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25 SUMMARY:
26  Tissue engineering of the whole pancreas is a challenge because of its exocrine and endocrine
27  functions. We show a method for the dissection of an intact porcine pancreas and the process of
28  successful decellularization by perfusion of detergents Triton X-100, sodium deoxycholate, and
29  deoxyribonuclease.
30
31 ABSTRACT:
32  Tissue engineering of the whole pancreas can improve current treatments for diabetes mellitus.
33  The ultimate goal is to tissue engineer pancreas from an allogeneic or xenogeneic source with
34 human cells. A demonstration of methods for the efficient dissection, decellularization, and
35 recellularization of porcine pancreas might benefit the field. Akin to human pancreases, porcine
36 pancreases have a special anatomical arrangement with three lobes (splenic, duodenal, and
37 connection) rounded by the duodenum and small intestine. The duodenal lobe of the pancreas
38 connects to the duodenum by several small blood vessels. Tissue engineering of the pancreas is
39 complicated because of its exocrine and endocrine nature. In this paper, we show a detailed
40 protocol to dissect the whole porcine pancreas and decellularize it with detergents while saving
41  its structure and some extracellular matrix components. To achieve complete perfusion, the
42  aorta is chosen as inlet and the portal vein as outlet. The other blood vessels (hepatic artery,
43  splenic vein, splenic artery, and mesenteric artery) and bile duct are ligated. To prevent the
44  formation of thrombus, the pig is heparinized and, immediately after dissection, the organ is
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flushed with cold heparin. To inhibit the action of exocrine enzymes, the pancreas
decellularization is set at 4 °C. The decellularization is performed by perfusion of Triton X-100,
sodium deoxycholate, and deoxyribonuclease, with an intermittent and final extensive washing.
With a successful decellularization, the pancreas appears white, and a histological evaluation
with hematoxylin and eosin shows an absence of nuclei with a preserved extracellular matrix
structure. Thus, the proposed method can be used to successfully dissect and decellularize whole
porcine pancreas.

INTRODUCTION:

Diabetes mellitus is characterized by the presence of increased levels of glucose in blood. It is
recognized as a major public health challenge in most countries®. High levels of blood glucose
affect the blood vessels and nervous system, causing damage to the eyes, the heart, and the
kidneys, and extremity ischemia. Traditional methods of treatment include injections of
exogenous insulin, drugs, and lifestyle changes. Putting aside a cure for the disease, in some
cases, available treatments fail to maintain the insulin at therapeutic levels, resulting in
hyperglycemia. Although the transplantation of islets or whole pancreas eliminates the disease,
it is not commonly done because of a shortage of suitable donor organs and because of the risks
and difficulties involved from immunosuppression and encapsulation?.

Current improvements in the field of tissue engineering and regenerative medicine possess the
capacity for providing a solution for these issues. With the technique of decellularization, the
cellular material from a human or animal donor can be removed while the important extracellular
matrix (ECM) proteins, growth factors, and signaling molecules are preserved in the scaffold.
Such scaffolds can potentially be transplanted without the need for immunosuppression, to
restore the organ function after recellularization with the recipient’s own non-immunogenic
stem cells*>*. The tissue-engineered organs from allogeneic or xenogeneic sources can be used in
clinical transplantation, as the major extracellular matrix proteins are conserved among species
and might not be rejected after transplantation®.

Decellularization is a well-explored method involving the optimal use of physical forces, chemical
detergents, and enzymes in a physiological setting to remove cells and nuclear material from a
tissue or organ. Recellularization is a procedure of seeding cells back into the acellular organ. It
is an intellectually tough procedure, requiring a large number of cells, an optimum cell-seeding
strategy, and a bioreactor system for the culture of the organ at physiologically acceptable
conditions like temperature, pressure, and gases®.

The pancreas can be considered a challenging tissue for tissue engineering because of its exocrine
and endocrine capacities. The exocrine tissue secretes several digestive enzymes, while the
endocrine part secretes hormones, including insulin. The decellularization of intact pancreases
from mouse”®, human®, and pig!® has already been reported using enzymes (trypsin,
deoxyribonuclease [DNase]) and non-ionic (Triton X-100) and ionic detergents (sodium
deoxycholate [SDC] and sodium dodecyl sulfate [SDS]). However, following the published
protocols, we struggled with a successful dissection and complete perfusion and decellularization
while maintaining an ECM structure. We speculated that the applied detergents during the
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decellularization cause lysis of the cells, thereby releasing digestive enzymes into the organ. The
released enzymes will cause an irreversible damage to the ECM scaffold and make it inefficient
for decellularization and recellularization. A design of the method that effectively decellularizes
pancreas while inhibiting the action of digestive enzymes may solve the problem. We chose the
strategy of Peloso et al., of decellularization of the pancreas at a cold temperature, although they
did not report on why cold temperature is used®. At the same time, we designed a dissection
strategy with modifications from Taylor et al. by choosing the aorta as a perfusion inlet over the
coeliac trunk (CT) and the superior mesenteric artery (SMA)!?,

In a recently published article!?, we demonstrate a method for the effective isolation and
decellularization of porcine pancreas while preserving some ECM components. In this paper, we
show a detailed description of how to dissect a whole porcine pancreas containing splenic,
duodenal, and connection lobes, and present a stepwise protocol for successful decellularization.

PROTOCOL:

The dissection of a porcine pancreas and the decellularization procedure presented here follow
the ethical guidelines of the University of Gothenburg.

1. Preparation of the Decellularization Set-up

1.1. Using 3 x 5 mm silicone tubes, connect in series the detergent container to the degasser
and then to the pancreas in the organ chamber via the peristaltic pump (see Figure 1).

1.2. Using another 3 x 5 mm silicon tube, connect the organ chamber to the detergent collection
container via the peristaltic pump to collect the perfused detergent.

1.3. Keep the whole set-up (except the detergent collection container) at 4 °C.
2. Preparation of Decellularization Solutions

2.1. Solution 1 (phosphate-buffered saline [PBS]): Add 8 g of (137 mM) sodium chloride, 0.2 g of
(2.7 mM) potassium chloride, 1.44 g of (10 mM) sodium phosphate, and 0.24 g of (1.8 mM)
potassium phosphate to 1 L of ultrapure water and stir until dissolved. Adjust the pH to 7.4 with
hydrochloric acid (HCI). In total, 3.2 L of this solution is required.

2.2. Solution 2 (PBS + heparin): To 1 L of Solution 1, add 3.4 mL of heparin (17 international units
[IU]/mL). Prepare this solution fresh and keep it on ice until it becomes cold. In total, 1.2 L of this
solution is required.

2.3. Solution 3 (ultrapure water + sodium azide + disodium ethylenediaminetetraacetic acid
[EDTA]): To 1 L of ultrapure water, add 1.86 g of (5 mM) EDTA and 200 mg of (0.02%) sodium
azide. Stir until the salts are dissolved. Cool the solution to 4 °C before use. In total, 22 L of this
solution is required.
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2.4. Solution 4 (PBS + sodium azide + EDTA): To 1 L of Solution 1, add 200 mg of (0.02%) sodium
azide and 1.86 g of (5 mM) EDTA. Stir until the salts are dissolved. Cool the solution to 4 °C before
use. In total, 1 L of this solution is required.

2.5. Solution 5 (ultrapure water + sodium azide): To 1 L of ultrapure water, add 200 mg of (0.02%)
sodium azide. Stir until the salts are dissolved. Cool the solution to 4 °C before use. In total, 260
L of this solution is required.

Note: EDTA forms a precipitate with SDC and was excluded from Solution 5 since it will be used
for immediate washing before and after the SDC treatment.

2.6. Solution 6 (SDC + Triton X-100): To 940 mL of ultrapure water, add 40 g of (4%) SDC, 60 mL
of (6%) Triton X-100, 200 mg of (0.02%) sodium azide, and 69.6 mg of (0.4 mM)
phenylmethylsulfonyl fluoride (PMSF). Stir until dissolved. Cool the solution to 4 °C before use.
Add PMSF before use. In total, 9.6 L of this solution is required.

2.7. Solution 7 (DNase): Add 10,000 Kunitz units of DNase-l in 250 mL of (40 Kunitz units/mL)
Dulbecco’s PBS containing CaCl, and MgCl,. Prepare fresh and use immediately. Warm the
solution to 37 °C before use.

2.8. Solution 8 (PBS + sodium azide): To 1 L of Solution 1, add 200 mg of (0.02%) sodium azide.
Stir until the salts are dissolved. Cool the solution to 4 °C before use. In total, 1 L of this solution
is required.

3. Dissection of the Porcine Pancreas

Note: In this study, porcine pancreases were dissected from euthanized, heparinized (400 IU/kg)
female pigs weighing 45 kg from a farm.

3.1. Place the pig on the dissection table in the supine position.

3.2. Make a midline incision from the xiphoidal process to the pubic bone (approximately 40 cm)
using a scalpel, exposing all abdominal organs.

3.3. Locate the splenic, duodenal, and connection lobes.

3.4. Locate the level of the major duodenal papilla and ligate the duodenum orally from that site
using two separate sutures.

3.5. Ligate the distal esophagus with two separate sutures and cut between the ligatures with
scissors to take the stomach out.

3.6. Separate the connective tissue from the colon to reach the small intestine.
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3.7. Separate the connective tissue of the colon that attaches to the splenic lobe of the pancreas.
3.8. Remove the colon from the small intestine after ligating the arteries.

3.9. Find the mesenteric vein and the mesenteric artery and ligate with one suture where they
appear caudally of the pancreas.

3.10. Ligate the splenic artery and vein together with one suture, close to the spleen, in the hilum,
and cut distally with scissors to remove the spleen.

3.11. Follow the duodenum until the duodenal and connection lobes are cleared and ligate the
duodenum at the end with two separate sutures.

3.12. Dissect the portal vein and ligate it with one suture to prevent any blood leakage from the
liver. The portal vein serves as an outlet during the decellularization.

3.13. Dissect and ligate the bile duct and hepatic artery with two sutures.

3.14. Find the aorta under the renal vein and dissect it in the cranial direction from muscle and
connective tissue until it reaches the pancreatic area.

3.15. Flip the pancreas gently over and dissect the aorta, keeping the SMA and the CT intact, and
cut the aorta cranial to the latter with scissors.

3.16. Cut the remaining surrounding tissues with scissors and take the pancreas out.

3.17. Using a 50-mL syringe, flush the organ through the aorta with Solution 2 until it perfuses
the whole organ or until the whole organ becomes cold.

4. Preparation of the Porcine Pancreas for Decellularization
4.1. Keep the pancreas at 4 °C or on ice throughout the process.

4.2. Cut the sutures of the duodenum using scissors, clean it of food by flushing 50 - 150 mL of
ultrapure water using a 25-mL pipette, and ligate it again with sutures.

4.3. Ligate one end of the aorta and all branches besides the SMA and CT with sutures to prevent
leakage.

4.4, Insert from the other end of the aorta a 4-mm arteriotomy cannula and ligate it with sutures.

4.5. Perfuse the pancreas with Solution 3 for 1 h at 20 mL/min using the decellularization set-up.
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Note: Look for any leakages from all sides of the organ and ligate all open vascular branches with
sutures, except the portal vein.

4.6. Freeze the pancreas at -20 °C in Solution 4 until the start of the decellularization.
5. Decellularization of the Porcine Pancreas
5.1. Thaw the pancreas at 4 °C.

5.2. Run the peristaltic pump in the decellularization set-up with Solution 3 at 20 mL/min until
no air bubbles are seen in the detergent inlet tube.

5.3. Place the pancreas in the decellularization container and connect the detergent inlet tube to
the aorta of the pancreas. Wash the organ by perfusion with Solution 3 overnight at 20 mL/min
at4 °C.

5.4. Pour out the solution left in the organ chamber.

5.5. Replace Solution 3 with Solution 5 and perfuse the pancreas for 30 min at 20 mL/min at 4 °C.
Pour out the solution in the organ chamber.

5.6. Add Solution 6 and perfuse the pancreas for 8 h at 20 mL/min at 4 °C. Pour out the solution
in the organ chamber.

5.7. Wash the organ by perfusion with Solution 5 for 96 h at 20 mL/min at 4 °C. Pour out the
solution in the organ chamber.

5.8. Prepare the pancreas for DNase treatment by recirculating 500 mL of Dulbecco’s PBS
containing CaCl; and MgCl, for 30 min at 37 °C. Pour out the solution in the organ chamber.

5.9. Add 250 mL of Solution 7 and perfuse the pancreas for 4 h at 20 mL/min at 37 °C. Pour out
the solution in the organ chamber.

5.10. Wash the organ by perfusion with Solution 5 for 120 h at 20 mL/min at 4 °C.
5.11. Store the organ in Solution 8 at 4 °C for short periods or at -20 °C for long periods.
6. Verification of Decellularization

6.1. Using scissors, cut 3- to 10-mm biopsies from all lobes of the pancreas and fix them in
formaldehyde for 48 h at room temperature.

6.2. Wash the pieces in ultrapure water for 15 min, process them in a tissue processor following
standard protocols, and embed them in paraffin.
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6.3. Cut 5-um sections using microtome and stain them by Meyer’s hematoxylin and 0.2%
alcoholic eosin (HE) following standard protocols.

6.4. View the slides under a light microscope to check for the loss of nuclei.

Note: A piece from a fresh tissue processed in the same way can be used as a control to check
for the presence of nuclei.

REPRESENTATIVE RESULTS:

Representative porcine pancreas dissection pictures, which can help in locating and dissecting
the mesenteric artery and vein, the portal vein, and the aorta under the renal vein, are shown in
Figures 2A, 2B, and 2C (red arrows), respectively. Figure 3A shows the gross morphology of a
normal pancreas, which appears light pink and contains splenic, connection, and duodenal lobes.
After decellularization, the pink color is lost and the decellularized pancreas looks pale white in
color. The gross morphology picture showing splenic, connection, and duodenal lobes of a
decellularized pancreas is shown in Figure 3B. Figure 3C shows the presence of many blue nuclei
in a normal pancreas by staining with HE. In a decellularized pancreas, the HE staining showed a
loss of nuclei, as no blue nuclei are seen (Figure 3D).

FIGURE LEGENDS:

Figure 1: Preparation of the perfusion set-up. Using a 3 x 5 mm silicone tube, as shown in the
set-up, connect in series the detergent container to the degasser, the pump, and the organ
chamber. For the detergent outlet, use another 3 x 5 mm silicone tube and connect the organ
chamber via the peristaltic pump to another container.

Figure 2: Pictures of a porcine pancreas dissection. (A) Location of the mesenteric artery and
vein (red arrow). (B) Location and dissection of the portal vein (red arrow). (C) Dissection of the
aorta under the renal vein (red arrow).

Figure 3: Gross morphology and HE staining of normal and decellularized pancreases. (A) Gross
morphology of a normal pancreas. (B) Gross morphology of a decellularized pancreas. (C) HE
staining shows the presence of blue nuclei in a normal pancreas. (D) HE staining shows the
absence of blue nuclei in a decellularized pancreas.

DISCUSSION:

The proposed protocol, using perfusion of SDC and Triton X-100 at 4 °C, will decellularize whole
porcine pancreas successfully. The challenge in this technique is the dissection of the intact
pancreas containing all the three lobes without damaging the parenchyma and its supplying
vessels, as well as the ligation of the other vascular branches of the specimen in order to perfuse
the organ without leakage. The porcine pancreas has a different anatomy compared to the
human pancreas. It consists of three lobes and stays in close contact with the small intestine by
partly surrounding it. We dissected the duodenum together with the pancreas, as several small
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blood vessels from pancreas connect the intestine. During the optimization studies, blunt cutting
of these blood vessels has shown leakage and an incomplete perfusion of solutions.

Since the aorta connects to the pancreas through the coeliac and superior mesenteric arteries,
we chose the aorta as an inlet to keep the perfusion simple by only using one cannula and,
therefore, one inlet. In our experience, ligation of the aorta above the CT and below the SMA will
decrease the time of dissection and reduces the risk of damaging any of the two vessels. In
addition to a heparinized pig, we also noticed that a perfusion of cold heparin via the aorta
immediately after the dissection helps in achieving perfusion of solutions throughout the organ.
We speculate if this occurs by preventing the formation of blood clots in the blood vessels. The
initial perfusion of a pancreas with ultrapure water after dissection will lyse red blood cells and
remove the blood remnants in the organ, thereby preventing the formation of blood clots. This
period can also be used to find any unligated small branches of veins and arteries, as blood flow
can be easily noticed above the background.

We chose to keep the whole decellularization procedure at cold temperatures (4 °C), as this will
hinder the action of exocrine enzymes that release from exocrine cells of the pancreas. The
exocrine enzymes, when not inhibited, can cause a deleterious effect on cells and the ECM, as
they can digest cell membranes and proteins??. As freezing and thawing can effectively burst the
cells, we included a freeze/thaw step, initially even before the perfusion of detergents**3. The
initial wash after thawing will remove the remnants of cell bursts. The detergent treatment we
used is a mix of SDC and Triton X-100 at unusually high concentrations and at a high perfusion
speed. We chose this approach to achieve faster decellularization by removing the exocrine cells
that damage the ECM. We speculate that a hard and fast protocol is beneficial for pancreas
decellularization, as less time will be available for pancreatic enzymes to interact with the ECM,
thus preserving good ECM components. To preserve the ECM components, we also added serine
protease inhibitor (PMSF) to the detergent solutions, as that will inhibit the activation of enzymes
released from exocrine cells'®. Sodium azide is added to all decellularization solutions, as it acts
as a bacteriostatic agent, thereby inhibiting the chance of bacterial contamination?>.

The pancreas decellularized following this protocol showed a preservation of ECM structures and
the ECM proteins collagen and elastin. However, a significant loss of glycosaminoglycans was
noticed in the decellularized pancreas. The pancreas decellularized in this fashion also showed
promise for the attachment of human fetal pancreatic stem cells and the expression of exocrine
and endocrine markers in pieces recellularized for 14 days'2. However, to generate an intact and
functional pancreas, further research is required in evaluating correct cell sources, cell types, cell
seeding strategies, and bioreactor culture.
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Table of Materials

Name of Reagent/ Equipment Company Catalog Number
4 mm DLP arteriotomy cannula Medtronic 31104
Degasser Biotech AB 0001-6484
DNase-I Worthington LS0020007
Dulbecco's PBS with CaCl, and MgCl, Sigma Aldrich D8662
EDTA disodium salt dihydrate AlfaAesar A15161.0B
Heparin Leo 387107
Peristaltic pump Oina SP-1X4
PMSF Roche 10837091001
Potassium chloride Sigma Aldrich P5405
Potassium hydrogen phosphate Sigma Aldrich P9791
SDC Sigma Aldrich 30970
3 x 5 mm Silicon tube VWR 2280706
Sodium Azide Sigma Aldrich 71290
Sodium chloride Sigma Aldrich 13423
Sodium hydrogen phosphate Merck 71640-M
Suture Vomel 14817
50 mL Syringe Becton Dickinson (300137
Triton X-100 AlfaAesar A16046.0F

Click here to download Table of Materials JoOVE_Materials_062718.xlsx

*


http://www.editorialmanager.com/jove/download.aspx?id=858184&guid=fc1a0df0-0576-493f-91d7-4bbe51a25f5f&scheme=1
http://www.editorialmanager.com/jove/download.aspx?id=858184&guid=fc1a0df0-0576-493f-91d7-4bbe51a25f5f&scheme=1

Comments/Description

Unstable in aqueous solution. Should be added fresh before perfusion.
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Item 1 (check one box): The Author elects to have the Materials be made available (as described at

Item 2 (check one box):

The Author is NOT a United States government employee.

D The Author is a United States government employee and the Materials were prepared in the
course of his or her duties as a United States government employee.

[] The Author is a United States government employee but the Materials were NOT prepared in the
course of his or her duties as a United States government employee.

ARTICLE AND VIDEO LICENSE AGREEMENT

1. Defined Terms. As used in this Article and Video License
Agreement, the following terms shall have the following
meanings: “Agreement” means this Article and Video License
Agreement; “Article” means the article specified on the last
page of this Agreement, including any associated materials
such as texts, figures, tables, artwork, abstracts, or summaries
contained therein; “Author” means the author who is a
signatory to this Agreement; “Collective Work” means a work,
such as a periodical issue, anthology or encyclopedia, in which
the Materials in their entirety in unmodified form, along with a
number of other contributions, constituting separate and
independent works in themselves, are assembled into a
collective whole; “CRC License” means the Creative Commons
Attribution-Non  Commercial-No Derivs 3.0  Unported
Agreement, the terms and conditions of which can be found
at: http://creativecommons.org/licenses/by-nc-
nd/3.0/legalcode; “Derivative Work” means a work based
upon the Materials or upon the Materials and other pre-
existing works, such as a translation, musical arrangement,
dramatization, fictionalization, motion picture version, sound
recording, art reproduction, abridgment, condensation, or any
other form in which the Materials may be recast, transformed,
or adapted; “Institution” means the institution, listed on the
last page of this Agreement, by which the Author was
employed at the time of the creation of the Materials; “JoVE”
means Mylove Corporation, a Massachusetts corporation and
the publisher of The Journal of Visualized Experiments;
“Materials” means the Article and / or the Video; “Parties”
means the Author and JoVE; “Video” means any video(s) made
by the Author, alone or in conjunction with any other parties,
or by JoVE or its affiliates or agents, individually or in
collaboration with the Author or any other parties,
incorporating all or any portion of the Article, and in which the
Author may or may not appear.
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2. Background. The Author, who is the author of the Article,
in order to ensure the dissemination and protection of the
Article, desires to have the JoVE publish the Article and create
and transmit videos based on the Article. In furtherance of
such goals, the Parties desire to memorialize in this Agreement
the respective rights of each Party in and to the Article and the
Video.

3. Grant of Rights in Article. In consideration of JoVE agreeing
to publish the Article, the Author hereby grants to JoVE,
subject to Sections 4 and 7 below, the exclusive, royalty-free,
perpetual (for the full term of copyright in the Article,
including any extensions thereto) license (a) to publish,
reproduce, distribute, display and store the Article in all forms,
formats and media whether now known or hereafter
developed (including without limitation in print, digital and
electronic form) throughout the world, (b) to translate the
Article into other languages, create adaptations, summaries or
extracts of the Article or other Derivative Works (including,
without limitation, the Video) or Collective Works based on all
or any portion of the Article and exercise all of the rights set
forth in (a) above in such translations, adaptations,
summaries, extracts, Derivative Works or Collective Works and
(c) to license others to do any or all of the above. The
foregoing rights may be exercised in all media and formats,
whether now known or hereafter devised, and include the
right to make such modifications as are technically necessary
to exercise the rights in other media and formats. If the “Open
Access” box has been checked in Item 1 above, JoVE and the
Author hereby grant to the public all such rights in the Article
as provided in, but subject to all limitations and requirements
set forth in, the CRC License.
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4. Retention of Rights in Article. Notwithstanding the
exclusive license granted to JoVE in Section 3 above, the
Author shall, with respect to the Article, retain the non-
exclusive right to use all or part of the Article for the non-
commercial purpose of giving lectures, presentations or
teaching classes, and to post a copy of the Article on the
Institution’s website or the Author’s personal website, in each
case provided that a link to the Article on the JoVE website is
provided and notice of JoVE's copyright in the Article is
included. All non-copyright intellectual property rights in and
to the Article, such as patent rights, shall remain with the
Author.,

5. Grant of Rights in Video ~ Standard Access. This Section 5
applies if the “Standard Access” box has been checked in Item
1 above or if no box has been checked in Item 1 above. In
consideration of JoVE agreeing to produce, display or
otherwise assist with the Video, the Author hereby
acknowledges and agrees that, Subject to Section 7 below,
JoVE is and shall be the sole and exclusive owner of all rights of
any nature, including, without limitation, all copyrights, in and
to the Video. To the extent that, by law, the Author is
deemed, now or at any time in the future, to have any rights
of any nature in or to the Video, the Author hereby disclaims
all such rights and transfers all such rights to JoVE.

6. Grant of Rights in Video ~ Open Access. This Section 6
applies only if the “Open Access” box has been checked in
Item 1 above. In consideration of JOVE agreeing to produce,
display or otherwise assist with the Video, the Author hereby
grants to JoVE, subject to Section 7 below, the exclusive,
royalty-free, perpetual (for the full term of copyright in the
Article, including any extensions thereto) license (a) to publish,
reproduce, distribute, display and store the Video in all forms,
formats and media whether now known or hereafter
developed (including without limitation in print, digital and
electronic form) throughout the world, (b) to translate the
Video into other languages, create adaptations, summaries or
extracts of the Video or other Derivative Works or Collective
Works based on all or any portion of the Video and exercise all
of the rights set forth in (a) above in such translations,
adaptations, summaries, extracts, Derivative Works or
Collective Works and {(c) to license others to do any or all of
the above. The foregoing rights may be exercised in all media
and formats, whether now known or hereafter devised, and
include the right to make such modifications as are technically
necessary to exercise the rights in other media and formats.
For any Video to which this Section 6 is applicable, JoVE and
the Author hereby grant to the public all such rights in the
Video as provided in, but subject to all limitations and
requirements set forth in, the CRC License.

7. Government Employees. If the Author is a United States
government employee and the Article was prepared in the
course of his or her duties as a United States government
employee, as indicated in Item 2 above, and any of the
licenses or grants granted by the Author hereunder exceed the
scope of the 17 U.S.C. 403, then the rights granted hereunder
shall be limited to the maximum rights permitted under such

612542.6
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statute. In such case, all provisions contained herein that are
not in conflict with such statute shall remain in full force and
effect, and all provisions contained herein that do so conflict
shall be deemed to be amended so as to provide to JoVE the
maximum rights permissible within such statute.

8. Likeness, Privacy, Personality. The Author hereby grants
loVE the right to use the Author’s name, voice, likeness,
picture, photograph, image, biography and performance in any
way, commercial or otherwise, in connection with the
Materials and the sale, promotion and distribution thereof.
The Author hereby waives any and all rights he or she may
have, relating to his or her appearance in the Video or
otherwise relating to the Materials, under all applicable
privacy, likeness, personality or similar laws.

9. Author Warranties. The Author represents and warrants
that the Article is original, that it has not been published, that
the copyright interest is owned by the Author (or, if more than
one author is listed at the beginning of this Agreement, by
such authors collectively) and has not been assigned, licensed,
or otherwise transferred to any other party. The Author
represents and warrants that the author(s) listed at the top of
this Agreement are the only authors of the Materials. If more
than one author is listed at the top of this Agreement and if
any such author has not entered into a separate Article and
Video License Agreement with JoVE relating to the Materials,
the Author represents and warrants that the Author has been
authorized by each of the other such authors to execute this
Agreement on his or her behalf and to bind him or her with
respect to the terms of this Agreement as if each of them had
been a party hereto as an Author. The Author warrants that
the use, reproduction, distribution, public or private
performance or display, and/or modification of all or any
portion of the Materials does not and will not violate, infringe
and/or misappropriate the patent, trademark, intellectual
property or other rights of any third party. The Author
represents and warrants that it has and will continue to
comply with all government, institutional and other
regulations, including, without limitation all institutional,
laboratory, hospital, ethical, human and animal treatment,
privacy, and all other rules, regulations, laws, procedures or
guidelines, applicable to the Materials, and that all research
involving human and animal subjects has been approved by
the Author's relevant institutional review board.

10. JoVE Discretion. If the Author requests the assistance of
JoVE in producing the Video in the Author’s facility, the Author
shall ensure that the presence of JoVE employees, agents or
independent contractors is in accordance with the relevant
regulations of the Author's institution. If more than one
author is listed at the beginning of this Agreement, JoVE may,
in its sole discretion, elect not take any action with respect to
the Article until such time as it has received complete,
executed Article and Video License Agreements from each
such author. JoVE reserves the right, in its absolute and sole
discretion and without giving any reason therefore, to accept
or decline any work submitted to JoVE. JoVE and its
employees, agents and independent contractors shall have
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full, unfettered access to the facilities of the Author or of the
Author’s institution as necessary to make the Video, whether
actually published or not. JoVE has sole discretion as to the
method of making and publishing the Materials, including,
without limitation, to all decisions regarding editing, lighting,
filming, timing of publication, if any, length, quality, content
and the like.

11. Indemnification. The Author agrees to indemnify JoVE
and/or its successors and assigns from and against any and all
claims, costs, and expenses, including attorney’s fees, arising
out of any breach of any warranty or other representations
contained herein. The Author further agrees to indemnify and
hold harmless JoVE from and against any and all claims, costs,
and expenses, including attorney’s fees, resulting from the
breach by the Author of any representation or warranty
contained herein or from allegations or instances of violation
of intellectual property rights, damage to the Author’s or the
Author’s institution’s facilities, fraud, libel, defamation,
research, equipment, experiments, property damage, personal
injury, violations of institutional, laboratory, hospital, ethical,
human and animal treatment, privacy or other rules,
regulations, laws, procedures or guidelines, liabilities and
other losses or damages related in any way to the submission
of work to JoVE, making of videos by JoVE, or publication in
JoVE or elsewhere by JoVE. The Author shall be responsible
for, and shall hold JoVE harmless from, damages caused by
lack of sterilization, lack of cleanliness or by contamination
due to the making of a video by JoVE its employees, agents or
independent contractors.  All sterilization, cleanliness or
decontamination procedures shall be solely the responsibility
of the Author and shall be undertaken at the Author's
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expense. All indemnifications provided herein shall include
JoVE's attorney’s fees and costs related to said losses or
damages. Such indemnification and holding harmless shall
include such losses or damages incurred by, or in connection
with, acts or omissions of JoVE, its employees, agents or
independent contractors.

12. Fees. To cover the cost incurred for publication, JoVE
must receive payment before production and publication the
Materials. Payment is due in 21 days of invoice. Should the
Materials not be published due to an editorial or production
decision, these funds will be returned to the Author.
Withdrawal by the Author of any submitted Materials after
final peer review approval will result in a USS$1,200 fee to
cover pre-production expenses incurred by JoVE. If payment is
not received by the completion of filming, production and
publication of the Materials will be suspended until payment is
received.

13. Transfer, Governing Law. This Agreement may be
assigned by JoVE and shall inure to the benefits of any of
JoVE’s successors and assignees. This Agreement shall be
governed and construed by the internal laws of the
Commonwealth of Massachusetts without giving effect to any
conflict of law provision thereunder. This Agreement may be
executed in counterparts, each of which shall be deemed an
original, but all of which together shall be deemed to me one
and the same agreement. A signed copy of this Agreement
delivered by facsimile, e-mail or other means of electronic
transmission shall be deemed to have the same legal effect as
delivery of an original signed copy of this Agreement.

Asigned copy of this document must be sent with all new submissions. Only one Agreement required per submission.
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Please submit a signed and dated copy of this license by one of the following three methods:
1) Upload a scanned copy of the document as a pfd on the JoVE submission site;
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3) Mail the document to JoVE / Attn: JoVE Editorial / 1 Alewife Center #200 / Cambridge, MA 02139

For questions, please email submissions@jove.com or call +1.617.945.9051
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Rebuttal Letter

Click here to download Rebuttal Letter Answers to Editor

R1.docx

Dear Sir,

We wish to humbly thank and express our appreciation to the editors of Journal of Visualized
Experiments for allowing us to resubmit our paper. We also appreciate the constructive
criticism from the reviewers that has indeed helped us to improve the contents of the
manuscript.

Response to the queries regarding the manuscript:

JoVES58302

Title: Isolation and decellularization of whole porcine pancreas

We have answered in red all the questions posed by the editors and reviewers. Our changes
are marked with track changes in the manuscript.
Editorial comments:

1. Please proofread; there are still some grammar and usage errors, some of which have
been corrected in the attached manuscript.

We have proofread again to our best knowledge correcting grammar.

2. Introduction: Do you mean 'high degree of sequence similarity/identity'? Proteins
either are or are not homologous; there is no degree involved.

We corrected the line 88 to “major extracellular matrix proteins are conserved among
species and might not be rejected after transplantation”.

3. Protocol section 2: How much of solutions 4 and 8 are needed?

The information is added in lines 154 and 173 respectively.

4. Section 3: For each step with sutures, could you clarify how many are needed?

The number of sutures are clarified in all steps.

5. Section 5: How exactly will you empty solutions from the organ chamber? Pour them
out?

We pour out the solution. It is clarified in all steps of section 5.

6. 6.4: What kind of microscope?

The light microscope is clarified in 6.4.
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7. Results: What do you mean ‘(please note that this figure will be replaced by a clear
view of the dissection in final edited version of the manuscript)’? Do you mean to replace
it by, e.g., stills from the video? It may be best to keep the original figures; note that we
will use the original .tif files for the final manuscript.

On the day of video filming, with our photo camera, we take the pictures where the
anatomy is clearly seen and will change the pictures present in Figure 2 now with newly
taken ones.

8. Please remove ‘Figure 1/Figure 2/etc.’ from the Figures themselves.

We followed your suggestion and removed the Figure1/2 from figures.

9. You mention that Figures are reused in your questionnaire. Please obtain explicit
copyright permission to reuse any figures. Explicit permission can be expressed in the
form of a letter from the editor or a link to the editorial policy that allows re-prints.
Please upload this information as a .doc or .docx file to your Editorial Manager account.
The Figure must be cited appropriately in the Figure Legend, i.e. “This figure has been
modified from [citation].”

The pictures we are using are from a published project but is different from the published
one. For this reason, we are not referring in figures to the article. However, we have
obtained permission to use data from a published project. The email conversation is
uploaded as a word document.



Supplemental File (Figures, Permissions, etc.) Click here to download Supplemental File (Figures,

Permissions, etc.) Permission from JTE to publish in

From: Gabriella Anderson <Gabriella.Anderson@sagepub.co.uk>
Subject: RE: Permission request

Date: 23 January 2018 at 16:22:00 GMT+1

To: "erik.elebring@gu.se" <erik.elebring@gu.se>

Cc: "Knowles, Jonathan" <j.knowles@ucl.ac.uk>

Dear Prof Dr Elebring,
Thank you for your email.

I have looked into your query below — as the article is published under a CC-BY open access license,
there is no need for you to request permission to re-use the images in the article. Any images for
which the author of this article owns the copyright are free to use, as long as they are properly cited
and attributed. You can find out how to do this by following this
link:https://creativecommons.org/licenses/by/4.0/.

Important: please note that the exception to this is if the images have been re-used from another
third party publication, in which you case you will need to contact the copyright holder of the image
(typically the publisher).

Let me know if you have any further queries.
Kind regards,
Gaby

Gabriella Anderson

Publishing Editor

SAGE Publishing

1 Oliver’s Yard, 55 City Road

London, EC1Y1SP

UK

T: +44 (0) 20 7324 8633
www.sagepublishing.com

SAGE Publishing is a trading name of SAGE Publications Ltd, Registered in England No.1017514
Los Angeles | London | New Delhi
Singapore | Washington DC | Melbourne

SAGE has partnered with The Conversation http://theconversation.com, an independent source of
news and views, sourced from the academic and research community and delivered direct to the
public. The Conversation are always looking for new authors! Pitch an article
here:http://theconversation.com/pitches/new

From: Erik Elebring <erik.elebring@gu.se>
Date: Wednesday, 10 January 2018 at 20:43
To: Jonathan Knowles <j.knowles@ucl.ac.uk>
Subject: Permission request
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Dear Prof Jonathan Knowles and Prof Hae-Won Kim,

| contact you regarding our article "Cold-perfusion decellularization of whole-organ porcine pancreas
supports human fetal pancreatic cell attachment and expression of endocrine and exocrine markers"
recently published in your journal.

An editor of Journal of Visualized Experiments (JOVE) has recently contacted us after reading above
mentioned article and is interested in publishing the method in their journal. If you accept this we will
mainly focus on the method of isolation of the pig pancreas and the actual process

of decellularisation.

Therefore, we kindly request your permission to use some of the pictures taken which are included in
the study published in your journal but not used for publication.

We would be very grateful for a positive response.

Kind regards,
Erik Elebring
Laboratory for Transplantation and Regenerative Medicine

University of Gothenburg



