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Authors, please fill out the brief questionnaire below.   

A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? (Y/N) __No, author has provided video clip__ If yes, please list make and model of your microscope: 
B.   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 steps
1. robotics operations for DNA work 2. manual operations in sterile hood 3. cells expressing fluorescent proteins upon infection (movie in A) 4. new robot for microcultures
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  maintain sterility, implement Standard Operating Procedures (SOPs), adherence to protocols


1. Introduction (Schematic Overview and Interview)

A. Schematic Overview (read by voice talent at JoVE):

Procedural Narrative:

The overall goal of this procedure is to produce protein complexes by using the MultiBac baculovirus/insect cell system. (Intro) 

This is accomplished by first generating the multigene construct encoding the protein complex of choice.  [P1: Video editor: show Multibac cartoon (bottom left) from Overview_Fig.ai]

The second step is to make a composite baculovirus that contains the multigene construct by transforming bacterial cells and screening for the correct bacmids.  (P2: Video editor: Overview_Fig.ai - shrink the MultiBac cartoon and animate it going into the cells on the plate, and then zoom in on the plate with the white and blue ovals)

Next, isolate the baculoviral genome and use it to infect insect cells on a small-scale in a 6-well plate. (P3: Video editor: Overview_Fig.ai - show the tube and use arrow to point from the contents of the tube to each of the orange circles in the 6-well plate cartoon.  If possible, remove the numbers and letters labeling each orange circle)

After testing for protein production [Video editor: Overview_Fig.ai - show the downward arrow from the 6-well plate followed by ‘Expression analysis’ and the two square graphics (YFP and WB)], the protein complex of choice is expressed on a larger scale and purified. (P4: Video editor: Overview_Fig.ai  - show the cartoon of the flask containing the orange liquid followed by the photo of the equipment and the picture of bands on a gel on the far right outside the rectangle) NOTE: the graphics on the far right within the rectangle are not needed for this narration so please do not show them.

Ultimately, the purified protein complex is used to discover its structure and function, and potentially for drug discovery. (P5: Video editor: show panel ‘e’ from Figure1_PDF.pdf)


B.  Interview: (Said by you on camera. Don’t forget to smile!)  

Video Editor: Note from videographer: “I had the last script when arrived yesterday morning. So there were some change during the shoot. More than expected. Do't hesitate to see all the footage, when there is no id at the beginning or at the end of take that means it's the same id than the take before. The sound had been taken separately with a sound recorder ( to synchronize with clap or witness sound of the cam)
Max could help you with the robot seq cause it's a nightmare. He took a lot of notes of the takes.”

Video Editor: Another note from the videographer: “Just an info about the footages, there is mosr of shoots are over expose, but in the range. You will just have to adjust the gamma a little bit and sometime the contraste a bit down. And you will have the infos coming back from the high light. I did a test yesterday and it works!”

Video Editor: The authors reviewed the footage and have inserted “see table” notes throughout the protocol. The table to which they review is included at the end of this document, and it looks pretty useful.
1.1. Imre Berger: The main advantages of this technique over other existing baculovirus systems methods are twofold: Multiprotein complexes can be produced with unprecedented ease, and the obtained material is of much higher quality due to the engineered baculovirus which we optimized for protein complex expression.   
1.2. Fred Garzoni: The implications of this technique extend way beyond basic biological questions. Our MultiBac platform has been used successfully to produce proteins that are promising new vaccine candidates for a variety of diseases, and catalyzed cancer research by producing key protein assemblies that cause tumor growth.  
1.3. Alice Aubert: Generally, individuals new to this method will struggle a bit with the processes and the need for sterility. We have worked very hard to establish standard operation procedures to make the application of MultiBac as easy as possible for non-specialist users.
1.4. Maxime Chaillet: Visual demonstration of this method is critical as the robotic steps are much more easily understood when the process is shown in motion. This you cannot extract just by looking at protocols that are written down, no matter how detailed.


Protocol (read by voice talent at JoVE):

2. Tandem Recombineering (TR) for creating multigene expression constructs

2.1. Prior to starting this procedure, it is important to carefully plan the co-expression strategy.  It is recommended that the experiment is first simulated in silico. Genes need to be distributed on the Acceptor and Donor plasmids. What works best is to group together subunits that may form physiological submodules.

Shots:
2.1.1. MED: Talent at the computer, simulating the experiment in silico
2.1.1.1 CU.: Talent at the computer, simulating the experiment in silico
2.1.2. LAB MEDIA: Panel ‘a’ from Figure2_PDF.pdf. Cartoon pictures on left only, not the real photo of the work-station on the right. 

2.2. Since large complexes have many protein subunits, many genes need to be expressed simultaneously. The MultiBac system greatly simplifies the cloning of genes by using automated routines to place genes in small DNA progenitor molecules that contain a short DNA sequence called LoxP that is recognized by the Cre recombinase enzyme. (Video editor: Bottom-most cartoons - show the thick white arrows going into the squares/rectangles containing the red dot and the ori to form pIDC, pIDK, pIDS and pACEBac constructs. Also highlight the red dots in each construct and label as ‘LoxP’. Don’t show the ‘X’ and ‘Cre’ yet).

Shots:
2.2.1. LAB MEDIA: Cre-LoxP –explanation_NEW.pptx

2.3. These progenitors are then combined in a one-step reaction by adding Cre recombinase (Video editor: add the ‘X’ and ‘Cre’), which concatenates everything that has a LoxP site into one large DNA plasmid (Video editor: add the upward black arrow and the cartoon of the multi-gene construct with the many thick white arrows above it). This multigene construct is subsequently inserted into the MultiBac baculovirus genome (Video editor: add the slanted lines above the multi-gene construct and the cartoon of the Multibac). 

Shots:
2.3.1. LAB MEDIA: Cre-LoxP –explanation_NEW.pptx 

2.4. If a large number of constructs are to be generated, the use of robotic scripts and a liquid handling work-station is recommended.  The work-station is equipped with a vacuum for minipreps and PCR clean-up, an EGel for automatic loading of PCR samples, a thermocycler for PCR and incubation steps, a shaker for resuspending cells, and cold blocks for enzymes.

Shots:
2.4.1. WIDE/MED: Talent approaching the liquid handling work-station. (see table)
2.4.2. MED: Footage of the vacuum system, EGel, and thermocycler. (see table)
2.4.3. MED/CU: Footage of the shaker and cold blocks. (see table)

2.5. Genes of interest are inserted into selected Donors and Acceptors by using restriction enzymes and ligase, or, alternatively, by using ligation independent methods.

Shots:
2.5.1. MED: Talent at the bench pipetting (to simulate setting up reactions).
2.5.2. MED: Footage of the robot in action. (see table)

2.6. Validate all Donor and Acceptor constructs cloned by restriction mapping and sequencing. 

Shots:
2.6.1. LAB MEDIA: 50159_RestrictionMap_Example.jpg
2.6.2. LAB MEDIA: 50159_Sequencing_Data-Example.pdf

2.7. Proceed to fuse Donor-Acceptor combinations by Cre-LoxP recombination to generate the multigene expression constructs of choice. 

Shots:
2.7.1. MED: Footage of the robot at work: the liquid handling arms preparing the wells with buffer, water, and plasmids. (see table)
2.7.2. MED: Footage of the arm taking and putting the plate into the thermocycler and the lid closing automatically. (see table)

2.8. The assembled multigene constructs are validated by analytical PCR reactions with specifically designed sets of primers (Video editor: show Figure 2d, right panel only).

Shots:
2.8.1. LAB MEDIA: right panel only from ‘d’ of Figure2_PDF.pdf.

2.9. Snapshots of the robot-assisted TR process are shown here, and they include the provision of template DNA and primers [Fig 2c (I)], preparation of PCR reactions in multi-well plates [Fig 2c (II)], PCR amplification of DNAs [Fig 2c (III)], and preparation of multigene constructs grown in bacterial culture by alkaline lysis in multi-well plates [Fig 2c (IV)]. 

Video editor: author has also provided snapshot pictures for this step but we are calling for live footage and prefer to use live footage in the video. Just wanted you to know that the still images are also available if needed.

Shots:
2.9.1. MED: Footage of the robot in action [similar to Figure 2c (I)] (see table)
2.9.2. MED: Footage of robot preparing PCR reactions in multi-well plates [similar to Figure 2c (II)] (see table)
2.9.3. MED: Footage of robot during PCR amplification of DNAs [similar to Figure 2c (III)] (see table)
2.9.4. MED: Footage of robot during preparation of multigene constructs grown in bacterial culture by alkaline lysis in multi-well plates [similar to Figure 2c (IV)]. (see table)

3. Composite multigene baculovirus generation, amplification and storage

a. Baculovirus generation

3.1. To begin this procedure, integrate multigene transfer vectors into the MultiBac baculoviral genome by transforming into DH10 cells harboring the viral genome and the functionalities required for Tn7 transposition.

Shots:
3.1.1. MED: Talent performing the final step of the transformation, i.e., resuspending cells and plating them.
3.1.2. MED: Talent putting plates into the incubator.

3.2. After Tn7 transposition, cells with composite baculovirus containing the genes of interest are selected by blue/white screening. Successful Tn7 transposition results in loss of -complementation of the -galactosidase; therefore colonies with correct Tn7 transposition remain white on selective agar plates containing X-gal. 

Shots:
3.2.1. MED: Talent retrieving plate(s) from the incubator.
3.2.2.1 CU: Plate of blue and white colonies being shown to camera (Video editor: maybe you can highlight the white colonies on the plate)
3.2.2.2 ECU: Plate of blue and white colonies being shown to camera


3.3. Prepare bacterial cultures from the white colonies and isolate the bacmid by alkaline lysis and ethanol/isopropanol precipitation.

Shots:
3.3.1. MED/CU: Talent picking white colonies and inoculating precultures.
3.3.2. MED/CU: Footage of the robot isolating the genome by alkaline lysis and ethanol/isopropanol precipitation.(see table)

3.4. Next transfect insect cells with the purified baculoviral genome. Working in a sterile hood, seed aliquots of log-phase Sf21 insect cells in a 6-well tissue culture plate. To each well, add the purified baculoviral genome and a transfection reagent mixed in culture media.

Shots:
3.4.1. WIDE/MED: Talent approaching the sterile hood to begin working.
3.4.2. MED: Aliquots of log-phase Sf21 insect cells being seeded in a 6-well tissue culture plate.
3.4.3. CU: Purified baculoviral genome and a transfection reagent mixed in culture media being added to a well.

3.5. Incubate the transfected cells at 27oC without motion for 48-60 hours.

Shots:
3.5.1. MED: Talent setting plate down in the 27oC room (or putting plate in incubator).

3.6. After 48-60 hours, harvest the initial virus, or V0, by removing the media. Replenish with fresh media and return the plate to the incubator.

Shots:
3.6.1. MED/over the shoulder: talent working in hood, removing media from some wells of the 6-well plate.
3.6.2. CU: Fresh media being added to wells.
3.6.3. MED: Talent returning 6 well plate to incubator.

3.7. Two to three days later, test for protein production, and if aYFP marker is present, test for fluorescence. 

Shots:
3.7.1. LAB MEDIA: Figure 3a graphics of Expression Analysis (qualitative) from Figure3_PDF.pdf

b. Amplification

3.8. For virus amplification, use V0, the initial virus, to infect 25-50 ml of cells in log phase (TEXT: Infect <1x106 cells per ml) in small Erlenmeyer shaker flasks agitated on an orbital platform shaker.

Shots:
3.8.1. MED: Talent using V0 to infect cells in 100-250-ml Erlenmeyer shaker flasks.(see table)
3.8.2. MED: Talent putting flasks on orbital shaker platform..

3.9. Count cells and split every 24 hours until cells stop doubling. Follow a low multiplicity of infection, or MOI, regimen: Cells must double at least once (MOI < 1), otherwise repeat experiment with a smaller volume of V0 added. The image on the left shows insect cells infected with MultiBac baculovirus that have stopped proliferating and have increased in size [Figure 3b (I)]. Cell fusions are observed, as illustrated by the image on the right [Figure 3b (II)].

Shots:
3.9.1. MED: Talent counting cells under microscope.
3.9.2. MED: General footage of talent splitting cells.
3.9.3. LAB MEDIA: b (I) and b (II) from Figure3_PDF.pdf

3.10. After 48-60 hours, harvest V1 virus by pelleting cells and removing the media containing the virus. Replenish with fresh media.

Shots:
3.10.1. MED: Talent putting cells (already transferred to centrifuge tube) into centrifuge. 
3.10.2. CU: Media being removed and saved.(see table)
3.10.3. MED: Talent adding fresh media to cells, resuspending cells, and transferring cell suspension to Erlenmeyer flask. (see table)

3.11. Remove 1x106 cells every 12 or 24 hours by pelleting, and test for protein production and marker protein signal.

Shots:
3.11.1. MED: Talent removing aliquot of cells from Erlenmeyer flask to microcentrifuge tube.
3.11.2. MED: Talent putting tubes into centrifuge.
3.11.3. LAB MEDIA: Figure 3a graphics of Expression Analysis (qualitative) from Figure3_PDF.pdf

3.12. If larger expression volumes are desired, amplify virus further by infecting up to 400 ml of cells in 2-liter shaker flasks with V1 virus, following the low MOI regimen.

Shots:
3.12.1. MED: Multiple takes from different angles of talent infecting 400 ml of cells in 2-liter shaker flasks with V1 virus.  Shot will be repeated later.
3.12.2. MED: Multiple takes from different angles of 2-liter flasks shaking.  Shot will be repeated later.

c. Storage

3.13. No voiceover because talent is speaking.

Shots:
3.13.1. Talent – interview style to camera: “We strongly recommend that V1 virus be stored as the production virus by using the Baculovirus-infected insect cells or BIIC method, to prevent modifications of the recombinant virus and to preserve high expression levels.”

3.14. Twenty four hours after proliferation arrest is observed, pellet infected cells. At this stage cells contain complete viral particles just before they would be released into the media. Remove media, resuspend cell pellet in freezing solution, and perform freezing of BIIC in cryotubes.

Shots:
3.14.1. MED: Talent putting tubes of cells into the centrifuge and turning it on.
3.14.2. CU: Media being removed and 
3.14.3. MED: Talent freezing aliquots of the cell pellet in -20°C freezer then -80°C freezer and then storing in liquid nitrogen tank. (see table)


4. Protein production and downstream processing

a. Infecting large(r) cultures and monitoring YFP

4.1. For protein production runs, use V1, V2 or frozen BIIC aliquots to infect larger cell cultures, typically 400 ml in 2-liter flasks. Adhere to the low MOI regimen, adjusting the virus volume used for infection such that the infected culture doubles at least once.

Shots:
4.1.1. Use shot from 3.12.1.
4.1.2. Use shot from 3.12.2.

4.2. If a YFP marker protein is present, withdraw 1x106 cells at defined intervals. Sonicate and centrifuge the cells and transfer to a 96-well plate. Measure YFP levels in a standard 96-well plate reader capable of recording fluorescence signals.

Shots:
4.2.1. MED: Talent withdrawing cells. 

4.2.1.2 Talent putting tubes into the centrifuge
4.2.1.3 Talent sonicating
4.2.1.4 Cells being transfered to a 96 well plate.
4.2.2. MED: Talent at the Tecan SPECTRAFluor measuring and recording YFP levels.

4.3. Monitor evolution of the YFP signal until a plateau is reached indicating maximum recombinant protein production. 

Shots:
4.3.1. LAB MEDIA: YFP_signal_example.ai
4.3.2. LAB MEDIA: JoVE movie final.mp4 

4.4. Harvest cells at this stage. Store cell pellets at -20 °C for the short term or -80 °C for the long term.

Shots:
4.4.1. WIDE/MED: Talent transferring cells to centrifuge tubes (see take 1 or 2) and putting tubes into centrifuge.( see take 3)
4.4.2. MED: Talent discarding supernatant.
4.4.3. MED: Talent putting cell pellets into -20 °C freezer.
4.4.4. MED: Talent putting cell pellets into -80 °C freezer.

b. Cell lysis and fractionation

4.5. Cells should be lysed by a method tailored to the requirements of the protein, and then the cytosol and nuclei fractionated. Nuclear proteins are typically found in the nuclear pellet while cytosolic proteins remain in the cytosol. Protein purification is greatly simplified by fractionation since a lot of contaminants can be removed in a single centrifugation step.

Shots:
4.5.1. MED: Talent putting sample for fractionation into centrifuge.
4.5.1.2: talent removing tubes from centrifuge.
4.5.2. CU: Footage of sample after fractionation to show cytosolic extract (turbid liquid) and nuclear pellet.

c. Protein purification 

4.6. Protein complexes can be conveniently purified from small-scale initial cell cultures by utilizing miniaturized purification methods such as multiwall or microtip-based purification, in conjunction with small-volume chromatography systems such as the ÄKTAmicro.

Shots:
4.6.1. [bookmark: _GoBack]MED: Talent injecting cleared and preprocessed lysate into an ÄKTAmicro.(CU on take 2 and 3)

d. Future outlook

4.7. A future step will be to miniaturize and integrate the entire experimental setup into a small table top application that is interfaced with the cloning workstation.  Shown here is the microscale batch robot, currently under development, which will be used for this purpose. 

Shots:
4.7.1. MED: Talent showing the developing robot to the camera
4.7.2. CU: Footage of the new robot. 


5. Results: production of eukaryotic protein complexes by MultiBac

5.1. Strong co-expression of heterologous proteins is achieved by the MultiBac system, as shown here (show Figure 1d). The overexpressed protein bands are clearly discernible in the whole cell extract, WCE, and the cleared lysate, SN. The quality and quantity of the protein material produced is often sufficient to enable structure determination of protein complexes, such as the mitotic checkpoint complex MCC shown in this diagram (show Figure 1e).

Shots:
5.1.1. LAB MEDIA: Panel ‘d’ of Figure1_PDF.pdf.
5.1.2. LAB MEDIA: Panel ‘e’ of Figure1_PDF.pdf.

5.2. Protein complexes can be conveniently purified from small-scale initial cell cultures by utilizing miniaturized purification methods such as multiwall or microtip-based purification, in conjunction with small-volume chromatography systems (show left-most picture from Figure 4).

Shots:
5.2.1. LAB MEDIA: left-most picture from Figure4_PDF.pdf.

5.3. Often the yield of these “analytical” purification runs (show middle two graphics from Figure 4) is sufficient for analyzing the structure and function of the purified complex by a variety of means including electron microscopy (show electronmicrograph on the far right panel of Figure 4).

Shots:
5.3.1. LAB MEDIA: middle two graphics from Figure4_PDF.pdf.
5.3.2. LAB MEDIA: far right panel from Figure4_PDF.pdf.


6. Conclusion (said by authors on camera)

6.1. Alice Aubert: The standard operating procedures we developed allows non-specialist users to apply our approach with ease. Our technology can be used in many laboratories interested in large protein complexes, very much like it is the case today for the expression of small proteins in E.coli.

6.2. Maxime Chaillet: After watching this video, you should have a good understanding of how to use MultiBac to produce your protein complexes of interest in unmatched quality and quantity for your ambitious research goals.

6.3. Fred Garzoni: Working with our system does not require special safety precautions. However, keep in mind that the virus will also infect you if you are sloppy, even though it will not replicate in your cells. Therefore careful handling under sterile conditions is a must while performing this procedure.

6.4. Imre Berger: Out method has become quite popular, and is used today in more than 600 laboratories world-wide to catalyze research and progress. We believe that our technology will become an integral part of future large-scale structural genomic efforts that address the human complexome. This will help to reveal the basis of many diseases, and hopefully lead to new and better drugs and therapies. 


Provided Media

1A. Schematic overview graphics – ‘Overview_Fig.ai’ and panel ‘e’ from ‘Figure1_PDF.pdf’
2.1. Panel ‘a’ from Figure2_PDF.pdf. Cartoon pictures on left only, not the real photo of the work-station on the right. 
2.2, 2.3. Cre-LoxP –explanation_NEW.pptx 
2.6. 50159_RestrictionMap_Example.jpg 
2.6. 50159_Sequencing_Data-Example.pdf
2.8. right panel only of ‘d’ from Figure2_PDF.pdf
3.7. Expression Analysis (qualitative) from part ‘a’ of Figure3_PDF.pdf
3.9. b (I) and b (II) from Figure3_PDf.pdf
3.11. Expression Analysis (qualitative) from part ‘a’ of Figure3_PDF.pdf
4.3. YFP_signal_example.ai
4.3. JoVE movie final.mp4 - dual color imaging of MultiBac infected insect cells
5.1. Panels ‘d’ and ‘e’ of Figure1_PDF.pdf.
5.2. left-most picture from Figure4_PDF.pdf
5.3. middle two graphics and far right panel from Figure4_PDF.pdf.

Additional table for video editors

This table links files names with script code when needed because we noticed that some videos do not start with the slating. Moreover, the 3rd column tells what to focus on within the video file because some video files are too long.

	Script code
	Name of video file *
	Time frame guide lines
	Remarks

	
	
	
	

	2.4.1
	0797
	
	Files 0796 / 0799 do not show the talent. 

	
	0798
	
	

	2.4.2




	0800
	00:23: Vaccum system called Tevac on the right, EGel on the left.
00:34: Thermocycler, the Pelletier unit part; 
00:39: Thermocycler, the control unit part.
	

	
	0801
	
	

	2.4.3
	0800
	00:06: shaker is the device with TeShake written on it
00:53 : Cold blocks for 96 well plates and cold blocks for 1.5mL tubes (blue) are shown.
	

	
	0801
	
	

	2.5.2
	0802
	
	There was a bug in the robot operation. The video was stopped.

	
	0803
	00:07 -> 00:21: movements of the plates
00:55 -> 1:36: washing step, can be shortened
1:37 -> 2:12: aspirate from tubes, dispense in 96wplate and trash tips.
5:00 -> 6:00 : Pipette from plate to plate
	The sequence from 2:12 to 5:00 are not useful here and there was a little bug.

Actions after 6:00 are not useful here.

	
	0804
	
	End of the process, not useful here.

	2.7.1
	0805 /0806 / 0807 / 0808 / 0809
	
	This is a run split in several video files. Several bugs from the robot.

	
	0810
	01:50 -> 02:12 : Aspirate / Dispense water
02:55 -> 03:11 : Aspirate / Dispense buffer
04:00 -> 05:17 : Aspirate / Dispense plasmid
	

	2.7.2
	0810
	07:45 -> 8:22 Move plate to thermocycler, then lid close automatically
	

	
	0808
	01:43 -> 02:15
	

	2.9.1
	0811
	00:08 -> 00:57
	

	2.9.2
	0812
	01:00 -> 01:32 PCR prep. Part 1 
02:13 -> 02:54 PCR prep. part 2
03:45 -> 05:25 PCR prep. part 3

	

	
	0815
	
	Another video showing the preparation of the PCR plate.

	2.9.3
	0813
	00:24 -> 00:40 : start PCR
	

	
	0814
	00:13 : red light shows that PCR is running
	We also recorded the removal of the reaction plate after the PCR. (00:25 -> 01:02)

	
	0816
	00:34 -> 00:48 : Start PCR
	

	2.9.4
	0817 + 0818
	
	Add resuspension buffer to cell pellets and resuspend the cell pellets using Te-shaker before alcalin lysis.

	
	0819
	Below are the different parts of the alcalin lysis:
00:50 -> : 2:00 : transfer resuspended cell pellets from 24 well plate to 96 well plate
03:10 -> 03:22: Add lysis buffer
04:00 -> 04:10 : Add neutralization buffer
	

	3.3.2
	0820 (medium)
	00:35 -> 00:50: add washing buffer in the wells containing precipitated DNA.
	Washing buffer is added. The vacuum is activated but we do not see much. 

	
	0821 (CU)
	00:34 -> 00:36 : add washing buffer
01:25 -> 01:55: Vacuum starts precipitated DNA remains on the filter, washing buffer is evacuated.
	

	3.8.1
	0834
	00:00 -> 01:05
	

	3.10.2
	0864
	00:00 -> 01:16
	This file contains 3.10.2 and 3.10.3 footages

	3.10.3
	0864
	01:16 -> end
	

	3.14.3
	0897/0898
	The talent puts box to -20deg
	

	
	0900
	Fred puts the box in -80deg freezer.

	

	
	0879
	Fred puts the box in liquid nitrogen tank.

	



Notes: * Some video files do not have the slating step before the action starts.


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, as well as an introduction to your videographer, closer to your filming date.
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