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A. Microscopy: Does your protocol involve video microscopy? N
B. Does your protocol include software usage? N
C. Which steps of your protocol will viewers benefit most from having filmed? 2.5.-2.7., 2.9., 3.4.
D. What is the single most difficult aspect of this procedure and what do you do to ensure success?  2.6. Remove the dorsal nerve tissues and surrounding muscular tissues carefully.) 
3.4. Inject single cell-suspensions of AGM intravenously into the tail vein of irradiated mouse with 1.0 cc syringe carefully.
E. Will the filming need to take place in multiple locations? N
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. 
A. Experimental Goal: (read by voice talent at JoVE)
The overall goal of this experiment is to use an aorta-gonad-mesonephros, or AGM (Pronounce: A-G-M), explant culture to investigate the critical regulators of hematopoietic stem cell, or HSC (Pronounce: H-S-C), development. (Intro)
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Feng Liu: This method can help answer key questions in the HSC biology and function fields about how to identify the factors involved in the regulation of HSC development in mammals.
1.2. Feng Liu: The main advantage of this technique is that these regulators can be verified through gene expression analyses and the colony formation ability and reconstitution capacity of the HSC. 
C.  Optional Interview Statements
: (Said by you on camera. Don’t forget to smile!)  
Junhua Lv: The implications of this technique extend toward therapy of promoting nascent HSC maturation, because the nascent HSCs in the AGM, which are immature and possess no reconstitution ability with direct transplantation, can reconstitute the recipients after culture.
Junhua Lv: Though this method can provide insight into the definitive hematopoiesis in the AGM of mouse embryos, it can also be applied to other systems, such as studying the regulation of hematopoiesis in the yolk sac and fetal liver.
1.3. Junhua Lv: Generally, individuals new to this method will struggle, because the precise separation of the AGM from the surrounding tissues in the trunk region requires practice to master.

Junhua Lv: We first had the idea for this method, when we confirmed the promoting effect of serotonin signaling on the survival of HSCs by inhibiting the pro-apoptotic pathway in the AGM.
Junhua Lv: Visual demonstration of this method is critical as the separation of the AGM region from the embryo body steps are difficult to learn, because the demarcation lines of AGM and surrounding tissues of the embryo are not obvious.
D. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
E.  Ethics title card: (for human subjects or animal work, does not count toward word length total)
1.4. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) at the Institute of Zoology, Chinese Academy of Sciences, Beijing, China.
Protocol: (read by voice talent at JoVE)
2. Aorta-Gonad-Mesonephros (AGM) Explant Culture and Colony Forming Units (CFU) Analysis
2.1. Before beginning the procedure, place stainless steel meshes into individual wells of a 6-well plate containing 2 mL of freshly-prepared fluoxetine-supplemented medium per well [1-WIDE-TXT].
2.1.1. Few seconds Talent placing steel meshes into wells, with medium container visible in frame (TEXT: See text for all medium/reagent preparation details)

2.2. Place one UV-sterilized 0.65 microliter filter per experimental well into a glass cell culture dishing containing fresh boiling water for two 3 minute washes [1-MED], immersing the filters in a container of room temperature PBS for 2 minutes after each wash [2-CU].

2.2.1. Few seconds Talent adding filter(s) to boiling water

2.2.2. At least one filter being added to PBS, with PBS container label visible in frame

2.3. Then place one filter onto each steel mesh the at the air-liquid interface of each well [2-ECU].

2.3.1. Few seconds filter being placed onto mesh

2.4. Next, use dissecting scissors to strip the uterus from an embryonic day 10.5 pregnant mouse [1-CU] and harvest the embryos from the uterus [2-CU-TXT].

2.4.1. Few seconds uterus being removed

2.4.2. Few seconds one embryo being harvested (TEXT: Euthanasia: CO2 asphyxiation)
2.5. Using dissecting scissors, remove the yolk sac, umbilical cord, and viscera from the embryo body [1-CU] and carefully remove the dorsal nerve tissues and surrounding muscular tissues [2-ECU].
2.5.1. Few seconds yolk sac, umbilical cord and/or viscera being removed
2.5.2. Few seconds nerve/muscle being removed
2.6. Using forceps, remove the tissues from the anterior and hind limbs [1-CU] and separate the AGM region from the embryo body [2-ECU-TXT].

2.6.1. Few seconds tissues being removed from limbs

2.6.2. Few seconds AGM being harvested (TEXT: Repeat for each animal/embryo)
2.7. Then place each AGM onto a single filter at the air-liquid interface of each well [1-CU] and place the cultures in a 37 °C and 5% CO2 incubator [2-MED].
2.7.1. Few seconds AGM being placed
2.7.2. Talent placing plate into incubator
2.8. After 2-3 days, transfer the AGM samples into individual 1.5 mL microcentrifuge tubes containing 200 microliters of collagenase [1-CU/MED] for their dissociation at 37 °C for about 20 minutes with shaking every 5 minutes [2-MED].
2.8.1. Few seconds one AGM being placed into one tube (Shot will be used again)
2.8.2. Talent placing tube(s) at 37 °C
2.9. At the end of the digestion, stop the reactions with 200 microliters of serum per explant [1-CU] and transfer the entire contents of each tube into individual wells of a 24-well, ultra-low attachment plate containing 500-600 microliters of M3434 (Pronounce: M-three-four-three-four) medium per well [2-MED-over the shoulder].
2.9.1. Few seconds serum being added to at least one tube
2.9.2. Few seconds Talent adding cells to at least one well 
2.10. Mix the cells in each well with a 1 mL syringe [1-CU] and place the plate in the cell culture incubator [2-MED].

2.10.1.  Few seconds one well being mixed

2.10.2.  Talent placing plate into incubator

2.11. The number of colony forming units within each well can then be scored after 7-10 days of culture [1-LM].

2.11.1. 56557_Figure 2C.tif: no animation

3. In Vivo AGM Transplantation 

3.1. For in vivo AGM explant transplantation, after 2-3 days of AGM culture as just demonstrated, lethally irradiate 8-10-week old, male C57BL/6 mice with 9 greys of radiation [1-WIDE].
3.1.1. Talent placing mouse into irradiator

3.2. Four to five hours later, dissociate the harvested explants in 200 microliters of collagenase per samples as demonstrated [1-MED] and load a 0.5-1 embryo equivalent of the resulting single cell suspensions into one 1 mL syringe per recipient animal [2-CU-TXT].

3.2.1. Use 2.8.1. Talent adding collagenase to tube(s)
3.2.2. Few seconds suspension being aspirated into syringe (TEXT: Use 25G or 26G needle)

3.3. Place the first irradiated mouse into a restrainer [1-MED] and wipe the tail with a 75% ethanol-soaked cotton swab to promote tail vein vasodilation [2-CU].

3.3.1. Few seconds Talent placing mouse into restrainer (Videographer: More Talent than mouse in shot)

3.3.2. Few seconds tail being wiped

3.4. Intravenously inject the entire contents of one syringe into a dilated tail vein [1-ECU/CU] and use an antiseptic swab to stop the bleeding after removal of the needle [2-CU].
3.4.1. Few seconds cells being injected (shot will be used again)

3.4.2. Few seconds injection site being pressed 

3.5. Then return the animal to its cage [1-MED] and inject the next animal [2-CU].

3.5.1. Few seconds Talent placing animal into cage

3.5.2. Use 3.4.1. cells being injected

3.6. Eleven days after the adoptive transfer, the spleens can be fixed in Bouin’s solution for macroscopic enumeration of the visible spleen colonies [1-LM-TXT].
3.6.1. 56557_Figure 2E.tif: TEXT: See text for full spleen harvest/fixation details
4. Results: Representative Effects of Fluoxetine on Hematopoietic Stem Cell (HSC) Development
4.1. Fluoxetine-supplemented AGM cultures demonstrate an increased expression of Runx1 (Pronounce: runks-one), a pivotal gene for hematopoietic stem cell development, at the mRNA [1-LM] and protein expression levels [2-LM].
4.1.1. 56557_Figure 2A.tif: please add asterisks as in original Figure 2A
4.1.2. 56557_Figure 2B.tif: please outline/indicate fluoxetine:runx1 band
4.2. Fluoxetine can also significantly increase the colony formation ability of HSC in the AGM [1-LM], including burst forming-unit erythroids [2-LM], colony forming unit-granulo-monocytes [3-LM], and colony forming unit-granulocytes, erythrocytes, macrophages, and megakaryocytes [4-LM].
4.2.1. 56557_Figure 2C and 2D.tif: please add asterisks as in original Figure 2D
4.2.2. 56557_Figure 2C and 2D.tif: please highlight/indicate left image
4.2.3. 56557_Figure 2C and 2D.tif: please highlight/indicate middle image
4.2.4. 56557_Figure 2C and 2D.tif: please highlight/indicate right image
4.3. Further, in vivo transplantation of Fluoxetine-treated HSC isolated from AGM explants results in increased numbers of colonies in the spleens of irradiated adult recipient animals [1-LM].
4.3.1. 56557_Figure 2E.tif: please outline/indicate right spleen
5. Conclusion (said by authors on camera):
5.1. Feng Liu: After watching this video, you should have a good understanding of how to isolate AGMs and to perform an AGM explant culture for the identification of critical regulators of HSC development within the AGM.
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:

0123_ Figure1.tif -  dual color imaging of tumor angiogenesis at 40X 

0123_ Figure2.tif -  dual color imaging of tumor angiogenesis at 100X

Formats:  For static images we prefer .tiff, .eps, 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.  

56557_Figure 2C.tif
56557_Figure 2E.tif

56557_Figure 2A.tif
56557_Figure 2B.tif
56557_Figure 2C and 2D.tif
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 in the email accompanying the finalized script.

�Authors: These statements have been edited for length and/or clarity as necessary.


�Authors: No more than one statement can be spoken by each additional author.
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