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Our laboratory has been investigating the pancreas specific transcription factor, 1a cre-
recombinase; lox-stop-lox- Kristen rat sarcoma, glycine to aspartic acid at the 12 codon
(Ptf1acre/+;LSL-KrasG12D/+) mouse strain as a model of human pancreatic cancer.
The goal of our current studies is to identify novel metabolic biomarkers of pancreatic
cancer progression. We have performed metabolic profiling of urine, feces, blood, and
pancreas tissue extracts, as well as histological analyses of the pancreas to stage the
cancer progression. The mouse pancreas is not a well-defined solid organ like in
humans, but rather is a diffusely distributed soft tissue that is not easily identified by
individuals unfamiliar with mouse internal anatomy or by individuals that have little or
no experience performing mouse organ dissections. The purpose of this video article is
to provide a detailed step-wise visual demonstration to serve as a guide for novices for
removal of the mouse pancreas by dissection. The video article should be especially
valuable to students and investigators new to research that requires harvesting of the
mouse pancreas by dissection for metabolic profiling or histological analyses.

NOTE - 2-7-17 - we have revised the video as requested. It should now meet the
specifications required by JOVE.

NOTE - 5-16-17 - we have revised the video to make additional corrections as
requested. We have not updated the low resolution video, but have uploaded the
revised high quality video for review
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Cover Letter

May 16, 2017

MIAMI UNIVERSITY

OXFORD, OH -+ EST. 1809

Editor,
Journal of Visualized Experiments

Dear Editor,

Please consider our revised manuscript entitled “Dissection of the Mouse Pancreas for Histological Analysis
and Metabolic Profiling” for publication in the Journal of Visualized Experiments. Below, you will find our
detailed responses to the reviewer’s comments.

Reviewer #1:

1) Reviewer comment: “Please take this opportunity to thoroughly proofread the manuscript to ensure that
there are no spelling or grammatical errors.”

Response: Manuscript was proofread to ensure no spelling errors or grammatical errors were present. If found,
they were corrected.

2) Reviewer Comment: “Introduction: Paragraph 2 is lacking appropriate references.”
Response: Additional references were added in paragraph 2 of the Introduction to provide adequate citations.

3) Reviewer Comment: “Title/abstracts: As there is no histology or metabolic profiling presented, these must
be edited to reflect the manuscript and video content OR results/data showing these should be added.”
Response: Representative results and figures have been added showing histology and metabolic profiling data.

4) Reviewer Comment: “Protocol Language: Please edit the language so that ALL text in the protocol section
is written in the imperative tense as if you are telling someone how to do the technique (i.e. “Do this”, “Measure
that” etc.) Any text that cannot be written in the imperative tense may be added as a “Note”, however, notes
should be used sparingly and actions should be described in the imperative tense wherever possible.

1) Examples NOT in imperative tense: 1.1, 1.1.2, 1.1.3, 1.2, 1.3, 1.4, 1.5, etc.

2) Some long steps were split up.”

Response: 1) Language was edited to imperative tense or a “Note” was added. 2) Long steps were split up.

5) Reviewer Comment: “Protocol Detail: Please add more details to the following protocol steps.

1) 1.6: Mention isofluorane%.

2) 1.8: How do you ensure euthanasia?

3) 1.9: How much isoflurane do you use? What %? It appears that the mouse still alive in 1.9.1. If so, it is
confusing to call the glass jar a euthanasia jar, instead perhaps call it anesthesia jar?”

Response: 1) Added 99.9%. 2) “Euthanasia” chamber was changed to “anesthesia” chamber. Euthanasia is
discussed in a later section 2.3.5. 3) Sentence was changed to say, “Place the head inside the tube lined with a
surgical pad soaked with a few drops of isoflurane (99.9%)”. Euthanasia was changed to read anesthesia.

6) Reviewer Comment: “Discussion: JoVE articles are focused on the methods and the protocol, thus the
discussion should be similarly focused. Please ensure that the discussion covers the following in detail and in
paragraph form: 1) modifications and troubleshooting, 2) limitations of the technique, 3) significance with
respect to existing methods, 4) future applications and 5) critical steps within the protocol.”



Response: Discussion was edited to include sections titled: “significance with respect to existing methods,
limitations of the technique, critical steps within the protocol, modifications and troubleshooting, and future
applications”.

7) Reviewer Comment: “Figures::

1) Fig 1-10: Please include scale bars on all images to provide context to the magnification used.

2) Fig 9,10 : Please include arrows to indicate spleen and pancreas.”

Response: Scale bars have been added to figures 1-10. On figures 9 and 10, arrows have been included to
indicate spleen and pancreas.

8) Reviewer Comment: “Figure/Table Legends::

1) Fig 3: It may be best not to call this a “euthanasia chamber as the mouse is euthanized much later in the
procedure.”

Response: The word “Euthanasia” was changed to “Anesthesia” in the title and caption.

9) Reviewer Comment: “References:Please make sure that your references comply with JoVE instructions for
authors. Citation formatting should appear as follows: (For 6 authors or less list all authors. For more than 6
authors, list only the first author then ef al.): [Lastname, F.I., LastName, F.I., LastName, F.I. Article

Title. Source. Volume (Issue), FirstPage — LastPage, doi:DOI (YEAR).]

1) Please abbreviate all journal titles, and also edit the references to match the suggested format.”

Response: References were edited to match the suggested format.

10) Reviewer Comment: “Table of Materials:Please revise the table of the essential supplies, reagents, and
equipment. The table should include the name, company, and catalog number of all relevant materials/software
in separate columns in an xIs/xIsx file. Please include items such as mouse strain.”

Response: Mouse strain information was added to the materials list.

11) Reviewer Comment: ‘“Please define all abbreviations at first use.”
Response: All abbreviations have been defined at first use.

12) Reviewer Comment: ‘“Please use standard abbreviations and symbols for SI Units such as pL, mL, L, etc.,
and abbreviations for non-SI units such as h, min, s for time units. Please use a single space between the
numerical value and unit.”

Response: Standard abbreviations and symbols have been added/changed.

13) Reviewer Comment: “If your figures and tables are original and not published previously or you have
already obtained figure permissions, please ignore this comment. If you are re-using figures from a previous
publication, you must obtain explicit permission to re-use the figure from the previous publisher (this can be in
the form of a letter from an editor or a link to the editorial policies that allows you to re-publish the figure).
Please upload the text of the re-print permission (may be copied and pasted from an email/website) as a Word
document to the Editorial Manager site in the "Supplemental files (as requested by JoVE)" section. Please also
cite the figure appropriately in the figure legend, i.e. "This figure has been modified from [citation]."”
Response: Figures and tables have not been previously published and are original- not action was taken for this
comment.

Veterinary Reviewer:

1) Reviewer Comment: “Isoflurane anesthesia delivered via open drop method is acceptable, however, care
should be taken to ensure the mouse does not come into contact with the isoflurane liquid, or the soaked gauze,
as this can be irritating and cause discomfort. There are methods designed to ensure the mouse is only exposed
to the vapors and not the liquid isoflurane. This should be addressed, see article for an easy way to accomplish



this: Taylor DK, Mook DM. Isoflurane Waste Anesthetic Gas Concentrations Associated with the Open-Drop
Method. Journal of the American Association for Laboratory Animal Science: JAALAS. 2009;48(1):61-64.”
Response: To ensure the animal does not come in contact with the isoflurane, a barrier needs to be placed
between the pad soaked with a few drops of isoflurane and the animal. Manuscript was edited to read that a
paper towel over the top of the pad will serve as this barrier.

2) Reviewer Comment: “The instructions say to use a “soaked surgical pad” with isoflurane — the use of
isoflurane should be minimized and from an occupational health perspective and personnel exposure
perspective, the least possible volume that will provide anesthesia should be used. It is unnecessary to “soak” a
gauze pad, therefore, with isoflurane. This should be addressed in the text — the video already says (more
correctly) “soaked with a few drops of isoflurane”

Response: Manuscript was edited to say soaked with a few drops of isoflurane.

3) Reviewer Comment: “1.6 says isoflurane should be used only in the “vent hood.” — scavenging of waste
anesthetic gas should be addressed in more detail, as not all “vent hoods” provide enough scavenging. The
article above and others are readily available upon searching to address appropriate waste gas scavenging.
Response: The scavenging of waste anesthetic gas, regarding isoflurane usage, has been address and referenced.

4) Reviewer Comment: “Text: page 4, section 1.9 states “place the head inside the falcon tube lined with the
isoflurane soaked surgical pad and perform a foot pinch to ensure discomfort is not being experienced” — this
would better be described as in the video, where the voiceover says “mouse cannot experience discomfort” — an
even better description would be “mouse is unresponsive to stimuli.”

Response: In section 1.9 the words, “discomfort is not being experienced” was change to “the mouse is
unresponsive to stimuli.”

5) Reviewer Comment: “The video voiceover describes a cervical dislocation after the mouse is anesthetized
and removed from the isoflurane jar. If that is done, there is no need to put the mouse’s head in a tube with
isoflurane during the dissection, as the mouse has been euthanized, and therefore represents an unnecessary
occupational exposure to isoflurane.”

Response: Following transfer from the anesthesia chamber to the dissection table, the mouse is still alive up
until the terminal blood draw was performed. After the terminal blood draw, the heart was detached as a
secondary method to ensure euthanasia. Therefore, the head of the mouse remained in the tube until euthanasia
was performed. At this point the dissection of the pancreas was carried out. This is accurately reflected in the
video and article in the revised manuscript.

We hope that our revised manuscript is now considered suitable for publication in the Journal of Visualized
Experiments.

Sincerely,

%&mﬂaw},

Michael A. Kennedy

Professor and Eminent Scholar

Department of Chemistry and Biochemistry
Miami University

Oxford, OH 45056
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SHORT ABSTRACT:

This video article provides a detailed demonstration of the procedures required to successfully
remove the pancreas from a mouse by dissection for histological analysis and metabolic
profiling.

LONG ABSTRACT:

We have been investigating the pancreas specific transcription factor, 1a cre-recombinase; lox-
stop-lox- Kristen rat sarcoma, glycine to aspartic acid at the 12 codon (Ptflae/*;LSL-Kras®20/%)
mouse strain as a model of human pancreatic cancer. The goal of our current studies is to
identify novel metabolic biomarkers of pancreatic cancer progression. We have performed
metabolic profiling of urine, feces, blood, and pancreas tissue extracts, as well as histological
analyses of the pancreas to stage the cancer progression. The mouse pancreas is not a well-
defined solid organ like in humans, but rather is a diffusely distributed soft tissue that is not
easily identified by individuals unfamiliar with mouse internal anatomy or by individuals that
have little or no experience performing mouse organ dissections. The purpose of this article is to
provide a detailed step-wise visual demonstration to guide novices in the removal of the mouse
pancreas by dissection. This article should be especially valuable to students and investigators
new to research that requires harvesting of the mouse pancreas by dissection for metabolic
profiling or histological analyses.

INTRODUCTION:

The mouse has emerged as an important animal model of human pancreatic cancer’?. In the
Ptfla<e/*;LSL-Kras®'2®/* mouse model, the Kristen rat sarcoma (K-Ras) oncogene is activated
exclusively in the pancreas, resulting in initiation of precancerous lesions in the pancreas, known
as pancreatic intraepithelial neoplasias (PanINs), that progress to pancreatic ductal
adenocarcinomas, commonly referred to as PDACs3. This mouse model system provides one of
the best available animal models for human pancreatic cancer®®, with the additional advantage
that the PanINs emerge within the first five months of life and frequently progress to PDAC
within a single year®>, whereas pancreatic cancer most frequently occurs in humans 60-70 years
of age.

Extraction of the pancreas by dissection from the Ptflac/*;LSL-Kras®2®/* mice at various ages
allows for detailed longitudinal histological examination of cancer development in the pancreas,
ranging from the earliest PanIN stages through the progression to PDAC3*°. Harvesting the
pancreas at ages ranging from five to fifteen months can also be used to prepare tissue extracts
to characterize global changes in pancreas* metabolism that occur during the transition from
healthy to diseased tissue®’.

This article presents a complete visual guide of the steps required to perform a mouse pancreas
extraction and provides guidelines for storage of a pancreas for further analysis. This guide will
be equally valuable for individuals conducting research on other pancreatic diseases, including



type | diabetes, and should be especially useful to students and investigators new to research
involving harvesting of the mouse pancreas using dissection for metabolic profiling or
histological analyses.

PROTOCOL:
The procedures carried out in the video and described below have been approved by the
Institutional Animal Care and Use Committee (IACUC) at Miami University.

1. Preparation and Stimulus Test

1.1) Establish two distinct areas for the surgical procedure, the operating table and the post-
operation table. Stage both areas with all materials and utensils necessary.

1.1.2) Stage the operating table under a vented hood. Arrange the table with the equipmentin a
manner that allows the continuous and unimpeded performance of the procedure.

1.1.3) Establish a postoperative table in the same room and near the main table of operation.
Maintain both tables as sterile environments throughout the procedure.

1.2) Place the following supplies on the operating table: one glass jar with lid, one 15 mL tube,
one pair of surgical scissors, one squeeze bottle of 70% ethanol, two foam boards, two forceps,
two 1 mL 21 gauge syringes, two 50 mL tubes, one centrifuge tube, one cryogenic vial, four
surgical pads, ten pins, a dispenser of sterilizing wipes, and a sharps container.

1.3) Place the following supplies on the post-operation table: one analytical balance, one 4 L
dewar of liquid nitrogen, a shallow wide mouth dewar, a floating microtube rack, one pair of
surgical scissors, two forceps, four cryogenic vials, and a dispenser of sterile wipes.

1.4) Fill one 50 mL and one 15 mL tube to 75% volume with formalin.

1.5) Using a pin in each corner, affix one surgical pad to an approximate 30 cm x 30 cm foam
board to serve as the dissection board. Use the remaining four pins during the operation.
Prepare a smaller foam board with a surgical pad to transfer the organs to the post-op table.

CAUTION: Isoflurane (99.9%) is a toxic chemical, and should be used in a vent hood to ensure
the maximum level of safety from the scavenging of waste anesthetic gas®. Additional
information regarding the risks to researchers associated with the use of the open-drop method
using isoflurane can be found in an article by Taylor and Mook?.

1.6) Place one surgical pad into the glass jar and soak with a few drops of isoflurane (99.9%) and
place a paper towel over the top to prevent direct contact of the mouse with the isoflurane.
Similarly, use a surgical pad to line the remaining tube and soak with a few drops of isoflurane
and place an additional pad over the top to prevent direct contact between the mouse and the
isoflurane.



1.7) Pour liquid nitrogen into the shallow wide mouth dewar until the maximum fill line is
reached.

1.8) Place the mouse selected for dissection into the anesthesia chamber, i.e. the glass jar with a
pad soaked with a few drops of isoflurane (99.9%) covered with the lid, for ~1 min.

Note: This time varies from mouse to mouse. Once the mouse is unconscious, remove it from
the chamber and place it onto the operating board.

1.9) Orient the mouse so that it is lying ventral side up and with its head pointed away from the
scientist. Place the head inside the tube lined with a surgical pad soaked with a few drops of
isoflurane (99.9%), and perform a stimulus test by a foot pinch to ensure that the mouse is
unresponsive to stimuli.

1.9.1) If this test fails and the mouse responds to the foot pinch test, repeat step 1.8.

2. Initial Incision, Heart Puncture, and Euthanasia

2.1) Pin the limbs of the mouse to the surgical foam board and wet the ventral side of the
mouse with 70% ethanol.

2.2) Pinch the fur/skin near the urethral opening with forceps and pull slightly upwards. Make an
incision with the surgical scissors through the abdominal cavity starting from the urethral

opening, up the midline and ending at the chin.

2.2.1) Near the starting point of the initial incision, grab one side of the fur/skin with the forceps
and make another incision with the scissors downward and diagonally towards the back paw.

2.2.2) Repeat this in the same manner on the opposite side.
Note: The fur/skin may be pinned down to create a wider opening, but is not necessary.

2.3) Locate the heart and remove the pericardium, which is the sac around the heart, to avoid
clogging of the syringe needle.

2.3.1) Grasp the pericardium with the forceps and cut it with the scissors. Perform the heart
puncture by carefully inserting the syringe needle into the beating heart and slowly start to

retract the plunger.

2.3.2) For optimal blood collection, use the plunger of the needle to mimic the pumping action
of the heart and avoid drawing too quickly.

Note: Typically about 1 mL of blood can be collected.



2.3.3) After completing the blood collection, dispel the blood into the centrifuge tube and
dispose of the syringe into the sharps container.

2.3.4) After the heart puncture is performed, carry out euthanasia by removing the attachments
connecting the heart.

Note: Heparin, an anti-coagulant, was not added to the syringe in this procedure prior to the
heart puncture to allow the blood to coagulate for serum collection in this specific study.
However, if the researcher wanted to prevent blood coagulation to collect plasma, heparin
could be added to the syringe prior to the heart puncture.

2.4) If the study involves genotyping of the mouse, snip a portion of the ear with the scissors and
place into a centrifuge tube for a genotype verification.

3) Pancreas Extraction

3.1) Locate the stomach on the left side of the mouse. Begin gently (so as to avoid tearing)
separating the pancreas from the stomach and duodenum by using two forceps.

Note: When detaching the pancreas from the stomach and intestines, it is very important that
the forceps are used gently to guide the pancreas tissue away from the organs and to not crush
or tear the pancreas with the forceps.

3.1.1) Continue to separate the pancreas from the small intestine jejunum and ileum sections,
and lastly from the caecum of the large intestine.

3.2) At the caecum, reposition the forceps and continue separation of the pancreas along the
remaining colon towards the rectum.

Note: At this point, it is convenient to cut and remove the portion from the stomach to the
region of the colon immediately preceding the rectum.

3.3) Locate the pancreas and attached spleen. Slide the pancreas towards the right side of the
mouse. Separate the remaining connections between the pancreas and thoracic cavity with the

forceps to fully detach the pancreas and adjoined spleen.

3.4) Remove the pancreas and spread it out for examination. Leave the spleen attached to the
pancreas for identification purposes.

3.4.1) Remove all connective tissue, fat and mesenteric tissue from the pancreas.

Note: This tissue is whiter in color and thus can be easily distinguished from the pancreas tissue
that is pinker in color. This is particularly important if the whole pancreas needs to be removed.



For example, if the pancreas needs to be weighed and compared to body weight or between
groups of animals. In the Ptfla/*;LSL-Kras®!2®/* mouse model, specifically in the older months,
hard fibrous pancreatic tissue could be present. In this case, careful removal of the pancreas
must be conducted as the intestines could be interlaced in tumor tissue. In advanced cases,
abnormal spleen and liver tissue may also be present.

3.5) If desired, remove other organs at this point.
4) Data Collection and Storage

4.1) After extraction of the organs, move the samples to the postoperative area for
preservation.

4.2) Weigh each organ and place them into their respective cryogenic vial.

Note: Along with the mass of each sample, any irregularities should be recorded for future
reference.

4.3) Once the organs are weighed, place them into the liquid nitrogen for snap freezing.
4.4) After snap freezing, store the organs at -80 °C for long-term storage.

4.5) Place the formalin stored samples on the bench top overnight, and the next morning
change their solution from formalin to 70% ethanol.

Note: These samples should be stored at 4 °C for long-term storage.

4.6) For long term storage, freeze the blood and ear punch at -80 °C.. For serum collection from
the blood, allow the blood to coagulate for 30 min then centrifuge it. Remove the serum portion
using a pipette and then store at -80 °C.

5) Clean Up

5.1) Sanitize all the dissection tools with the sterilizing wipes. Cap the tube lined with the
isoflurane soaked surgical pad. Replace the surgical pad on the foam board with a fresh surgical
pad. Dispose the portions of the mouse that were not collected per the facility’s animal disposal

policy.

REPRESENTATIVE RESULTS:

Figure 1 shows an overview of the operating environment area and Figure 2 shows the post
operation area. While this setting provides the minimal amount of equipment and staging,
individuals may choose to alter this to best suit individual needs. The protocol should be
optimized according to the specific needs of the experiment. This procedure is conducted in a
manner that terminates the life of a mouse, requiring proper euthanization®. When the



researcher is ready, the mouse is placed into the anesthesia chamber with the isoflurane-soaked
pads (Figure 3).

Once the mouse is unconscious, remove the mouse and place it dorsal side on the board. A toe-
pinch procedure should be performed to ensure that the mouse is unresponsive to pain (Figure
4). Apply 70% ethanol to sterilize the initial incision area. The terminal blood draw must be
conducted first, prior to the pancreas removal, to ensure adequate blood retrieval. Prior to
blood removal, the pericardium should be removed to prevent clogging of the 21 G needle
opening. After completing the terminal blood draw, the heart is detached as a secondary
method of euthanasia and the pancreas is then removed.

Begin by locating the stomach, which provides a good starting point for pancreas removal
(Figure 5). Note: Extreme care should be exercised during removal of the pancreas, which is a
delicate and fragile tissue, and therefore all operations should be performed with gentle force.
Using forceps, begin the dissection by starting to gently pull the pancreas away from the
stomach and continue to separate the pancreatic tissue from the outer lining of the
gastrointestinal (Gl) tract working from the stomach to the duodenum, jejunum and ileum
(Figure 6). Once the caecum is reached, easier removal of the pancreas is achieved by
repositioning the forceps so that one forceps is holding the caecum and the other forceps is
used to continue to separate the pancreas from the large intestine (Figure 7). After removal
from the large intestine, the pancreas is placed on the right side of the mouse and any
remaining attachments are severed (Figure 8).

The pancreas should be fanned out for inspection and any abnormalities should be recorded
(Figure 9). In the Ptf1a<®/*;LSL-Kras®'2®/* mouse strain, the pancreas could potentially contain a
hardened tumor (Figure 10). Other organs should also be examined for potential metastasis.
Once the pancreas has been removed, it should be weighed and the weight recorded. A portion
of the pancreas should be snap-frozen in liquid nitrogen for future metabolic profiling analysis or
other testing and a portion of the pancreas should be placed in formalin for future histological
analysis. Figure 11 shows the initial storage of the various organs collected from the dissection
for use in later analysis. The organs collected by dissection and stored for further study will
depend on the goals of the individual researcher.

Tissue and blood samples can be used for histological analyses and for metabolic profiling. An
example of the histological analysis of the pancreas tissue is shown in Figure 12. Metabolic
profiling can be conducted on the snap-frozen tissue samples and blood sample. Representative
nuclear magnetic resonance spectroscopy (NMR) spectra of the hydrophilic and hydrophobic
components of pancreas tissue extracts are shown in Figure 13A and 13B, respectively. A
representative NMR spectrum collected on a serum sample prepared from blood collected at
the time of a terminal blood draw procedure is shown in Figure 14.

FIGURE LEGENDS:



Figure 1: Staging of Operating Area. General layout of correct tools and operating conditions for
the dissection.

Figure 2: Staging of Post-Operation Area. General layout of correct tools and operating
conditions for the postoperative procedures.

Figure 3: Anesthesia Chamber. Proper environment for anesthesia via isoflurane.

Figure 4: Stimulus Examination. The stimulus test conducted on the mouse prior to the initial
incision to ensure any pain or discomfort is not being endured.

Figure 5: Beginning Removal of Pancreas. The orientation of the mouse indicating the initial
extraction of the pancreas, location indicated by the forceps.

Figure 6: Pancreas Extraction Along the Intestines. Process of isolating the pancreas from the
gastrointestinal tract.

Figure 7: Pancreas Removal at the Caecum. Repositioning of the forceps once the caecum is
reached.

Figure 8: Pancreas Removal. Place the pancreas on the right side of the mouse. Any remaining
attachments should be cut to full remove the pancreas.

Figure 9: Pancreas Examination. The pancreas with attached spleen being examined after
removal from the mouse. Spleen is indicated by the vertical arrow, and the pancreas is indicated
by the horizontal arrow.

Figure 10: Pancreas Examination. The pancreas with attached spleen displaying a pancreatic
tumor being examined after removal from the mouse. Spleen is indicated by the vertical arrow,
and the pancreas is indicated by the horizontal arrow.

Figure 11: Storage of Organs Removed. Appropriate storage of organs and samples collected,
prepared for long-term storage and future analysis.

Figure 12: Histological Analysis of Pancreas Tissue. Hematoxylin and eosin stained images from
pancreas tissue. A) Normal pancreas tissue from a Ptfla“®;LSL-Kras®'2®/- control mouse. B)
PanIN tissue from the pancreas of a Ptf1a<®/*;LSL-Kras®'2/* study mouse.

Figure 13: Metabolic Profiling Analysis. One-dimensional proton nuclear magnetic resonance
spectroscopy (NMR) spectra of A) hydrophilic and B) hydrophobic phase components of
pancreas tissue extracts following tissue homogenization and subjected to chloroform/methanol
extraction. The NMR spectra were acquired at 850 MHz and are suitable for use in metabolic
profiling analyses.



Figure 14: Representative NMR Spectrum of Serum. The blood collected by the terminal blood
draw procedure can be used for metabolic profiling analysis. This spectrum shows a typical one-
dimensional proton 850 MHz NMR spectrum collected on the serum obtained from a terminal
blood draw sample.

DISCUSSION:

Significance with Respect to Existing Methods

While other informal videos of mouse dissections exist, this video article provides the first
professional quality, peer reviewed, visual demonstration of all of the detailed steps required for
extraction and harvesting of the mouse pancreas by dissection!®. With the pancreas being a
main organ for metabolic activity and insulin production, dissection and harvesting of the
pancreas allows for the preservation of the physiological characteristics®. By isolating the
pancreas, future analysis may be conducted on the sample. This procedure allows for the
comparison and study of interactions from other tissues within the same organism within the
same time frame.

Limitations of the Technique

The greatest limitation of this procedure is termination of the mouse’s life, thereby preventing
longitudinal collection and sampling of multiple tissue samples from the same mouse. In order
to analyze trends related to age, sex, or other quantifiers, a cross-sectional population must be
implemented, as we have done for our study of metabolic biomarkers of pancreatic cancer.
Another limitation of this protocol is the inability to pause the procedure. Once euthanization is
initiated, the procedure must be carried out in its entirety.

Critical Steps within the Protocol

Execution of the stimulus test by pinching the hind paw of the mouse is critical to ensure that
the mouse receives humane treatment. If the mouse does not react to this stimulus, then the
procedure may be carried out as planned. However, should the mouse display a distressed
response as a result of the stimulus test, the mouse should be returned to the anesthesia
chamber for an additional period of time and the test repeated until a reaction to the stimulus
test is not observed??.

Similarly, the terminal heart puncture followed by the removal of the connections to the heart
immediately after the terminal blood sample is collected as a secondary method of euthanasia
ensures the humane sacrifice of the mouse. To ensure an effective blood draw, the scientist
should use a pumping motion with the syringe that is similar to the heartbeat of the mouse,
allowing for maximum collection of blood for analysis.

Modifications and Troubleshooting

Switching the organs from formalin to 70% ethanol solutions prepares the organs for the
embedding process required for histological analysis. Different storage solutions may be
required should the scientist choose to perform other experiments with the organs. Before



analysis, it is important to limit any potential thawing of the organs stored in the -80 °C freezer
to preserve the organ’s integrity.

Use of the Ptfla“®/*;LSL-Kras®'2®/* mouse model minimizes the occurrence of non-pancreatic
primary tumors and diseases®3. Thus, it is important to note any irregularities that are apparent
to the pancreas or other organs during dissection and collection of the tissue samples for
analysis.

Future Applications

Harvesting of the mouse pancreas by dissection allows for multiple types of analysis to be
conducted on the same sample. The most popular of these include, but are not limited to,
fluorescence microscopy, hematoxylin and eosin histology, immunohistochemistry, mass
spectrometry, and nuclear magnetic resonance spectroscopy®’41>. Diseases like diabetes,
pancreatitis, and pancreatic cancer can be studied using the techniques mentioned above®®.
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1 mL 21G Syringes
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2.0 mL Microcentrifuge Tubes
Surgical Pads
T-Pins Length: 2"

Sterilizing Wipes

Sharps Container

Analytical Balance

4L Dewar

Shallow Wide Mouth Dewar
Floating Microtube Rack
Cryogenic Vial 1.2 mL, Sterile
Isothesia (Isoflurane)
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Mouse Kras Strain
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Company
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Corning

Fisher Scientific
Fisher Scientific
Fisher Scientific
Fisher Scientific
Fisher Scientific
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Fisher Scientific
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Fisher Scientific
Fisher Scientific
Fisher Scientific
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Fisher Scientific

Marshall Scientific
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VWR

Fisher Scientific

Henry Schein Animal Health
Wright Brothers

The Jackson Laboratory
MMRRC
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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
Agreament; “Article” means the artlcle 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 Materfals 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 Visuolized 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 gther 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 Warks and
(¢} 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 Sectlon 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 ltem
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, tha exclusive,
royalty-free, perpetual {for the full term of copyright in the
Article, including any extensions thereto) license () 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 farmats.
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.5.C. 403, then the rights granted hereunder
shall be limited to the maximum rights permitted under such
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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 s¢ as to provide to JoVE the
maximum rights permissible within such statute.

B. Likeness, Privacy, Personality. The Author hereby grants
JoVE the right to use the Author's name, voice, likeness,
picture, photograph, image, blography and performance in any
way, commercial or otherwise, in connection with the
Materials and the sale, promotion and distribution thereof.
The Author hereby walves 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 anly authors of the Materials. If mare
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 hind 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, andfor modification of all or any
portion of the Materials does not and will not vialate, infringe
andfor 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,
faboratory, 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 absclute 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
hreach 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, Jack of cleanliness or by contamination
due to the making of a video by JoVE its employees, agents or
independent contractors.  All sterilization, cleanliness or
decoatamination 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 harmiless 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 US51,200 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 Agreament 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.
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Rebuttal Comments

Review Comments Response.docx

May 16, 2017

Editor,

Journal of Visualized Experiments

Dear Editor,

Please consider our revised manuscript entitled “Dissection of the Mouse Pancreas for
Histological Analysis and Metabolic Profiling” for publication in the Journal of Visualized
Experiments. Below, you will find our detailed responses to the reviewer’s comments.

Reviewer #1:

1) Reviewer comment: “Please take this opportunity to thoroughly proofread the manuscript to
ensure that there are no spelling or grammatical errors.”

Response: Manuscript was proofread to ensure no spelling errors or grammatical errors were
present. If found, they were corrected.

2) Reviewer Comment: “Introduction: Paragraph 2 is lacking appropriate references.”

Response: Additional references were added in paragraph 2 of the Introduction to provide
adequate citations.

3) Reviewer Comment: “Title/abstracts: As there is no histology or metabolic profiling
presented, these must be edited to reflect the manuscript and video content OR results/data
showing these should be added.”

Response: Representative results and figures have been added showing histology and metabolic
profiling data.

4) Reviewer Comment: “Protocol Language: Please edit the language so that ALL text in the
protocol section is written in the imperative tense as if you are telling someone how to do the
technique (i.e. “Do this”, “Measure that” etc.) Any text that cannot be written in the imperative
tense may be added as a “Note”, however, notes should be used sparingly and actions should be
described in the imperative tense wherever possible.

1) Examples NOT in imperative tense: 1.1, 1.1.2, 1.1.3, 1.2, 1.3, 1.4, 1.5, etc.

2) Some long steps were split up.”
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Response: 1) Language was edited to imperative tense or a “Note” was added. 2) Long steps
were split up.

5) Reviewer Comment: “Protocol Detail: Please add more details to the following protocol
steps.

1) 1.6: Mention isofluorane%.

2) 1.8: How do you ensure euthanasia?

3) 1.9: How much isoflurane do you use? What %? It appears that the mouse still alive in 1.9.1.
If so, it is confusing to call the glass jar a euthanasia jar, instead perhaps call it anesthesia jar?”

Response: 1) Added 99.9%. 2) “Euthanasia” chamber was changed to “anesthesia” chamber.
Euthanasia is discussed in a later section 2.3.4. 3) Sentence was changed to say, “Place the head
inside the tube lined with a surgical pad soaked with a few drops of isoflurane (99.9%)”.
Euthanasia was changed to read anesthesia.

6) Reviewer Comment: “Discussion: JoVE articles are focused on the methods and the protocol,
thus the discussion should be similarly focused. Please ensure that the discussion covers the
following in detail and in paragraph form: 1) modifications and troubleshooting, 2) limitations of
the technique, 3) significance with respect to existing methods, 4) future applications and 5)
critical steps within the protocol.”

Response: Discussion was edited to include sections titled: “significance with respect to existing
methods, limitations of the technique, critical steps within the protocol, modifications and
troubleshooting, and future applications”.

7) Reviewer Comment: “Figures::
1) Fig 1-10: Please include scale bars on all images to provide context to the magnification used.
2) Fig 9,10 : Please include arrows to indicate spleen and pancreas.”

Response: Scale bars have been added to figures 1-10. On figures 9 and 10, arrows have been
included to indicate spleen and pancreas.

8) Reviewer Comment: “Figure/Table Legends::
1) Fig 3: It may be best not to call this a “euthanasia chamber as the mouse is euthanized much
later in the procedure.”

Response: The word “Euthanasia” was changed to “Anesthesia” in the title and caption.

9) Reviewer Comment: “References:Please make sure that your references comply with JoVE
instructions for authors. Citation formatting should appear as follows: (For 6 authors or less list



all authors. For more than 6 authors, list only the first author then ef al.): [Lastname, F.I.,
LastName, F.I., LastName, F.I. Article Title. Source. Volume (Issue), FirstPage — LastPage,
doi:DOI (YEAR).]

1) Please abbreviate all journal titles, and also edit the references to match the suggested format.”

Response: References were edited to match the suggested format.

10) Reviewer Comment: “Table of Materials:Please revise the table of the essential supplies,
reagents, and equipment. The table should include the name, company, and catalog number of all
relevant materials/software in separate columns in an xlIs/xIsx file. Please include items such as
mouse strain.”

Response: Mouse strain information was added to the materials list.

11) Reviewer Comment: “Please define all abbreviations at first use.”

Response: All abbreviations have been defined at first use.

12) Reviewer Comment: “Please use standard abbreviations and symbols for SI Units such as
uL, mL, L, etc., and abbreviations for non-SI units such as h, min, s for time units. Please use a
single space between the numerical value and unit.”

Response: Standard abbreviations and symbols have been added/changed.

13) Reviewer Comment: “If your figures and tables are original and not published previously or
you have already obtained figure permissions, please ignore this comment. If you are re-using
figures from a previous publication, you must obtain explicit permission to re-use the figure from
the previous publisher (this can be in the form of a letter from an editor or a link to the editorial
policies that allows you to re-publish the figure). Please upload the text of the re-print permission
(may be copied and pasted from an email/website) as a Word document to the Editorial Manager
site in the "Supplemental files (as requested by JoVE)" section. Please also cite the figure
appropriately in the figure legend, i.e. "This figure has been modified from [citation]."”

Response: Figures and tables have not been previously published and are original- comment is
ignored.

Veterinary Reviewer:



1) Reviewer Comment: “Isoflurane anesthesia delivered via open drop method is acceptable,
however, care should be taken to ensure the mouse does not come into contact with the
isoflurane liquid, or the soaked gauze, as this can be irritating and cause discomfort. There are
methods designed to ensure the mouse is only exposed to the vapors and not the liquid
isoflurane. This should be addressed, see article for an easy way to accomplish this: Taylor DK,
Mook DM. Isoflurane Waste Anesthetic Gas Concentrations Associated with the Open-Drop
Method. Journal of the American Association for Laboratory Animal Science: JAALAS.
2009;48(1):61-64.”

Response: To ensure the animal does not come in contact with the isoflurane, a barrier needs to
be placed between the pad soaked with a few drops of isoflurane and the animal. Manuscript
was edited to read that a paper towel over the top of the pad will serve as this barrier.

2) Reviewer Comment: “The instructions say to use a “soaked surgical pad” with isoflurane — the
use of isoflurane should be minimized and from an occupational health perspective and
personnel exposure perspective, the least possible volume that will provide anesthesia should be
used. It is unnecessary to “soak’ a gauze pad, therefore, with isoflurane. This should be
addressed in the text — the video already says (more correctly) “soaked with a few drops of
isoflurane”

Response: Manuscript was edited to say soaked with a few drops of isoflurane.

3) Reviewer Comment: “1.6 says isoflurane should be used only in the “vent hood.” —
scavenging of waste anesthetic gas should be addressed in more detail, as not all “vent hoods”
provide enough scavenging. The article above and others are readily available upon searching to
address appropriate waste gas scavenging.

Response: The scavenging of waste anesthetic gas, regarding isoflurane usage, has been address
and referenced.

4) Reviewer Comment: “Text: page 4, section 1.9 states “place the head inside the falcon tube
lined with the isoflurane soaked surgical pad and perform a foot pinch to ensure discomfort is not
being experienced” — this would better be described as in the video, where the voiceover says
“mouse cannot experience discomfort” — an even better description would be “mouse is
unresponsive to stimuli.”

Response: In section 1.9 the words, “discomfort is not being experienced” was change to “the
mouse is unresponsive to stimuli.”

5) Reviewer Comment: “The video voiceover describes a cervical dislocation after the mouse is
anesthetized and removed from the isoflurane jar. If that is done, there is no need to put the



mouse’s head in a tube with isoflurane during the dissection, as the mouse has been euthanized,
and therefore represents an unnecessary occupational exposure to isoflurane.”

Response: Following transfer from the anesthesia chamber to the dissection table, the mouse is
still alive up until the terminal blood draw was performed. After the terminal blood draw, the
heart was detached as a secondary method to ensure euthanasia. Therefore, the head of the
mouse remained in the tube until euthanasia was performed. At this point the dissection of the
pancreas was carried out. This is accurately reflected in the video and article in the revised
manuscript.

We hope that our revised manuscript is now considered suitable for publication in the Journal of
Visualized Experiments.

Sincerely,

Michael A. Kennedy, PhD

Eminent Scholar and Professor

Department of Chemistry and Biochemistry
Miami University

Oxford, OH 45056
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