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Author Questionnaire 
1. Microscopy: Does your protocol demonstrate the use of a dissecting or stereomicroscope for performing a complex dissection, microinjection technique, or similar?  N  

2. Software: Does the part of your protocol being filmed demonstrate software usage?  N

3. Interview statements: Considering the Covid-19-imposed mask-wearing and social distancing recommendations, which interview statement filming option is the most appropriate for your group? Please select one.

☒ 	Interview Statements are read by JoVE’s voiceover talent. 

3. Filming location: Will the filming need to take place in multiple locations (greater than walking distance)?   N

Protocol Length
Number of Shots: 18

 

Introduction

1. Introductory Interview Statements

REQUIRED: 
1.1. JoVE Voiceover Talent: Our protocol allows investigators to evaluate the pathogenicity of C. albicans or other pathogens in a quick and highly reproducible manner [1].

1.1.1. Use 2.1.1. Talent adding C. albicans to broth

REQUIRED: 

1.2. JoVE Voiceover Talent: These techniques are quick and easy to perform in the lab and allow the acquisition of highly reproducible, quantitative results that inform how fungal infection alters host fitness [1].

1.2.1. Use LAB MEDIA: Figure 1 OR Figure 2 OR 2.6.1. Talent transferring nematode(s) to plate

OPTIONAL: 

1.3. JoVE Voiceover Talent: Because C. elegans as easily infected, these techniques can be applied to other microbial pathogens in addition to C. albicans [1].

1.3.1. Use 2.2.2. Talent adding mastermix to plate

OPTIONAL: 

1.4. JoVE Voiceover Talent: As beginners may struggle with the isolation of individual nematodes for both the population expansion and fecundity assays, it is best to practice picking single nematodes before attempting these procedures [1].

1.4.1. Use 3.4.1. L4 being picked OR 2.4.1. Talent picking nematode

Introduction of Demonstrator on Camera

1.5. JoVE Voiceover Talent: Demonstrating the procedure will be Amanda Smith, a PhD student from Dr. Hickman’s laboratory [1][2].

1.5.1. INTERVIEW: Author saying the above
1.5.2. The named demonstrator(s) looks up from workbench or desk or microscope and acknowledges the camera

1.6. 

Protocol
2. Fecundity Assay
2.1. Two days before performing a fecundity assay, incubate the C. albicans strains of interest in 2 milliliters of YPD (Y-P-D) and E. coli OP50 (O-P-fifty) in 50 milliliters of LB (L-B) overnight at 30 degrees Celsius [1-TXT].
2.1.1. WIDE: Talent adding C. albicans and/or E. coli to LB Videographer/Video Editor: shot will be used again TEXT: YPD: yeast extract peptone dextrose; LB: Luria both
2.2. The next morning, prepare mastermixes as indicated by the Table [1] and seed the appropriate volume of mastermix into the center of one 35- x 10-millimeter NGM (N-G-M) agar plate supplemented with streptomycin per group for each of Days 0, 2, and 3 [2-TXT].
2.2.1. LAB MEDIA: Table 2
2.2.2. Talent adding mastermix to center of plate, with mastermix container visible in frame TEXT: NGM: nematode growth medium
2.3. After overnight culture, synchronize the nematode cultures by plating approximately 50 eggs onto each Day 0 control and treatment plate [1] and place the plates at 20 degrees Celsius for 48 hours [2].
2.3.1. Talent adding eggs to plate(s) Videographer: Important step
2.3.2. Talent placing plate(s) at 20 °C Videographer: Important step; Videographer/Video Editor: shot will be used again
2.4. At the end of the incubation, use patience to identify and transfer a single L4 nematode from each Day 0 plate to each of the corresponding Day 2 seeded plates [1]. L4 hosts can be identified by a small pocket in the middle of the dorsal side of their bodies [2].
2.4.1. Talent picking/transferring nematode Videographer: Important/difficult step
2.4.2. ECU: Shot of L4 hosts with small pocket on side Videographer: Important step
2.5. Inoculate the C. albicans cultures needed for Day 3 in 2 milliliters of YPD and E. coli OP50 strain in 50 milliliters of LB [1].
2.5.1. Use 2.1.1. Talent adding C. albicans and/or E. coli to LB
2.6. The next morning, transfer each single nematode from the Day 2 plates to their corresponding Day 3 plates [1] and seed 10 microliters of mastermix onto new NGM plates for Days 4 and 5 of the assay [2]. 
2.6.1. Talent transferring nematode to plate
2.6.2. Talent adding mastermix to plate, with mastermix container visible in frame Videographer/Video Editor: shot will be used again
2.7. Then incubate the Day 3 plates containing nematodes, the Day 2 plates containing only eggs, and the Days 4 and 5 plates at 20 degrees Celsius for 24 hours [3].
2.7.1. Use 2.3.2. Talent placing plates at 20 °C
2.8. On day 4, transfer the nematodes from the Day 3 plates onto the Day 4 plates [1] and return the Day 3 and Day 4 plates to 20-degree Celsius incubation for 24 hours [2].
2.8.1. Talent adding nematode to plate(s)
2.8.2. Use 2.3.2. Talent placing plates at 20 °C
2.9. Use a dissecting scope to count the viable progeny for each Day 2 plate [1], noting any replicates that have died or that are no longer on the plate [2-TXT].
2.9.1. Talent at microscope, counting progeny
2.9.2. Shot of progeny Videographer: Important step; Video Editor: please emphasize any dead progeny as appropriate TEXT: Discard plates after progeny recording
2.10. Then inoculate the new cultures of C. albicans strains in 2 milliliters of YPD and E. coli OP50 in 50 milliliters of LB for the Days 6 and 7 plates [1].
2.10.1. Use 2.1.1. Talent adding C. albicans and/or E. coli to LB
2.11. On Day 5, transfer the nematodes from the Day 4 plates to the Day 5 seeded plates [1] and return the Days 4 and 5 plates to the 20-degree Celsius incubation [2].
2.11.1. Talent adding nematode to plate
2.11.2. Use 2.3.2. Talent placing plates at 20 °C
2.12. Count the viable progeny for each Day 3 plate, noting any replicates that have died or are no longer on the plate [1].
2.12.1. Shot of Day 3 progeny
2.13. Then seed 10 microliters of mastermix onto new NGM plates for Days 6 and 7 [1].
2.13.1. Use 2.6.2. Talent adding mastermix to plate(s) 
2.14. The next day, transfer the nematodes from the Day 5 plates to the Day 6 seeded plates [1] and return the plates to 20 degrees Celsius [2].
2.14.1. Talent adding nematode to plate
2.14.2. Use 2.3.2. Talent placing plate(s) at 20 °C
2.15. Count the viable progeny for each Day 4 plate, noting any replicates that have died or are no longer on the plate [1].
2.15.1. Shot of Day 4 progeny
2.16. On Day 7, transfer the nematodes from the Day 6 plates to the Day 7 seeded plates [1] and incubate the plates at 20 degrees Celsius [2].
2.16.1. Talent adding nematode to plate(s)
2.16.2. Use 2.3.2. Talent placing plates at 20 °C
2.17. Count the viable progeny for each Day 5 plate, noting any replicates that have died or are no longer on the plate [1].
2.17.1.  Shot of Day 5 progeny 
2.18. On Day 8, count the viable progeny for each Day 6 plate, noting any replicates that have died or are no longer on the plate [1].
2.18.1. Shot of Day 6 plate progeny
2.19. Then, on Day 9, count the viable progeny for each Day 7 plate, noting any replicates that have died or are no longer on the plate [1].
2.19.1. Shot of Day 7 progeny
3. Lineage Expansion Assay
3.1. To perform a lineage expansion assay, two days before performing the assay, inoculate the C. albicans strains of interest in 2 milliliters of YPD and E. coli OP50 in 50 milliliters of LB overnight at 30 degrees Celsius [1].
3.1.1. Use 2.1.1. Talent adding strain and/or E. coli to LB
3.2. The next morning, use a sterile metal spreader to seed 300 microliters of mastermix to each of seven 100- x 15-millimeter NGM agar plates supplemented with streptomycin for an overnight incubation at 30 degrees Celsius [1].
3.2.1. Talent spreading mastermix onto plate, with mastermix and other plates visible in frame
3.3. On Day 0 of the assay, plate 10-25 eggs onto a single plate for each control and treatment plate [1] and place the plates at 20 degrees Celsius for 48 hours [2].
3.3.1. Talent adding eggs to plate Videographer: Important step
3.3.2. Talent placing plates into incubator Videographer: Important step Videographer/Video Editor: shot will be used again
3.4. On Day 2, transfer a single L4 worm from each Day 0 control and treatment plate to the appropriate seeded plate of the same treatment [1] and return the plates to 20 degrees Celsius for 5 days [2].
3.4.1. L4 being picked Videographer: Important/difficult step
3.4.2. Use 3.3.2. Talent placing plates into incubator 
3.5. On Day 7, use a P1000 pipette and 5 milliliters of M9 buffer to wash the entire nematode population from each plate into one 15-milliliter conical tube per plate [1] and store the nematodes at 4 degrees Celsius for 1 hour [2].
3.5.1. Talent washing nematodes into tube, with medium container visible in frame Videographer: Important step
3.5.2. Talent placing tube(s) at 4 °C Videographer: Important step
3.6. When the nematodes have settled, dilute each tube to a final volume of 10 milliliters with fresh M9 buffer [1] and count the number of nematodes in one 20-microliter aliquot per replicated [2].
3.6.1. Talent adding medium to tube(s), with medium container visible in frame
3.6.2. Talent counting nematodes




Protocol Script Questions
A. Which steps from the protocol are the most important for viewers to see? Please list 4 to 6 individual steps. 
2.3., 2.4., 2.9.2., 3.3.-3.5.

B. What is the single most difficult aspect of this procedure and what do you do to ensure success? Please list 1 or 2 individual steps from the script above.
2.4., 3.4. Identifying, picking, and transferring L4 nematodes are the most difficult steps. It’s best to just be patient and relaxed. 



Results
4. Results: Representative Evaluation of the Fecundity, Survival, and Virulence of C. elegans-infected C. albicans Strains

4.1. Hosts infected with wildtype C. albicans [1] produce a significantly smaller brood size [2] compared to uninfected hosts [3].

4.1.1. LAB MEDIA: Figure 3B
4.1.2. LAB MEDIA: Figure 3B Video Editor: please emphasize WT data box
4.1.3. LAB MEDIA: Figure 3B Video Editor: please emphasize uninfected data box

4.2. Uninfected hosts [1] produce approximately 20% of their progeny late in the reproduction period [2] whereas wildtype C. albicans infected hosts produce 60% of their total offspring in this late reproduction window [3].

4.2.1. LAB MEDIA: Figure 3C
4.2.2. LAB MEDIA: Figure 3C Video Editor: please emphasize uninfected data bar
4.2.3. LAB MEDIA: Figure 3C Video Editor: please emphasize WT data bar

4.3. Fecundity assays can be used to screen for differences in virulence across reproductive and survival phenotypes [1] using two C. albicans deletion strains previously identified to decrease virulence in murine, D. melanogaster, and C. elegans infection models [2].

4.3.1. LAB MEDIA: Table 1
4.3.2. LAB MEDIA: Table 1 Video Editor: please emphasize rim101 and cas5 data rows

4.4. Indeed [1], hosts infected with C. albicans cas5∆/∆ (cass-five-double deletion) have significantly larger brood sizes [2] and a smaller fraction of late reproduction [3] compared to wildtype C. albicans infected [4] but not uninfected hosts [5].

4.4.1. LAB MEDIA: Figures 1B and 1C
4.4.2. LAB MEDIA: Figures 1B and 1C Video Editor: please emphasize cas5 data box in Figure 1B
4.4.3. LAB MEDIA: Figures 1B and 1C Video Editor: please emphasize cas5 data bar in Figure 1C
4.4.4. LAB MEDIA: Figures 1B and 1C Video Editor: please emphasize WT box and data bar
4.4.5. LAB MEDIA: Figures 1B and 1C Video Editor: please emphasize uninfected box and data bar

4.5. Hosts infected with rim101∆/∆ (rim-one-oh-one double deletion) C. albicans produce a significantly smaller fraction of late reproduction progeny [1] compared to wildtype C. albicans infected hosts [2], despite having similar total brood sizes [3].

4.5.1. LAB MEDIA: Figures 1B and 1C Video Editor: please emphasize rim101 data bar in Figure 1C
4.5.2. LAB MEDIA: Figures 1B and 1C Video Editor: please emphasize WT data bar in Figure 1C
4.5.3. LAB MEDIA: Figures 1B and 1C Video Editor: please emphasize rim101 and WT data boxes in Figure 1B

4.6. In addition, cas5∆/∆ infection reduces host mortality compared to wildtype C. albicans [1], while rim101∆/∆-infected hosts demonstrate a similar mortality to wildtype-infected hosts [2].

4.6.1. LAB MEDIA: Figure 1D Video Editor: please emphasize orange and grey data lines
4.6.2. LAB MEDIA: Figure 1D Video Editor: please emphasize teal and grey data lines  

4.7. As assessed by lineage expansion assay [1], wildtype C. albicans infected hosts produce nearly 30% fewer progeny than uninfected hosts [2], while both mutant strains induce significantly larger progeny population numbers than that observed for wildtype infected hosts [3].

4.7.1. LAB MEDIA: Figure 2B
4.7.2. LAB MEDIA: Figure 2B Video Editor: please emphasize uninfected data box
4.7.3. LAB MEDIA: Figure 2B Video Editor: please emphasize WT data box
4.7.4. LAB MEDIA: Figure 2B Video Editor: please emphasize cas5 and rim101 data boxes


Conclusion
5. [bookmark: _Hlk27388131]Conclusion Interview Statements

5.1. JoVE Voiceover Talent: It is essential to correctly identify and isolate the L4 nematodes, as picking nematodes that are younger or older will skew the results of both assays [1].

5.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera (2.4. or 3.4.)
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