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Authors, please fill out the brief questionnaire below.   
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)?  ___NO_______

B.   Does your protocol include detailed, step-by-step, descriptions of software usage (Y/N, please specify steps by number)? _NO________

C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 steps__3.5, 3.6, 4.1, 4.2, 4.3, 6.3, 6.6____
D.  What is the single most difficult aspect of this procedure and what do you do to ensure its success?

Step 2 – preparation of media in a manner that leaves them free of any unwanted carbon.  Precautions are listed in Step 2 and 2.1.  
1. Introduction (Schematic Overview and Interview)
A. Schematic Overview (read by voice talent at JoVE):

Authors, please select from “Procedural Narrative” or “Conceptual Narrative” and complete the statements below. Please do not add additional steps.  Then, attach your finished graphic overview.  See accompanying instructions for details and examples.  
Conceptual Narrative:  PLEASE CHOOSE THIS ONE

The overall goal of the following experiment is to isolate soil fungi and bacteria that colonize and degrade biodegradable mulch films____ (Intro).
This is achieved by first incubating biodegradable mulch films in mesh bags in the soil long enough  to permit substantial colonization by native soil microbes_ (P1, use the lower left image. Add an arrow pointing to the white line tucked into the dirt when “biodegradable mulch films” is said. Label the arrow “Mulch piece.”). 
Following incubation, the mulches are extracted and dilution-plated, which yields single, isolated colonies of each culturable type of intimately associated microbe_ (P2, begin with the second image in the top panel thru “dilution-plated” and then show the very bottom figure (the plates with the colonies) ).   

Then, isolated microbes are patched onto fresh, surface-disinfested biodegradable mulches as well as onto agar plates with or without a carbon source in order to compare growth. (P3, add the middle plate of P3 below the colonies from P2. Have a green dot (a colony) from one of the plates move onto the blue rectangle of the middle plate. At “as well as onto agar plates with” add the middle right-hand plate and move a different green colony from the upper plates into it. At “or without a carbon source” add the middle left-hand plate and move a different green colony from the upper plates into it. If possible, add labels either above or below the plates: “Negative control: no added carbon” to the left-hand plate, “Mulch piece” to the middle, “Positive control: added glucose” to the right-hand plate.)
The results are then confirmed in liquid medium (P4, Still working with P3 image: Have the middle  left and right plates disappear and the upper photo of colonies disappear. Add in the tubes below the middle plate and use a pipette/rod/other (? See shots at 6.3 to see what is used to make the transfer) to indicate a transfer to each of the three tubes. If possible, use the labels from above either above or below the tubes: “Negative control: no added carbon” to the left-hand tube, “Mulch piece” to the middle, “Positive control: added glucose” to the right-hand tube.)).
The result show colonization and/or degradation by certain isolates based on scanning electron microscopy, and can be verified by gel-permeation chromatography (P5, figure 3D).
Use Conceptual Narrative images.pdf
B.  Interview: (Said by you on camera. Don’t forget to smile!)  
Authors: Below are statements we would like you to complete that are complementary to the information contained within the schematic overview.    Only one statement should be chosen and completed per author who will be on camera demonstrating the protocol.    In addition to choosing and filling out the appropriate statement, please enter the name of the individual who will say each line.  **If individuals will be doing the demonstrations but not speaking in the introduction, please use statement 1.8 to introduce these demonstrators (ex PI introducing students).   
1.1) Author name Marion Brodhagen: Though this method can provide insight into _biodegradation of compostable mulch films sold for the agricultural industry, it can also be applied to other systems such as any flat, solid organic substrate whose biodegradation in the environment is in question, from plastics in marine environments to plastic films used in the food packaging industry.
Protocol (read by voice talent at JoVE):

Authors:  In order to ensure that your protocol can be filmed in a single day, the protocol text must be limited to 30 steps – each step being defined as 3 lines of 12 pt text in our formatting style below.  This amounts to 3 pages of protocol text.  The scope of the scripted protocol text should include only those aspects of the procedure that require visualization in order to be well understood.     

2. Preparation of Bioassay Materials:  Surface Decontamination of Biodegradable Mulch Films

Voice Talent: The various double-letters in this script are sample names and are pronounced as double letters, e.g. VV and ZZ are pronounced Vee Vee and Zee Zee.
2.1. After incubating mulch pieces in soil and preparing media and reagents according to the text protocol, cut mulch pieces into small 4.25 cm2 squares.

2.1.1. WIDE/MED Mulch pieces and medium and reagents arranged on bench

2.1.2. MED/CU Talent cuts a mulch piece 

2.2. To decontaminate the mulch pieces, autoclave them if it will not alter or degrade them.  For non-autoclavable mulch pieces such as those made from plastics, after preparing a biosafety cabinet according to the text protocol, place the mulch pieces in the decontaminated hood, in rows and incubate the mulch pieces under UV light for two hours.
2.2.1. WIDE Talent places mulch into autoclave
2.2.2. MED Talent places mulch in rows under hood, closes sash and turns on UV
2.3. Using a clean, sterilized forceps, and beginning with the front row and working towards the back to avoid placing hands and arms over the newly decontaminated surfaces, flip over the mulch pieces, placing the disinfested side down on a clean area exposed to UV light but not previously in contact with mulch.
2.3.1. MED/CU Talent flips pieces of mulch and places them in new spots
2.4. After two hours of UV treatment on each side, again working from front to back, use sterile forceps to remove the mulch pieces from the biosafety cabinet and place them into sterile, dry, covered containers such as foil-covered beakers.  Store them at room temperature in darkness.
2.4.1. WIDE Talent approaches hood and turns off UV light
2.4.2. MED/CU Talent places mulch pieces into dry containers and covers one

2.4.3. MED Talent places beakers on bench
3. Plate Bioassay Setup
3.1. Under a sterile transfer hood using aseptic technique, lay the UV-disinfested mulch pieces on the surface of agar plates, setting down one corner first, and gently letting the remainder of the square roll into contact with the agar (TEXT: avoid wrinkles).  
3.1.1. CU Talent lays mulch pieces on agar plates one corner at a time
3.2. For non-water permeable films, place beads of molten, semisolid minimal medium atop the plastic film to provide a water and nutrient source for initial colonization of hydrophobic plastics.
3.3. For non-water permeable films, place four 10 microliter drops of molten, semisolid minimal medium atop the corners of the mulch pieces to provide a water and nutrient source for initial colonization of hydrophobic plastics. Do not touch the surface of the mulch pieces with the pipette tip.   The drops will harden into beads.
3.3.1. CU Talent pipettes MM on the corners of the mulch [Editor: this might be 3.2.1]
3.4. Incubate the covered plates upright overnight at room temperature to solidify, and then store the plates, agar side up in the dark at 4oC.  
3.4.1. MED/CU Talent flips some plates and places them in a sleeve [Editor: this might be 3.3.1]
4. Isolation of Fungi
4.1. After incubating mulch pieces and removing them from the soil, use a sterile spatula and forceps to gently remove the excess soil from the mulches without disturbing the soil that is clinging to the surface. 
4.1.1. MED/CU Talent uses spatula and forceps to carefully remove excess soil  
4.2. Cut biodegradable mulch film into 1 cm2 pieces until 0.5 g of material is recovered for each replicate sample.
4.2.1. CU Talent cuts and collects BDM for a sample
4.3. Transfer 0.5 g of mulch pieces and attached soil to 25 mL culture tubes containing 9.5 mL of PBS.  Add 0.5 g of soil to the soil-only control tubes or to samples where the mulch is completely degraded. 
4.3.1. CU Talent transfers mulch pieces to tubes with PBS
4.3.2. CU Talent adds soil to a tube labeled ‘soil only’
4.4. To break apart any biofilms and detach cells from mulch pieces, vortex the tubes for 30 seconds at high speed, then sonicate them in a waterbath for 10 minutes and vortex them again.  This should yield a homogeneous suspension of microbial cells that were associated with the mulch pieces.

4.4.1. MED/CU Talent vortexes a tube on high speed

4.4.2. MED/CU Talent places tubes in sonicating water bath
4.5. For a serial dilution of samples, prepare one culture tube with 4.5 mls of sterile PBS and fill three wells of a deep-well plate with 450 ul of PBS per sample.

4.5.1. CU Talent pipettes PBS into deep-well plate  

4.6. From the original tubes of suspension, transfer 0.5 mls into the 4.5 mls of sterile PBS to obtain a 5.0 x 10-3 dilution. 

4.6.1. (Slated “.1.1” Can’t tell if this means “.1.1” or “4.1.1” or something else. The author thinks this was filmed directly after 4.4.2. but belongs here.) CU Talent transfers sample to tube of PBS 
4.6B   After vortexing at high speed for 30 seconds, add 50 L to 450 L of PBS in the 96-well plate. Mix by pipetting gently up and down ten times. Repeat until dilutions of up to 5.0 x 10-6 are complete.
4.6.2. CU Talent transfers 50 ul from vortexed tube to a well of PBS in plate, mixes, and transfers a sample to next well and the next
4.7. Use flame sterilized bent glass rods to evenly spread 100 ul from each of the dilutions across the agar surface of PDA plates that contain chloramphenicol (Pronunciation:  klor-am-FEN-i-kahl) to inhibit bacterial growth.
4.7.1.  CU Talent flame sterilizes rod and spreads a dilution on a plate - have other plated samples 
4.8. Store the plates upright for 0 minutesto let the liquid soak in, then seal the plates with Parafilm to avoid spores escaping from unidentified isolates.  Incubate inverted plates at 20oC in the darkness for 5 days to allow both quick and slow-growing fungi to form colonies. 
4.8.1. MED/CU Talent seals a plate with parafilm 
4.8.2. WIDE Talent places inverted plates into incubator
5. Initial Selection of Plastic-degrading Fungi 
5.1. In a biosafety cabinet, examine the dilution plates for single, isolated colonies. Using a single sterile toothpick, gently touch a colony and then touch the agar of Fungal Minimal Medium, Fungal Minimal Medium + plastic, and Glucose Minimal Medium plates; in that order.
5.1.1. MED Talent at cabinet looking at plates
5.1.2. CU/ECU Talent uses toothpick to touch a colony, then transfer to FMM, FMM + plastic, then GMM
5.2. To inoculate agar beads atop plastic films, rub the toothpick gently on the surface of the agar dot and then swipe it across the plastic film.  Repeat the inoculation from the same source colony until there are four replicate streaks on each plate.  
5.2.1. CU Talent rubs toothpick gently on surface of agar dot then swipes it across plastic film.  Talent makes 4th streak on a plate

5.3. After incubating the plates at 20oC in the dark for 5 days, compare plates to identify isolates that grow on mulch pieces better than they grow on minimal medium containing no added carbon aside from agar.  These are potential mulch degraders. The plate showing the most fungal growth is a positive control plate that contains glucose.
5.3.1. CU Talent compares an isolate on three media showing one that grows better on mulch. [Video Editor: For the final sentence, add an arrow pointing to the plate on the right and a label that says “Positive control: contains glucose.”]
5.4. Soil isolates may not be entirely pure at this point, so use a sterile toothpick to scrape inoculum from the fungus colonizing the mulch, and streak it for isolation onto potato dextrose agar. Then seal the plate and incubate for five days.  After the five day incubation, single isolated colonies will have arisen. Confirm that these new purified colonies show mulch colonization in the plate bioassay similar to that observed with the original, potentially impure isolates.   

5.4.1. CU Talent scrapes inoculum from fungus on mulch and streaks it on potato dextrose agar [Editor: This goes with first two sentences]
5.4.2. CU Talent holds up a plate with single colonies (These are orange colonies) [Editor: 3rd sentence]
5.4.3. Talent holds up a plate with BDM, showing growth for second time and confirming colonization by the pure isolates. (Editor: this will be a Petri plate containing black plastic and goes with final sentence)
6. Stringent Confirmation of Plastic Utilization via Liquid Bioassay
6.1. Once potential mulch degraders have been identified by the plate bioassay, verify using a liquid bioassay.  In this final confirmatory assay, even agar is lacking, and the mulch pieces are truly the sole carbon source for microbial growth in this stringently prepared medium.  To begin the assay, jprepare the pre-cut mulch piece for surface disinfection. (TEXT: refer to text protocol for details).  
6.1.1.  WIDE Talent approaches cabinet then places prepared medium and pre-cut mulch pieces down
6.1.2. CU Prepared medium and pre-cut mulch pieces arranged in cabinet
6.1.3. CU Talent places a pre-cut mulch piece into somthing
6.2. After decontaminating the mulch pieces with UV light as demonstrated earlier, for each replicate of a microbial isolate, prepare three tubes for inoculation:  i) an experimental tube with 5 mLs of minimal medium containing a mulch piece of the predetermined size, ii) a negative control with 5 mLs of minimal medium with no carbon source, and iii) a positive control with 5 mLs of glucose-containing liquid medium.  Additionally, prepare a replicate tube of minimal medium containing each mulch to be tested, but do not inoculate it.  This control tube will reveal any microbial growth resulting from contamination.
6.2.1. CU FOUR labeled tubes on set up on the bench for an isolate:  an experimental tube with 5 ml of mm and mulch, negative control with 5 mls of mm and no carbon source, a positive control with glucose containing medium, and one tube with MM and mulch - Videographer, have talent point out each tube or set of tubes according to VO
6.3. After growing and collecting fresh spores according to the text protocol, in a sterile transfer hood, inoculate the previously prepared culture tubes with a million spores or yeast cells.  Seal the caps and incubate in the dark without shaking at 20oC.  
6.3.1. CU Talent holds container of spores

6.3.2. MED/CU Talent inoculates culture tubes with spores

6.3.3. WIDE Use 4.8.2 here talent places tubes into incubator
6.4. Observe the samples weekly for growth. Mycelial (Pronunciation:  my-SEE-lee-ahl) growth of fungi on mulch pieces may be visible within the first week after inoculation, especially at the edges of the mulch pieces.
6.4.1. CU/ECU Talent at bench checking samples - point out mycelial growth on edges of mulch
6.5. For planktonic yeast, monitor growth by optical density readings at 600 nm.  Because filamentous fungi are likely to attach directly to the mulch pieces, assess the growth by eye, and confirm by light microscopy and/or scanning electron microscopy.
6.5.1. CU Talent looks for planktonic yeast growth 
6.5.2. MED/CU Talent places a sample into spectrophotometer - show reading if visible
6.6. In minimal medium-only controls, look for miniscule white flecks that are too small to register a change in optical density using spectrophotometric methods.  Use a Pasteur pipette to aspirate the flecks and observe them using differential interference contrast microscopy. 
6.6.1.  CU/ECU Talent examines sample for white flecks
6.6.2.  ECU Talent aspirates flecks and transfers to a slide
6.6.3. LAB MEDIA Figure 3A
7. Representative Biofilm Degradation Results-(second to last section) 
7.1. After isolating three potential mulch-degrading isolates in the plate bioassay from both a cellulosic mulch called WeedGuard Plus that was our positive control, and a starch-based plastic mulch called BioAgri, they were incubated in the liquid bioassay for 68 days and harvested before subjecting them to scanning electron microscopy.  As expected fungal hyphae were observed on all the samples except XX and YY, where rod-shaped cells were observed.  For the isolates on our cellulose control mulch, no growth was observed in the FMM-only controls.
7.1.1. LAB MEDIA Table 2

7.2. As shown here, in the uninoculated controls for the WeedGuard Plus mulch, residual tracheary elements of the plant-derived fibers were only detectable as slight pock-marking seen in rows on some of the fibers.
7.2.1. LAB MEDIA Figure 2A
7.3. Though fungal hyphae were observed in all three inoculated samples of our cellulose control mulch, tracheary elements were plainly visible only in the SS samples, suggesting that digestion of cellulosic (Pronunciation:  sell-you-LOH-sik) material revealed the lignified (Pronunciation:  LIG-ni-fied) tracheary (Pronunciation:  TRAY-key-airy) elements beneath.  Isolate SS was tentatively identified using 18S ribosomal DNA as a sordariomycete (Pronunciation:  sore-dare-ee-oh-MY-seat) within the order Sordariales. (Pronunciation:  sore-dare-ee-ALE-eez)
7.3.1. LAB MEDIA Figure 2B

7.4. For the starch-based plastic mulch isolates, no significant growth was observed in the minimal medium-only controls.  Single white specks visible upon swirling the culture tubes of isolates VV and ZZ were observed using differential interference contrast microscopy.  For Isolate VV, the speck was a spore mass (not shown), presumably residual from the initial inoculation.  For Isolate ZZ, the mass was composed of loose mesh of hyphae (Pronunciation:  HIGH-fee) approximately 0.2 mm diameter, suggesting that the original spore inoculum had germinated, but had not grown beyond the mass pictured here.
7.4.1. LAB MEDIA Figure 3A
7.5. As seen here, in the uninoculated controls for the starch-based plastic mulch (Figure 3B), a bumpy texture is observed.  The identity of the white features is unknown, but they are absent in a film colonized by Isolate VV shown here.  (3C).
7.5.1. LAB MEDIA Figure 3B Editor, point out bumpy texture then the white textures
7.5.2. LAB MEDIA Figure 3C Editor point this panel out with the VO at the end
7.6. Both the white particles and bumps are gone in a film colonized by Isolate ZZ.  In addition, the latter sample showed the uniform occurrence of fissures across the BDM surface.  Using 18S ribosomal DNA, isolate VV was tentatively identified as Penicillium (Pronunciation:  pen-i-SILL-ee-um) sp. and isolate ZZ was tentatively identified as a sordariomycete within the order Hypocreales (Pronunciation:  high-poh-kree-ALE-eez).

7.6.1. LAB MEDIA Figure 3D Editor, point out samples VV and ZZ with the VO
INSTRUCTIONS FOR AUTHORS:

Please ensure that the representative results narration is appropriate and correctly describes your images, movies, or figures.  Our editors have ensured that the results are written in our format.   

We consider this section a critical aspect of the video, because here is where you provide validation for your experiments.  For example, if this is a cell culture preparation, this section is where the video will show your cells at various time points following culturing.  If this is an imaging prep, then this part is where you will show examples of your imaging experiments.  

Please limit the extent of narration to no more than 2-3 lines of text per image or movie file being described.   Figures with multiple panels submitted with the original protocol should be broken up so that each panel is a separate image.   Like the schematic, each image or movie file supplied in the results should be referenced by annotation in parenthesis, however for the results, the specific filename should be given in parenthesis.  

Below is an example of results text:

EXAMPLE REPRESENTATIVE RESULTS

5.  Evaluation of Morpholino Injection and Knockdown
5.1   Representative results of both morpholino injection and mRNA injection are shown here. The    

        uninjected control at 48 hours post fertilization looks normal, as expected 

        -LAB MEDIA: 0123_PIname_Figure1.tif  (Replace 0123 with your jove video #)

5.2   However, embryos injected with the morpholino heg_e3i3_egfr1, which knocks down Heg isoforms

                     containing the first of two EGF-like repeats, exhibit brain edema.


        -LAB MEDIA: 0123_PIname_Figure2.tif


5.3   Injection of heart of glass mRNA also produced an obvious phenotype. At 24 hours post fertilization, 

        the heads of the uninjected controls look normal 

        -LAB MEDIA: 0123_PIname_Figure3.tif

5.4   Conversely, some of the embryos injected with the mRNA exhibit cyclopia     

                     -LAB MEDIA: 0123_PIname_Figure4.jpg

Please visit the following URL to see an example of how the results will look when complete: http://www.jove.com/video/1597/results-example-mably?access=ksw0bprj 

8. Conclusion (said by authors on camera)

Authors: Below are statements we would like you to complete that summarize and conclude the video. Only one statement should be chosen and completed per author who will be on camera demonstrating the protocol. In addition to choosing and filling out the appropriate statement, please enter the name of the individual who will say each line.
8.1 Author name Marion Brodhagen_________: Don't forget that working with unidentified fungal and bacterial isolates can be extremely hazardous and precautions such as wearing gloves, sealing culture tubes and dishes, and working in a BSL-2 type biosafety cabinet should always be taken while performing this procedure.   
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 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.

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.

( 2010, Journal of Visualized Experiments


