APPROVED SHOTLIST FOR FILMING
Submission ID #: 58026
Editor Name: Caitlin McAllister

Videographer name: TBD
Film Date: TBD
Link: https://www.jove.com/account/file-uploader?src=17697978
Authors and Affiliations: 

Jinqiang Liu1*, Ruina Zhang1*, Huanhuan Liu1, Jie Duan1, Jia Kang1, Zemin Guo1, Benye Xi1, Zhiguo Cao2

1Ministry of Education Key Laboratory of Silviculture and Conservation, Beijing Forestry University, Beijing, China

2School of Environment, Henan Normal University, key Laboratory for Yellow River and Huai River Water Environment and Pollution Control, Ministry of Education, Henan Key Laboratory for Environmental Pollution Control, Xinxiang, Henan, China 
*These authors contributed equally to this work as first co-authors.

Title: Assessing the Particulate Matter Removal Abilities of Tree Leaves 

Corresponding Author: 

Benye Xi (benyexi@bjfu.edu.cn)

Zhiguo Cao (wq11ab@163.com)
Co-authors:
Jinqiang Liu (jqLiu@bjfu.edu.cn)
Ruina Zhang (zrn163163@163.com)
Authors: 
Huanhuan Liu（534976438@qq.com）
Jie Duan (duanjiebfu@vip.qq.com)
Jia Kang (759648570@qq.com)

Zemin Guo (987580932@qq.com)
A.  Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? N  

Can you record movies/images using your own microscope camera? 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: Hitachi S-3400 scanning electron microscope (working conditions: vacuum; resolution: 3.0 nm; Hitachi, Tokyo, Japan) 
B.   Software Usage: Does your protocol include detailed, step-by-step, descriptions of software usage? N 

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.) 1.3, 1.4.1, 1.5, 1.6.1
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.) The single most difficult aspect of this procedure is 1.6.1.To ensure the success of the procedure, the ultrasonic pulse and ultrasonic time should be control strictly by selecting the suitable parameters for different tree species. Only in this way, the PM retained on leaf surfaces could be collect accurately. In addition, because of the longer ultrasonic cleaning time, we must pay more attention to stir the leaves with a glass rod in one direction with a constant frequency (2 seconds for one circle) to avoid destroying the microstructure on leaf surfaces or the effect of the mass of chlorophyll a 
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? N
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. 
A.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Jinqaing Liu: This method can help answer key questions in the Relationship between Urban Forests and Particulate Matter Pollution fields, such as how to select tree species with high particulate matter removal abilities [1-MED]. 
1.1.1. Named author states the above, looking slightly off to the side. Interview style. 
1.2. Jinqaing Liu: The main advantage of this technique is that the PM removal abilities of trees can be assessed accurately and quantitatively by collecting the PM retained on leaf surfaces completely [1-MED]. 
1.2.1. Named author states the above, looking slightly off to the side. Interview style.  

B.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  
N/A

C. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
N/A

D.  Ethics title card: (for human subjects or animal work, does not count toward word length total)
N/A
Protocol: (read by voice talent at JoVE)
2. Leaf Collection, Elution, and Mass Measurement of PM
2.1. To begin, select five healthy, individual trees with similar diameter at breast height of each tree species [1-WIDE]. Then, randomly collect four larger branches from four directions of the out canopy in the middle canopy layer and cut off all intact leaves [2-MED].
2.1.1. Talent walks up to a tree and measures the diameter of the tree at breast height. 

2.1.2. Talent removes a branch from the tree and starts to cut off all of the intact leaves.

2.2. Place the leaves in labeled valve bags [1-MED]…before transporting the bags to the laboratory and storing them in the fridge [2-MED-over the shoulder].

2.2.1. Talent places the removed leaves into a valve bag. 

2.2.2. Talent places the valve bag full of leaves in the fridge and closes the fridge door. 

2.3. Next, wash and dry beakers in an oven set to 80 degrees Celsius [1-MED]. Equilibrate the beakers to room temperature and humidity before weighing them [2-MED].
2.3.1. Talent places the washed beakers into the oven. 

2.3.2. Talent puts the beakers on a laboratory bench and weighs one of them. 

2.4. After this, place randomly selected leaves into one of the large beakers [1-CU-TXT]. Then, add 270 milliliters of DI water to Beaker A and immerse the leaves completely [2-CU].
2.4.1. Talent places some leaves into one of the beakers. This beaker should be labeled “A”. TEXT: Beaker A

2.4.2. Talent adds water to Beaker A and immerses the leaves in the water. 

2.5. Stir the water for 60 seconds in one direction with a glass rod [1-MED]. Then, evenly pour the eluent into three smaller beakers [2-MED-TXT].

2.5.1. Talent stirs the water and leaves. 

2.5.2. Talent transfers the leaves into another large beaker. This beaker should be labeled “B”. TEXT: Beaker B
2.6. Next, add 270 milliliters of DI water to a different large beaker and immerse the leaves in water once more [1-CU-TXT]. Using a nylon brush, scrub the leaf surfaces with the DI water, taking care to avoid destroying the leaf microstructure [2-CU].

2.6.1. Talent adds DI water to Beaker B. 

2.6.2. Talent uses a nylon brush to scrub 1-2 of the leaves in the beaker. 

2.7. After this, pour the eluent into a clean set of three smaller beakers [1-MED-TXT].
2.7.1. Talent pours the eluent from Beaker B into three smaller beakers. These beakers should each be labeled “b”. TEXT: Beakers b

2.8. Next, wash the leaves in DI water with a squeezable bottle with a fine tip and transfer them to a new large beaker [1-MED-TXT]. Then, pour the eluent into the set of three smaller beakers [2-MED-TXT].

2.8.1. Talent washes the leaves with a squeeze bottle and transfers them to a large beaker. The large beaker should be labeled “C”. TEXT: Beaker C
2.8.2. Talent pours the eluent into beakers “b”. Each of these beakers should be labeled “b”. TEXT: Beakers b

2.9. Add 270 milliliters of DI water to the large beaker and immerse the leaves in water again [1-CU]. Then, place the beaker in an ultrasonic cleaning machine for 3 to 10 minutes and stir the leaves in one direction with a glass rod [2-MED].
2.9.1. Talent adds DI water to Beaker C and immerses the leaves in water. 

2.9.2. Talent places the beaker into an ultrasonic cleaning machine and stirs the leaves with a glass rod simultaneously. 

2.10. Next, pour the eluent into a new set of three small beakers [2-MED-TXT]. Then, wash the leaves in DI water with a squeezable bottle equipped with a fine tip [1-CU]. 

2.10.1. The leaves are washed in DI water with a squeezable bottle equipped with a fine tip. 
2.10.2. Added shot: Talent pours the eluent into three small beakers. Each beaker should be labeled “c”. TEXT: Beakers c
2.10.3. Added shot: Talent squirts the leaves in the beaker with DI water and transfer the eluent into Beakers c.

2.11. Cover each of the sets of three small beakers with clean filter paper [1-MED]… and dry the beakers in the drying oven for five days or until the mass of the beakers becomes constant [2-MED].

2.11.1. Talent covers the small beakers with clean filter paper. 

2.11.2. Talent places the small beakers into the drying oven and shuts the oven door. 

2.12. After this, put the beakers on a laboratory bench for 30 minutes [1-MED]… and measure the mass of each beaker [2-CU-TXT].

2.12.1. Talent puts the beakers on a laboratory bench. 

2.12.2. Talent places one of the beakers on a scale to obtain the mass. TEXT: Eluted PM mass = W2 – W1
3. Measurement of PM Size Distribution and Leaf Area 

3.1. First, add 50 milliliters of DI water to each of the small beakers [1-MED]. Then, place the beakers in the ultrasonic cleaning machine for 30 minutes until the PM disperses in the liquid [2-MED].
3.1.1. Talent adds DO water to 1-2 of the small beakers.

3.1.2. Talent places the beakers into the ultrasonic cleaning machine. 

3.2. Add the supernatant from the beakers to a laser granularity instrument and measure the size distribution of the PM eluted in the various cleaning steps [1-MED-TXT].

3.2.1. Talent adds the supernatant from one of the beaker sets to a laser granularity instrument. TEXT: See text for calculations

3.3. Next, spread the leaves on a plastic board and scan the leaves with a scanner [1-MED]. Finally, use image analysis software to estimate the surface area and projected area of the leaves [2-SCREEN-TXT].

3.3.1. Talent spreads the leaves out on a plastic board and uses a scanner to scan them. 

3.3.2. Screen-capture footage to be provided by authors. In the software, talent estimates the surface area and projected area of the leaves. SUBCHAPTER TEXT: See “Data Presentation and Analysis” in the text for detailed analysis instructions. Authors: I will provide a document outlining our guidelines for creating screen capture video files. Once you have created this file, you may upload it to your project page. 
4. Results: Large Numbers of Different-sized PM Eluted from Leaf Surface via Different Cleaning Method
4.1. In this study, PM was eluted from the leaves of five species of trees via different cleaning methods [1-CU]. A large number of different sized PM were eluted from leaf surfaces after supplement ultrasonic cleaning to water cleaning + brush cleaning [2-LM].
4.1.1. Figure 1: Video editor: Figures 1-5 show particulate matter residue on the leaves of the five tree species after the various cleaning methods. I’m just picking Figure 1 as an example. Show the whole figure briefly, then emphasize to subfigures 2, 3, 4 and 5 (images from the water cleaning steps). Label the figure “Ginkgo biloba”
4.2. The average eluted proportions of various-sized PM of the five tree species by ultrasonic cleaning were 41% and 36% under the short dust retention and long dust retention periods, respectively [1-LM].

4.2.1. Figure 6: Video editor: Only show Graphs A and B for Ginkgo biloba (the top two graphs).
5. Conclusion (said by authors on camera)

5.1. Jinqiang Liu: While attempting this procedure, it’s important to remember to control the ultrasonic pulse and ultrasonic time strictly [1-MED].
5.1.1. Named author states the above, looking slightly off to the side. Interview style. Video editor: Show representative portions of 2.9.2.
5.2. Jinqiang Liu: Following this procedure, other methods like collecting the PM retained in waxy layer of leaves can be performed in order to answer additional questions like the proportions of the mass of PM on surfaces and in waxy layer of leaves [1-MED].
5.2.1. Named author states the above, looking slightly off to the side. Interview style.
5.3. Jinqiang Liu: After its development, this technique paved the way for researchers in the field of Forests and Particulate Matter Pollution to explore the particulate matter retained on leaves in selecting tree species with high particulate matter removal abilities [1-MED].
5.3.1. Named author states the above, looking slightly off to the side. Interview style.
*Note to the Authors: Interview statements have been edited to conform to the length restrictions. I am happy to help if you have any questions.
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.

�Post shoot by Caitlin
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