[image: ]FINAL SCRIPT: APPROVED FOR FILMING

     
Submission ID #: 59472
Scriptwriter Name: Tara Cass
Project Page Link: https://www.jove.com/account/file-uploader?src=18139008

Title: Chemical Inactivation of the E3 Ubiquitin Ligase Cereblon by Pomalidomide-Based Homo-PROTACs

Authors and Affiliations: Stefanie Lindner1*, Christian Steinebach2*, Hannes Kehm1, Martin Mangold2, Michael Gütschow2, Jan Krönke1

1 Department of Internal Medicine III, University Hospital Ulm
2 Pharmaceutical Institute, Pharmaceutical Chemistry I, University of Bonn

*These authors contributed equally.


Corresponding Author: 
Jan Krönke
jan.kroenke@uni-ulm.de
Tel: +49 731 500 45718

Email addresses for Co-authors: 
stefanie.lindner@uni-ulm.de
c.steinebach@uni-bonn.de
hannes.kehm@uni-ulm.de
martinmangold@uni-bonn.de
guetschow@uni-bonn.de



Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy? N 
2. Does your protocol include software usage? N
3. Which steps from the protocol section below will viewers benefit most from having filmed? 2.9, 2.10, 2.11, 2.12, 2.13 (Preparation of compound 8)
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? 2.12, 2.13 (Purification of compound 8 by column chromatography)
5. Will the filming need to take place in multiple locations? Y (synthesis lab, cell culture)
If yes, how far apart are the locations? 150-200 feet


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

REQUIRED Interview Statements: (Said by you on camera)  - All interview statements may be edited for length and clarity.
Jan Krönke: Our homodimeric pomalidomide-based PROTAC compounds are the first chemical inhibitors of CRBN and may help to elucidate further the mechanism of thalidomide and identify CRBN’s endogenous substrates and physiological functions.  [1]
1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.
[bookmark: _Hlk2700120]Michael Gütschow: This new PROTAC platform technology can be highly helpful for specifically targeting proteins of interest that are otherwise considered to be undruggable. [1]
1.1.2. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.


OPTIONAL Interview Statements: (Said by you on camera)  - All interview statements may be edited for length and clarity.
Stefanie Lindner: CRBN inhibition alone has no anti-tumor activity. However, CRBN degraders may be clinically applicable for infectious diseases, obesity, and other disorders. [1]
1.1.3. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.
Christian Steinebach: The synthesis is challenging, and it is hard to find the optimal linkers and attachments to generate effective protein degraders when designing the PROTAC compound. [1]
1.1.4. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.
     



Section - Protocol
2. Preparation of Proteolysis-Targeting Chimera (PROTAC) Homodimer 8 (Compound 8)
To begin, place 2.46 grams of Boc-protected (bock /bɒk/) L-glutamine (L gloot-uh-meen /ˈgluːt əˌmiːn/) and 50 milliliters of tetrahydrofuran (tet-truh-hy-dro-fyoor-an /tɛ trəˌhaɪ drɵˈfjʊər æn/) [1] in a 100-milliliter round-bottom flask, and stir at 800 rpm (R-P-M) for one minute. [2-TXT]
2.1.1. MED: Talent adds 50 mL of THF to a 100 mL RBF that already contains 2.46 g Boc-Gln-OH and a stir bar.
2.1.2. MED: Talent clamps the flask over a stir plate and turns up the stirrer to 800 rpm. TEXT: All stirring at 800 rpm Video Editor: Please wait to show the text overlay until “and stir…” in the voice-over.
Then, add 1.95 grams of 1,1’-carbonyldiimidazole (one one-prime carb-uh-neel-dy-ih-mid-uh-zole /ˌkærb ə niːl daɪ ɪˈmɪd ə zoʊl/) and 5 milligrams of 4-dimethylaminopyridine (four dy-meth-il-uh-meen-oh-peer-ih-deen /daɪˌmɛθ ɪl ə miːn oʊˈpiːr ɪ diːn/). [1] Continue stirring for 10 hours at reflux [2] to obtain a clear, colorless solution of glutarimide (gloo-tar-ih-mide /gluːˈtɑːr ɪ maɪd/) compound 1. [3-TXT]
2.1.3. MED: Talent adds 1.95 g of pre-measured CDI to the flask. 
[added shot] b) MED: Talent adds 5mg of pre-measured DMAP to the flask
2.1.4. MED: With the flask now set up for reflux, talent turns up the heat and stirring (70 °C).
2.1.5. MED: A view of a clear, colorless solution of crude 1 refluxing. TEXT: See text for all compound names.
Let the solution cool to room temperature, transfer it to a 500-milliliter flask, and remove the solvent (solve-ent /ˈsɒlv ənt/) with a rotary evaporator. [1] Redissolve the residue in 200 milliliters of ethyl acetate (eth-il as-ih-tate /ˈɛθ ɪl ˈæs ɪˌteɪt/) and pour it into a separatory (sep-er-uh-tor-ee /ˈsɛp ər əˌtɔːr iː/) funnel. [2]
2.1.6. MED: Talent connects a 100 mL flask containing room-temperature solution to a rotary evaporator and starts the rotary evaporator. 
[added shot] b) MED: flasks contains final product powder for redissolving.
2.1.7. MED: Talent pours 2x100 mL of EtOAc into a 100 mL flask that contains product residue and swirls the flask to redissolve the residue.
Wash the organic layer with 50 milliliters each of deionized water and brine, [1] and dry the organic layer over sodium sulfate (sulf-ate /ˈsʌlf eɪt/). [2] Gravity-filter the solution through silica gel to remove the desiccant (dess-ih-kent /ˈdɛs ɪ kənt/), and then rinse the silica gel with 200 milliliters of ethyl acetate. [3]
2.1.8. MED: Talent adds 50 mL of water to the separatory funnel (which already contains the product solution), stoppers the funnel, and starts shaking it to wash the organic layer. 
[added shots] b) CU: phase separation in the funnel. c) MED: shaking again
2.1.9. MED: Talent adds Na2SO4 to the organic layer and swirls the flask/beaker.
2.1.10. MED: Talent pours the mixture of the organic layer and Na2SO4 onto a short pad of silica gel, waits as the solution filters through the silica gel, and then starts pouring EtOAc onto the silica gel. Videographer: Please get at least 12-13 seconds of footage for this shot.
Remove the solvent from the filtrate (fil-trait /ˈfɪl treɪt/) under vacuum to obtain compound 1 as a colorless solid. [1] Dry the product under vacuum overnight before using it. [2-TXT]
2.1.11. MED: Talent connects the flask of filtrate to a vacuum line and opens it to vacuum. Videographer: Please get at least 7-8 seconds of footage for this shot.
2.1.12. CU: A close-up view of dry compound 1 in an identical flask that is still under vacuum. TEXT: < 20 mbar
Next, dissolve 0.50 grams of sodium acetate in 20 milliliters of glacial acetic (uh-seet-ik /əˈsiːt ɪk/) acid in a 50-milliliter round-bottom flask equipped with a stir bar. [1]
2.1.13. MED: Talent adds pre-measured NaOAc and acetic acid to a 100 mL RBF that already contains a stir bar.
Add 1.25 grams of 3-fluorophthalic anhydride (three fluoor-oh-fthal-ik an-hy-dride /ˌflʊər oʊ ˈfθæl ɪk  ænˈhaɪ draɪd/) and 1.14 grams of glutarimide 1, [1] and stir at reflux for 6 hours to obtain a purple solution of compound 3. [2]
2.1.14. MED: Talent adds pre-measured 3-fluorophthalic anhydride and compound 1 to the flask.
2.1.15. MED: A view of the purple mixture stirring at reflux. Videographer: Please get at least 8-9 seconds of footage for this shot.
Let the mixture cool to room temperature, and then pour it into 100 milliliters of deionized water and stir for 10 minutes to precipitate (preh-sip-ih-tate /prəˈsɪp ɪˌteɪt/) compound 3. [1] Collect the solid by filtration (fil-traysh-un /fɪlˈtreɪʃ ən/), wash it with water and petroleum ether (eeth-er /ˈiːθ ər/), and dry it under vacuum for two days. [2-TXT]
2.1.16. MED: Talent pours a purple product mixture into 100 mL of water and starts stirring the mixture at 800 rpm.
2.1.17. MED: Talent pours the mixture with solid 3 onto a frit/filter; once the solid is isolated on the frit/filter, talent starts washing it with 5 mL portions of water. TEXT: 5 mL H2O 3x; 5 mL petroleum ether 3x Video Editor: Please wait to show the text overlay until the beginning of “wash it…” in the voice-over.
[added shot] b) MED: Talent washes with 5ml petroleum ether 
Next, place 0.83 grams of compound 3 and 20 milliliters of dry dimethyl sulfoxide (dy-meth-il sul-fox-ide /daɪˈmɛθ ɪl  sʌlˈfɒks aɪd/) in a 50-milliliter Schlenk (shlenk /ʃlɛŋk/) flask and stir for two minutes. [1]
2.1.18. MED: Talent adds pre-measured compound 3 and DMSO to a 50 mL Schlenk RBF that already contains a stir bar.
Add 0.22 grams of alpha-omega-diamine (alf-uh o-meg-uh dy-uh-meen /ˈælf ə ˌoʊˈmɛg ə ˈdaɪ ə miːn/) linker compound 6 and 1.05 milliliters of N,N-diisopropylethylamine (N-N dy-ice-oh-prope-il-eth-il-uh-meen /daɪˌaɪs oʊ proʊp ɪlˈɛθ ɪl ə miːn/), [1] and stir the mixture under argon (ar-gone /ˈɑːr gɑːn/) at 90 degrees Celsius for 18 hours to obtain homodimer (home-oh-dime-er /ˈhoʊm oʊˌdaɪm er/) 8 in a dark green mixture. [2]
2.1.19. MED: Talent adds pre-measured compound 6 and DIPEA to the solution in the flask. Author comment: Continued shot with 2.10.2.
2.1.20. MED: Talent inserts the Ar balloon, closes the Schlenk valve, and starts stirring and heating the mixture.
Let the mixture cool to room temperature and pour it into 100 milliliters of deionized water. [1] Extract the product into three 50-milliliter portions of ethyl acetate, combine the organic layers, and wash them with 50 milliliters each of water and brine. [2]
2.1.21. MED: Talent pours a dark green reaction mixture into a beaker containing 100 mL of water. If possible, the separatory funnel to be used should be visible in shot.
2.1.22. MED: Talent finishes draining the aqueous layer from the separatory funnel into a labeled beaker or container, sets it aside, and then starts draining the organic layer from the separatory funnel into another labeled beaker or container. Videographer: Please get at least 12-13 seconds of footage for this shot.  Author comment: This shot was numbered 2.11.3. in the filmshot, because we named 2.12.1. by accident 2.11.2.
Dry the washed organic layer over sodium sulfate, filter out the desiccant, and remove the solvent under vacuum. [1] Redissolve the residue in a minimal amount of chromatography (krome-uh-tog-gruh-fee /ˌkroʊm əˈtɒː grə fiː/) solvent and apply it to a silica gel column for purification. [2-TXT]
2.1.23. MED: Talent adds a small amount of sodium sulfate to the washed organic layer, swirls the flask, and then adds more sodium sulfate. Author comment: by accident we numbered this shot 2.11.2. but the order in the script is right
2.1.24. MED: Talent draws up a small amount of a concentrated solution of the crude product with a Pasteur pipette and transfers it to the silica gel column. TEXT: See text for silica gel chromatography details.
Collect the fluorescent product fractions, combine them, and remove the solvent [1] to obtain homodimer 8 as a yellow solid. [2]
2.1.25. CU: A close-up view of the fluorescent product fractions in small flasks.
2.1.26. MED: Talent disconnects a flask of solid 8 from a rotary evaporator or a vacuum line to show the yellow solid to the camera.
3. Preparation of tert-Butyl N-(1-Methyl-2,6-dioxo-3-piperidyl)carbamate (Building Block 2 for Heterodimer 9)
To begin, dissolve 2.28 grams of glutarimide 1 in 25 milliliters of dimethylformamide (dy-meth-il-form-uh-mide /daɪˌmɛθ ɪlˈfɔːrm əˌmaɪd/) in a 100-milliliter round-bottom flask. [1-TXT] Suspend 2.76 grams of milled potassium carbonate (carb-uh-nate /ˈkɑːrb əˌneɪt/) in this solution. [2]
3.1.1. MED: Talent adds pre-measured compound 1 and DMF to a 100 mL RBF. TEXT: Prepare glutarimide 1 as previously described Video Editor: Please show the text overlay during “dissolve 2.28 grams of glutarimide 1”.
3.1.2. MED: Talent adds 2.76 g of milled K2CO3 to the flask and swirls it to suspend the K2CO3.
Then, draw 0.62 milliliters of iodomethane (eye-ode-oh-meth-ane /aɪ oʊd oʊˈmɛθ eɪn/) into a syringe equipped with a 20-gauge (twenty-gauge) needle. [1] Add the iodomethane dropwise over the course of 10 seconds, [2] stopper the flask with a rubber septum, and add a vent needle. [3]
3.1.3. MED: Talent draws 0.62 mL of MeI into the syringe.
3.1.4. CU: Talent adds MeI dropwise to the mixture. Videographer: Please get at least 6-7 seconds of footage of talent adding MeI to the flask.
3.1.5. MED: With the rubber septum in place, talent uncaps a needle and inserts it through the septum.
[bookmark: _Hlk490839222]Sonicate (sawn-ih-kate /ˈsɒn ɪ keɪt/) the mixture for 2 hours at room temperature [1] to obtain glutarimide compound 2 in a red mixture. [2]
3.1.6. MED: Talent places the flask in an ultrasonic bath and starts sonication.
3.1.7. MED: Talent turns off the ultrasonic bath and removes a flask (containing product mixture) from the ultrasonic bath.
Dilute the mixture with 50 milliliters of ethyl acetate and pour it into a separatory funnel. Rinse the flask into the funnel with another 50 milliliters of ethyl acetate. [1]
3.1.8. MED: Talent adds 50 mL EtOAc to the flask, swirls the flask for a few seconds, pours the mixture into the separatory funnel, and starts measuring another 50 mL of EtOAc. Videographer: Please get at least 13-14 seconds of footage for this shot.
Work up the product and purify it with silica gel column chromatography to obtain glutarimide 2 as a colorless solid. [1-TXT] Compare the retention times of glutarimide compounds 1 and 2 to confirm that N-methylation (N meth-ih-laysh-un /mɛθ ɪˈleɪʃ ən/) was successful. [2]
3.1.9. MED: Talent adds 25 mL 1 N NaOH to the separatory funnel, stoppers it, and starts shaking the funnel. TEXT: Wash 25 mL 1 N NaOH 2x, 25 mL H2O, 25 mL brine; Dry over Na2SO4 Videographer: Please get at least 9-10 seconds of footage for this shot.
3.1.10. [added shot] MED: Talent shows a chamber with running thin layer chromatography for compound 1   
[original 3.5.2 shot] b) CU: Talent shows labeled thin layer chromatogram with spots of compound 1 and its methyl analog 2 (different retention factors).
4. Functional Validation of PROTAC Compounds
To begin the validation, treat multiple-myeloma (my-uh-lome-uh /maɪ əˈloʊm ə/) cells with the compounds of interest, isolate the relevant proteins, and prepare samples for a western blot analysis of protein degradation (deg-gruh-daysh-un /ˌdɛ grəˈdeɪʃ ən/). [1-TXT]
4.1.1. WIDE: Talent approaches where the protein samples are stored, opens the incubator/refrigerator, takes out example protein samples as though about to use or prepare them, and brings them to the workspace. TEXT: See text for sample preparation Videographer: Please get at least 13-14 seconds of footage for this shot.
Then, prepare a gel sandwich for SDS-PAGE (S-D-S page) and fill the anode (an-ode /ˈæn oʊd/) buffer tank with a pH 8.9 tris-HCl (triss H-C-L /ˈtrɪs/) solution. [1-TXT] Load the protein samples into the gel and run it [2] at 70 volts for 20 minutes, followed by 115 volts for 150 minutes. [3]
4.1.2. MED: Talent fills the SDS-PAGE anode buffer tank with anode buffer. TEXT: See text for SDS-PAGE setup
4.1.3. CU: Talent loads protein samples into the gel.
4.1.4. MED: [added shot] Talent closes the lid of the chamber, Talent plugs the cell cables into the power supply, sets the power supply to 70 V, and starts applying power.
Next, prepare 1X (one-X) transfer buffer for immunoblotting (ih-myoon-oh-blot-ing /ɪˈmjuːn oʊ blɒt ɪŋ/), and carefully move the gel from its cassette to the transfer buffer to equilibrate (ih-kwil-ih-brate /ɪˈkwɪl ɪˌbreɪt/). [1-TXT]
4.1.5. MED: Talent removes a completed gel from the cassette and places it into transfer buffer. TEXT: 1X transfer buffer: 79.9% 10X transfer buffer, 20% MeOH, 0.1% SDS, pH 8.3 Video Editor: Please show the text overlay during “Next, prepare 1X transfer buffer for immunoblotting”.
[bookmark: _Hlk2700331]Stefanie Lindner: You must be very careful when you remove the SDS gel from the cassette and place it in blotting buffer for equilibration because it can crumble or burst very quickly. [1]
4.1.6. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.
Immerse a 0.45-micrometer polyvinylidene difluoride(pall-ee-vy-nil-ih-deen dy-fluoor-ide /ˌpɒl iː vaɪˈnɪl ɪ diːn  daɪˈflʊər aɪd/) membrane in pure methanol (meth-uh-nall /ˈmɛθ əˌnɒl/) for at least 20 seconds to activate it, [1] and then immerse it in 1X transfer buffer. Let the gel and the membrane equilibrate for 10 minutes. [2]
4.1.7. MED: Talent places a PVDF membrane in MeOH and waits (as though waiting for 5-8 seconds). Author comment: continued shot with 4.5.2.
4.1.8. MED: Talent removes the PVDF membrane from MeOH and places it in the transfer buffer.
Then, assemble the western blotting cassette and apply 180 milliamperes for 90 minutes to transfer the proteins to the membrane. [1] Afterwards, visualize the proteins by immunostaining (ih-myoon-oh-stain-ing /ɪˈmjuːn oʊˌsteɪn ɪŋ/). [2-TXT]
4.1.9. MED: Talent finishes assembling the blotting cassette Author comment:  combined shot with 4.6.2. Videographer: Please get at least 10-11 seconds of footage for this shot.
4.1.10. Author comment: please move shot to shot 4.6.1. CU: A closer view of the assembled western blotting cassette in the cell once the blotting has begun. 
4.1.11. Author comment: new shot (reordered from 4.6.1.) CU: Talent starts the blotting power pack at 180 mA . TEXT: See text for details
To evaluate the effects on cell viability (vy-uh-bil-it-ee /ˌvaɪ əˈbɪl ɪt i/), first, seed 50,000 multiple-myeloma cells per well of a 96-well plate in biological triplicate (trip-plih-ket /ˈtrɪ plɪ kət/). [1-TXT] Add to each well 100 microliters of media containg DMSO (D-M-S-O) or a 0.1-, 1-, or 10-micromolar (zero-point-one-, one-, or ten-micromolar) of compound 8, compound 9, or pomalidomide (pome-uh-lid-uh-mide /ˌpoʊm əˈlɪd ə maɪd/). [2]
4.1.12. MED: Talent opens the incubator, removes a 96-well plate that is already seeded with MM1S cells, and closes the incubator. TEXT: See text for western blot cell viability analysis
4.1.13. MED: Talent pipettes 50 µL of at least one PROTAC solution into several wells of the plate. Videographer: Please get at least 12-13 seconds of footage of talent pipetting one or more PROTAC solutions into the plate wells.
[bookmark: _GoBack]To perform a cell viability rescue experiment, instead treat the cells with a 100-nanomolar solution of compound 8 for 3 hours [1] either before or after adding a 1-micromolar solution of pomalidomide. [2]
4.1.14. MED: Talent adds a 100 nM solution of 8 -  to the last few wells of a seeded 96-well plate (i.e., all other wells are filled) and sets the plate aside/covers the plate to represent leaving the cells for 3 hours. Videographer: Please get at least 10-11 seconds of footage for this shot.
4.1.15. CU: Talent adds a 1 µM solution of pomalidomide to the wells. Videographer: Please get at least 7-8 seconds of footage of talent pipetting the pomalidomide solution into the plate wells.
Incubate the cells for 24, 48, or 96 hours at 37 degrees Celsius in a 5% carbon dioxide atmosphere, and measure cell viability with a luminescent assay (loom-ih-ness-ent as-sey /ˌluːm ɪˈnɛs ənt ˈæs eɪ/). [1]
4.1.16. WIDE: Talent brings the plate to the incubator, places the plate in the incubator, and closes the incubator. If possible, the temperature and %CO2 display should be visible in shot.



Section – Results
5. Results: Characterization and Efficacy of PROTACs 
The structure of homodimeric (home-oh-dy-merr-ik /ˌhoʊm oʊ daɪˈmɛr ɪk/) PROTAC (pro-tak /ˈproʊ tæk/) 8 was confirmed with proton (pro-tawn /ˈproʊ tɒn/) and carbon NMR (N-M-R). [1] Heterodimeric (het-uh-ro-dy-merr-ik /ˌhɛt ə roʊ daɪˈmɛr ɪk/) PROTAC 9 was synthesized as a negative control, [2] as N-methylation within the glutarimide portion results in [3] a loss of cereblon (serr-eh-blon /ˈsɛr ə blɒn/), or CRBN (C-R-B-N), binding capability. [4]
5.1.1. LAB MEDIA: Figure 5A, top graph only (1H NMR) and compound 8 from Figure 4 – Video Editor: Show compound 8 from Figure 4 in the clear space in the mid-lower right of the spectrum.
5.1.2. LAB MEDIA: Figure 5B, top graph only (1H NMR) and compound 9 from Figure 4 – Video Editor: Show compound 9 from Figure 4 in the clear space in the mid-lower right of the spectrum.
5.1.3. LAB MEDIA: Compound 8 and compound 9 from Figure 4, side by side – Video Editor: Caption the compound 8 image as ‘Homodimeric PROTAC 8’ and caption the compound 9 image as ‘Heterodimeric PROTAC 9’, and also highlight the ‘CH3’ attached to the rightmost N in compound 9 (emphasizing the difference between compounds 8 and 9).
5.1.4. LAB MEDIA: Figure 6 – Video Editor: During “cereblon, or CRBN”, highlight the ‘CRBN’ on the right side of the figure.
The homo-PROTAC 8 induced [1] near-complete proteasomal (prote-ee-uh-sohm-ul /ˌproʊt iː əˈsoʊm əl/) CRBN degradation [2] with minimal effects on the lymphoid (limf-oid /ˈlɪmf ɔɪd/) transcription (tran-skrip-shun /trænˈskrɪp ʃən/) factors IKZF1 (I-K-Z-F-one) and IKZF3 (I-K-Z-F-three). [3] In contrast, the hetero-PROTAC 9 [4] showed behavior similar to pomalidomide’s. [5]
5.1.5. LAB MEDIA: Figure 6 – Video Editor: Emphasize the two columns under ‘Compound 8’ (the two center columns). Please retain this emphasis for 5.2.2 and 5.2.3.
5.1.6. LAB MEDIA: Figure 6 – Video Editor: Highlight the top row (CRBN row) of the Compound 8 columns. (The faded lines show that CRBN was substantially degraded.)
5.1.7. LAB MEDIA: Figure 6 – Video Editor: Highlight the second and third rows (IKZF1 and IKZF3 rows) of the Compound 8 columns. (The darker lines show that IKZF1 and IKZF3 are still largely present after treatment with compound 8.)
5.1.8. LAB MEDIA: Figure 6 – Video Editor: Emphasize the two columns under ‘Compound 9’ (the two rightmost columns).
5.1.9. LAB MEDIA: Figure 6 – Video Editor: Emphasize both the Compound 9 columns and the ‘Pom’ column (second from the left).
Compound 8-induced CRBN degradation could be [1] blocked by a direct protease (prote-ee-ace /ˈproʊt iːˌeɪs/) inhibitor [2] or indirectly blocked by neddylation (ned-ih-laysh-un /ˌnɛd ɪˈleɪʃ ən/) inhibition. [3] Cells pretreated with compound 8 [4] significantly resisted the effects of pomalidomide on IKZF1 and IKZF3. [5]
5.1.10. LAB MEDIA: Figure 7 – Video Editor: Emphasize the line in the top row (CRBN row) of the ‘Comp. 8’ column (third from right).
5.1.11. LAB MEDIA: Figure 7 – Video Editor: Emphasize the line in the top row of the ‘MG132’ column (second from right).
5.1.12. LAB MEDIA: Figure 7 – Video Editor: Emphasize the line in the top row of the ‘MLN4924’ column (rightmost).
5.1.13. LAB MEDIA: Figure 9B (please use Figure 9 A B (1).pdf for Figure 9) – Video Editor: Highlight the rightmost column (including the two + above the western blot visuals).
5.1.14. LAB MEDIA: Figure 9B – Video Editor: Highlight the middle three lines (in the IKZF1 and IKZF3 rows) in the rightmost column and the second-from-left column (the two columns with a + in the ‘POM’ row above the western blot image).
Compound 8-induced CRBN degradation had much less of an effect on multiple myeloma cell viability [1] after 96 hours [2] than the IKZF1 and IKZF3 degradation from compound 9 and pomalidomide did. [3]
5.1.15. LAB MEDIA: Figure 8 – Video Editor: Emphasize the white 0.1, 1, and 10 bars in the ‘Compound 8’ set.
5.1.16. LAB MEDIA: Figure 8 – Video Editor: With the white Compound 8 bars still emphasized, also emphasize ‘96 h’ and the white box in the legend.
5.1.17. LAB MEDIA: Figure 8 – Video Editor: Emphasize the white ‘Compound 9’ and ‘Pomalidomide’ bars.
Multiple myeloma cells pre-treated with compound 8 [1] had significantly greater viability when exposed to pomalidomide [2] than untreated cells, suggesting that [3] compound 8 could be used to mimic immunomodulatory (ih-myoon-oh-mod-yul-uh-tor-ee /ɪˌmjuːn oʊˈmɒd jəl ə tɔːr iː/) imide (imm-ide /ˈɪm aɪd/) drug resistance. [4]
5.1.18. LAB MEDIA: Figure 9A (please use Figure 9 A B (1).pdf for Figure 9) – Video Editor: Highlight the ‘0.1’ under the yellow bar (the Comp 8 row).
5.1.19. LAB MEDIA: Figure 9A – Video Editor: Highlight the yellow bar and the line with three asterisks spanning the grey and yellow bars (indicating a significant difference between those two values).
5.1.20. LAB MEDIA: Figure 9A – Video Editor: Also highlight the grey bar.
5.1.21. LAB MEDIA: Figure 9A and the compound 8 molecule from Figure 4 – Video Editor: Add the compound 8 diagram from Figure 4 and emphasize it.


Section - Conclusion
6. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
Stefanie Lindner: We found that compound 8 induces complete proteasomal CRBN degradation, but it has minimal effects on IKZF1, IKZF3, and cell viability and proliferation. [1]
6.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Video Editor: Please see steps 4.6 and 4.8 for representative shots of the methods used to evaluate the effects of the compound on MM1S cells.
Stefanie Lindner: Extending the PROTAC technology to other targets has a great potential for inactivating undruggable proteins relevant to cancer and other diseases. [1]
6.1.2. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.
Christian Steinebach: When adapting this technique for other drugs and proteins, one should carefully investigate the molecular structures of the drug and the protein target to choose the optimal linkers and attachments. [1]
6.1.3. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.
Stefanie Lindner: IMiDs do not work in mice because of a point mutation in murine CRBN. A transgenic knock-in mouse exists, which can be used for IMiD-based experiments. [1]
6.1.4. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.
Stefanie Lindner: Pomalidomide is an analogue of thalidomide, which is highly teratogenic. Therefore, we do not recommend that pregnant women work with these drugs. [1]
6.1.5. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.
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