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1. We have marked your project as author-provided footage, meaning you film the video yourself and provide JoVE with the footage to edit. JoVE will not send the videographer. Please confirm that this is correct. 
√ Correct 

2. Microscopy: Does your protocol require the use of a dissecting or stereomicroscope for performing a complex dissection, microinjection technique, or something similar?  No  

3. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  No

4. Proposed filming date: To help JoVE process and publish your video in a timely manner, please indicate the proposed date that your group will film here: 08/05/2024


When you are ready to submit your video files, please contact our Content Manager, Utkarsh Khare. 


Current Protocol Length

Number of Steps:  25
Number of Shots:  48 

Introduction 
NOTE: @VO Team, please record the introduction statements also.

What is the scope of the research? NOTE to editor: Please keep the first question. 
1.1. In this study, a combinatorial cell delivery platform is developed for spinal cord injury using decellularized tissue-derived hydrogels. The efficacy of decellularization and cell viability in the composite hydrogels is analyzed to determine their potential as a 3D culture platform. The results will allow further investigation of therapeutic potentials for spinal cord injury. 
1.1.1. Figure 4

What technologies are currently used to advance research in the field?
1.2. Recently, in the field of spinal cord injury repair, decellularization has been extensively utilized in the context of hydrogels. This process removes all the cellular and nuclear debris from tissues or organs to prevent a negative immune response while preserving the extracellular matrix components.
1.2.1. 2.2.1 and 2.8.1

What research questions will be focused on in the future?
1.3. Now that the composite nerve hydrogels are optimized, characterization of the platform will be continued to maximize the neuro-regenerative behavior of ASCs (A-S-Cees) for spinal cord repair. This work will contribute to combinatorial therapeutic development for spinal cord injury repair, especially enhancing stem cell therapy for potential clinical translation.  
1.3.1. 4.5



Protocol
2. Decellularization of Porcine Spinal Cords 
Demonstrator: Inha Baek

Protocol
2.1. [bookmark: _Hlk201920397]To begin, thaw the frozen spinal cord at 4 degrees Celsius in the refrigerator for 18 to 24 hours before decellularization [1-TXT]. Using sterile scissors, carefully remove the dura mater [2].
2.1.1. WIDE: Talent places the spinal cord in the refrigerator. TXT: The porcine tissues were obtained commercially 
2.1.2. Talent removing the dura mater with sterile scissors. 

2.2. Cut the spinal cord into small pieces, about 1 centimeter in length [1]. Place one piece into a 15-milliliter tube [2].
2.2.1. Talent cutting the spinal cord into small pieces.
2.2.2. Talent placing the piece into a 15 ml tube. 

2.3. Rinse the spinal cord with deionized water [1] at 4 degrees Celsius for 18 to 24 hours at 60 rpm (R-P-M) [2].
2.3.1. Talent adding deionized water to the tube. 
2.3.2. Talent places the tube on a shaker at 4 oC.

2.4. Next, rinse the spinal cord with 0.025 percent trypsin-EDTA (E-D-T-A), followed by PBS for 15 minutes, twice [1-TXT].
2.4.1. Talent removes water and adds trypsin/EDTA to the sample. TXT: Incubation: 1 h, 40 rpm, 37 oC

NOTE: The author removed steps 2.5-2.7
2.5. Then, rinse the spinal cord with 3 percent Triton X-100 for 2 hours [1]. After that, wash it with 100 millimolar sodium and 50 millimolar phosphate buffer for 15 minutes, twice [2].
2.5.1. Talent adding Triton X-100 to the sample.
2.5.2. Talent removes the previous solution and adds sodium/phosphate buffer.

2.6. Now, rinse the spinal cord with 1 molar sucrose and then with deionized water for 1 hour each [1].
2.6.1. Talent places the spinal cord in sucrose. Authors: Please ensure to keep labeled bottle of deionized water in the frame

2.7. Afterward, wash the spinal cord with 4 percent sodium deoxycholate for 2 hours [1]. Then rinse it with 100 millimolar sodium and 50 millimolar phosphate buffer for 15 minutes, twice [2-TXT].
2.7.1. Talent removes the spinal cord from the old solution and places it in sodium deoxycholate.
2.7.2. Talent transfers the spinal cord from the SD solution to the sodium/phosphate buffer. TXT: Repeat washing with 0.1% peracetic acid for 4 h and PBS for 1 h

2.8. Finally, rinse the spinal cord with deionized water for 1 hour, twice, followed by PBS for 1 hour [1]. Then, lyophilize the spinal cord at 0.01 millibar and minus 56 degrees Celsius for 3 days before storing it until use [2].
2.8.1. Talent places the spinal cord in deionized water and then in PBS.
2.8.2. The spinal cord is being lyophilized. 


3. Porcine Sciatic Nerve Decellularization for 3D hASC Culture to Develop Composite Hydrogels 

Protocol
NOTE: The author removed steps 3.1-3.3 
3.1. To begin, prepare 50 millimolar sodium and 10 millimolar phosphate buffer in 1 liter of deionized water [1-TXT].
3.1.1. WIDE: Talent adding the mixture to 1 liter of deionized water. TXT: NaCl: 1.86 g, dNaH₂PO₄H₂O: 0.262 g, and HNa₂O₄P7H₂O: 2.17 g 

3.2. Next, mix 38.4 grams of SB-10 (S-B-Ten) in 1 liter of 50 millimolar sodium and 10 millimolar phosphate buffer to prepare 125 millimolar SB-10 solution [1-TXT].
3.2.1. Talent adding the SB-10 to the prepared buffer solution and mixing it. TXT: SB-10: Sulfobetaine-10 Authors: Please keep the required labeled reagents in the frame

3.3. To prepare 3% sodium deoxycholate and 0.6 millimolar SB-16 (S-B-Sixteen) solution, mix 30 grams of sodium deoxycholate and 0.24 grams of SB-16 [1] in 1 liter of 50 millimolar sodium and 10 millimolar phosphate buffer [2].
3.3.1. Shot of all the required reagents kept on the working bench.
3.3.2. Talent picking up the mixture and adding it to the prepared buffer solution.

3.4. Thaw the previously frozen porcine sciatic nerve at 4 degrees Celsius in the refrigerator for 18 to 24 hours before decellularization [1].
3.4.1. Talent places the sciatic nerve in the refrigerator.  

3.5. Now, cut the sciatic nerve into small pieces, approximately 1 centimeter in length [1]. Place one piece into a 15-milliliter tube [2].
3.5.1. Talent cutting the sciatic nerve into small pieces. 
3.5.2. Talent placing the pieces into a 15/ 50 ml tube. 

3.6. For decellularization, rinse the sciatic nerve with deionized water for 7 hours [1]. followed by 25 millimolar SB-10 in 50 millimolar sodium and 10 millimolar phosphate buffer for 18 hours [2]. NOTE: VO is struck through for the removed shot
3.6.1. Talent adds deionized water to the tube containing the sciatic nerve. 
3.6.2. Talent transfers the sciatic nerve to SB-10 in the prepared buffer solution. NOTE: Shot removed

NOTE: The author removed steps 3.7-3.11
3.7. Wash the sciatic nerve with 100 millimolar sodium and 50 millimolar phosphate buffer for 15 minutes [1]. Then, rinse it with 3% sodium deoxycholate and 0.6 millimolar SB-16 in 50 millimolar sodium and 10 millimolar phosphate buffer for 2 hours [2].
3.7.1. Talent removes the old solution and adds sodium/phosphate buffer.
3.7.2. Talent places the sciatic nerve in sodium deoxycholate/SB-16 in the prepared buffer solution.

3.8. Again, wash the sciatic nerve with 100 millimolar sodium and 50 millimolar phosphate buffer for 15 minutes, three times [1]. Then, rinse it with 125 millimolar SB-10 in 50 millimolar sodium and 10 millimolar phosphate buffer for 7 hours [2-TXT].
3.8.1. Talent removes the sciatic nerve from SD and Sb-16 solution and places it in sodium/phosphate buffer.
3.8.2. Talent replaces the old solution with SB-10 in the prepared buffer solution. TXT: Wash with 100 mM sodium/50 mM phosphate buffer

3.9. Now, rinse the sciatic nerve with 3% sodium deoxycholate and 0.6 millimolar SB-16 in 50 millimolar sodium and 10-millimolar phosphate buffer for 1.5 hours [1].
3.9.1. Talent places the sciatic nerve in sodium deoxycholate/SB-16 in the prepared buffer solution.

3.10. Afterward, rinse the sciatic nerve with 50 millimolar sodium and 10 millimolar phosphate buffer for 15 minutes, three times [1]. Then, add 75 units per milliliter of deoxyribonuclease to it and incubate for 3 hours without agitation [2].
3.10.1. Talent places the sciatic nerve in sodium/phosphate buffer.
3.10.2. Talent adds DNase to the sciatic nerve and places the container aside. 

3.11. Rinse the sciatic nerve with 50 millimolar sodium and 10 millimolar phosphate buffer for 1 hour, three times [1]. Then, add 0.2 units per milliliter of Chondroitinase ABC (A-B-C) to the sciatic nerve [2] and incubate it for 16 hours without agitation at 37 degrees Celsius [3]. 
3.11.1. Talent removes DNase and adds sodium/phosphate buffer.
3.11.2. Talent adding Chondroitinase ABC to the sciatic nerve. 
3.11.3. Talent places the tube in the incubator. 

3.12. At the end of the incubation, rinse the sciatic nerve with PBS three times for 3 hours each [1]. Then, lyophilize it at 0.01 millibar and minus 56 degrees Celsius for 3 days before storing it until use [1]. NOTE: VO is struck through for the removed shot
3.12.1. Talent places the sciatic nerve in PBS.
3.12.2. Talent places the sciatic nerve in the lyophilizer. NOTE: Shot removed 

4. Digestion of Decellularized Spinal Cord and Sciatic Nerve and Fabrication of Composite Hydrogels 

Protocol
4.1. Begin by using autoclaved scissors to chop the previously decellularized porcine spinal cord and sciatic nerve into powder [1]. 
4.1.1. WIDE: Talent chopping decellularized tissues with scissors.

4.2. Digest the tissues separately in 0.01 normal hydrochloric acid solution containing 1 milligram per milliliter of pepsin at a concentration of 15 milligrams per milliliter [1]. Place a magnetic bar in the solution [2] and stir at 500 rpm for at least 4 days at 4 degrees Celsius to generate pregel solutions [3].
4.2.1. Talent places the tissues in the HCl solution with pepsin. 
4.2.2. Talent placing the magnetic bar in the solution.
4.2.3. Talent places the solution on a magnetic stirrer and sets the parameters. 

4.3. Mix sciatic nerve and spinal cord pregel [1-TXT]. Then dilute the hydrogel to the desired concentration using M199 (M-One-Nine-Nine) media and PBS [2]. Use 1-N (one-normal) sodium hydroxide and hydrochloric acid [3] to adjust the pH to 7.4 [4]. 
4.3.1. Talent mixing sciatic nerve and spinal cord pregel. TXT: Use volumetric ratios, 2:1, 1:1, and 1:2 
4.3.2. Talent adding M199 media to the mixture. 
4.3.3. Talent adds NaOH/HCl to the solution.
4.3.4. Talent checks the pH. 

ASC-Laden Nerve Composite Hydrogels
4.4. Once the pH is adjusted, resuspend human adipose-derived stem cells in the pregel at a density of 1 x 106 cells per milliliter [1].
4.4.1. Talent adds hASCs in the pregel and mixes it. 

4.5. Dilute the pregel to 12 milligrams per milliliter using PBS [1]. Place it into the microwells and then place the PDMS (P-D-M-S) lid onto the pregel [2]. Incubate the plate for 30 minutes at 37 degrees Celsius [3]. Then, add PBS to the wells, remove the PDMS lid, and the solution [4]. Add hASCs (h-A-S-Cees) growth media to ASC (A-S-C)-laden hydrogels [5] and incubate at 37 degrees Celsius for culturing [6]. NOTE: VO is added and modified for the added shots.
4.5.1. Talent adding PBS to the pregel.
4.5.2. Talent placing the pregel onto microwells and placing the PDMS lid onto the pregel. 
4.5.3. Talent placing the plate in the incubator.
4.5.4. Added shot: Talent adding PBS, removing PDMS lid, and the solution.
4.5.5. Added shot: Talent adding growth media.
4.5.6. Added shot: Talent incubating the ASC-laden hydrogel in incubator at 37 oC.
[bookmark: Text2]     





















Pronunciation guide:

1. decellularization
· Pronunciation link (Cambridge US): https://dictionary.cambridge.org/us/pronunciation/english/decellularization merriam-webster.com+15dictionary.cambridge.org+15merriam-webster.com+15
· IPA (American): /ˌdiːˌsɛljʊləˈreɪʃən/
· Phonetic Spelling: dee-SEL-yuh-luh-RAY-shuhn

2. lyophilize
· Pronunciation link (Merriam‑Webster): https://www.merriam-webster.com/dictionary/lyophilize en.wiktionary.orghowtopronounce.com+5en.wikipedia.org+5merriam-webster.com+5merriam-webster.com+12merriam-webster.com+12merriam-webster.com+12
· IPA (American): /laɪəˈfaɪˌlaɪz/
· Phonetic Spelling: lye‑uh‑FY‑lyze

3. porcine
· Pronunciation link (Merriam‑Webster): https://www.merriam-webster.com/dictionary/porcine wordpanda.net+1collinsdictionary.com+1 (Note: link derived from decellularization article; same domain)
· IPA (American): /ˈpɔːrsaɪn/
· Phonetic Spelling: POR‑sine

4. dura mater
· Pronunciation link (Merriam‑Webster): https://www.merriam-webster.com/dictionary/dura%20mater collinsdictionary.com+8en.wikipedia.org+8en.wiktionary.org+8en.wikipedia.org+2howtopronounce.com+2merriam-webster.com+2wordpanda.net+4merriam-webster.com+4merriam-webster.com+4
· IPA (American): /ˌdʊrə ˈmeɪtər/
· Phonetic Spelling: DOO‑ruh MAY‑ter


5. adipose-derived
· Pronunciation link (Merriam‑Webster): https://www.merriam-webster.com/dictionary/adipose howtopronounce.com
· IPA (American): /ˈædɪˌpoʊs dɪˈraɪvd/
· Phonetic Spelling: AD‑ih‑pose dih‑RYVD
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