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Summary of responses:
	The authors have carefully read the valuable comments from the editor and considered how they can improve the manuscript. We have tried to find appropriate responses to the editor’s meaningful comments and we responded to all comments in a point-wise manner. The responses to comments and revisions made in the manuscript are highlighted in blue and red, respectively. To improve the accuracy of the information on the grant funder, we made some correction and highlighted them in blue.



Editor’s comment 1: 
	Reduce to 50 words.



Response 1:
	According to the editor’s comment, we have made the following modifications.

Page 1, line 32 in Summary
[bookmark: _Hlk17294671]Decellularized extracellular matrix can provide suitable microenvironmental cues to recapitulate the inherent functions of target tissues in an engineered construct. This article elucidates the protocols for the decellularization of pancreatic tissue, evaluation of pancreatic tissue-derived dECM bioink, and generation of 3D pancreatic tissue constructs using a bioprinting technique.



Editor’s comment 2: 
	Please ensure that the current manuscript supports this claim. I believe this was verified in Ref 5 but not the current manuscript. I suggest adding a few sentences to the results section while referencing ref 5 to address this.



Response 2:
	Thank you for your comment regarding with the claim in the Abstract section. The authors modified a sentence that can confuse the readers. Also, we added a few sentences in the results section that can support the claim in abstract.

Page 2, line 45 in Abstract
In this article, we elucidate protocols for preparing a pancreatic tissue‐derived decellularized extracellular matrix (pdECM) bioink to provide a beneficial microenvironment that can increase glucose sensitivity of pancreatic islets, followed by describing the processes for generating 3D pancreatic tissue constructs using a microextrusion-based bioprinting technique.

Page 10, line 402 in Bioink preparation
The pdECM bioink maintained a solution phase when it was placed under room temperature and instantly converted into a gel phase after incubation at 37 °C for 30 min. To investigate the effect of the pdECM bioink on islets, isolated islets were encapsulated in the pdECM, alginate and collagen bioinks at a concentration of 1.5 %. The result of the glucose-stimulated insulin secretion test showed islets in the pdECM bioink represented the highest index (approximately 3.174) among the experimental groups, indicating higher functionality over the widely applied bioink for islet encapsulation5.

5 Kim, J. et al. 3D cell printing of islet-laden pancreatic tissue-derived extracellular matrix bioink constructs for enhancing pancreatic functions. Journal of Materials Chemistry B. 7 (10), 1773-1781, (2019)



Editor’s comment 3: 
	So far you referred to this as dECM, unclear why you switch after this section. Please maintain consistency across the text and figures.



Response 3:
	The authors also agree with the editor’s opinion. In the revised manuscript, we modified “dECM” to “pdECM”, and highlight the changes in red.

Page 7, line 271 in Bioink preparation
NOTE: pdECM powder can be stored stably at -80 °C for at least one year. Before pH adjustment, the digested pdECM solution can be stored at -20 °C for one month. Prior to use, thaw the sample of frozen pdECM solution at 4 °C overnight. The pH-adjusted pdECM solution can be stored at 4 °C for up to one week. The digested pdECM solution can be stored at 4 °C for at least a few days but should not exceed 1 week.

3.1. Digest the freeze-dried pdECM with pepsin.

3.1.1. For effective digestion of bioink, pulverize the lyophilized pdECM with liquid nitrogen using a mortar and pestle.

3.1.2. Collect 200 mg of the pdECM powder in the 50 mL conical tube and add 20 mg of the pepsin and 8.4 mL of the 0.5 M acetic acid (final concentration is 2 w/v%).

3.2. Adjust pH of digested pdECM solution.

3.2.1. Filter out the undigested particles in the pdECM solution using a 40 µm cell strainer using a positive displacement pipette on ice to obtain the optimal digestion of parts.



Editor’s comment 4: 
	Add an ethics statement at the start of the protocol for this.



Response 4:
	We added an ethics statement at the starting point of the Protocol section in page 2, line 80.

Page 2, line 81 in Protocol
Animal experiments were approved by the Institutional Animal Care and Use Committee (IACUC) of Asan Medical Center, Seoul, Korea.



Editor’s comment 5: 
	Under a microscope? Mention magnification and tools used for picking. Mention media used as well.



Response 5:
	We agree with the reviewer’s comment that the protocol need additional information for the readers. In this step, we added some details for the readers.

Page 8, line 334 in Section 5.1.3.
Suspend the isolated islets in RPMI-1640 medium and place them on the petri dish. Remove islets larger than 300 μm in diameter by using a P200 volume pipette under the microscope (4X objective lens) in the biosafety cabinet. 

In addition, we added information of the biosafety cabinet, petri dish and microscope we used on the material/equipment list.



Editor’s comment 6: 
	At what mixing ratio? What is the bioink concentration? What is the cell density?



Response 6:
	[bookmark: OLE_LINK61][bookmark: OLE_LINK62]Thank you for the valuable comment. There should be more information such as mixing ratio or density. We put the additional information on the revised manuscript.

Page 8, line 342 in Section 5.2.2.
Gently mix the pdECM bioink and the media suspended with islets (ratio 3:1) using a positive displacement pipette until uniformly mixed.

NOTE: The final concentration of the pdECM bioink is 1.5% and the cell density in the pdECM bioink is 3,000 IEQ per ml.



Editor’s comment 7:
	Briefly describe the staining procedure.



Response 7:
	We briefly mentioned some details regarding with the staining.

Page 9, line 366 in Section 6.1.1.
[bookmark: _Hlk17394995]To validate the printing versatility using multiple bioinks, prepare two sets of pdECM bioinks and stain them by adding 0.4% Trypan Blue and Rose Bengal solution into each pdECM bioink at a ratio of 1:20, respectively. 



Editor’s comment 8: 
	At what mixing ratio? What is the bioink concentration? What is the cell density?



Response 8:
	Thank you for the comment. The authors provided additional information similar with the section 5.2.2.

Page 9, line 371 in Section 6.1.2.
Gently mix the pdECM bioink and the media suspended with islets (ratio 3:1) using a positive displacement pipette until uniformly mixed.

NOTE: The final concentration of the pdECM bioink is 1.5% and the cell density in the pdECM bioink is 3,000 IEQ per ml.


 
Editor’s comment 9: 
	Functionality and viability of islets was not demonstrated in the current manuscript. Please add a few lines to the end of this section to cover this and cite ref 5.



Response 9:
	We thank the editor for giving us a chance to revise this part. In the end of this section, we added a few sentences regarding the functionality and viability of islets.

Page 10, line 413 in Bioink preparation
The pdECM bioink maintained a solution phase when it was placed under room temperature and instantly converted into a gel phase after incubation at 37 °C for 30 min. To investigate the effect of the pdECM bioink on islets, isolated islets were encapsulated in the pdECM, alginate and collagen bioinks at a concentration of 1.5 %. The result of the glucose-stimulated insulin secretion test showed islets in the pdECM bioink represented the highest index (approximately 3.174) among the experimental groups, indicating higher functionality over the widely applied hydrogels for islet encapsulation5.

5 Kim, J. et al. 3D cell printing of islet-laden pancreatic tissue-derived extracellular matrix bioink constructs for enhancing pancreatic functions. Journal of Materials Chemistry B. 7 (10), 1773-1781, (2019)



Editor’s comment 10: 
	Define.



Response 10:
	The islet equivalent (IEQ) is the standard estimate of isolated islet volume and used in both clinic and research to normalize results. According to IEQ calculations, one IEQ corresponds to the tissue volume of a perfectly spherical islet with a diameter of 150 μm9.

We added the abovementioned answer on the revised manuscript as follows:

Page 10, line 422 in 3D cell printing
To build a construct containing at least 3,000 Islet equivalents (IEQ), that corresponds to the tissue volume of a perfectly spherical islet with a diameter of 150 μm9, we designed the construct with a dimension of 10 mm x 10 mm x 3 mm (Figure 4A).

9 Huang, H.-H., Ramachandran, K. & Stehno-Bittel, L. A replacement for islet equivalents with improved reliability and validity. Acta diabetologica. 50 (5), 687-696, (2013)




Editor’s comment 11: 
	legend does not match the figure. Please fix. Define error bars.



Response 11:
	We have revised the manuscript as follows:

Page 10, line 436 in Figure and table legends
[bookmark: _GoBack]Figure 2: Representative images of the decellularization process and biochemical characterization of pdECM. (A) Overview of the decellularization of porcine pancreatic tissue. (B) Results of biochemical assays of native tissue and pdECM. Error bars show standard deviation. Copyright (2019) The Royal Society of Chemistry5.

In addition, we have modified the legend of figure 1.

Page 10, line 435 in Figure and table legends
Figure 1: Schematic of the development of decellularized pancreatic tissue, evaluation of pdECM bioink and fabrication of 3D pancreatic tissue constructs.

The legends in Figure 1 and Figure 2 have been updated respectively.

5 Kim, J. et al. 3D cell printing of islet-laden pancreatic tissue-derived extracellular matrix bioink constructs for enhancing pancreatic functions. Journal of Materials Chemistry B. 7 (10), 1773-1781, (2019)



Editor’s comment 12: 
	Please also cite the original publication.



Response 12:
	We added the reference in the manuscript regarding with the original publication.



Editor’s comment 13: 
	Please also cite the original publication.



Response 13:
	Same as Response 12, we added the reference regarding with the original publication.



Editor’s comment 14: 
	define



Response 14:
	According to the editor’s suggestion, we have included full name of the CHAPS.

Page 11, line 459 in Discussion
Thus, we modified our previous protocol by eliminating the step for the treatment of SDS solution, which is an ionic surfactant used in many cleaning and decellularization processes featuring relatively harsh characteristics compared to the others such as Trion-X 100, or 3-[(3-cholamidopropyl) dimethyl-lammonio]-1-propanesulfonate (CHAPS).
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