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Author Questionnaire

1. Microscopy: Does your protocol require the use of a dissecting or stereomicroscope for
performing a complex dissection, microinjection technique, or something similar? YES

Shots : 2.2.2,2.2.3,2.3.1,2.3.2,2.4.1,2.5.1, 2.6.1, 2.6.2, 2.6.3
Videographer: Please capture all shots labeled SCOPE with a SCOPE kit

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

3. Filming location: Will the filming need to take place in multiple locations? Yes, 15 feet apart

4. Testimonials (optional): Would you be open to filming two short testimonial statements live
during your JoVE shoot? These will not appear in your JoVE video but may be used in JoVE’s
promotional materials. Yes

Current Protocol Length
Number of Steps: 28
Number of Shots: 51
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Introduction

Videographer: Obtain headshots for all authors available at the filming location.

Authors: Please note that the questions will not appear on screen. Please answer in stand-
alone full sentence with sufficient context.

INTRODUCTION:

1.1. Henry Seaborne: Our research focuses on developing a standardized, high-throughput
Lewis rat islet isolation protocol to optimize yield, purity, viability, and functional
longevity.

1.1.1. INTERVIEW: Named Talent says the statement above in an interview-style shot,
looking slightly off-camera.

1.2. Gabrielle Rome: Existing methods yield variable, impure, short-lived islets. This

protocol standardizes digestion, purification, and pooling to improve consistency and
longevity.

1.2.1. INTERVIEW: Named Talent says the statement above in an interview-style shot,
looking slightly off-camera.

CONCLUSION:

What-doesthisprotocolallowresearchersto-study-ormeasure?
1.3. Henry Seaborne: This method enables studies of islet transplantation, B-cell function,
diabetes reversal, encapsulation, and islet-immune or microenvironment interactions.

1.3.1. INTERVIEW: Named Talent says the statement above in an interview-style shot,
looking slightly off-camera.
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1.4. Elisa Balboni: This protocol can be applicable to preclinical transplantation, diabetes
modeling, encapsulation studies, and in vitro functional assays requiring high-purity
Lewis rat islets.

1.4.1. INTERVIEW: Named Talent says the statement above in an interview-style shot,
looking slightly off-camera.

Videographer: Obtain headshots for all authors available at the filming location.
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Testimonial Questions (OPTIONAL):

Videographer: Please capture all testimonial shots in a wide-angle format with sufficient
headspace, as the final videos will be rendered in a 1:1 aspect ratio. Testimonial statements
will be presented live by the authors, sharing their spontaneous perspectives.

e Testimonial statements will not appear in the video but may be featured in the journal’s
promotional materials.

e Provide the full name and position (e.g., Director of [Institute Name], Senior Researcher
[University Name], etc.) of the author delivering the testimonial.

e Please answer the testimonial question live during the shoot, speaking naturally and in
your own words in complete sentences.

What problem in your field of research does your article address?

1.5. Henry Seaborne, Research Assistant: (authors will present their testimonial
statements live)

1.5.1. INTERVIEW: Named Talent says the statement above in an interview-style shot,
looking slightly off-camera.

What value do you expect this video article to have for other researchers working in your field?

1.6. Alessandro Grattoni, Principal Investigator/Chair: (authors will present their
testimonial statements live)

1.6.1. INTERVIEW: Named Talent says the statement above in an interview-style shot,
looking slightly off-camera.
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Ethics Title Card

This research has been approved by the Institutional Animal Care and Use Committee
(IACUC) at the Houston Methodist Hospital
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Protocol

2. Surgical Perfusion and Excision of the Rat Pancreas for Islet Isolation

Demonstrators: Henry Seaborne, Gabrielle Rome

2.1.

2.2.

2.3.

2.4,

To begin, place a euthanized rat under a microscope [1]. Using skin scissors, make a V-
shaped incision starting from the pubic symphysis toward each lateral ribcage to access
the abdominal cavity [2].

2.1.1. WIDE: Talent placing a euthanized rat under a microscope. TXT: Euthanasia:
Isoflurane overdose
AUTHORS: Please note that JoVE requires the opening shot to be a wide, non-
screen capture. This shot was added specifically to meet that requirement

2.1.2. Shot of skin scissors being used to create a V-shaped incision from the pubic
symphysis toward both lateral ribcages, opening the abdominal cavity.

Using flat forceps, retract the small and large intestines to the left side of the animal to
clear the abdominal cavity workspace [1]. Then use the flat forceps and curved
hemostats to unfurl the duodenum [2]. Ensure the common bile duct and hepatic portal
vein are within the field of view [3].

2.2.1. Shot of the small and large intestines being moved to the left side with flat
forceps.

2.2.2. SCORE: The duodenum is being unfolded with flat forceps and curved

hemostats. NOTE:This s not'a SCOPE shot

Videographer: Please capture all shots labeled SCOPE with a SCOPE kit

2.2.3. SCOPE: Show the common bile duct and hepatic portal vein clearly positioned
within the microscope field of view.

Now use the curved hemostats to retract the liver in the cephalad direction [1]. Clamp
the common bile duct and hepatic vein 1 to 2 millimeters from the liver [2].

2.3.1. SCOPE: Talent using curved hemostats to gently lift and retract the liver toward
the head.

2.3.2. SCOPE: Shot of curved hemostats clamping the common bile duct and hepatic
vein approximately 1 to 2 millimeters from the liver.

Under the microscope view, with flat forceps and flat hemostats, gently mobilize the
contents within the duodenum to clear the Sphincter of Oddi [1].

2.4.1. SCOPE: Show flat forceps and flat hemostats gently manipulating the duodenal
contents to expose and clear the Sphincter of Oddi.
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2.5.

2.6.

2.7.

2.8.

2.9.

Then gently clamp the duodenum approximately 5 millimeters from each side of the
Sphincter of Oddi to isolate the surrounding region [1-TXT].

2.5.1. SCOPE: Shot of flat hemostats being placed approximately 5 millimeters on
either side of the Sphincter of Oddi. TXT: Ensure minimal compression to
preserve tissue integrity

Using a sterile WDM (W-D-M) syringe, carefully insert the needle through the duodenal
wall [1-TXT]. Pass the needle through the Sphincter of Oddi and advance it into the main
pancreatic duct for perfusion [2]. Perfuse 7 to 10 milliliters of WDM into the pancreas
at constant pressure until the pancreas is fully distended [3-TXT].

2.6.1. SCOPE: Shot of the sterile WDM syringe needle penetrating the duodenal wall.
TXT: WDM: Working Dissociation Medium NOTE: 2.6.1-2.6.3 are filmed in a
single shot

2.6.2. SCOPE: Shot of the needle passing through the Sphincter of Oddi and advancing
into the main pancreatic duct.

2:6-3- SCOPE: Shot of the pancreas visibly distending as WDM is perfused. TXT: Rate:
500 pL/s
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2.7.Then gently dissect and free the pancreas from surrounding structures, starting from the
spleen, stomach, large intestine, duodenum, and mesentery [1].

2.7.1 Talent sequentially dissecting the pancreas away from the spleen, stomach, large
intestine, duodenum, and mesentery.

2.10. —H i i i :
pancreas-with-fine-curved-forceps{2}- Gently lift the perfused pancreas with flat forceps

[1] and use fine dissecting scissors to sever any remaining connective tissue
attachments [2].

2.10.3. Shot of the perfused pancreas being lifted with flat forceps. _

2.10.4. Talent using fine dissecting scissors to cut remaining connective tissue.

2.11. Immediately transfer the excised pancreas into a Petri dish containing ice-cold rinse
solution [1-TXT].

2.11.1. Talent placing the excised pancreas into a Petri dish filled with ice-cold rinse
solution. TXT: Harvest the next pancreas while the excised pancreas are being
cleaned

2.12. To clean the pancreases, use a pair of fine curved forceps and fine dissecting scissors to
carefully remove lymph nodes, adipose tissue, mesentery, and large vasculature from
the perfused pancreas if present [1].

2.12.1. Talent trimming away lymph nodes, adipose tissue, mesentery, and large blood
vessels from the perfused pancreas.

2.13. Transfer the cleaned pancreas into a sterile 600-milliliter beaker containing 25 milliliters
of cold WDM [1]. Cover the beaker with sterile aluminum foil to maintain cleanliness
during transfer from the surgical workspace to the cell culture workspace [2].

2.13.1. Talent placing the cleaned pancreas into a sterile 600 milliliter beaker containing
25 milliliters of cold WDM.

2.13.2. Shot of sterile aluminum foil covering the beaker securely.

2.14. Secure the covered beaker into the designated holders of a water bath [1]. Transfer the
beaker into an orbital shaker set at 130 revolutions per minute for 10 minutes [2]. Sta«t
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a-10-minute timer-for digestion {3}~ NOTE: The VO is edited for the deleted shot
2.14.1. Talent placing the covered beaker into the water bath holder. _

2.14.2. Talent placing the beaker into an orbital shaker.

2.15. At the 5-minute mark, manually swirl the beaker clockwise and then counterclockwise
to aid tissue dissociation [1]. At the 10-minute mark, rapidly transfer the beaker and
submerge it in ice to slow enzyme activity [2].

2.15.1. Talent gently swirling the beaker clockwise and then counterclockwise by hand.
2.15.2. Talent removing the beaker from the shaker and placing it into an ice container.

2.16. Then, add an equal volume of quenching buffer to the solution in the beaker to stop the
digestion [1]. Using a 50-milliliter syringe fitted with a 14-gauge spinal needle, gently
aspirate and expel the tissue suspension repeatedly to dissociate large tissue fragments

[2].
2.16.1. Shot of quenching buffer being poured into the beaker at a 1 to 1 ratio.

2.16.2. Talent aspirating and expelling the tissue suspension through a 14 G spinal
needle.
2.17. Transfer the suspension into 200 milliliter conical tubes [1]. Thenr—centrifuge—the
. 200 a-for 5 mi L d elsius [2-TXT],

2.17.1. Talent pouring the tissue suspension into labeled 200 milliliter conical tubes.

appropriatebottleadaptersand-cushionsareused forsafety- NOTE: Not filmed
2.18. After centrifuging the suspension, carefully decant the supernatant [1-TXT] and
resuspend the pellet in 100 milliliters of washing media [2].

2.18.1.Shot of supernatant being carefully poured off from the tube. TXT:
Centrifugation: 200 g, 5 min, 4 °C

2.18.2. Talent gently resuspending the pellet in washing media using the 14 gauge spinal
needle.

2.19. Now filter the suspension through a sterile 500-micrometer sieve placed over a sterile
600-milliliter beaker to remove large undigested tissue [1].

2.19.1. Shot of the suspension being poured through a 500 micrometer sieve positioned
over a 600 milliliter beaker.

2.20. Transfer the filtrate into new 200-milliliter conical tubes before centrifuging again [1].

2.20.1. Talent pouring the filtered suspension into clean 200 milliliter conical tubes.
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3. Density Gradient Purification and Collection of Rat Pancreatic Islets

Demonstrator: Gabrielle Rome

3.1.

3.2.

3.3.

3.4.

3.5.

3.6.

3.7.

For islet purification, use a pre-wetted 10 milliliter serological pipette to resuspend each
tissue pellet in 15 milliliters of gradient solution [1-TXT]. Mix gently until the suspension
is uniform [2].

3.1.1. Talent using a pre-wetted 10 milliliter serological pipette to resuspend pellet in
15 mL gradient solution. TXT: Gradient solution: 1.108 g/cm? gradient solution
per 2 mL of pellet volume

3.1.2. Talent gently pipetting up and down to achieve a uniform suspension.

Carefully dispense 15 milliliters of the cell suspension into the bottom of each 50-
milliliter conical tube [1-TXT].

3.2.1. Shot of the pipette tip positioned at the bottom of a 50 milliliter conical tube
dispensing the suspension without touching the walls. TXT: Avoid contact with
tube walls to ensure clean gradients

Then use a syringe pump to dispense each gradient at a rate of 5 milliliters per minute
[1] while positioning the 16-gauge needle tip against the inner wall of the tube to
prevent mixing [2].

3.4.1. Shot of the syringe pump delivering gradient solution at 5 milliliters per minute.

TXT: Solution 1: 1.096 g/cm?; Solution 2: 1.069 g/cm>NOTE: 3.4.1 and 3.4.2 are

3.4.2. Shot of the 16 gauge needle tip resting against the inner tube wall.

After centrifuging the tubes, identify the islet layer located at the interfaces between
the gradient layers [1].

3.6.1. Talent pointing to the islet layer at the gradient interface.

Using a wetted Pasteur pipette, collect the islet layer [1]. Transfer the collected islets
into a pre-chilled 200-milliliter conical tube containing 5 milliliters of washing media [2].
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3.7.1. Talent using a wetted Pasteur pipette to aspirate the islet layer from the
gradient interface.

3.7.2. Talent dispensing the collected islets into a pre-chilled 200 milliliter conical tube
containing washing media.

3.8. Then evenly plate the islets into non-tissue-culture-treated 100-millimeter Petri dishes
[1-TXT].

3.8.1. Talent distributing islets evenly into non tissue culture treated 100 millimeter
Petri dishes arranged on the bench. TXT: Use 1 plate for every 5 rat pancreases

processed
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Results

4. Results

4.1.

4.2.

4.3.

4.4,

4.5.

4.6.

Across the test isolation, yield was 3330 islet equivalents per pancreas with a median
islet diameter in the 50—100 micrometer bin [1].

4.1.1. LAB MEDIA: Figure 4A. Video editor: Highlight the tallest bar

Automated sizing yielded 98,832 total objects [1], which strongly correlated with
manual islet equivalents measured at Day 0 [2].

4.2.1. LAB MEDIA: Figure 4B.
4.2.2. LAB MEDIA: Figure 4C.

Object counts changed by 0.9% and islet equivalents by minus 6.11% from 2 hours to
Day 1 [1].

4.3.1. LAB MEDIA: Figure 4D. Video editor: Highlight the plot for DO and then D1
The endocrine purity was about 98.56 % based on dithizone staining at Day 1 [1].
4.4.1. LAB MEDIA: Figure 5A.

Stimulation indices were 9.37 at Day 1 [1], 8.34 at Day 3 [2], and 6.7 at Day 7 with no
significant differences between time points [3].

4.5.1. LAB MEDIA: Figure 5B. Video editor: Highlight the bar labeled Day 1 in the
stimulation index graph.

4.5.2. LAB MEDIA: Figure 5B. Video editor: Highlight the bar labeled Day 3 in the
stimulation index graph.

4.5.3. LAB MEDIA: Figure 5B. Video editor: Highlight the bar labeled Day 7 in the
stimulation index graph.

Viability was 68.9% at Day 1 [1], 98.2% at Day 3 [2], and 100% at Day 7 [3], whereas a
positive control treated with 70% ethanol exhibited 2.7 7.2% viability [4].

4.6.1. LAB MEDIA: Figure 5C. Video editor: Show the Day 1 panel
4.6.2. LAB MEDIA: Figure 5D. Video editor: Show the Day 3 panel
4.6.3. LAB MEDIA: Figure 5E. Video editor: Show the Day 7 panel
4.6.4. LAB MEDIA: Figure 5F. Video editor: Show the panel labeled PS
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1. Euthanized
Pronunciation link: https://www.merriam-webster.com/dictionary/euthanize
IPA: /'ju:0a narz/
Phonetic Spelling: yoo-thuh-nyze

2. lIsoflurane
Pronunciation link: https://www.merriam-webster.com/dictionary/isoflurane
IPA: / a1sou'florein/
Phonetic Spelling: eye-soh-floor-ayn

3. Pubic symphysis
Pronunciation link: https://www.merriam-webster.com/dictionary/symphysis
IPA: /'stm.fa.s1s/
Phonetic Spelling: sim-fuh-suhs

4. Abdominal
Pronunciation link: https://www.merriam-webster.com/dictionary/abdominal
IPA: /eb'da:.ma.nal/
Phonetic Spelling: ab-dom-uh-nuhl

5. Forceps
Pronunciation link: https://www.merriam-webster.com/dictionary/forceps
IPA: /'fa:r.seps/
Phonetic Spelling: for-seps

6. Hemostats
Pronunciation link: https://www.merriam-webster.com/dictionary/hemostat
IPA: /'hiz.ma steet/
Phonetic Spelling: hee-muh-stat

7. Duodenum
Pronunciation link: https://www.merriam-webster.com/dictionary/duodenum
IPA: / du:a'di:nam/
Phonetic Spelling: doo-uh-dee-nuhm

8. Hepatic
Pronunciation link: https://www.merriam-webster.com/dictionary/hepatic
IPA: /h1'paetik/
Phonetic Spelling: huh-pat-ik

9. Portal vein
Pronunciation link: https://www.merriam-webster.com/dictionary/portal
IPA: /'pa:r.tal/
Phonetic Spelling: por-tl

10. Cephalad
Pronunciation link: https://www.merriam-webster.com/dictionary/cephalad
IPA: /'sef.a.laed/
Phonetic Spelling: sef-uh-lad

11. Sphincter of Oddi
Pronunciation link: https://www.merriam-webster.com/dictionary/sphincter
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12.

13.

14.

15.

16.

17.

18.

19.

20.

21

IPA: /'sfink.tar/

Phonetic Spelling: sfingk-ter

Pancreatic

Pronunciation link: https://www.merriam-webster.com/dictionary/pancreatic
IPA: / paen.kri'aet.ik/

Phonetic Spelling: pang-kree-at-ik

Perfusion

Pronunciation link: https://www.merriam-webster.com/dictionary/perfusion
IPA: /par'fju:zan/

Phonetic Spelling: per-fyoo-zhuhn

Mesentery

Pronunciation link: https://www.merriam-webster.com/dictionary/mesentery
IPA: /'mez.an ter.i/

Phonetic Spelling: mez-uhn-teh-ree

Splenopancreatic

Pronunciation link: No confirmed link found

IPA: / spli:nov paenkri'aetik/

Phonetic Spelling: splee-noh-pang-kree-at-ik

Ligament

Pronunciation link: https://www.merriam-webster.com/dictionary/ligament
IPA: /'ligamant/

Phonetic Spelling: lig:uh-muhnt

Avulse

Pronunciation link: https://www.merriam-webster.com/dictionary/avulse
IPA: /a'vals/

Phonetic Spelling: uh-vuls

Adipose

Pronunciation link: https://www.merriam-webster.com/dictionary/adipose
IPA: /'a&d1 pous/

Phonetic Spelling: ad-uh-pohs

Vasculature

Pronunciation link: https://www.merriam-webster.com/dictionary/vasculature
IPA: /'vaes.kja.la.tfar/

Phonetic Spelling: vas-kyuh-luh-cher

Centrifuge

Pronunciation link: https://www.merriam-webster.com/dictionary/centrifuge
IPA: /'sen.tra.fju:dz/

Phonetic Spelling: sen-truh-fyooj

. Supernatant

Pronunciation link: https://www.merriam-webster.com/dictionary/supernatant
IPA: / su:.par'ner.tant/
Phonetic Spelling: soo-per-nay-tuhnt
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22.

23.

24,

25.

26.

27.

28.

29.

30.

Resuspend

Pronunciation link: https://www.merriam-webster.com/dictionary/resuspend
IPA: / ri..sa'spend/

Phonetic Spelling: ree-suh-spend

Filtrate

Pronunciation link: https://www.merriam-webster.com/dictionary/filtrate
IPA: /'f1il.trett/

Phonetic Spelling: fil-trayt

Serological

Pronunciation link: https://www.merriam-webster.com/dictionary/serological
IPA: / sir.a'la:.d3r.kal/

Phonetic Spelling: seer-uh-loj-i-kuhl

Conical

Pronunciation link: https://www.merriam-webster.com/dictionary/conical
IPA: /'ka:.n1.kal/

Phonetic Spelling: kon-ih-kuhl

Dithizone

Pronunciation link: No confirmed link found

IPA: /'da1f1 zovn/

Phonetic Spelling: dye-thih-zohn

Endocrine

Pronunciation link: https://www.merriam-webster.com/dictionary/endocrine
IPA: /'en.da.krin/

Phonetic Spelling: en-duh-krin

Viability

Pronunciation link: https://www.merriam-webster.com/dictionary/viability
IPA: / va1a'bilati/

Phonetic Spelling: vy-uh-bil-uh-tee

Ethanol

Pronunciation link: https://www.merriam-webster.com/dictionary/ethanol
IPA: /'eB.a no:l/

Phonetic Spelling: eth-uh-nawl

Dissociation

Pronunciation link: https://www.merriam-webster.com/dictionary/dissociation
IPA: /d1 sousi e1fan/
Phonetic Spelling: dih-soh-see-ay-shuhn
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