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Author Questionnaire 

1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique?  Y  
If Yes, can you record movies/images using your own microscope camera?
Y  

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

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


Introduction

Introductory Interview Statements

REQUIRED: 
1.1. Travis Chiarelli: This protocol provides a unique tool for the generation and isolation of Chlamydia with altered developmental profiles, ultimately allowing identification of the genes that regulate the developmental cycle [1].

1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera	

REQUIRED:

1.2. Travis Chiarelli: The main advantages of this method are the ability to track chlamydial cell-type development in real time and the ability to isolate Chlamydia with altered developmental programs [1].

1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera





Protocol
Chlamydia trachomatis (Ctr) Reporter Mutagenesis
To mutagenize a Chlamydia trachomatis reporter, thaw a chlamydial stock containing approximately 3 x 107 elementary bodies transformed with the reporter plasmid of interest [1-TXT] and pellet the thawed stock by centrifugation [2-TXT].
WIDE: Talent placing vial onto ice TEXT: e.g., p2TK2-hctBprom-mKate2/euoprom-Clover
Talent placing vial into centrifuge TEXT: 30 min, >14,000 x g, 4 °C
Use sonication at 10% power for 10 seconds to resuspend the elementary bodies in 100 microliters of axenic metabolism buffer [1] and split the resulting elementary body suspension equally between two 1.5-milliliter microcentrifuge tubes [2].
Shot of pellet, then tube being sonicated
Talent adding EB to tube(s)
Add 50 microliters of freshly prepared EMS (E-M-S)-metabolism solution into the chlamydial aliquots for mutagenesis [1] and 50 microliters of axenic metabolism buffer to the chlamydial aliquot only for mock mutagenesis [2] and incubate both samples for 20 minutes at room temperature [3].
Talent adding EMS-CIP-1 to tube, with mutant label and EMS-CIP-1 container visible in frame TEXT: EMS: ethyl methanesulfonate
Talent adding CIP-1 to tube, with mock label and CIP-1 container visible in frame
Talent setting timer, with tubes visible in frame
Travis Chiarelli: EMS is a known carcinogen. Wear gloves during handling and soak all EMS-contaminated equipment and medium in 1-molar sodium hydroxide for 24 hours before disposal [1].
INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
Mutant Ctr Imaging
To set up a host cell culture for the imaging and isolation of the mutagenized Chlamydia trachomatis, seed 6-well glass bottom plates with 6 x 105 Cos-7 (coss-seven) cells in 2 milliliters of complete medium per well [1-TXT] and seed a 24-well polystyrene plate with 1 x 105 Cos-7 cells in 1 milliliter of complete medium per well [2].
WIDE: Talent adding cells to well(s), with medium container visible in frame TEXT: See text for all medium and solution preparation details
Talent adding cells to well(s), with medium container visible in frame
To infect the host cell culture with mutagenized Chlamydia trachomatis, infect 5 wells of the glass bottom plate with approximately 6 x 105 of the mutagenized elementary bodies in 1.5 milliliters of ice cold HBSS (H-B-S-S)/well [1-TXT] and infect the remaining well with approximately 2 x 105 mock mutagenized elementary bodies in 1.5 milliliters of ice cold HBSS/well [2].
Talent adding mutant EBs to well(s), with mutant EB container visible in frame
Talent adding mock EBs to well(s), with mock EB container visible in frame
After a 15-minute incubation at 37 degrees Celsius with rocking [1], wash the infected cells with 37-degree Celsius HBSS supplemented with 1 milligram/milliliter of heparin [2] followed immediately by an HBSS rinse [3].
Plate on rocker
Well(s) being washed, with HBSS + heparin container visible in frame
Well being washed with HBSS, with HBSS container visible in frame
Wash the cells with heparin again [1] followed immediately by two rinses with HBSS alone to ensure that all of the heparin is removed [2].
Well(s) being washed, with HBSS + heparin container visible in frame
Well being washed with HBSS, with HBSS container visible in frame
After the last wash, add 4 milliliters of 37-degree Celsius imaging medium to each well [1] and fill the interwell spaces with 37-degree Celsius deionized water [2].
Talent adding medium to well(s), with medium container visible in frame
Talent adding water to space(s)
Then place the plates in the cell culture incubator for 10 hours [1].
Talent placing plate into incubator
Microscope Setup and Imaging
At the end of the incubation, set the microscope stage incubator to 5% carbon dioxide and 37 degrees Celsius [1] and place the 6-well glass bottom plate into the stage incubator [2].
WIDE: Talent setting stage incubator
Talent placing plate into incubator
In the imaging software, use the High Content Screening plugin to select the 6-well plate template [1] and generate an imaging position list consisting of 12 fields of view per well [2].
Talent selecting template, with monitor visible in frame
SCREEN: 4.2.2: 00:15-00:24
Use the Auto Focus option to set the focus for the automated imaging [1] and set the exposure to 250 milliseconds at a 4% intensity in the GFP (G-F-P) channel and an 18% intensity in the RFP channel [2-TXT].
SCREEN: 4.3.1: 00:04-00:48 Video Editor: please speed up 
SCREEN: 4.3.1.: 00:56-01:39 Video Editor: please speed up TEXT: GFP: green fluorescent protein; RFP: red fluorescent protein
Set the imaging cycle for 24 hours with 30-minute intervals to capture the kinetics of the developmental cycle and set the image capture to include multiple z-stacks with a range of focus that ends on either side of the in-focus slice [1].
SCREEN: 4.4.1: 00:04-00:30
Then select Relative Z for imaging multiple slices in the acquisition window and use the image stack file option to set the images to be saved as tiff stack files [1].
SCREEN: 4.5.1: 00:00-00:10
Altered Developmental Mutagenized Chlamydia Phenotype Identification and Isolation 
To identify inclusion tracks with altered developmental profiles, use the Import cell in the EMS Screen-Markdown Python Notebook [1] to import the inclusion track data from the Spots in tracks statistics CSV files into the Pandas data frame [2].
WIDE: Talent selecting files to import, with monitor visible in frame
SCREEN: 5.1.2: 00:02-00:16 Video Editor: please speed up
Use the Calculate cell to calculate the time to half-maximal expression for both the early and late reporters for each track and use the bokeh plotting package in the Half-Max Plot cell to visualize the time to half-max expression of each promoter, graphing the euoprom (E-U-O-prom) time to half-maximal expression against that of hctBprom (H-C-T-B-prom) [1].
SCREEN: 5.2.1. Video Editor: please speed up
Use the bokeh interactive track ID explorer to identify inclusions from the mutant population that fall outside of the mock-treated scatter cloud [1-TXT].
SCREEN: 5.3.1. Video Editor: please speed up TEXT: Use inclusions outside control cloud as verification 
To visualize changes in the promoter expression kinetics dynamically, in the Animated Plot cell, graph the expression intensities of euoprom against hctBprom [1].
SCREEN: 5.4.1. 00:00-00:45 Video Editor: please speed up
Then visualize a snapshot from the animated graph in the Inclusion Locator cell [1].
SCREEN: 5.5.1: 00:10-00:35 Video Editor: please speed up
To isolate the developmental mutants from the inclusions of interest, position the field of view over a well with an identified inclusion [1] and pass the needle over the phase-differential interference contrast white light channel light source to visualize the needle [2].
Talent positioning FOV over new well 
SCREEN: 5.6.2.-5.7.3: 00:29-00:49 Video Editor: please speed up
Use the 595-nanometer excitation channel to visualize the elementary bodies for extraction [1] and use the fine adjustment on the micromanipulator to maneuver the capillary needle to the inclusion [2].
SCREEN: 5.6.2.-5.7.3: 00:53-01:24 Video Editor: please speed up
SCREEN: 5.6.2-5.7.3: 01:25-01:38 
Rupture the inclusion with the needle [1] and use the microinjector to draw the elementary bodies into the capillary needle tip [2].
SCREEN: 5.6.2.-5.7.3: 01:39-01:51 
SCREEN: 5.6.2.-5.7.3.: 02:00-02:08
Expel the extracted elementary bodies from the capillary needle into a single well of the prepared 24-well polystyrene plate [1] and use a new capillary needle for the next extraction [2]. 
EBs being added to well
Talent replacing needle
After sufficient expansion of each isolate, disrupt the infected monolayer with a 1-mililiter micropipette tip [1] and transfer the medium, cell debris, and released Chlamydia into a new 1.5-milliliter microcentrifuge tube [2].
Well being scratched
Talent adding EB solution to tube
Pellet the harvested Chlamydia by centrifugation [1] and resuspend the pellet in 75 microliters of ice-cold sucrose-phosphate-glutamate buffer [2].
Talent adding tube(s) to centrifuge 
Shot of pellet if visible, then buffer being added to tube, with buffer container visible in frame NOTE on 5.11.2 and 5.12.1: These shots exist, but author thinks slating was messed up. The videographer stated the error in the reel. 
Then split the inclusion suspension equally between three, new 1.5-milliliter screw-cap microcentrifuge tubes [1] and store the tubes at minus 80 degrees Celsius [2].
Talent adding suspension to tube(s)
Talent placing tube(s) at -80 °C
Mutant Isolate Phenotype Verification
To set up a host cell culture for the imaging of mutagenized isolates, seed a 96-well glass bottom plate with 1.6 x 104 Cos-7 cells in 100 microliters of complete medium per well [1].
WIDE: Talent adding cells to well(s)
After the host cell monolayer reaches confluency, thaw the harvested mutant clones and wildtype Chlamydia stocks on ice [1] and use one column per isolate to perform a two-fold serial dilution of each mutant isolate [2].
Talent placing tube(s) on ice
Talent adding stock to column(s), with stock container(s) visible in frame
Infect the remaining column with wildtype Chlamydia at a multiplicity of infection of approximately 0.5 [1] and place the column in the cell culture incubator for 10 hours [2].
Talent adding wildtype Chlamydia to well(s)
Talent placing column into incubator
At the end of the incubation, select three wells per mutant isolate that correspond to a multiplicity of infection of less than 1 [1] and generate an imaging position list consisting of two fields of view per well [2].
SCREEN: 6.4.1.: 01:37-01:50 
SCREEN: 6.4.2: 00:00-00:15 Video Editor: please speed up


Protocol Script Questions
A. Which steps from the protocol are the most important for viewers to see? 
n/a

B. What is the single most difficult aspect of this procedure and what do you do to ensure success? 

5.6.2: Visualize the needle by crossing it over the DIC light source. Guide the needle close to the media without touching it. Crossing the needle over the DIC light source will cast a shadow over the FOV.

5.7.2: Using the microscope ensure the opening of the needle is approximately the size of an inclusion. The micromanipulator should be used with the fine adjustment setting as to not crash the needle into the bottom of the well or tear up the host monolayer while attempting to rupture the inclusion. 



Results
Results: Representative Ctr Developmental Mutant Identification

In this scatter plot [1], the time to half-maximal expression of the euo [2] and hctB promoters from individual chlamydial isolates can be observed [3].

LAB MEDIA: Figure 2
LAB MEDIA: Figure 2 Video Editor: please emphasize pink/peach/red dots
LAB MEDIA: Figure 2 Video Editor: please emphasize blue/purple/lavender dots

Clones A3-6-67 [1] and B3-8-58 were selected for isolation [2], as they produced shorter times to half-maximal expression from the euo promoter and longer times for hctB [3]. 

LAB MEDIA: Figure 2 Video Editor: please emphasize pink dot and accompanying A3-6-67 text box
LAB MEDIA: Figure 2 Video Editor: please emphasize pink dot and accompanying B3-3-58 text box

Inclusions with altered kinetics can be identified based on the visualization of the dynamic gene expression of the two promoters [1] and a snapshot of the animated graph can be used to identify the location of the inclusions of interest [2].

LAB MEDIA: Video 1
LAB MEDIA: Figure 3 Video Editor: please emphasize pink dot and accompanying text box

In these representative visualizations, a total of 24 inclusions were identified for isolation [1], 10 of which exhibited differential kinetics upon retesting in three different phenotypic categories [2].

LAB MEDIA: Figure 4
LAB MEDIA: Figure 4 Video Editor: please sequentially emphasize Figures 4A, 4B, and 4C

Eight isolates exhibited decreased euo promoter expression at approximately 24 hours post infection [1], as demonstrated by the A3-6-67 clone [2].

LAB MEDIA: Figure 4A Video Editor: please emphasize 24 HPI data point on all data lines
LAB MEDIA: Figure 4A Video Editor: please emphasize purple data line from 24 HPI to end of graph

The B3-8-58 isolate also exhibited a decreased euo promoter expression at about 24 hours post infection [2] but an overall increase in hctB promoter expression [3], whereas the B3-6-62 isolate expressed increased levels of fluorescence from the euo promoter [4] followed by a sudden loss of expression in both promoters [5].

LAB MEDIA: Figures 4B and 4C 
LAB MEDIA: Figures 4B and 4C Video Editor: please emphasize 24 HPI data point in purple data line in Figure 4B
LAB MEDIA: Figures 4B and 4C Video Editor: please emphasize green data line in Figure 4B
LAB MEDIA: Figures 4B and 4C Video Editor: please emphasize purple data line in Figure 4C
LAB MEDIA: Figures 4B and 4C Video Editor: please emphasize green and purple data lines from peak at about 40 HPI to end of graph in Figure 4C

Analysis of the live-cell micrographs for mutant B3-6-62 reveals that host cell lysis occurred in cells infected with this mutant much earlier than in wildtype infected cells [1].

LAB MEDIA: Video 2 Video Editor: please emphasize red and green signal OR no animation



Conclusion
[bookmark: _Hlk27388131]Conclusion Interview Statements
Travis Chiarelli: Cell-type development-deficient Chlamydia recovery may not be possible, as these cells cannot re-infect the host. Genome-wide association studies can be used after isolation to identify developmental genes through statistical correlation [1].

INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera  

Travis Chiarelli: With the incorporation of alternative promoter-reporters, this method can be extended to the probing of numerous genetic pathways and to the dissection of genetic circuit mechanisms in other intracellular pathogens [1].

INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
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