[image: ]FINAL SCRIPT: APPROVED FOR FILMING


Submission ID #: 60189
Scriptwriter Name: Anthony Iannazzi
Project Page Link: http://www.jove.com/files_upload.php?src=18357693

Title: Screening and Identification of Small Peptides Targeting Fibroblast Growth Factor Receptor 2 using a Phage Display Peptide Library

Authors and Affiliations: 
Ying Zhao*1, Qiang Wang*1, An Hong1, Xiaojia Chen1

1Institute of Biomedicine & Department of Cell Biology, Jinan University, National Engineering Research Center of Genetic Medicine, Guangdong Provincial Key Laboratory of Bioengineering Medicine, Guangzhou, Guangdong, P. R. China

*These authors contributed to this work equally.

Corresponding Author: 
Xiaojia Chen 		tchenxj@jnu.edu.cn

Email Addresses for Co-authors: 
zhaoyingmiku@foxmail.com
wqlssah@vip.qq.com
tha@jnu.edu.cn





Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)  N
2. Does your protocol include software usage? (Y/N) N
3. Which steps from the protocol section below are the most important for viewers to see? Please list 4-6 individual steps using the step numbers listed in this document. This information is important to prepare your Videographer for your shoot. 
2.1. 2.3. 3.3. 4.2.
4. 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. 
2.3. This step requires thorough washing of the target protein that doesn't bound to the plate.The free protein in solution would bind to phages and been washed away in the next step. 
Ensure success: Vigorously wash the plate several times and clean all surfaces in the plate. Also, these steps have to be done quickly to avoid the drying of the plate.
4.4. In the case where the phage titer is not high after amplification, phage precipitation is difficult to observe, and this step requires the supernatant completely been removed.Thus, the phage precipitation will be lost easily.
Ensure success: Place the tube in the same position in the centrifuge and carefully avoid the tips touching the wall where the precipitation is located.
5. Will the filming need to take place in multiple locations? (Y/N) N

Section - Introduction
Videographer: Interviewee Headshots are required. Take a headshot for each interviewee.

1. REQUIRED Interview Statements: (Said by you on camera)  - All interview statements may be edited for length and clarity.

1.1. Xiaojia Chen: Compared with other methods, this protocol is easier to find out new antagonists, agonists, and allosteric modulators quantitatively and qualitatively, without knowing the high-resolution structural information of the target protein [1].

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

1.2. Xiaojia Chen: This protocol is highly efficient, easy to handle, economical, and commercially available. Combined this high-throughput screening method with ITC analysis, the functional small peptides can be obtained quantitatively and qualitatively [1].

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

Introduction of Demonstrator: (Said by you on camera)

1.3. Xiaojia Chen: Demonstrating the procedure will be Ying Zhao and Qiang Wang, grad students from our laboratory [1] [2].
  
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.





Section - Protocol
2. [bookmark: _Hlk9708668]First Round of Biopanning: Screening Phage Clones that Bind to the Extracellular Domain of FGFR2
2.1. To begin this procedure, prepare a solution of FGFR2 (“F-G-F-R-two”) in coating buffer at a concentration of 10 micrograms per milliliter [1]. Add 1 milliliter of this solution to a 35 square centimeter dish [2] and swirl repeatedly until the surface is completely wet [3]. Incubate overnight at 4 degrees Celsius with shaking [4].
Videographer: The authors have noted that this step is one of the most important for viewers to see.
2.1.1. Establishing shot of the talent approaching the work area and beginning to prepare the FGFR2 solution.
2.1.2. Talent adds some of this solution to a 35 cm2 dish.
2.1.3. Talent swirls the dish.
2.1.4. [bookmark: _Hlk17826160][bookmark: _Hlk17827709]Talent places the dish into a refrigerator cold storage.
2.2. The next day, pour off the coating solution [1] and add the prepared blocking solution [2-TXT]. Incubate at 4 degrees Celsius for at least 1 hour [3].
2.2.1. Talent pours off the coating solution.
2.2.2. Talent adds the blocking solution to the dish. TEXT: See text for details on preparing blocking solution.
2.2.3. Talent places the dish into a refrigerator cold storage.
2.3. [bookmark: _Hlk17827592]Then, discard the blocking solution [1] and quickly wash the plate 6 times with TBST(“T-B-S-T”), while making sure the dish does not dry out [2-TXT].
Videographer: The authors have noted that this step is one of the most important for viewers to see, and is one of the most difficult in the procedure.
2.3.1. Talent discards the blocking solution. TEXT: TBST: TBS + 0.05% Tween-20.
2.3.2. Talent washes the plate with TBST.
2.4. Reconstitute the original phage library in 1 milliliter of TBST [1] and add this to the coated dish [2]. Gently rock the plate at on a shaker at room temperature for 2 hours [3].
2.4.1. Talent reconstitutes the original phage library in TBST.
2.4.2. Talent adds the reconstituted phage library to the coated dish.
2.4.3. Talent places the plate into a shaker.
2.5. After this, discard the supernatant [1] and wash the dish ten times with TBST [2].
2.5.1. Talent discards the supernatant.
2.5.2. Talent washes the dish with TBST.
2.6. Elute the bound phage by adding 1 milliliter of 0.2 molar glycine-HCl to the dish [1] and rocking gently at room temperature for 10 minutes [2].
2.6.1. Talent adds glycine-HCl to the dish.
2.6.2. Talent rocks the plate gently.
2.7. Transfer the eluate into a sterilized microcentrifuge tube [1] and neutralize it with 100 microliters of 1 molar Tris-HCl at pH 9.1 [2].
2.7.1. Talent transfers the eluate to a sterilized microcentrifuge tube.
2.7.2. Talent adds Tris-HCl to the tube.

3. Titer Determination of the Eluted Phages
3.1. First, prewarm the prepared LB + IPTG/X-gal (“L-B and I-P-T-G-X gal”) plates at 37 degrees Celsius for at least 1 hour before use [1-TXT]. Using pipette tips with filter cartridges, prepare 100 microliters of 10-fold dilutions of the eluate in LB [2].
3.1.1. Talent places the plates into an incubator to warm. TEXT: See text for details on preparing plates.
3.1.2. Talent prepares the 10-fold dilutions of eluate in LB.
3.2. After the prepared E. coli culture reaches mid-log phase, dispense 200 microliters of the culture into sterilized microcentrifuge tubes, one for each eluate dilution [1-TXT]. To initiate the infection, add 50 microliters of each dilution to the tubes containing the E. coli culture [2]. Vortex quickly [3] and incubate at room temperature for 5 minutes [4].
3.2.1. Talent dispenses some of the E. coli culture into sterilized microcentrifuge tubes. TEXT: See text for details on preparing E. coli culture.
3.2.2. Talent adds the dilutions to a tube containing the culture.
3.2.3. Talent vortexes a tube.
3.2.4. Talent places the tubes aside to incubate at room temperature.
3.3. Then, using coating sticks to coat the LB + IPTG/X-gal plates with 90 microliters of this mixture [1]. After 5 minutes, invert the plates and incubate them overnight at 37 degrees Celsius [2]. Count plaques when they appear [3].
Videographer: The authors have noted that this step is one of the most important for viewers to see.
3.3.1. Talent uses coating sticks to coat the plates with the mixture.
3.3.2. Talent inverts the plates and places them into an incubator. [Shots 3.3.2 and 3.3.3 combined]
3.3.3. [Added Shot]: Display plaques in the plate. (Author Comment: In actual shooting, this part of the material is included in the material of 3.3.2.)

4. Phage Amplification 
4.1. To begin, dilute the overnight culture in 20 milliliters of LB in a 250 Erlenmeyer flask [1]. Add the unamplified eluate [2] and incubate at 37 degrees Celsius with vigorous shaking for 4.5 hours [3].
4.1.1. Talent dilutes the culture in LB in an Erlenmeyer flask.
4.1.2. Talent adds unamplified eluate to the flask.
4.1.3. Talent places the flask into a shaker in an incubator.
4.2. Next, centrifuge the culture at 12,000 x g and at 4 degrees Celsius for 10 minutes [1]. Transfer the supernatant to a fresh tube [1], centrifuge again using the same conditions [2], and discard the pellet [3].
Videographer: The authors have noted that this step is one of the most important for viewers to see.
4.2.1. Talent places the culture into a centrifuge, closes the centrifuge lid, and turns the centrifuge on.
4.2.2. Talent transfers the supernatant to a fresh tube.
4.2.3. Talent places the tube into a centrifuge, closes the centrifuge lid, and turns the centrifuge on.
4.3. [bookmark: _Hlk17827764]Transfer the upper 80 percent of the supernatant to a fresh tube [1] and add it to one-sixth volume of 20 percent PEG (this will be read as polyethylene glycol) and 2.5 molar sodium chloride [2]. Allow the phage to precipitate overnight at 4 degrees Celsius [3].
4.3.1. Talent transfers most of the supernatant to a fresh tube.
4.3.2. Talent adds PEG/NaCl to the tube.
4.3.3. [bookmark: _GoBack]Talent places the tube of phage into a refrigerator cold storage.
4.4. The next day, centrifuge the precipitated phage at 12,000 x g and at 4 degrees Celsius for 15 minutes [1]. Discard the supernatant [2], and centrifuge again using the same conditions [3]. Use a pipette to remove the residual supernatant [4].
Videographer: The authors have noted that this step is one of the most difficult in the procedure.
4.4.1. Talent places the tube of precipitated phage into a centrifuge, closes the centrifuge lid, and turns the centrifuge on.
4.4.2. Talent discards the supernatant.
4.4.3. Talent places the tube of precipitated phage into a centrifuge, closes the centrifuge lid, and turns the centrifuge on.
4.4.4. Talent uses a pipette to remove any residual supernatant.
4.5. Re-suspend the pellet in 1 milliliter of TBS [1] and transfer the supernatant to a microcentrifuge tube [2]. Centrifuge at 12,000 and at 4 degrees Celsius for 5 minutes [3].
4.5.1. Talent re-suspends the pellet in TBS.
4.5.2. Talent transfers the supernatant to a microcentrifuge tube.
4.5.3. Talent places the tube into a centrifuge, closes the centrifuge lid, and turns the centrifuge on.
4.6. Transfer the supernatant to a fresh microcentrifuge tube [1], and precipitate again by adding one-sixth volume of 20 percent PEG and 2.5 molar sodium chloride [2]. Incubate on ice for 15 – 60 minutes [3].
4.6.1. Talent transfers the supernatant to a fresh microcentrifuge tube.
4.6.2. Talent adds PEG/NaCl to the tube.
4.6.3. Talent places the tube on ice.
4.7. Next, centrifuge at 12,000 x g and at 4 degrees Celsius for 10 minutes [1]. Discard the supernatant [2], and centrifuge again using the same conditions [3]. Use a pipette to remove the residual supernatant [4].
4.7.1. Talent places the tube into a centrifuge, closes the centrifuge lid, and turns the centrifuge on.
4.7.2. Talent discards the supernatant.
4.7.3. Talent places the tube into a centrifuge, closes the centrifuge lid, and turns the centrifuge on.
4.7.4. Talent uses a pipette to remove any residual supernatant.
4.8. Re-suspend the pellet in 200 microliters of TBS [1] and centrifuge for an additional minute to remove impurities [2]. Then, transfer the supernatant to a fresh microcentrifuge tube to obtain the amplified eluate [3].
4.8.1. Talent re-suspends the pellet in TBS.
4.8.2. Talent places the tube into a centrifuge, closes the centrifuge lid, and turns the centrifuge on.
4.8.3. Talent transfers the supernatant to a fresh microcentrifuge tube.



Section – Results
5. Results: Screening and Identification of Small Peptides Targeting Fibroblast Growth Factor Receptor 2
5.1. In this study, the number of phage input is kept unchanged, whereas the coating concentration of FGFR2 protein is reduced gradually [1]. Results of the phage titer suggest that the number of recovered phages increases gradually [2], and that – after 3 rounds – there is a 65-fold increase as compared to that of the first round [3].
5.1.1. LAB MEDIA: Table 1.
5.1.2. LAB MEDIA: Table 1.
5.1.3. LAB MEDIA: Table 1. Video Editor: Emphasize the row for round 3.
5.2. An ITC experiment is then conducted to measure the affinity of the small peptide to FGFR2 [1]. The results indicate that the SP1 peptide has high affinity towards FGFR2 [2]. This data demonstrates the efficiency of the screening protocol [3].
5.2.1. LAB MEDIA: Figure 2.
5.2.2. LAB MEDIA: Figure 2.
5.2.3. LAB MEDIA: Figure 2.
5.3. To investigate the biologically activity of the SP1 peptide, a fibroblast proliferation assay is performed using a CCK-8 (“C-C-K eight”) kit [1]. BALB/c 3T3 (“balb-see three-T-three” where “balb” is pronounced like “bulb” but with a short a sound) cells are incubated with the SP1 peptide at different concentrations [2]. The results suggest that the SP1 peptide suppresses the growth of the cells [3].
5.3.1. LAB MEDIA: Figure 3.
5.3.2. LAB MEDIA: Figure 3.
5.3.3. LAB MEDIA: Figure 3.


Section - Conclusion
6. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
6.1. Xiaojia Chen: The contamination by wild-type phages have to be avoided here. Make sure to use aerosol-resistant pipette tips, wear gloves, and be under sterile conditions during biopanning and phage amplification [1].
6.1.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.

6.2. [bookmark: _Hlk11921496]Xiaojia Chen: This procedure can also be used in screening small peptides that bind to carbohydrates, cultured cells and tissues. Those peptides can be further developed for the application of diagnostic and targeted therapy [1].

6.2.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.
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