/CU Talent adds gelatin solution to multi-well plates

2.5.2. CU Talent removes any excess solution

2.6. Plate ~250 cells per mm2 in the gelatin-coated plates and incubate them at 37°C for 16 to 24 hrs.
2.6.1. CU Talent plates cells into plates
2.7. Next, remove the culture medium from the wells.  Then inactivate cell growth by adding a fresh solution of mitomycin -C (TEXT: 10 μg/mL in DMEM; toxic - handle with care).  Incubate at 37°C for 4 hrs.
2.7.1. CU Talent removes culture medium from wells

2.7.2. CU Talent adds mitomycin C

2.7.3. WIDE Talent places cells into incubator; B need another version of this for 4.1.2 below
2.8. Next, remove the mitomycin-C solution from the cells and wash them 3 times with DMEM.  After removing the final DMEM wash, add enough stem cell medlum to prevent dessication of the feeders during passaging.  Add SSCs the same day.
2.8.1. MED/CU Talent adds DMEM to cells {Comment: This shot is redundant with 2.8.2}
2.8.2. CU Talent adds stem cell medium
3. Dissociation of Mouse Testis Tissue to Obtain Donor Germ Cells
3.1. After harvesting adult mouse testis in a sterile fashion, temporarily store them in a covered petri dish and immediately place on ice to prevent dessication and maintain cell viability.

3.1.1. CU Shot of testis in a petri dish

3.1.2. MED Talent covers the dish and places them on ice
3.2. In a cell culture hood, using sterile fine forceps and a fine scissor, make a transverse incision in the tunica albuginea without completely transecting the testis and use forceps to squeeze out the seminiferous tubules into a corner of the plate (TEXT: discard tunica and attached tissue). 
3.2.1. WIDE Talent sitting at cell culture hood talent picks up instruments
3.2.2. CU/ECU Talent makes incision in the tunica albuginea then uses forceps to squeeze out seminiferous tubules into corner of plate {Comment: Should be max zoomed in.}
3.3. While keeping the plate on ice, use fine spring scissors to rapidly mince the tubules for at least 3 minutes per pair of testes.  Collect the tubule fragments in a 50 ml conical tube and wash in ~40 ml of chilled 1% BSA in PBS. 
3.3.1. CU Talent minces tubules  {Comment: Should be max zoomed in.}
3.3.2. MED/CU Talent adds PBS/BSA to tube to wash {Comment: Should be max zoomed in.}
3.4. Centrifuge at 60 x g for 10 min to separate tubule fragments from spermatozoa and debris.  Discard the supernatant.  For each pair of testes, resuspend the pellet in 3 ml of pre-warmed dissociation buffer (TEXT: see written protocol for recipe).
3.4.1. MED Talent removes centrifuged tube from centrifuge
3.4.2. CU Talent removes supernatant and discards
3.4.3. CU Talent adds prewarmed dissociation buffer to pellet and pipettes up and down
3.5. Place the conical tube horizontally in a rack in a shaker set to 150 rpm at 37° C for 15 minutes to maximize agitation. Spin down at 60 x g for 10 min to separate single cells from undissociated chunks (TEXT: save chunks).
3.5.1. MED Talent places tube in rack in shaker and starts shaker; B need another shot of this for 3.7.1 below
3.5.2. MED Talent removes tube from centrifuge
3.5.3. CU Talent holds up tube to show the separation
3.6. Collect the supernatant in a separate 15 ml conicaltube containing 3 ml of DMEM/10% FBS to neutralize the dissociation buffer.  Place the tube on ice temporarily.
3.6.1. CU Talent collects supernatant and puts in new tube
3.6.2. MED Talent places tube on ice
3.7. Subject the undissociated chunks to another round of dissociation followed by neutralization.  and combine the first tube with the second tube. Centrifuge for 5 minutes at 300 x g.  Resuspend the pellet in stem cell medium at a volume of 16 ml per testis.
3.7.1. MED Use 3.5.1B here

3.7.2. CU Talent pulls second tube out of ice bucket and adds sample to first tube

3.7.3. MED Talent places tube in centrifuge and starts run
3.7.4. CU Talent adds dissociation buffer to the pellet
4. Plating Testicular Suspension and Colony Picking for First Passage
4.1. Plate 2 ml of cell suspension per well in a 6-well plate containing feeder cells mitotically-inactivated with mitomycin-C.  Incubate at 37° C in 5% CO2.
4.1.1.  MED/CU Talent under hood pipettes up cell suspension and plates into lates of feeder cells

4.1.2.  WIDE Use 2.7.3B here

4.2. After 48 hours, aspirate the medium, add 2 ml of fresh medium and return the samples to the incubator. 
4.2.1. MED/CU Talent at hood asprirates medium then adds fresh medium
4.3. Forty-eight hours later, add 0.5 ml fresh stem cell medium to each well and return to incubator.
4.3.1. WIDE Talent removes plates from incubator

4.3.2.  MED/CU Talent adds .5 ml of medium to wells

4.4. Following an additional 48 hours, feed the cells three times per week as follows until large, discreet colonies of >50 cells appear: For routine feeding 1 and Feeding 2, remove  ~50% of the medium and add back an equivalent volume of fresh medium.  For the third feeding, aspirate all the medium and replace with 2 ml of fresh medium.
4.4.1. LAB MEDIA Table (4.4) showing feeding schedule

4.5. After replacing the medium with fresh stem cell medium, passage the cells by first using 10x and 20x objectives to identify the colonies. With the microscope slightly de-focused, SSC colonies at the edge of the well will appear as homogeneous bright clumps, comprised of many 11-12 μm diameter cells, in which it is difficult or impossible to discern the individual cell borders, since the cells appear fused together. 
4.5.1. LAB MEDIA:  50017_2-2-1_SSC_colony_mid 
4.5.2. LAB MEDIA:  50017_2-2-1_Colony_edge 
4.6. Non-SSC colonies may appear darker, more granular, or less homogenous, with discernable borders.
4.6.1. SCOPE/ LAB MEDIA 50017_Seandel_Non-ssc_colonies
4.7. Using a 200 μl pipette tip, with the pipetteman set to 50 μl, take up medium from the well and expel it to wet the tip.  Then, using the tip, gently nudge the colony before rapidly withdrawing 50 μl of medium to dislodge the colony by suction into the tip. (Figure 1B)
4.7.1. ECU Talent takes up medium to wet the pipette tip
4.7.2. SCOPE/ LAB MEDIA 50017_2-2-1_nudge_Video_0512
4.7.3. SCOPE/ LAB MEDIA 50017_2-2-1_taking up_Video_0514
4.8. Expel the medium containing the colony into one well of a 48-well plate containing inactivated feeder cells with 100 (l of stem cell medium.   
4.8.1. SCOPE/ ECU Talent expels medium/colony into well 
4.9. Add up to 8 colonies to the same well without exceeding 500 ul per well and prepare additional wells of the 48-well plate with the passage one SSC colonies.  In 7-14 days, or after large clumps of up to 500 cells have emerged, the wells will be ready to split. 
4.9.1. SCOPE/ LAB MEDIA 50017_2-2-1_several_col
5. Subsequent Expansion and Passaging of SSCs by Trituration
5.1. To subculture cells at passage one onto fresh feeders (TEXT: after up to 14 days), use a 1 ml pipette tip to triturate the colonies off a semi-confluent well by gently washing medium across the cells to loosen colonies while not disturbing unwanted feeder cells.  
5.1.1. WIDE/MED Talent under hood puts a 1 ml pipette tip onto the pipetteman
5.1.2. CU Talent triturates colonies off by gently washing them with medium

5.1.3. MED/CU Talent plates cells 

5.2. Collect the triturated cells in a conical tube and centrifuge at 300 x g for 5 min.
5.2.1. CU Talent pipettes cells into tube
5.3. Aspirate the supernatant and re-suspend the cells in fresh stem cell medium by thoroughly pipetting up and down to disrupt colonies. 
5.3.1. CU Talent adds stem cell medium and resuspends cells 
5.4. Plate SSCs on freshly prepared feeder cells inactivated with mitomycin-C as described earlier in this video; splitting them at a ratio of 1:2 for the first three passages (TEXT: every 7 days) and then 1:4 to 1:6 thereafter. 

5.4.1. MED/CU Talent under hood plates cells on feeders
5.5. Use the 3 feeding per week schedule as described earlier.  Plates should become confluent after 7-10 days.  After 5-7 passages, cultures should be comprised of >98% germ cells (TEXT: based on GCNA immunostaining).  

5.5.1. SCOPE/LAB  MEDIA 50017_2-2-1_confluent_plate 

5.5.2. SCOPE/LAB MEDIA Plate of 98% germ cells {Comment: This shot is redundant with 5.5.1}
6. Representative SSC Culturing Results-(second to last section)
6.1. Shown here are passage zero, wild type, adult SSC colonies after 7 days. Three-dimensional colonies are comprised of a layer of flat cells attached to the feeders or underling extracellular matrix deposited by the feeders with multiple layers of SSCs growing on top.  While healthy SSCs are brightly refractile and uniformly 11-12 μm diameter, the cell borders are difficult to distinguish and the size of the colonies may be highly variable, both within the well and between wells prepared from different mice. Note that the morphology of the feeder cells will change gradually after switching from DMEM/10% to stem cell culture medium after inactivation with mitomycin-C.
6.1.1. LAB MEDIA Figure 1A

6.2. Shown here are large colonies of >50 cells that are manually transferred to a new well.  The black structure is the pipette tip.

6.2.1. LAB MEDIA 50017_Seandel_Figure 1B

6.3. For comparison, inactivated JK1 feeder cells are shown here without SSCs.

6.3.1. LAB MEDIA 50017_Seandel_Figure 1C

6.4. Large, tightly packed colonies will be present prior to routine subculturing as shown in this image and may be tightly or loosely anchored to the underlying surface.  With practice, such colonies can be collected by triturating or gently washing the plate without severely disrupting the feeder cells underneath.  The collected colonies can be broken up mechanically by pipetting up and down or by trypsinization.
6.4.1. LAB MEDIA: 50017_Seandel_Figure1D
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.
7.1 Author name _Marco Seandel_______: Following this procedure, other methods like  spermatogonial stem cell transplantation can be performed in order to answer additional questions like what fraction of germ cells within a particular set of culture conditions represent authentic, functional SSCs in vivo.
7.2 Author name _Laura Martin________: After watching this video, you should have a good understanding of how to identify SSC colonies visually and establish long-term cultures____________ (restate overall goal of the procedure mention specific steps).
Finally, we would love to involve you in a new promotional project. During the filming of your intro and conclusion sections, we would like to capture your thoughts and opinions about your personal JoVE experience. There's need for extra rehearsal time, or memorizing lines; we want your raw insights & observations. By doing this, it will allow us ensure our future clients with satisfaction & professional trust, not only from our JoVE employees, but now also from fellow established authors like yourself. Our videographer will plan to record the following questions once your interview segments are recorded:
What do you expect from a scientific journal?

In your own words, what makes JoVE's video format special?

Would you recommend JoVE to your colleagues?
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 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.
50017_2-2-1_confluent_feeders.tif  
50017_4-5-1_SSC_colony_mid.tif

50017_4-5-2_Colony_edge.tif 
50017_4-6-1_Non-ssc_colonies.tif

50017_4-7-2_nudge_Video.mov

50017_4-7-3_taking up_Video.mov

50017_4-9-1_several_col.tif
50017_5-5-1_confluent_plate.tif

50017_Seandel_Figure1A

  50017_Seandel_Figure1B

  50017_Seandel_Figure1C

 50017_Seandel_Figure1D

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.

( 2010, Journal of Visualized Experiments


