Submission ID #: 53444
Editor Name: Michael Linnes
Videographer name: Yosi Leon
Film Date: October 18, 2015
Authors and Affiliations: Naama Lang-Yona1, Yinon Mazar2, Michal Pardo, and Yinon Rudich2 

1Multiphase Chemistry Department, Max Planck Institute, Mainz, Germany 2Earth and Planetary Sciences Department, Weizmann Institute of Science, Rehovot, Israel

Title: Air-Sampled Filter Analysis for Endotoxins and DNA Content. 
Corresponding Author: 

Yinon Rudich 

Earth and Planetary Sciences Department 

Weizmann Institute of Science

Rehovot, Israel

yinon.rudich@weizmann.ac.il
Co-authors:

ynonmaz@gmail.com 

naamalan@gmail.com  
Questionnaire:
A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)_____No 
B.   Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)____No 
C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 individual steps using the step numbers listed in this document. (Please do not list entire sections.) 
3.1, 3.2, 5.3, 5.5.
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 step numbers listed in this document. (Please do not list entire sections.) 4.5
E.  Will the filming need to take place in multiple locations? (Y/N) _Yes.____ If yes, how far apart are the locations? 3 locations are in the same building (different floors), 1 location is in a different building, 50 m away.
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. 
The overall goal of this procedure is to describe how to accurately analyze endotoxin and DNA content of extracted airborne particles sampled on filters. (Intro)
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)   
1.1. Prof. Yinon Rudich: This method can help answer key questions in indoor and outdoor biological aerosol research, such as understanding health risks.
1.2. Dr. Naama Lang-Yona: The main advantage of this technique is that various analyses can be performed off-line on the same sample.
C. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!) 
1.3. ** Yinon Rudich: Demonstrating the filter sampling procedure [1.3.1 – INT] will be Yinon Mazar, a grad student from my laboratory. [1.3.2 – MED] Demonstrating the DNA analysis procedure will be Dr. Michal Pardo, a post-doc from my laboratory.  [1.3.3 – MED]
1.3.1. Interview style: Author saying the above 

1.3.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.
1.3.3. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.

Protocol (read by voice talent at JoVE):  
2. Air Filter Preparation and Sampling
2.1. For high volume sampling, use filters made of quartz fiber, or choose the specific type of filter, as well as a filter cut-off size, that best fits the research needs. [2.1.1 – MED - TXT]
2.1.1. Talent holds up the quartz fiber filter of the dimensions listed. (TEXT: Quartz Fiber Filter, 20.3 × 25.4 cm2)

2.2. Pre-bake the filters intended for organic and biological compound sampling by first wrapping them individually in aluminum foil [2.2.1 – MED] and then baking them in a laboratory furnace at 450 °C for at least 5 hours.  This will destroy any pre-existing organic residues.  [2.2.2 – MED - TXT]
2.2.1. Talent wraps filters in aluminum foil

2.2.2. Talent places the wrapped foils into a preheated furnace. (TEXT: Bake @ 450 °C, 5 hrs)
2.3. Store the baked filters at -20 °C until they are to be used for sampling. [2.3.1 – MED]
2.3.1. Talent places filters in the freezer.

2.4. Next, clean and disinfect the high volume sampler such as the one described in the accompanying text protocol. [2.4.1 – MED] 
2.4.1. Talent wipes down the sampler.
2.5. Then, place the pre-baked filter into the filter cassette [2.5.1 – CU] and run the sampler, in accordance with manufacturer’s instructions, to collect an appropriate sample. [2.5.2 – MED]
2.5.1. *Film as written

2.5.2. Talent turns on the sampler.
3. Extraction of Endotoxin from Filter Fibers
3.1. In a class 2 biosafety cabinet, cut 22 circular pieces of clean, pre-baked filter material using a clean 1.12 cm diameter cork borer. [3.1.1 – MED]  Use these pieces to prepare a range of endotoxin spiked filters to be used as controls. [3.1.2 – CU - TXT]
3.1.1. Talent punches filter pieces in biosafety cabinet

3.1.2. Close up view of talent punching the filter and placing them into the plate used for endotoxin spiking. (TEXT: *See Accompanying Text Protocol)
3.1.3. [added] Camera presenting the 22 filter pieces in the petri dishes.
3.2. Next, cut the filters containing the collected sample using a clean 1.12 cm diameter cork borer and place each sample into its own pyrogen-free 2 mL tube. [3.2.1 – CU]  Also, transfer the dried, endotoxin spiked filters into separate pyrogen-free 2 mL tubes.[3.2.2 – CU]
3.2.1. *Film as written

3.2.2. *Film as written

3.3. Add 1 mL of pyrogen free water to each tube [3.3.1 – CU] and shake them for 60 minutes at room temperature using a laboratory shaker. [3.3.2 – MED]
3.3.1. *Film as written

3.3.2. *Film as written
3.4. Next, centrifuge the sample tubes in a microcentrifuge at 375 x g for 10 minutes. [3.4.1 – MED - TXT] Then, transfer the supernatant, which contains the endotoxins, into a new pyrogen-free 2 mL tube. [3.4.2 – CU]
3.4.1. Talent places samples into centrifuge and starts the spin.(TEXT: 375 x g, 10 min) 
3.4.2. *Film as written
4. Limulus Amebocyte Lysate Endotoxin Test 
4.1. Prepare a pyrogen-free 96-well flat bottom microplate with a lid for the endotoxin test [4.1.1 – MED] by first laying out the sample locations.[4.1.2 – LM]
4.1.1. Talent takes out plate and starts writing down the sample map.

4.1.2. Figure 1 (Video Editor: Show as a small insert into shot 4.1.1)
4.2. Next, turn on the microplate reader [4.2.1 – MED] and program it for a kinetic reaction at 37 °C with shaking every 5 minutes, followed by measurements at 405 nm. Repeat the 5 minute shake and the plate reading 18 times. [4.2.2 – MED Over the Shoulder - TXT]
4.2.1. *Film as written

4.2.2. Talent programs the kinetic reaction. (TEXT: Incubate @ 37 °C, (Shake 5 min, Read @ 405 nm) x 18) (Video Editor: Make the text overlay 3 lines, for the 2nd and 3rd lines, place the text in the same set of parentheses and put x 18 to the right, centered between the 2 lines.)
4.3. Load the samples into the assay by placing 50 μL of the standard endotoxin solutions, previously used to spike the filters, into rows A1 through A10 and B1 through B10. [4.3.1 – CU] Place the blanks into A-11, A-12, B-11, and B-12.[4.3.2 – CU]
4.3.1. *Film as written

4.3.2. *Film as written

4.4. Next, add the supernatant from the spun spiked filter extract and its blanks into rows C and D… [4.4.1 – CU] Then, add the supernatants from the experimental samples and blanks into the remaining wells as needed.  [4.4.2 – CU]
4.4.1. *Film as written

4.4.2. *Film as written – samples placed in rows C and D.
4.5. To activate the test, quickly add 50 μL of the limulus amebocyte lysate solution to each well. [4.5.1 – CU] Gently shake the plate horizontally before lifting it into the plate reader and starting the experimental run. [4.5.2 – MED]
4.5.1. *Film as written

4.5.2. *Film as written 

4.5.3. [added] Talent places the plate in the plate reader.

4.6. Once finished, remove the plate from the plate reader. [4.6.1 – MED] Determine the endotoxin level in each sample using the standard curve and also calculate the efficiency with which the endotoxins are extracted from the sample filters. [4.6.2 – MED Over the Shoulder - TXT]
4.6.1. *Film as written

4.6.2. Talent sits at computer and calculates the endotoxin levels and extraction efficiency. (TEXT: Endotoxin Extraction Efficiency = Spiked Endotoxin Measurement / Spiked Endotoxin Loaded) (Video Editor: Show the text after the word “and”)
5. DNA Extraction from Experimental and Spiked Filters
5.1. First, prepare the DNA spiked filters as described in the accompanying text protocol.[5.1.1 – MED - TXT]
5.1.1. Talent works with samples (adding DNA). (TEXT: *See accompanying text protocol)

5.2. For each filter sample, prepare a mixture of acid-washed glass beads. [5.2.1 – CU] To 0.5 mL sterile tubes, add 0.1 grams of beads that have a diameter of 425 to 600 μm and 0.3 grams of beads that have a diameter of less than or equal to 106 μm. [5.2.2 – CU - TXT]
5.2.1. Talent sets out tubes and the glass beads.

5.2.2. Talent places the larger glass beads into the tube first, followed by the small glass beads. (TEXT: 0.1 g – beads 425 to 600 μm, 0.3 g - beads  ≤ 106 μm)
5.3. Next, cut three circular pieces from randomly-selected locations on each filter sample using a disinfected 1.12 cm diameter cork borer. [5.3.1 – CU] Place the filter samples into individual screw-top 2 mL tubes. [5.3.2 – CU]
5.3.1. *Film as written

5.3.2. *Film as written Filters were placed in a petri dish and then where transferred into the tubes.
5.4. Then, add the glass bead mixture to each tube along with 60 μL of the cell-lysis buffer supplied with the DNA extraction kit. [5.4.1 – CU]
5.4.1. Talent adds glass bead mixture and then lysis buffer to one of the tubes.

5.5. Close the tubes and place the samples into the bead beater. [5.5.1 – CU] Use a bead beater to disrupt the filtered cells mechanically for 1 minute [5.5.2 – MED] and then cool the samples by placing them on ice for an additional minute.  Repeat this cycle 5 times. [5.5.3 – CU - TXT]
5.5.1. *Film as written

5.5.2. Talent turns on bead beater

5.5.3. Talent removes sample and places it on ice. (TEXT: Repeat 5x)
5.6. Proceed to follow the kit supplier's protocol and extract the DNA from the lysed cells. [5.6.1 – MED] After elution, reload the eluted sample through the extraction column a second time to improve the DNA yield. [5.6.2 – CU]
5.6.1. Talent sets out kit on bench and performs one of the extraction steps.

5.6.2. Talent places sample back into column a 2nd time.

6. Quantitative-PCR analysis. 

6.1. Switch on the quantitative PCR instrument in advance to allow it time to warm up… [6.1.1 – MED] In a new program file, insert the details for the quantitative PCR run in the instrument-operating software. [6.1.1 – MED Over the Shoulder - TXT]
6.1.1. *Film as written Both instrument and computer were turned on,
6.1.2. Talent at computer entering the information as described in the text overlay. (TEXT:  95 °C for 10 min, (95 °C for 15 sec, 60 °C for 60 sec) x 45)
the plate array design in the software is also presented.
6.2. Next, disinfect the work surface with surface DNA-decontaminant and work only with sterile tubes, tips, and reagents. [6.2.1 – MED] Also, place a bucket of ice next to the working bench and place the Taq-polymerase mix into the bucket. [6.2.2 – MED]
6.2.1. Talent sprays down the work surface.
6.2.2. *Film as written
6.3. Prepare the quantitative PCR reaction mix as described in table 5 of the accompanying text protocol and store the reaction mix in the dark and on ice until use. [6.3.1 – CU - TXT]
6.3.1. Talent adds last few components to the reaction mix and places it on ice in the dark. (TEXT: See Table 5 of accompanying text protocol.)
6.4. Next, place a clean microplate into a plate holder to prevent it from touching the working surface and to keep it clean. [6.4.1 – CU] Add 1 µL of standard DNA, sample DNA, or nuclease free water inside the wells of the quantitative PCR microplate in triplicate.  [6.4.2 – CU]
6.4.1. *Film as written

6.4.2. *Film as written
6.5. Then, add 9 µL of the master reaction-mix into each reaction well. [6.5.1 – CU] When finished, cover the plate with optical adhesive film and seal it tightly on all sides. [6.5.2 – CU]
6.5.1. *Film as written
6.5.1 A. Talent fill the last wells in the plate.
6.5.2. *Film as written
6.6. Spin down the plate in a centrifuge equipped with plate buckets for 1 min at 1000 x g [6.6.1 – MED - TXT] before placing it in the thermo cycler. [6.6.2 – CU]
6.6.1. *Film as written (TEXT: 1000 x g, 1 min)
6.6.2. Talent places the plate in the q-PCR device.
6.7. Finally, activate and run the prepared quantitative PCR program. [6.7.1 – MED Over the Shoulder]
6.7.1. *Film as written
7. Results: Centrifugation Speed and Filter Load Influences the Measured Endotoxin Concentration in Samples
7.1. During the endotoxin extraction, filter samples are spun on a centrifuge to extract the endotoxin from the filter.  Different centrifugation speeds result in various extraction efficiencies, especially at higher endotoxin concentrations.[7.1.1 - LM]
7.1.1.  Figure 3a (Video Editor: Move the x-axis label so it is centered under figure 3a and delete the “A” in the top right of the graph.)
7.2. A preliminary test for extraction efficiency should be conducted for the specific filter chosen and protocol performed. Higher extraction efficiencies are obtained from spiking clean filters, compared with sampled quartz filters, and both of these efficiencies are lower than that achieved via direct detection of the standard solution.  [7.1.2 - LM]
7.2.1. Figure 3b (Video Editor: Move the x-axis label so it is centered under figure 3b and delete the “B” in the top right of the graph. Highlight each graph line (or line in the legend) when mentioned.) 
8. Conclusion (said by authors on camera) 
8.1. Naama Lang-Yona: Once mastered, the endotoxin analysis can be done in 3.5 hours if it is performed properly.

8.2. Michal Pardo: Following this procedure, other methods like DNA sequencing can be performed in order to answer additional questions regarding the transport of organisms in the atmosphere. 
8.3. Yinon Rudich: After watching this video, you should have a good understanding of how to efficiently extract endotoxins and DNA from air-sampled filters and analyze them accurately. 
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.  

Insert your media filenames here.
Figure 3

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.
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