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A.  Will you require JoVE to record video microscopy? Y, Nikon SMZ18 and Zeiss Stemi 2000
B.   Does your protocol include detailed, step-by-step, descriptions of software usage? N
C.  Which steps of your protocol will viewers benefit most from having filmed? 
2.3. collect the irradiated mosquito salivary glands / 3.3. intradermal injection of sporozoites / 4.2.-4.4. dissect dLN / 4.6. harvest and separate ventral and dorsal aspects of the ear 
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 numbers listed in this document (not entire sections): 
2.3 collect a sufficient number of parasites after dissection of mosquito salivary glands. To ensure success, we advise to dissect a high number of preselected highly infected mosquitoes (feasible when using fluorescent parasites).
E.  Will the filming need to take place in multiple locations? 2 labs same building + 1 lab different building (2 min walk) 
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 set of procedures is to immunize mice with Radiation Attenuated Plasmodium Parasites to facilitate the analysis of myeloid cell recruitment in the mouse skin and draining lymph nodes. (Intro)

B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Laura Mac-Daniel: This method can help answer key questions in the malaria field, such as what are the cellular actors involved in the innate immune response to live attenuated parasites? 

C.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  
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)
1.2. Procedures involving animal subjects have been approved by the local Ethics Committee on Animal Experimentation and are performed in accordance with the applicable guidelines and regulations.


Protocol (read by voice talent at JoVE):
2. Radiation-attenuated sporozoite isolation from mosquito salivary glands
2.1. Between 18-25 days after the infectious blood meal, collect [2.1.1.-WIDE] and cold-anesthetize infected mosquitoes in a 15 ml tube on ice [2.1.2.-MED].
2.1.1. Few seconds Talent collecting mosquitoes
2.1.2. Few seconds Talent adding mosquitoes into 15 ml tube on ice
2.2. Next, carefully invert the tube onto a Petri dish on ice [2.2.1.-CU] and expose the insects to a 12 kilorad dose of gamma- or x-irradiation [2.2.2.-MED].
2.2.1. Tube being inverted onto Petri dish, with ice and mosquitoes visible in frame as possible (tk2)
2.2.2. Talent placing plate into irradiator
2.3. Collect the irradiated mosquito salivary glands in 15 microliters of DPBS on ice [2.3.1.-SCOPE] and then gently crush the glands to release the sporozoites [2.3.2.-SCOPE].
2.3.1. Last few seconds one gland being isolated, with other isolated glands visible in frame if possible (tk 2, or 3 (remove the head off the glands))
2.3.1B EXTRA put the glands in 1.5ml tube (tk 2-3)
2.3.2. Few seconds at least one gland being crushed (take 2)
2.4. Talent “The injection of a highly concentrated parasite suspension in a small volume is critical, so it is essential to harvest a sufficient number of glands from a high number of well-infected mosquitoes, as evidenced by their robust expression of green-fluorescence.” [2.4.1.- MED - Spoken by Talent, interview style (looking just off camera)]
2.4.1. Talent speaking the above, interview style (Authors: Please change the above words if you’d like. In particular, if there are further tips that you can give to help the viewer with these next few steps, this would be a great time to give it.) (there are twice “take2” on the slate, both are good)
2.5. [2.5.1.-SCOPE], Filter the parasite suspension through a 35 micron strainer into a 1.5 ml microcentrifuge tube [2.5.2.-CU].
2.5.1. Shot of sporozoites, if possible (LM)
2.5.2. Few seconds suspension being filtered into tube
2.5.3. EXTRA centrifugation
2.6. Then count the total number of isolated sporozoites [2.6.1.-MED and adjust the parasite suspension to 8.3x104 sporozoites/microliter concentration in cold DPBS on ice [2.6.2.-MED-TXT]. 
2.6.1. Few seconds Talent counting sporozoites (+ Picture LM sporozoites Kovaslide.pdf)
2.6.2. Few seconds Talent adding PBS to parasites, with DPBS container label visible in frame if possible (TEXT: Inject sporozoites w/in 1 hr of isolation) (tk2)
3. Sporozoite injection 
3.1. Before injecting the sporozoites, confirm the proper level of sedation of the experimental animal by toe pinch [3.1.1.-WIDE-TXT] and apply eye ointment [3.1.2.-ECU].
3.1.1. Few seconds Talent pinching toe (Videographer: More Talent than mouse in shot) (TEXT: Anesthesia: ketamine 50 mg/kg + xylazine 5 mg/kg ip)
3.1.2. Few seconds ointment being applied to one eye
3.2. Then, working quickly, use clear tape to gently fix the ventral side of the ear pinna under a stereomicroscope [3.2.1.-CU-TXT] and load a 10 microliter syringe equipped with a 35-gauge needle with 0.6 microliters of resuspended parasites [3.3.3.-CU].
3.2.1. Few seconds ear being taped (TEXT: Sedation lasts about 20 min)
3.2.2. Few seconds parasites being aspirated
3.3. Next, carefully insert the needle, bevel side up, beneath the epidermis on the dorsal side of the ear [3.3.1.-SCOPE-TXT] and inject 0.15 microliters of sporozoites into the site [3.3.2.-SCOPE].
3.3.1. Shot of needle bevel side up being inserted into epidermis (Videographer: Combine 3.3.1. and 3.3.2. as appropriate) (TEXT: Caution: Avoid blood vessels) (tk2)
3.3.2. Few seconds sporozoites being injected (Videographer: Combine 3.3.1. and 3.3.2. as appropriate) (with 3.3.1)
3.4. Allow the needle to remain in the dermis for a few seconds to prevent backflow of the suspension [3.4.1.-SCOPE] and then remove the needle tip [3.4.2.-SCOPE]; a characteristic papule will be observed at each injection site [3.4.3.-SCOPE].
3.4.1. Few seconds shot needle in dermis (Videographer: Combine 3.4.1. and 3.4.2. as appropriate) (with 3.3.1)
3.4.2. Few seconds needle being removed (Videographer: Combine 3.4.1. and 3.4.2. as appropriate) (with 3.3.1)
3.4.3. Shot of papule at one injection site (with 3.3.1 see papule inflate, OR LM)
3.5. After injecting the dermis 3 more times as just demonstrated [3.5.1.-MED], carefully remove the tape [3.5.2.-CU] and monitor the mouse until it is fully recovered [3.5.3.-TXT].
3.5.1. Few seconds Talent at microscope, injecting dermis
3.5.2. Few seconds tape being removed
3.5.3. Few seconds fully recovered mouse moving around (TEXT: Controls: inject uninfected salivary gland extract/DPBS alone) 
4. Skin and draining lymph node dissection
4.1. A few hours after the inoculation, disinfect the injected ear [4.1.1.-WIDE] and the corresponding neck region with 70% ethanol [4.1.2.-CU-TXT].
4.1.1. Few seconds Talent wiping ear, with ethanol container visible in frame if possible
4.1.2. Few seconds neck being wiped (TEXT: Euthanasia: Cervical dislocation)
4.2. Next, using sterile scissors and forceps, make an incision in the jugulo-carotidian area [4.2.1.-CU] [4.2.2.-MED].   Two takes for possible pronunciations of “carotidian”
4.2.1. Few seconds incision being made
4.2.2. Few seconds Talent removing hair
4.3. Then stretch the incision with 2 forceps to expose the grey-looking draining lymph node [4.3.1.-CU/ECU] and carefully pinch the connective tissue directly above the lymph tissue [4.3.2.-CU].
4.3.1. Last few seconds incision being stretched and then shot of draining lymph node if possible (tk4 best)
4.3.2. *Film as written (with 4.3.1)
4.4. Remove the connective tissue with the forceps [4.4.1.-CU] and extract the lymph node with a second pair of forceps placed underneath it [4.4.2.-CU].
4.4.1. Few seconds connective tissue being removed (with 4.3.1)
4.4.2. Forceps under lymph node/forceps being placed under lymph node then few seconds LN being extracted (with 4.3.1)
4.5. Transfer the lymph node into a 70 micron strainer in one well of a 6 well tissue culture plate [4.5.1.-MED] containing 4.5 ml of standard medium supplemented with collagenase and DNase [4.5.2.-CU-TXT]. 
4.5.1. Talent placing LN in strainer
4.5.2. Shot of LN in strainer in plate with medium visible, with medium + collagenase + DNase container label visible in frame if possible (TEXT: See text for all media/reagent preparation details)
4.6. Next, harvest the entire inoculated ear [4.6.1.-CU] and use two forceps to pinch and separate the ear into the dorsal and ventral aspects [4.6.2.-CU].
4.6.1. Few seconds ear being removed
4.6.2. Few seconds ear being split (end of the shoot)
4.7. Then place each side of the ear into a well of a second 6 well plate containing 4.5 ml per well of medium supplemented with digestive enzymes per well [4.7.1.-MED], taking care that each tissue is completely immersed in the medium [4.7.2.-CU-TXT].
4.7.1. Talent placing at least one piece of ear into at least one a well
4.7.2. Shot of piece of ear being immersed in medium, with medium + enzymes container label visible in frame if possible (TEXT: Controls:  non-infected ear + contralateral LN) (called 4.7.1 also, my mistake)
5. Cell isolation 
5.1. To isolate the immune cells from the lymph nodes, incubate the plate of lymphoid tissue at 37°C and 5% CO2 under gentle agitation [5.1.1.-WIDE].
5.1.1. Talent placing plate into incubator 
5.2. After 15 minutes, add 10 mM EDTA to each well [5.2.1.-MED] and place the plate on ice [5.2.2.-MED].
5.2.1. Talent adding EDTA to well, with EDTA container label visible in frame if possible (tk2)
5.2.2. *Film as written
5.3. Next, for each lymph node, use the end of a new 5 ml syringe plunger and press the lymph node against the strainer [5.3.1.-MED], using circular motions to dissociate the tissue [5.3.2.-CU].
5.3.1. Talent removing plunger from syringe, moving syringe toward/into well (tk 2)
5.3.2. Few seconds LN being dissociated with plunger 
5.4. When only white connective tissue is left [5.4.1.-CU], rinse the strainer two times with 500 microliters of DPBS containing FBS and EDTA [5.4.2.-CU] and transfer the wash to a 15 ml conical tube [5.4.3.-MED].
5.4.1. Shot of white connective tissue
5.4.2. Few seconds strainer being rinsed with DPBS/FBS/EDTA, with DPBS/FBS/EDTA container label visible in frame if possible
5.4.3. Talent adding wash to tube
5.5. Then wash the well two more times with 500 microliters of the supplemented DPBS [5.5.1.-CU], and transfer the wash to the tube placed on ice [5.5.2.-MED] [5.5.3.-MED-TXT].
5.5.1. Few seconds well being washed, with DPBS container label visible in frame if possible
5.5.2. Talent adding wash to tube
5.5.3. *Film as written (TEXT: Repeat for each LN) 
5.6. To isolate the immune cells from the ear, incubate the ear leaflets at 37°C and 5% CO2 with gentle agitation [5.6.1.-MED].
5.6.1. Talent placing plate into incubator
5.7. After 20 minutes, cut the tissues into smaller pieces to facilitate their digestion [5.7.1.-CU] and return the samples to the incubator [5.7.2.-CU].
5.7.1. Few seconds tissue being cut
5.7.2. Plate being placed into incubator
5.8. After 40 minutes, [5.8.1.-CU] stop the digestion with 10 mM EDTA [5.8.2.-MED] and place the plate on ice [5.8.3.-MED].
5.8.1. Shot of single cells LM (not enough quality for the image, I prefer 2 images showing both isolated skin and lymphoid cells in the result section 6.2)
5.8.2. Talent adding EDTA to cells, with EDTA container label visible in frame if possible (tk2)
5.8.3. *Film as written (with 5.8.2)
5.9. Using a 1 ml pipette with a cut tip, transfer the entire contents of each well into new wells containing 70 micron strainers [5.9.1.-CU] and use a 5 ml syringe plunger to dissociate the ear tissue fragments with circular motions as just demonstrated [5.9.2.-CU].
5.9.1. Pipette dispensing cells into new well with strainer
5.9.2. Few seconds ear tissue being dissociated with plunger
5.10. When only connective tissue remains [5.10.1.-CU], wash the strainers and wells with DPBS plus FBS and EDTA as just demonstrated [5.10.2.-MED], pooling the washes through fresh 70 micron strainers into a 50 ml tube on ice [5.10.3.-MED].
5.10.1. Shot of white connective tissue
5.10.2. Few seconds Talent washing strainer or well
5.10.3. Few seconds Talent dispensing wash through strainer into 50 ml tube on ice
5.10.4. EXTRA Few seconds well being washed
6. Results: Intradermal RAS injection increases myeloid cell migration to mouse ear skin and dLN 

6.1. In this video, the migration of radiation attenuated sporozoites into the mouse skin 15 minutes after intradermal injection of the parasites can be seen [6.1.1.-LM].

6.1.1. Mac Daniel Parasite motility skin.avi: no edits

6.2. Twenty-four hours after intradermal sporozoite injection, total cells are isolated from the skin and draining lymph node. As observed on this figure, the frequency of myeloid cells in the skin [6.2.1.-LM] and draining lymph node [6.2.2.-LM] is robustly increased compared to naive mice [6.2.3.-LM]. 

[bookmark: _GoBack]IMAGES: LM isolated cells.pdf 
6.2.1. Mac Daniel Figure 6.pdf: please highlight/indicate top right-most/Infected dot plot and outline/indicate gate/cells within gate of same
6.2.2. Mac Daniel Figure 6.pdf: please highlight/indicate bottom right-most/Infected dot plot and outline/indicate gate/cells within gate of same
6.2.3. Mac Daniel Figure 6.pdf: please highlight/indicate both top and bottom “Non-Infected” dot plots and outline/indicate gates/cells within gates of same

7. Conclusion (said by authors on camera)
7.1. Laura Mac-Daniel: Once mastered, the first steps of the protocol from mosquito irradiation to sporozoite injection can be completed in 4 hours. (end tk2)
7.2. Laura Mac-Daniel: While attempting this procedure, it’s important to remember that sporozoites dissected from mosquito salivary glands rapidly loose their infectivity so that they must be injected as quickly as possible.  (tk1 or 3)
7.3. Laura Mac-Daniel: After watching this video, you should have a good understanding of how to isolate myeloid cells from the mouse skin and draining lymph node to explore the immune response to intradermal injection of live attenuated Plasmodium parasites.


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, .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.  

Mac Daniel Parasite motility skin.avi - This video shows the migration of radiation attenuated sporozoites injected into the mouse skin
Mac Daniel Figure 6.pdf
LM sporozoites Kovaslide.pdf
LM isolated cells.pdf

NOTE PRONUNCIATION:
The only word that I see would be “Sporozoite” that should be pronounced: “Sporozo + High + t”

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.
 2013, Journal of Visualized Experiments

