[image: image1.png]o
1 Alewife Center, Suite 200
Cambridge, MA 02140
JOURNAL OF tel. 617.401.7770, ext. 701
VISUALIZED EXPERIMENTS =~ WWW.JOVE.com






Dear Author(s),

This document is divided into a number of sections in which you can add your comments to the video, voiceover, and online text/PDF.   Please be aware that our policy is to do a single complimentary revision, so it is critical that all participants in this project offer their comments collectively.   In addition, please make sure that your comments are easily interpreted and transparent. 

Have fun!

Protocol Name:

Date:

Authors and Affiliations

Please fill in any missing author information not included in the video.
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	Author
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Video Comments

Please fill in any comments you wish to make using the table below using the example as a guide.  If you need more space to write, please do so below the table.  DO NOT ADD CORRECTIONS TO THE NARRATION HERE.  PLEASE DO THIS IN THE AUDIO COMMENTS SECTION.

	
	Time code
	Comment
	Requested Change

	Example
	2:52
	Onscreen text says use 0.25 mM Fluo-4  
	Text should say use 0.50 mM Fluo-4

	1.
	0:31
	1.4 Introduction of Demonstrator
	Should go behind “Required Interview Statements”

	2.
	0:38
	1.2 Required Interview Statements  (Shin-chen Hou)
	Should be in front of 1.4 (Introduction of Demonstrator) with name and affiliation

	3.
	0:59
	1.3 Required Interview Statements (Shane Miersch)
	Should be in front of 1.4 (Introduction of Demonstrator)
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Audio Comments

This section is used to specify the changes that need to be made to the narration.   Please follow the example below as a guide to list your changes. If there is a pronunciation change, please provide a phonetic pronunciation key.  

	
	Time code
	Comment
	Step(s) in Shotlist 
	Rewritten Text or Corrected Pronunciation (highlight in bold)

	Example
	1:49
	Original Script Text: 

“Then, show the participant their electromyography, or EMG patterns, which correspond to eight specific and unique polar plots.”
	2.2
	Rewritten Script Text:

“Then, show the participant the unique and specific polar plots, which correspond to their electromyography, or EMG (pronounced E-M-G) patterns.”

	1.
	5:07
	Resuspend the phage pellet with 20 mL of sterile-filtered 1X PBS buffer and transfer it to a new 50-mL tube [1-MED-over the shoulder].
	2.13
	Pronunciation of 1X PBS is “one time PBS”.

	2.
	5:26
	Afterward, measure the phage concentration by spectrophotometer and adjust the phage concentration to 5 X 1012 phage/mL in 1X PBS with 10% ultrapure glycerol [1-MED].
	2.14.
	Pronunciation of 1X PBS is “one time PBS”.

	
	
	Afterward, transfer the mixture to the cuvette and perform electroporation following the manufacturer’s instructions [1-CU]. Afterward, immediately rescue the electroporated cells by adding 1 mL of pre-warmed SOC medium [2-MED-over the shoulder] and transferring the cells into 17 mL of SOC medium in a 125-mL baffled flask [3-MED-over the shoulder].
	2.3
	Remove “baffled”.

	3.
	6:38
	Subsequently, add 100 μL of 2YT containing 10X concentration of kanamycin to each well with a multichannel pipette [1-MED-over the shoulder].

	3.3.
	Pronunciation of 10X is “ten times”.

	4.
	6:53
	The next day, dissolve protein L to 1 µg/mL in 1X PBS [1-MED-over the shoulder].
	3.4.
	Pronunciation of 1X PBS is “one time PBS”.
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Online Text/PDF Protocol

Please use this table to address changes that need to be made to the online text/PDF document. Both the online text and PDF are generated from the HTML template of your article. Since the PDF is generated from the HTML by our conversion software, it may contain formatting errors. For major structural changes or more than 10 spelling or grammatical mistakes, we will require re-upload of the entire document.     

	
	Protocol Step
	Comment
	Requested Change (highlight in bold)

	Example
	1.1
	Step says “Centrifuge lysate at 2,000 x g.”
	Please correct to “Centrifuge lysate at 4,000 x g.”

	1.
	1.1
	Incubate at 37 °C with shaking at 200 rpm for around 3-4 h until OD600 is reached at around 0.4-0.8 (log phase growth). Monitor OD600 at 2 h. During this period, pre-warm 5 LB/tet agar plates (prepared and stored at 4 °C for less than 1-week old) in a 37 °C incubator for at least 1 h.
	OD600

	2.
	1.11
	Inoculate three 2-L baffled flasks containing 900 mL of superbroth/tet/kan medium each with 5 mL of the overnight culture. Incubate at 37 °C with shaking at 200 rpm for 6-7 h to OD600 around 0.6-0.8
	OD600

	3.
	1.19
	Resuspend each pellet in 150 mL of sterile-filtered, 10% ultrapure glycerol with the aid of the stir bars. Swirl and dislodge the entire pellet from the bottle wall every several minutes during the magnetic stirring. Once the pellet is dissolved, fill each bottle with an additional 400 mL of sterile-filtered 1.0 mM HEPES, pH 7.4. Centrifuge and decant as in step 1.17.
	Resuspend each pellet in 150 mL of sterile-filtered, 10% ultrapure glycerol with the aid of the stir bars. Swirl and dislodge the entire pellet from the bottle wall every several minutes during the magnetic stirring. 

	4.
	1.20
	Repeat step 1.19 once. Use long-arm autoclaved forceps to remove the stir bar.
	Centrifuge and decant as in step 1.17. Repeat step 1.19 once. Use long-arm autoclaved forceps to remove the stir bar.

	5.
	1.24
	Transfer the aliquots into a foam box container filled with liquid nitrogen for flash freezing (3-5 min).

1. Transport the foam box with liquid nitrogen to a -80 °C freezer (see step 1.23).

2. Remove the 1.5-mL microcentrifuge tube storage box from the -80 °C freezer (see step 1.23) and put on ice.

3. Quickly use a metal mesh to sieve the aliquots from liquid nitrogen and place them in the tube storage box. Store at -80 °C.
CAUTION: Liquid nitrogen can cause burns and care must be taken for safety protection.
	Transfer the aliquots into a foam box container filled with liquid nitrogen for flash freezing (3-5 min). Transport the foam box with liquid nitrogen to a -80 °C freezer (see step 1.23). Remove the 1.5-mL microcentrifuge tube storage box from the -80 °C freezer (see step 1.23) and put on ice. Quickly use a metal mesh to sieve the aliquots from liquid nitrogen and place them in the tube storage box. Store at -80 °C. CAUTION: Liquid nitrogen can cause burns and care must be taken for safety protection.



	6.
	1.28
	Immediately rescue the cells after electroporation by adding 1 mL of pre-warmed SOC medium (from step 1.27) and pipetting. Transfer the medium from the cuvette to a 125-mL baffled flask pre-loaded with 5 mL of pre-warmed SOC.
	Remove “baffled”.

	7.
	1.29
	Rinse the cuvette twice, each time with 1 mL of pre-warmed SOC medium, and transfer the medium to the 125-mL baffled flask (see step 1.28). Add pre-warmed SOC medium to a final volume of 10 mL to the 125-mL baffled flask.
	Remove these two “baffled”.

	8.
	2.1
	Pre-warm a LB/cmp plate (prepared and stored at 4 °C for less than 1-week old) in a 37 °C incubator for 1 h. Streak out a glycerol stock of E. coli CJ236 cells (or another dut−/ung− strain) with sterile loops or tips and using laminar flow onto the pre-warmed LB/cmp plate. Incubate the plate at 37 °C overnight for around 12-15 h.
	Pre-warm a LB/cmp plate (prepared and stored at 4 °C for less than 1-week old) in a 37 °C incubator for 1 h. Streak out a glycerol stock of E. coli CJ236 cells (or another dut−/ung− strain) with sterile loops or tips onto the pre-warmed LB/cmp plate. Incubate the plate at 37 °C overnight for around 12-15 h.



	9.
	2.3
	Incubate the medium at 37 °C with shaking at 200 rpm for 3-4 h until OD600 is reached at around 0.4-0.8 (log phase growth).
	OD600

	10.
	2.8
	Incubate the cell culture at 37 °C with shaking at 200 rpm for 3-4 h until OD600 is reached at around 0.4-0.8 (log phase growth).
	OD600

	11.
	2.17.3
	Add 10 μL of phage from last eight serial dilutions to infect 90 μL of E. coli CJ236 and E. coli SS320 in log phase (OD600 = 0.4-0.8). Incubate at 37 °C for 30 min with gentle shaking.
	OD600

	12.
	2.20
	Add 0.7 mL of the UT-MLB phage lysis and binding buffer (see Discussion) to the column. Centrifuge at 6,000 x g and 25 °C for 30 s and discard the flow-through.


	Add 0.7 mL of the UT-MLB phage lysis and binding buffer (see Discussion) to the column and incubate at RT for at least 1 min.  Centrifuge at 6,000 x g and 25 °C for 30 s and discard the flow-through.



	13.
	4.5
	Immediately rescue the electroporated cells by adding 1 mL of pre-warmed SOC medium and transferring into 17 mL of SOC medium in a 125-mL baffled flask. Rinse the cuvette twice with 1 mL of SOC medium and transfer to the same flask (final volume is 20 mL).
	Remove “baffled”.

	14.
	5.12
	Read the plates spectrophotometrically at 450 nm. Positive clones are defined as those that exhibit an average ratio of OD450 absorbance of protein L wells to the M-PBST well greater than 3.0.
	OD450

	15.
	Table 1
	
	Add 2YT/cmp medium
Revised table has been uploaded

	16.
	Table 1
	
	Add LB/cmp plates

Revised table has been uploaded

	17.
	FIGURE AND TABLE LEGENDS
Table 2
	CDR diversities and mutagenesis primers. The DNA sequences ofthe CDR regions to be mutated are shown in red; sequences are formatted using the IUPAC nucleotide code. "X" indicates tri-nucleotide from a mixture designed to contain different amino acid sets; "n" indicates different number of X. Five primers with a different number of X were used to diversify CDRL3 or CDRH3, respectively, to generate variable length of CDRL3 and CDRH32. The residue numbers are defined by the IMGT nomenclature.
	CDR diversities and mutagenesis primers. The DNA sequences of the CDR regions to be mutated are shown in red; sequences are formatted using the IUPAC nucleotide code. "X" indicates tri-nucleotide from a mixture designed to contain different amino acid sets; "n" indicates different number of X. Five primers with a different number of X were used to diversify CDRL3 or CDRH3, respectively, to generate variable length of CDRL3 and CDRH32. The residue numbers are defined by the IMGT nomenclature.

	18.
	Table 3
	Component
10x TM buffer


	10X TM buffer

Revised table has been uploaded

	19.
	Table 3
	1x
	1X

Revised table has been uploaded

	20.
	FIGURE AND TABLE LEGENDS
Figure 8
	Protein A/L direct binding phage ELISA. Protein L can recognize the framework of well folded kappa light chain VL and protein A can recognize the framework of well folded heavy chain VH. Binding of Fab with protein L and A indicates proper folding of both heavy chain and light chain. In brief, protein L in triplicate and the negative control M-PBST were coated to the plate, Fab phage supernatants from different clones were incubated with protein L and M-PBST, then after wash, protein A-HRP was used to capture bound Fab phage. Phage ELISA readings showed 90 randomly picked clones with successful sequencing readout. A threshold line representing the clone as positive was empirically defined where the ratio of OD450 absorbance value from protein L (average of triplicate with error bar) versus negative control was more than 3.0. Three groups based on sequencing analysis were shown, corresponding to a mutant without stop codon in red (53 clones), wild type (WT) in blue (17 clones), and mutant with stop codon in green (20 clones)
	OD450
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