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Cover Letter

Dear Editor,

We should like to submit our manuscript entitled “Culture, manipulation and orthotopic
transplantation of mouse bladder tumor organoids” for your consideration. We have
previously discussed regarding this manuscript with Dr. Stephanie Weldon, who
expressed an interest in reading it.

This work builds on one of our recent papers (Kim et al., eLife 8,
doi:10.7554/eLife.43024, 2019), in which we used bladder tumor organoids, in
combination with chemical carcinogen-induced murine bladder cancer model, to
elucidate the molecular basis for the cancer-restraining effect of the Hedgehog pathway
activity. In the current manuscript, we provide the detailed experimental steps to establish
in vitro three dimensional culture of bladder tumor organoids which is derived from the
carcinogen-induced mouse bladder cancer. Culture methods including passaging, genetic
engineering and orthotopic transplantation of tumor organoids are described in this
manuscript. We feel that our work will be of interest to a wide variety of scientists and to
the readership of JoVE because of its relevance to basic methodology.

Thank you for your consideration.
Yours sincerely,

Kunyoo Shin
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24 SUMMARY:
25  This protocol provides detailed experimental steps to establish a three-dimensional in vitro
26  culture of bladder tumor organoids derived from carcinogen-induced murine bladder cancer.
27  Culture methods including passaging, genetic engineering, and orthotopic transplantation of
28  tumor organoids are described.
29
30 ABSTRACT:
31 The development of advanced tumor models has long been encouraged because current cancer
32  models have shown limitations such as lack of three-dimensional (3D) tumor architecture and
33  low relevance to human cancer. Researchers have recently developed a 3D in vitro cancer model
34  referred to as tumor organoids that can mimic the characteristics of a native tumor in a culture
35 dish. Here, experimental procedures are described in detail for the establishment of bladder
36  tumor organoids from a carcinogen-induced murine bladder tumor, including culture, passage,
37 and maintenance of the resulting 3D tumor organoids in vitro. In addition, protocols to
38 manipulate the established bladder tumor organoid lines for genetic engineering using lentivirus-
39 mediated transduction are described, including optimized conditions for the efficient
40 introduction of new genetic elements into tumor organoids. Finally, the procedure for orthotopic
41  transplantation of bladder tumor organoids into the wall of the murine bladder for further
42  analysis is laid out. The methods described in this article can facilitate the establishment of an in
43  vitro model for bladder cancer for the development of better therapeutic options.
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INTRODUCTION:

Bladder cancer is the most prevalent urinary tract cancer, with approximately 165,000 patients
dying annuallyl. Among the various types of bladder cancer, muscle-invasive urothelial
carcinoma exhibits an aggressive phenotype, and its 5-year survival rate is lower than 50%?2. Novel
therapeutic options for invasive urothelial tumors have not been expanded over the last few
decades®.

Cancer cell lines have been extensively used for drug screening?. Although favorable results have
been observed in numerous drug candidates in cancer cell lines, poor results are reported in
clinical trials®. Following increased adaptation to in vitro two-dimensional (2D) culture
environments, it has become increasingly difficult to recapitulate native tumors in cell lines.
Animal cancer models or patient-derived tumor xenografts can be used to address the limitations
observed in bladder cancer cell lines. However, animal cancer models are time and resource
intensive. Therefore, improved disease models have been on demand for years and a novel
model system, organoids, has been developed to overcome the shortcomings of existing models®.

An organoid is a multicellular 3D construct that can recapitulate in vitro the physiological
characteristics of its corresponding in vivo organ. Normal and tumor organoids can be derived
from either pluripotent or adult stem cells, and primary tumor cells, respectively>®. Over the last
several years, tumor organoids have been established from a large number of diverse tumor
tissues’, including colon®?, bladder!?, pancreas'*'?, prostate®3, liver'4, and breast!> tumor tissues.
Such tumor organoids mimic their original tumors phenotypically and genetically. Due to their
similarity to in vivo tumor tissues and their numerous practical applications, researchers have
adopted them as novel disease models in the study of cancer pathogenesis.

Here, the procedures for the establishment of tumor organoids from a carcinogen-induced
murine invasive urothelial tumor'® are laid out. N-butyl-N-(4-hydroxybutyl) nitrosamine (BBN) is
used as a carcinogen to induce invasive urothelial carcinoma in mice!’ and the tumor organoids,
which exhibit the pathological characteristics of mouse muscle-invasive bladder tumors, are
established from the BBN-induced murine bladder cancer'®. The method to genetically
manipulate the tumor organoids is illustrated using lentivirus-mediated transduction to develop
a model system for studying the molecular basis of the development of bladder cancer. In
addition, a method for transplanting organoids orthotopically into a bladder to investigate the
role of the native bladder environment in bladder cancer is described.

PROTOCOL:

All procedures were approved and conducted under the guidelines of the Institutional Animal
Care and Use Committee at POSTECH (IACUC number: POSTECH-2019-0055).

1. In vitro culture of bladder tumor organoids

1.1. Establish bladder tumor organoids from the murine bladder tumor (Figure 1A).

NOTE: The procedure for generating BBN-induced mouse bladder tumors is outlined in Shin et
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1.1.1. Provide 0.1% BBN-containing water in a dark bottle to mouse ad libitum for 6 months.
Change BBN-containing water 2x a week.

NOTE: A C57BL/6 male mouse with a body weight of approximately 25 g at 8-10 weeks of age
was used. BBN-containing water can be administered to up to five mice in a single cage.

1.1.2. After 6 months, euthanize the mouse using carbon dioxide inhalation and isolate the entire
bladder tumor. Transfer it to a 90 mm Petri dish.

1.1.3. Remove non-cancerous parts and necrotic regions using sterile surgical scissors and wash
the bladder tumor fragments 2-3 times with cold 1x Dulbecco’s phosphate-buffered saline
(DPBS). Collect the fragments and transfer them to a new 90 mm Petri dish.

1.1.4. Add 1 mL of Dulbecco’s modified minimum essential medium (DMEM) with 10 mM 4-(2-
hydroxyethyl)-1-piperazineethanesulfonic acid (HEPES).

1.1.5. Mince the tumor tissue into pieces as small as possible (0.5-1 mm?3) using a sterilized razor
blade.

1.1.6. Add 9 mL of DMEM with 10 mM HEPES, 250 ug/mL collagenase type I, 250 pg/mL
collagenase type Il, and 250 U/mL thermolysin. Incubate the minced tumor tissue for 1.5-2 h on
an orbital shaker in an incubator (37 °C, 5% CO:) to dissociate the fragments into the cell
suspension. Transfer the cell suspension into a 50 mL tube.

NOTE: If the size of tumor harvested from the mouse is greater than 1 cm3, treat it with 2x the
amount of thermolysin or increase the incubation time.

1.1.7. Centrifuge the tube at 400 x g for 5 min at 4 °C and aspirate the supernatant.

1.1.8. Resuspend the pellet using 5 mL of ammonium-chloride-potassium (ACK) lysing buffer to
lyse any red blood cells. Incubate the tube for 3-5 min at room temperature (RT) until the
complete lysis of red blood cells.

NOTE: If the red blood cells are not observed, omit the lysing process.

1.1.9. Add 20 mL of DMEM into the tube. Centrifuge the tube at 400 x g for 5 min at 4 °C and
aspirate the supernatant.

1.1.10. Resuspend the pellet with 1 mL of 0.25% Trypsin-EDTA and 10 uM Y-27632
dihydrochloride (Y-27632) to dissociate the pellet into single cells. Incubate the tube for 5 min in
a 37 °C water bath.
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NOTE: Observe the tumor under a microscope to confirm complete dissociation into single cells.
If chunks of cells persist, pipette the suspension further.

1.1.11. Neutralize trypsin using 10 mL of DMEM with 10% fetal bovine serum (FBS). Filter the cell
suspension through a 100 um cell strainer on a new 50 mL tube to remove the undigested debris.

1.1.12. Centrifuge the tube at 400 x g for 5 min at 4 °C and aspirate the supernatant.

1.1.13. Coat a well in a 24 well plate using 150 uL of ice-cold growth factor reduced basement
membrane matrix (Table of Materials) and place the 24 well plate in an incubator (37 °C, 5% CO3)
for 30 min to solidify the basement membrane matrix.

NOTE: Thaw and maintain the basement membrane matrix at 4 °C to prevent solidification before
use.

1.1.14. Resuspend the pellet using 1 mL of DMEM and count the cells using a hemocytometer.
Transfer 3—4 x 10* tumor cells into a 1.5 mL microtube on ice.

1.1.15. Centrifuge the microtube at 400 x g for 3 min at 4 °C and carefully discard the supernatant.

1.1.16. Resuspend the cells with 500 pL of prewarmed organoid medium (Table 1) and 10 uM Y-
27632 and transfer them into the coated well. Place the 24 well plate in an incubator (37 °C, 5%
COy).

1.1.17. Extra bladder tumor cells can be stocked with 1 mL of DMEM containing 10% FBS, 1%
penicillin/streptomycin, and 10% dimethyl sulfoxide (DMSO) in 1.5 mL cryovials. Place them in a
cryovial freezing container and transfer the container to a -80 °C freezer. After storage in the
freezer overnight, transfer the cryovials into liquid nitrogen for long-term storage.

1.1.18. Change the medium every 2 days using 500 pL of prewarmed organoid medium (Figure
1B).

1.2. Subculture bladder tumor organoids.

NOTE: Passage of bladder tumor organoids when they reach 100-150 pm in diameter is
recommended.

1.2.1. Add 500 pL of collagenase/dispase to the organoid medium in the 24 well plate with tumor
organoids. Pipette up and down the basement membrane matrix and the medium. Incubate for
20 min at 37 °C and harvest the cells into a 15 mL tube.

NOTE: Examine the organoids isolated from the basement membrane matrix under a microscope.
If the organoids are not detached from the basement membrane matrix, increase the incubation
time or pipette more times.
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1.2.2. Add 5 mL of prewarmed DMEM, centrifuge the tube at 400 x g for 3 min at 4 °C, and
aspirate the supernatant.

1.2.3. Resuspend the pellet using 1 mL of prewarmed 0.25% trypsin-EDTA and 10 uM Y-27632.
Incubate for 5 min in a 37 °C water bath. Vigorously pipette the cells up and down and neutralize
the trypsin using 5 mL of DMEM with 10% FBS.

1.2.4. Centrifuge the tube at 400 x g for 3 min at 4 °C and aspirate the supernatant.

1.2.5. Resuspend the pellet using 1 mL of prewarmed organoid medium and count the number
of single tumor cells.

1.2.6. Repeat steps 1.1.14-1.1.18.

2. Genetic manipulation of bladder tumor organoids using lentivirus-mediated transduction
(Figure 2A)

2.1. Produce the GFP-expressing lentiviral particles.

2.1.1. On day O, plate HEK 293T cells at a density of 5-6 x 10° cells per 10 cm cell culture plate in
cell line culture medium (i.e., DMEM with 10% FBS and 1% penicillin/streptomycin).

2.1.2. On day 1, prepare the DNA transfection solution including transfer plasmid containing GFP
(8 ug), lentiviral packaging plasmid (10 ug of pCMVR 8.74 and 3 ug of pMD2.G), and 1 mL of
reduced serum medium (Table of Materials).

2.1.3. Add 3 pL of transfection reagent (Table of Materials) per 1 ug of total plasmid according
to the manufacturer’s instructions and mix gently by pipetting. Incubate for 20 min at RT and add
9 mL of DMEM with 10% FBS.

2.1.4. Aspirate the culture medium in the cell culture plate with HEK 293T cells. Carefully transfer
10 mL of the DNA transfection solution onto the HEK 293T cells and incubate in a cell culture
incubator at 37 °C.

2.1.5. On day 3, observe the cells under a fluorescence microscope (excitation at 488 nm and
emission at 512 nm) to determine the transfection efficiency. Almost 90%—100% of the cells in

the entire cell population should express GFP.

2.1.6. Collect the supernatant (containing the virus) and filtrate the supernatant with a 0.45 pum
polyethersulfone (PES) filter.

NOTE: Use a low protein-binding filter such as a PES filter.
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2.1.7. To concentrate the virus, centrifuge the virus supernatant at 98,768 x g in an
ultracentrifuge for 2 h at 4 °Cin a swinging bucket rotor (Table of Materials) and carefully discard
the supernatant.

2.1.8. Resuspend the pellet in 2.5 mL of cold organoid medium.

2.1.9. For long-term storage, aliquot 250 uL of lentiviral medium into cryogenic vials and snap-
freeze them using liquid nitrogen. Store the frozen viral stocks in a -80 °C freezer.

2.2. Perform lentivirus-mediated transduction of the bladder tumor organoids.

2.2.1.0On day 2, split the tumor organoids as described above (step 1.2) 12 h before the lentivirus-
mediated transduction.

2.2.2. On day 3, quickly thaw an aliquot (step 2.1.9) containing virus in a 37 °C water bath and
add the 250 pl of organoid medium with 10 uM Y-27632 and 8 pg/mL hexadimethrine bromide.

2.2.3. Replace the organoid medium in the 24 well plate with tumor organoids by 500 pL of virus-
containing medium and incubate for 12—16 h in an incubator (37 °C, 5% CO;).

2.2.4. On day 4, change the medium with 500 pL of fresh organoid medium.

NOTE: After 12-16 h of incubation, the medium should be changed, because the medium
containing lentivirus and hexadimethrine bromide is cytotoxic.

2.2.5. On day 6, monitor the GFP signal from the tumor organoids 3 days after transduction under
a fluorescence microscope (Figure 2B).

2.2.6. On day 10, passage and stock the organoids 7 days after transduction as described in step
1.2, to maintain the genetically modified tumor organoid lines.

3. Orthotopic transplantation of bladder organoid (Figure 3A)
3.1. Prepare the bladder tumor organoids for orthotopic transplantation.

3.1.1. Before transplantation, culture the bladder tumor organoids for 5-7 days, as described
above (step 1.2).

3.1.2. Add 500 pL of collagenase/dispase to organoid medium in a 24 well plate with the tumor
organoids. Pipette up and down the basement membrane matrix and medium. Incubate for 20
min at 37 °C and collect the cells into a 15 mL tube.

3.1.3. Add 5 mL of prewarmed DMEM, centrifuge the tube at 400 x g for 3 min at 4 °C, and
aspirate the supernatant.
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3.1.4. Resuspend the pellet with 1 mL of DMEM and transfer the solution into a 90 mm Petri dish.

3.1.5. Under a microscope, pick up the 10-100 tumor organoids by using a p200 micropipette
and collect them into a microtube on ice.

3.1.6. Centrifuge the tube at 400 x g for 3 min at 4 °C and carefully discard the supernatant.
3.1.7. Maintain the cell pellet on ice until the mice are ready for surgery.

3.2. Submucosal bladder wall transplantation

NOTE: This procedure is modified from the protocol published by Fu et al*®.

3.2.1. Prepare an 8- to 10-week-old male nude mouse (CAnN.Cg-Foxnlnu/Crl) at least 1 week
before the experiment to allow it to acclimate to a new environment.

3.2.2. Autoclave the surgical instruments and keep them in 100% ethanol prior to the procedure.

3.2.3. Wash 29 G insulin syringes by aspirating and injecting 100% ethanol and saline buffer.
Repeat the wash 2x. Keep the 29 G insulin syringe, pipette tips, and basement membrane matrix
onice.

3.2.4. Anesthetize the mouse with 4% isoflurane in an induction chamber. Once general
anesthesia achieved, lay the mouse in a supine position and maintain anesthesia by mask
inhalation of 2% vaporized isoflurane.

NOTE: If the anesthetization time is over 30 min, apply eye ointment to both eyes using a cotton
swab to avoid corneal drying.

3.2.5. Apply povidone-iodine with a sterile gauze and wipe it down with 70% ethanol. Repeat 3x
with a new gauze or a cotton swab each time.

3.2.6. Make a small transverse incision (smaller than 1.5 cm) in the skin and muscular wall of the
lower midline abdomen using sterile surgical scissors. Expose the bladder from the abdominal
cavity using forceps and support it with a saline-soaked cotton swab.

NOTE: If the bladder is full of urine, gently press the bladder to decompress it slightly.

3.2.7. Resuspend the organoid pellets (step 3.1.7) in 80 pL of organoid medium containing 50%
high-concentration basement membrane matrix (Table of Materials).

3.2.8. Inject the organoid suspension into the anterior aspect of the bladder dome using the 29
G insulin syringe under a dissecting microscope.
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3.2.9. Close the incision with a 4-0 nylon suture. Disinfect the surgical site with povidone-iodine
and 70% ethanol.

3.2.10. Allow the mouse to recover under an infrared irradiator 10—15 min. Monitor the mouse
until it regains consciousness and motility. Return it to its home cage.

3.2.11. One day after surgery, check the general condition of the mouse and anastomotic leakage.

3.2.12. Monitor the growth of the mouse bladder tumor for 2-3 weeks after the tumor organoid
injection.

3.2.13. If bladder tumor growth is observed, euthanize the mouse using carbon dioxide inhalation,
and harvest the entire bladder tumor. Wash it using cold DPBS (Figure 3B)?®.

3.2.14.To analyze the bladder tumor histology, stain the paraffin-embedded section of the tissue
using hematoxylin and eosin (H and E) staining (Figure 3B)*°.

REPRESENTATIVE RESULTS:

In vitro culture of mouse bladder tumor organoids

The number of tumor cells dissociated from an ~1 cm?® BBN-induced tumor is at least 4 x 10° cells.
When the cells are initially seeded in the basement membrane matrix, non-cancerous cells and
debris may be observed. Debris was gradually diluted out by continuing the subculture. Figure
1B shows images of the cultured organoids at different time points. If the tumor cells do not form
tumor organoids, the cells are potentially dead during the dissociation step. In such a case,
dissociation procedures including incubation time with the enzyme need to be adjusted to
increase cell viability.

Expression of GFP in bladder tumor organoids using lentivirus-mediated genetic manipulation
Bladder tumor organoids exhibited strong GFP signals with successful lentiviral infection (Figure
2B). After concentration, a total of 250 pL of virus-containing media was enough to infect 3 x 10*
single tumor cells on the basement membrane matrix, maintaining 90%—100% infection
efficiency. GFP signals could be detected from the bladder tumor organoids 3 days after lentiviral
transduction. If the fluorescence signals are low, the efficiency of viral infection is potentially low.
This can be due to numerous factors, such as low viral titer, and the procedures need to be
adjusted accordingly.

Orthotopic transplantation of bladder tumor organoids

A bladder tumor allograft obtained from BBN-induced bladder tumor organoids is presented in
Figure 3B'®. Bladder tumor allografts were harvested 3 weeks after orthotopic transplantation.
The histology of the transplanted bladder tumor was analyzed using H and E staining. Orthotopic
transplants of tumor organoids can grow as bladder tumors for 2—3 weeks.

FIGURE AND TABLE LEGENDS:
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Figure 1: In vitro culture of mouse bladder tumor organoids. (A) Schematic diagram for the
establishment of mouse bladder tumor organoids. (B) Representative images for the culture of
bladder tumor organoids at different time points. Mouse bladder tumor organoids were
established and cultured over 9 days. Scale bar = 100 pm.

Figure 2: Expression of GFP in bladder tumor organoids using lentivirus-mediated genetic
manipulation. (A) Schematic diagram of lentiviral transfection and transduction of bladder tumor
organoids. (B) Representative images of bladder tumor organoids expressing GFP. Scale bars =
100 pm.

Figure 3: Orthotopic transplantation of bladder tumor organoids. (A) Schematic diagram of
orthotopic transplantation of bladder tumor organoids to a nude mouse. (B) Representative
images of bladders and H and E stained sections from mice orthotopically transplanted with
bladder tumor organoids. Magnified views of the boxed regions in the middle panels are shown
in the left panels. Scale bar = 500 um. This figure was reproduced from Figure 1—Figure
Supplement 1, Kim et al.'8, published under the Creative Commons Attribution 4.0 International
Public License (CC BY 4.0; https://creativecommons.org/licenses/by/4.0/).

Table 1: Composition of bladder tumor organoid medium.

DISCUSSION:
This protocol describes the experimental procedures to culture and maintain bladder tumor
organoids derived from carcinogen-induced murine bladder tumors.

In this protocol, there are several experimental steps in which the procedures might need some
troubleshooting. First, the number of tumor cells that are initially seeded is a critical factor
because low numbers of tumor cells in culture (<2 x 10* cells) mostly lead to cell death due to
lack of interactions among tumor cells. In contrast, beginning with too many cells (>5 x 10* cells)
at seeding leads to overcrowded organoids, resulting in difficulty when handling cultures with
poor growth of each organoid. It is strongly suggested that multiple plates with different numbers
of cells be established at the beginning to optimize the experimental conditions. Identifying the
right number of initial tumor cells is crucial to achieve the highest cell viability and to establish
successful bladder tumor organoids. Also, in long-term culture of over 2 weeks without passaging,
most tumor organoids stop growing, potentially due to inadequate supply of nutrients at the
center of the organoids and the depletion of growth factor in the basement membrane matrix.
Therefore, subculturing organoids in a timely manner is a critical step to maintain tumor organoid
culture.

Second, the production of high-titer lentiviral particles is critical for the efficient genetic
manipulation of tumor organoids. To troubleshoot virus titer-related issues, it is strongly
suggested that the virus titers be determined before viral transduction every time because
lentiviral constructs tend to produce viral particles with varying efficiency. If tumor organoids
exhibit low viability following viral infection, it is likely that the viral titers are potentially too high.
It is strongly suggested to use lower amount of virus in this case. Third, during orthotopic
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transplantation of BBN-induced bladder tumor organoids, it is critical to maintain the integrity of
the bladder wall. In case that the injection reaches the lumen of the bladder by penetrating the
bladder wall layer, the experiment should be terminated and discarded. If possible, the
monitoring of bladder tumor growth using an ultrasound imaging system is recommended.

One limitation of the current techniques is the absence of the tumor microenvironment or
stroma in these organoids. To overcome this issue, it is strongly suggested that the orthotopic
transplantation of tumor organoids use an in vivo system to mimic the native tumor
microenvironment. In the future, it will be necessary to develop 3D in vitro organoid systems that
are composed of tumor organoids with other components of tumor stroma.

One of the major implications of our technique is that, in orthotopic transplantation of tumor
organoids, only 10 bladder tumor organoids can induce tumor growth in the bladder. Compared
to the conventional tumor transplantation experiments that require 5 x 10°—1 x 10° single bladder
tumor cells, our methods are much more efficient and robust. Another significant difference is
that the organoids can be diversely manipulated using various lentiviral vectors, such as lentiviral
constructs containing short-hairpin RNA, the CRISPR—Cas9 system, or genes of interest. These
would be powerful tools to add to current organoid technology. Overall, the experimental
approaches presented here can facilitate the establishment of in vitro tumor models that can
improve our understanding of the pathogenesis of bladder cancer rather than using 2D bladder
cancer cell lines.

This method was able to establish bladder tumor organoids derived from a carcinogen-induced
murine bladder tumor. The article provides a description of the lentivirus-mediated experimental
procedures through which the genetic modifications are introduced and stably maintained in
bladder tumor organoids. In addition, a procedure for orthotopic transplantation of tumor
organoids is included. In combination with current in vivo cancer models, this technique will be
a useful tool to study the molecular basis of bladder tumorigenesis.
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Table 1. Compositions of bladder tumor organoids medium.

Mouse bladder tumor organoids medium

Advanced DMEM/F-12 (Basic medium)

10 mM HEPES(pH 7.4)

10 mM Nicotinamide

0.5X Serum-free supplement

2 mM L-alanyl-L-glutamine dipeptide

1% Penicillin/Streptomycin

1 mM N-acetyl-L-cysteine

50 ng/mL Murine epidermal growth factor

1uMA83-01
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Table of Materials

Name of Material/ Equipment

0.25% Trypsin-EDTA

0.45 um polyethersulfone (PES) filter
1.5 mL microtube

10 cm cell culture plate

100 um cell strainer

15 mL conical tube

24-well plate

29 G insulin syringe

3 mL syringe
4-(2-hydroxyethyl)-1-piperazineethanesulfonic acid
(HEPES)

50 mL conical tube

90 mm Petri dish

A 83-01

Absolute ethanol

Advanced DMEM/F-12
Ammonium-chloride-potassium (ACK) lysing buffer
Basement membrane matrix
(growth factor reduced Matrigel)
Basement membrane matrix

(high concentration Matrigel)

C57BL Mouse

CAnN.Cg-Foxnlnu/Crl (nude mouse)
Collagenase type |

Collagenase type Il
Collagenase/dispase

Cryovial

Dimethyl sulfoxide(DMSO)

Dulbecco’s modified minimum essential media(DMEM)

Dulbecco’s phosphate-buffered saline(DPBS)
Fetal bovine serum(FBS)

Company

Gibco
Millipore
Axygen
Eppendorf
corning
SPL
Corning
SHINA
Norm-ject

welgene

SPL

SPL
Tocris
Daejung
Thermo
Thermo

corning

Corning

The Jackson
Charles River
Thermo
Thermo
Sigma
Corning
Sigma

Gibco
welgene
Millipore

Click here to access/download;Table of Materials;Table of Materials_revision_Kim et

Catalog Number Comments/Description

25200072
SLHPO33RS
MCT-150-C
0030-702-115
352360
50015

3526
B299473538
N7.A03

BB001-01

50050
10090
2939
4023-2304
12634028
A1049201

354230

354248

000664

194
17100017
17100015
10269638001
430488
D8418
11965-118

LB 001-02
ESO09B-KC

stock concentration: 25 mM

use for organoid culture in plate

use for organoid transplantation

stock concentration: 20 mg/mL
stock concentration: 20 mg/mL
stock concentration: 1 mg/mL

*
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HEK 293T

Hexadimethrine bromide (polybrene)
Isoflurane

L-alanyl-L-glutamine dipeptide (Glutamax)
Murine epidermal growth factor(mEGF)
N-acetyl-L-cysteine
N-butyl-N-(4-hydroxybutyl) nitrosamine (BBN)
Nicotinamide

Non-absorbable suture

Opti-MEM

pCMVR 8.74

Penicillin/streptomycin

pMD2.G

pSiCoR

Razor blade

Saline buffer

Serum-free supplement

Swinging bucket rotor

Thermolysin

Transfection reagent
Ultracentrifugation tube

Y-27632 dihydrochloride

ATCC
Sigma

Hana Pharm Co., Ltd.

Gibco
Peprotech
Sigma

Tokyo Chemical

sigma
AILEE
Gibco
Addgene
Gibco
Addgene
Addgene

moden office
JW Pharmaceutical

Gibco

Beckman Coulter

Millipore
Mirus Bio

Beckman Coulter

Abmole

CRL-11268
H9286

35050061
315-09
A9165
B0938
N0636
NB521
31985070
22036
15140122
12259
11579

17504-044

58656-
MIR 2300
331372
M1817

stock concentration

100X(200mM)
stock concentration
stock concentration

stock concentration:

5/0-13mm

2 ug/mL

100 ug/mL
200 mM

1M

reduced serum medium

Packaging plasmid
100X

Envelope plasmid
Lentiviral plasmid

stock concentration: 50X

SWALTi

stock concentration:

stock concentration:

250 KU/mL

10 mM
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Point-by-point responses to the editorial comments

We have addressed these concerns here and in the revised manuscript. The details are provided
as follows.

Editorial Comments:

1) Please provide journal names (sources) for each reference. Follow the format:

(For 6 authors or less list all authors. For more than 6 authors, list only the first author then et
al.): [Lastname, F.1., LastName, F.I., LastName, F.I. Article Title. Source. volume(lssue), FirstPage
— LastPage, (YEAR).]

As suggested, we have modified this in the references of revised manuscript.

2) Please check authors names in 4 and 6.

We have clarified this point in the revised manuscript.
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ARTICLE AND VIDEO LICENSE AGREEMENT

Title of Article:

Culture, Manipulation, and Orthotopic Transplantation
of Mouse Bladder Tumor Organoids

Author(s):

Yubin Kim, Juhee Lee, SungEun Kim, Kunyoo Shin

ltem 1: The Author elects to have the Materials be made available (as described at

http://www.jove.com/publish) via:
Standard Access

Item 2: Please select one of the following items:

D Open Access

The Author is NOT a United States government employee.

DThe 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.

DThe 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; “JOoVE” 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.

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.

612542.6  For questions, please contact us at submissions@jove.com or +1.617.945.9051.
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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

ARTICLE AND VIDEO LICENSE AGREEMENT

rights permitted under such 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. Protection of the Work. The Author(s) authorize
JoVE to take steps in the Author(s) name and on their behalf
if JoOVE believes some third party could be infringing or
might infringe the copyright of either the Author’s Article
and/or Video.

9. Likeness, Privacy, Personality. The Author hereby
grants JoVE 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.
10. 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.

11. 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

612542.6  For questions, please contact us at submissions@jove.com or +1.617.945.9051.
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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
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.

12. 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

ARTICLE AND VIDEO LICENSE AGREEMENT

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 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.

13. 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 US$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.

14. 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.

A signed copy of this document must be sent with all new submissions. Only one Agreement is required per submission.

CORRESPONDING AUTHOR
Name:

Kunyoo Shin
Department: . ]

Department of Life Sciences
Institution:
nstituhion Pohang University of Science and Technology
Title: Assistant Professor
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Please submit a signed and dated copy of this license by one of the following three methods:
1. Upload an electronic version on the JoVE submission site

2. Fax the document to +1.866.381.2236

3. Mail the document to JoVE / Attn: JoVE Editorial / 1 Alewife Center #200 / Cambridge, MA 02140
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