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A.  Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)_____No____  

Can you record movies/images using your own microscope camera? (Y/N)_________  

If no, JoVE will need to record the microscope images using our scope kit (through a camera port or one of the oculars). Please list the make and model of your microscope: 

B.   Software Usage: 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.) ____________2,7 and 3.4_______________________________
Authors, please answer this question with the steps listed here in the protocol section for use by the videographer.

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.) _________2,7 and 3.4__________________
Authors, please answer this question with the steps listed here in the protocol section for use by the videographer.

E.  Will the filming need to take place in multiple locations? (Y/N) __No_____ If yes, how far apart are the locations? ___________________________________________________

1. Introduction (Experimental Goal and Author Interviews) 
A. Experimental Goal: (read by voice talent at JoVE)
The overall goal of this experiment, is to observe production of the chemicals 2,3-butanediol, R-acetoin, 2-ketogluconic acid and xylonic acid by Klebsiella pneumoniae using the hydrolysate of bamboo as the feedstock. (Intro)
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Jian Hao: This method can help answer key questions in the biotechnology field, such as chemical production through biological routes. 
1.2. Jian Hao: The main advantage of this technique is that the hydrolysate of bamboo can be used as the feedstock for many chemicals produced by Klebsiella pneumoniae.   

D. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
1.3. ** Jian Ho: Demonstrating the procedure will be Dong Wei, a phD candidate from my laboratory.  

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.

Protocol: (read by voice talent at JoVE)
2. Preparation of Bamboo Hydrosylate
2.1. To begin, using a series of NaOH solutions in 250 ml flasks [1-WIDE/MED-TXT], and add 5 g of bamboo powder to 40 ml of NaOH to make a 10% solution [2-MED/CU]. 
2.1.1. Talent places NaOH solutions in flasks down on bench (TEXT: Ranging from 0.05 M to 0.5M in 0.05 M increments)
2.1.2. Talent adds 5 g of bamboo powder to NaOH in flasks
2.2. Incubate the solutions in a water bath at 60 °C or 100 °C for 60 minutes [1-MED], or incubate the solutions in an autoclave at 121 °C for 60 minutes [2/b/c-WIDE].
2.2.1. Talent places flasks into waterbath
2.2.2. Talent places flasks into autoclave set at 60 or 100 degrees
2.2.2.b ADDED: Taking samples out of autoclave

2.2.2.c ADDED: Putting samples in racks
2.3. Following the incubation, centrifuge the mixtures for 5 min [1-MED]. Then, remove the supernatant, add 100 mL of fresh water and mix [2-MED/CU]. 
2.3.1. Talent places mixtures into centrifuge and sets speed and time
2.3.2. Talent finishes removing supernatant and adds fresh water and mixes
2.4. Repeat the washing 5-6 times, until the pH of the supernatant reaches 6.8 [1/b-MED/CU].   Then to carry out enzymatic hydrolysis, use 98% H2SO4 to adjust 50 ml of each solution to pH 5.0 [2-MED/CU].  
2.4.1. Talent places samples back into centrifuge for a second wash
2.4.1.b ADDED: shot showing progressively cleaner waste through the 5-6 washes
2.4.2. Talent adds H2SO4 to adjust pH of solution to 5.0
2.5. Next, add 0.5 mL of 200 filter paper activity, or FPU/mL of cellulase.  The final ratio of cellulase to bamboo should be 20 FPU per 1 gram of bamboo [1-MED/CU].
2.5.1. Talent adds cellulase to samples
2.6. Incubate the mixture at 50 (C with shaking for 36 hours.  Following hydrolysis, some solid will remain in the mixture [1-MED].  To obtain a clear hydrosylate, centrifuge the solutions at 7,690 x g for 5 minutes [2-MED-TXT].

2.6.1. Talent places samples into incubator and starts shaking

2.6.2. Talent places samples into centrifuge and sets speed and time (TEXT: Quantify chemical composition according to the text protocol).
2.7. To prepare a large volume of hydrolysate follow a similar procedure as just demonstrated, except replace the 250 ml flasks with a 30 liter stainless steel tank, a 60 liter plastic tank [1-WIDE/MED], and a modified shaking water-bath, which is equipped with a mechanical agitator [2/b/c-WIDE/MED].
2.7.1. Talent begins to set up a large scale procedure and points out the tanks

2.7.2. Talent points out the shaking water bath with the mechanical agitator
2.7.2.b ADDED: Taking large volume samples out of centrifuge

2.7.3.c ADDED: CU of panel showing settings
2.8. Jian Hao, Step 2.7: Using a mechanical agitator is important to distribute the mixture well [1-INTERVIEW]
2.8.1. Talent recites the above statement looking off camera 

3. Chemical Production by Klebsiella pneumonia Using Bamboo Hydrosylate
3.1. After preparing fermentation medium according to the text protocol [1-WIDE/MED-TXT], prepare a seed culture, by adding K. pneumoniae cells to a plate [2-ME/CU-TXT] and culture over night [3-WIDE/MED].
3.1.1. Talent sets autoclaved medium on bench (TEXT:  3-L autoclaved in 5L bioreactor)
3.1.2. Talent adds K. pneumonia cells to plate (TEXT: Stored at -80 (C)
3.1.3. Talent places cultures into incubator
3.2. Then transfer the culture to a 250 ml flask containing 50 ml of LB medium [1-CU-TXT].  Incubate the culture at 37 (C and 200 rpm overnight.  Wild-type, the budC mutant and the budA mutant are used for 2,3-butanediol, R-acetoin and 2-ketogluconic acid production, respectively [2/b-WIDE-TXT].
3.2.1. Talent inoculates flask of medium with culture from plate (TEXT: 10 g/L tryptone, 5 g/L yeast extract, and 10 g/L NaCl)
3.2.2. Talent places samples into incubator and starts shaking (TEXT: Cell density should reach OD600 = 2)
3.2.2.b ADDED: Taking samples out of incubator
3.3. Inoculate 50 ml of the seed culture into the bioreactor [1-MED].  Maintain the culture at 37 (C with a pH of 6.0 and 7.0 for R-acetoin and 2,3-butanediol, respectively [2-WIDE/MED]. 
3.3.1. Talent inoculates the seed culture into the bioreactor

3.3.2. Talent measures pH of bioreactor and it reads 6.0 or 7.0 for R-acetoin or 2,3-butanediol
3.4. For 2-ketogluconic acid production, maintain the culture at pH 7.0 for the first 4 hours, then switch to a pH of 5.0 [1-MED/CU]. 
3.4.1. With pH at 7.0, talent switches culture to a pH of 5.0
3.5. For 2,3-butanediol production, maintain the culture in a microaerobic environment with air supplementation at 2 L/min and 250 rpm [1-MED].
3.5.1. Shot of culture in a microaerobic environment with air at 2L/min and 250 rpm shaking
3.6. For R-acetoin production, maintain the culture in an aerobic environment with air supplementation at 4 L/min at 450 rpm [1-MED].
3.6.1. Shot of culture in aerobic environment with air at 4L/min and 450 rpm shaking 
3.7. For 2-ketogluconic acid production, maintain high aerobic conditions with air supplementation and agitation rates at 4 L/min and 500 rpm, respectively [1-WIDE/MED].
3.7.1. Shot of culture in high aerobic conditions with air at 4 L/min and 500 rpm
3.8. Jian Hao, Step 3.4: Culture pH, air supplementation rate and agitation rate must be precisely controlled [1-INTERVIEW].
3.8.1. Talent recites the above statement looking off camera
3.9. Finally, collect 5-mL samples every 2 hours during the fermentation [1-MED] and use high-pressure liquid chromatography to analyze them to determine the chemical concentrations in the broth [2-WIDE/MED].
3.9.1. Talent takes a 5 ml sample from fermentation
3.9.2. Talent adds sample to HPLC machine
4. Results: Chemical Production by Klebsiella pneumonia Using Bamboo Hydrosylate 
4.1. Using the protocol demonstrated in this video, higher temperatures and NaOH concentrations between 0.25 and 0.40 M favored production of hydrosylate from bamboo.  About 20 g/L glucose and 10 g/L xylose were produced during the flask-scale enzymatic hydrolysis and 30 g/L glucose and 15 g/L xylose were obtained from the large-volume hydrolysate preparation [1-LM].
4.1.1. LAB MEDIA Figure 2, Editor, for the second sentence, point out the highest dots on each graph – the red dot for glucose and the blue dot for xylose.
4.2. As shown here, 2,3-butanediol was produced by K. pneumoniae in microaerobic conditions.  The process was divided into two periods. In the first, glucose was used by the cells to produce 7.6 g/L of 2,3-butanediol.  In the second period, the xylose in the broth was used by the cells, and an additional 5.1 g/L 2,3-butanediol was produced [1-LM].
4.2.1. LAB MEDIA Figure 3, left panel, Editor, add in the figure legend one sample at a time.  For 7.6 g/L of 2,3 –butanediol, use an arrow to point out the open pink circle above the 8-hour mark.  For the 5.1 g/L, point out the rest of the rising pink line above the blue dotted line.
4.3. R-Acetoin was produced by the bud C mutant of K. pneumoniae under aerobic conditions.  As in 2,3-butanediol production by the wildtype strain, glucose and then xylose were used in sequence and K. pneumoniae–delta bud C produced 13g/L of R-acetoin [1-LM].
4.3.1. LAB MEDIA Figure 4, left panel, Editor, add in the figure legend one sample at a time.  For the 13g/L of R-acetoin, use an arrow to point out the top of the purple line of circles at the 16-hour mark.
4.4. 2-ketogluconic acid and xylonic acid were produced by the bud A mutant of K. pneumoniae and this process required high air supplementation.  The glucose in the medium was first converted to gluconic acid, and further converted to 2-ketogluconic acid. at the same time xylose was converted to xylonic acid.  25 g/L of 2-ketogluconic acid and 14 g/L of xylonic acid were finally produced [1-LM].
4.4.1. LAB MEDIA Figure 5, Editor, for the first sentence, add in the two graphs, one at a time as 2-ketogluconic acid and xylonic acid are mentioned.  For the second sentence, in the left hand graph, use arrows to point out the red line and then the yellow line for the glucose and gluconic acid and then the pink line for the 2-ketogluconic acid.  Then point out the blue line and the green line in the right hand graph for the end of the sentence for xylose was converted to xylonic acid.  For the last sentence, use arrows to point out the top of the pink line in the left hand graph, and then the second to the last circle ~14 hours (the highest circle) for the xylonic acid.
5. Conclusion (said by authors on camera)

5.1. Jian Hao: Once mastered, large volumes of bamboo hydrolysate can be prepared in 3 days if it is performed properly.

5.2. Jian Hao: Following this procedure, other biomass like maize straw and (begrass?) can be used as feedstock for chemical production by K. pneumoniae.

5.3. Jian Hao: After watching this video, you should have a good understanding of how to _produce chemicals using bamboo hydrolysate as feedstock.
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.

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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