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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)?  N
B. Does your protocol include detailed, step-by-step, descriptions of software usage (Y/N, please specify steps by number)? N
C. What is the single most difficult aspect of this procedure and what do you do to ensure success?  

During the observation of survival of animals, some animals may die because their progenies develop inside their bodies (internal hatching). These worms should be documented and excluded from data analysis. The internally hatched progeny should also be removed from the experimental plates.

D. Will the shoot take place in more than one location?  (Y/N, specify travel time between locations) N
Schematic Overview (read by a voice talent at JoVE)
The overall goal of this procedure is to infect C. elegans with Salmonella to examine host-pathogen interactions. (Intro)  This is accomplished by first inhibiting the expression of a host gene by RNAi. (P1) The second step of the procedure is to infect RNAi-treated worms with Salmonella. (P2)  The infection is stopped by transferring the infected worms to non-pathogenic, RNAi, feeding plates.  (P3)  The final steps are to record the survival of the infected worms, calculate survivorship from this data and, ultimately, identify genes essential for protection against Salmonella. (P4)
Video editor:

P1 – show “well-fed worms” graphic – no text.   Add the text “RNAi” (labeling the dish) in red and have this shrink down into the worm.  Fade to the worm in “RNAi-treated”.

P2 – Have the dish (everything but the worm) fade out and fade in a new dish labeled “Salmonella” in blue.  Then fade the worm to the one with blue in it.

P3 – Do the opposite of what was done in P2, returning to the end graphic for P1, with “RNAi” in red.

P4 – show the “survival analysis” graph with title.
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1. Introductory Interview (spoken by you on camera. Don’t forget to smile!)  

1.1. Kailiang Jia: Demonstrating the procedure will be Jiuli Zhang, a technician from my laboratory. 

Protocol Chapters (read by a voice talent at JoVE):
2. Preparations

2.1. Begin with making ready the required culturing plates.  First, make XLD agar plates.  They are selective for Salmonella, which appear as black colonies on these plates.
2.1.1. WID: talent weighing out XLD agar to make plates
2.1.2. ECU CU: XLD plate with Salmonella colonies in black
2.1.3. [added] ECU: XLD plate with Salmonella colonies in black.
2.2. Be sure to resuspended XLD agar in water at one gram per milliliter, before mixing it into the full volume of water.    Do not autoclave this agar.  Just heat it with a hot plate.
2.2.1. CU: adding small volume of water to the XLD agar and bringing it into suspension
2.2.2. MED: adding the remaining bulk of water to suspended agar
2.2.3. MED: starting heat and magnetic stirring on plate below water/XLD mix
2.3. Proceed with making 95-mm diameter XLD plates, adding 25 ml of agar per plate.
2.3.1. MED: same angle as before, agar has gone into solution and is hot – talent takes aliquots and adds them to plates
2.4. To prepare the NGM feeding plates with RNAi, to make what are called RNAi plates, use standard methods.  Briefly, add ampicillin and the RNAi chemical inducer IPTG to the media, after it has been autoclaved.
2.4.1. WID: talent has NGM media prepared, cooling and arrives to bench with ampicillin and IPTG
2.4.2. MED: taking aliquots of amp and IPTG and adding them to media
2.4.3. CU: detail of an addition being stirred into the media 
2.5. Once cooled, load 60-mm plates with 12 ml of agar.  The plates are good for up to a month, stored at 4 ºC.  Prior to their use, they are first incubated with bacteria.
2.5.1. MED: talent pours 60-mm plates with prepared media
2.5.2. WID: loading RNAi plates into 4 ºC fridge
3. Feeding RNAi to Nematodes
3.1. In this example, bec-1 is the target gene as it is essential for defense against Salmonella.  
3.1.1. WID: talent getting frozen bacteria from the – 80 freezer
3.1.2. WID: arriving to bench with bacteria
3.2. Start with making the RNAi and control cultures.  Add a flake of frozen bacteria from the -80 ºC storage, to 2 ml of LB with ampicillin.  (TEXT: 100 µg Amp / ml)  The bacteria should either express the RNAi or not, but still contain an empty vector.
3.2.1. MED: adding media, LB+amp, to two culture tubes
3.2.2. CU: taking a flake from the frozen bacteria storage vial
3.2.3. CU: adding bacteria to the culture tube with media
3.2.4. MED: adding flake of other bacteria (frozen) to second culture tube
3.3. Transfer these two cultures to an incubator and grow them up, overnight.  This should be done on a weekly basis, so that the bacteria are always available.
3.3.1. WID: arriving to incubator with culture tubes
3.3.2. MED: loading tubes into incubator, starting shaker and closing incubator door
3.4. The next day, seed 100 µL of the culture to the RNAi plates.  Make at least three of each plate type: experiment and control.  Incubate these plates at 37 ºC, overnight.
3.4.1. WID: talent arrives to bench (looking as though it is the next day), six plates at bench already
3.4.2. MED: talent taking aliquots of cultures and adding them to six plates
3.4.3. WID: loading plates into an incubator
3.5. On the following day, bring the plates to room temperature.  
3.5.1. WID: talent (looking as though it is “day 3”) arrives to bench with plates and sets them out to come down to room temperature
3.6. Then, transfer well-fed L4 wild type N2 hermaphrodites to the plates.  Three worms per plate will suffice.  Incubate these plates at 20 ºC.
3.6.1. SCOPE: talent picking L4 hermaphrodite worm 
3.6.2. CU: depositing worm(s) to plate brought to room temp in 3.5
3.6.3. WID: loading six plates into 20 ºC incubator
3.7.  On the same day, prepare more RNAi plates with cultured bacteria.
3.7.1. MED: Like 3.4.1, talent dressed as in 3.6
3.7.2. MED: Like 3.4.2, talent dressed as in 3.6, use different angle
3.8. After 36 to 40 hours at 20 ºC, transfer the worms from the first RNAi plates to the new RNAi plates.  Then, return them to 20 ºC for another 64 hours.
3.8.1. WID: (theoretically day #5) talent at bench transferring worms between RNAi plate
3.8.2. MED/CU: as 3.8.1, tighter angle – show details of technique (standard) (use take 2)
3.8.3. Reuse 3.6.3
4. Treating C. elegans with Salmonella and Scoring Survival

4.1. Begin with streaking Salmonella stock from the -80 ºC freezer, to an XLD plate. Incubate the plate at 37 ºC, overnight.
4.1.1. WID: talent at bench, prepared to streak bacteria
4.1.2. MED: taking chip of bacteria from frozen stock and streaking a plate
4.2. The next day, pick an isolated black colony from the plate and inoculate 2 ml of LB.  Set it to shake overnight at 37 ºC.
4.2.1. WID: talent looks as though a day has passed, since 4.1, arrives to bench carrying plates
4.2.2. ECU: picking a black colony from a plate
4.2.3. CU: adding picked colony to 2 ml of LB
4.2.4. WID: loading single LB tube to shaking incubator 
4.3. The following morning, use the inoculated LB to seed six NGM plates.  Apply 80 µL to each plate.  After six hours at room temperature, the bacterial culture should have dried and will form a lawn on the NGM plates.
4.3.1. WID: the next day again, talent arrives to bench carrying rack of LB tubes cultured with bacteria
4.3.2. MED: taking aliquots of bacteria and adding them to NGM plates, loads six plates
4.3.3. CU: plate, talent labels it with time of bacteria addition (use take 2)
4.4. Then, transfer the bec-1 RNAi-treated worms and control treated worms to the six plates.  Load 40 worms onto each plate and let them incubate at 20 ºC for 48 hours.
4.4.1. MED: talent has plates with worms treated with RNAi and controls, picking worms from plates and adding them to the plates prepared in 4.3
4.4.2. CU: adding worms to a plate, prepared in 4.3, about 40 worms are added, so show several additions of worms
4.5. Start preparing new RNAi plates, daily, at this point.  This is so they are ready in two days, and everyday thereafter for the survival assay.
4.5.1. Reuse 3.4.1(or 3.7.1) and 3.4.2 (or 3.7.2) and 3.4.3 
4.6. After 48 hours, transfer the infected worms back to freshly prepared RNAi plates or to empty-vector, control plates.  Return these plates to the 20 ºC incubator.
4.6.1. CU: plate of infected worms on Salmonella plate, label of plate should be clear, lid gets removed
4.6.2. MED: transferring worms on plate (above) to new “RNAi” plate  
4.6.3. Reuse 3.6.3
4.7. Thereafter, every day, around their egg-laying time, score the worm’s survival and transfer the survivors to fresh RNAi plates.
4.7.1. WID FOLLOWING: talent removes worms plates form 20 ºC incubator, follow talent to bench where survival is to be assessed
4.8. To score survival, probe each worm gently with a flattened platinum wire.  If there is no response, the worm is dead.  
4.8.1. ECU: talent’s hand holding platinum wire, plate below microscope objective, talent probing worms 
4.8.2. SCOPE: the worms on a plate being probed – one is dead, then next is alive and so on, living ones may be picked off if this done immediately once survival is confirmed.
4.9. Kailiang Jia: During the egg-laying time one should identify worms that die of internal hatching.  These worms should be removed in a timely fashion. The data would be significantly altered if these progeny worms were mistakenly counted as experimental worms.
4.9.1. MED/WID: interview shot with talent at bench, other talent can be assessing worm survival in background

4.9.2. SCOPE: example(s) of probing a worm dead of internal hatching, salient feature of such death is obvious and the worm(s) are removed from plate

4.10. Once the worms stop laying eggs, it is only necessary to transfer them to fresh RNAi plates twice per week.
4.10.1. WID: talent at bench, picking and transferring worms 
4.10.2. CU: labeling a freshly loaded plate with worms that have been aged past the age of egg-laying, so the label should dated to reflect survivorship past this time point
4.11. Once the populations have died, pool their data and plot their survival on Kaplan-Meier curves.  Whatever the conclusion, perform the experiment at least twice, to be sure.
4.11.1. MED: talent working at computer, with spread sheets, other talent also present
4.11.2. CU: generating a survivorship curve from spread sheet data, show curve popping up on screen 
4.11.3. MED: talents have a discussion about curves, pointing out salient features to each other by pointing to them on the screen
5. C. elegans Survival from Salmonella Infection and bec-1 
5.1. At 20 (C, the median lifespan of wild type N2 worms is 17 days.  Salmonella infection significantly decreases the median lifespan of N2 worms to 10.5 days.  (TEXT: p = 0.0002, log-rank test)

5.1.1. LAB MEDIA: Figure 2A

5.2. As expected, treatment with bec-1 RNAi, decreased survivorship after Salmonella infection.  Mean lifespan dropped from 10.5 to 9 days and maximum lifespan was significantly shorter, as well.  (TEXT: p < 0.0001, log-rank test)  

5.2.1. LAB MEDIA: Figure 2B

5.3. Supportive for the role of bec-1 in defending C. elegans against infection, animals treated with bec-1 RNAi, but not treated with Salmonella, had no appreciable change in lifespan.

5.3.1. LAB MEDIA: Figure 2C
6. Conclusion Interview (spoken by you on camera)
6.1. Kailiang Jia: After watching this video, you should have a good understanding of how to couple the RNAi approach and Salmonella infection protocols to examine the role of a host gene in defense against Salmonella infection.

List of Provided Media Filenames and Descriptions

6.1.1. LAB MEDIA: Figure 2A. Representative survival curves of N2 wild type animals infected by Salmonella.

6.1.2. LAB MEDIA: Figure 2B. Representative survival curves of bec-1 deficient animals followed by Salmonella infection.

6.1.3. LAB MEDIA: Figure 2C. Representative survival curves of bec-1 deficient animals without Salmonella infection.

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.
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