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24  SUMMARY:
25  This protocol provides an easy-to-handle method to culture the intestinal cells from sea
26  cucumber Apostichopus japonicus and is compatible with a variety of widely available tissue
27  samples from marine organisms including Echinodermata, Mollusca, and Crustacea.
28
29  ABSTRACT:
30  Primary cultured cells are used in a variety of scientific disciplines as exceptionally important
31 tools for the functional evaluation of biological substances or characterization of specific
32  biological activities. However, due to the lack of universally applicable cell culture media and
33  protocols, well described cell culture methods for marine organisms are still limited.
34  Meanwhile, the commonly occurring microbial contamination and polytropic properties of
35 marine invertebrate cells further impede the establishment of an effective cell culture
36  strategy for marine invertebrates. Here, we describe an easy-to-handle method for culturing
37 intestinal cells from sea cucumber Apostichopus japonicus; additionally, we provide an
38 example of in vitro apoptosis induction and detection in primary cultured intestinal cells.
39  Moreover, this experiment provides details about the appropriate culture medium and cell
40  collection method. The described protocol is compatible with a variety of widely available
41  tissue samples from marine organisms including Echinodermata, Mollusca, and Crustacea,
42 and it can provide sufficient cells for multiple in vitro experimental applications. This
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technique would enable researchers to efficiently manipulate primary cell cultures from
marine invertebrates and to facilitate the functional evaluation of targeted biological
materials on cells.

INTRODUCTION:

Culturing cells under artificially controlled conditions, and not in their natural environment,
provides uniform experimental materials for biological studies, especially for species which
cannot be easily cultured in a laboratory environment. Marine invertebrates account for
more than 30% of all animal species?!, and they provide numerous biological materials for
undertaking research on the regulatory mechanisms of specific biological processes, such as
regeneration?3, stress response®, and environmental adaptation®®.

The sea cucumber, Apostichopus japonicus, is one of the most studied echinoderm species
inhabiting temperate waters along the North Pacific coast. It is well known as a
commercially important species and maricultured on a large scale in East Asia, especially in
China’. Numerous scientific questions regarding A. japonicus, including the regulatory
mechanisms underlying intestinal regeneration after evisceration® and degeneration in
aestivation®, metabolic control'®!!, and immune response'?'3 under thermal or pathogenic
stresses, have attracted the attention of researchers. However, compared with well-studied
model animals, basic research, especially on the cellular level, is limited by technical
bottlenecks, such as the lack of advanced cell culture methods.

Researchers have devoted much effort to establishing cell lines, but they have also faced
many challenges and no cell line from any marine invertebrate has been established yet!*.
However, primary cell cultures from marine invertebrates have advanced in last
decades'™*®, and they have provided an opportunity for experimentation on the cellular
level. For example, the regenerating intesine from A. japonicus has been utilized as a source
of cells for long-term cell cultures which provided a practical method for primary cell culture
of marine invertebrates!’. This protocol combined and optimized invertebrate cell culture
approaches and developed a widely suitable primary culture method for sea cucumber or
other marine invertebrates.

Apoptosis is an intrinsic cell suicide program triggered by various exogenous and
endogenous stimuli. Coordinated apoptosis is crucial to many biological systems!®1°, and it
has been implicated in the intestinal regression of sea cucumber during aestivation®. To
investigate the apoptotic process in organisms of interest, a series of methods, including
Hoechst staining and microscopy assays, have been established and successfully applied®.
Here, we conducted apoptosis induction and detection in primary cultured intestinal cells of
sea cucumber to assess the usability of primary cells in biological studies of marine
invertebrates. Dexamethasone, one of the commonly used synthetic glucocorticosteroids??,
was used to induce apoptosis in cultured intestinal cells from sea cucumber, and significant
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Hoechst 33258 signal was successfully detected in the stained cells by fluorescent
microscopy.

PROTOCOL

1. Cell culture medium preparation

1.1. Coelomic fluid preparation

1.1.1. Coelomic fluid collection: Under sterile conditions, dissect a healthy sea cucumber
(wet weight of 85-105 g), collect coelomic fluid, and store it in a sterile glass flask.

1.1.2. Coelomic cell removal: Centrifuge the coelomic fluid in 50 mL centrifuge tubes at
1,700 x g for 5 min and transfer the supernatant into a new sterile glass flask; next, collect
the cell-free coelomic fluid of the sea cucumber.

1.1.3. Complement components inactivation: Incubate the sterile glass flask, containing
the sea cucumber coelomic fluid, in a 40-50 °C water bath for 20-40 min to obtain
complement components-inactivated coelomic fluid.

1.1.4. Microbe removal: Remove bacteria and chlamydia by filtration through 0.22 um
membrane filters. Next, remove mycoplasma and other fine particles by filtration using 0.1
um membrane filters to obtain coelomic fluid pretreatment solution.

1.1.5. Salinity adjustment: Adjust the salinity of the coelomic fluid pretreatment solution
to 30%0 (measured by salinometer) by adding 20% high concentration presterilized and
filtered NaCl solution (diluted by pretreated coelomic fluid) or DDW (double distilled water).
Transfer the sea cucumber coelomic fluid into a sterile bottle, seal the bottle, and store the
fluid at 4 °C for further experiments.

1.2. Leibovitz’s L-15 cell culture medium optimization

1.2.1. Weigh 5.05 g of NaCl, 0.135 g of KCl, 0.15 g of CaCl,, 0.25 g of Na;S0a4, 0.975 g of
MgCl,, 0.25 g of glucose, and 6.25 mg of taurine and dilute them in 40 mL of Leibovitz’s L-15
medium in a 50 mL sterile centrifuge tube. Agitate the tube on a shaker for 1 h to ensure the
salts have dissolved completely.

1.2.2. Add 2.5 mL of L-glutamine (100 mg/mL) and 500 pL of VE solution (1.75 mg/L) into
previously prepared Leibovitz’s L-15 medium and further filter the medium through 0.22 um
membrane filters.
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1.2.3. Adjust the total medium volume to 500 mL with fresh Leibovitz’s L-15 medium and
with 100 mL of previously prepared coelomic fluid; next, adjust the pH to 7.6 using NaOH
solution. Keep the operation process in a sterile environment. The compounding ratio of
coelomic fluid can be 10%-50%, and 20% is sufficient for A. japonicus intestinal cells culture.

2. Intestinal cell preparation
2.1. Sea cucumber intestine processing

2.1.1. Anaesthetize healthy sea cucumbers in an ice box. Dissect and collect the anterior
intestines, then section the tissue samples vertically and remove the inner contents.

2.1.2. Wash the tissue samples in phosphate buffered saline (PBS) twice and disinfect
them by immersion in an agueous ethanol solution (75% by volume) for no longer than 2 s.

2.1.3. Wash the tissue samples in PBS three times to remove ethanol and transfer about
100 mg of tissue sample into a 2.0 mL sterile microcentrifuge tube.

2.2. Cell collection

2.2.1. Add 1.5 mL of the pre-optimized culture medium to the sea cucumber intestinal
tissue block and mince the block with sterilized surgical scissors until the solution is cloudy.
For optional simplified protocol, add 0.5 mL of pre-optimized culture medium to the sea
cucumber intestinal tissue block and cut the block with sterilized surgical scissors into 1 mm3.
Directly transfer the samples to culture dishes followed by subsequent incubating steps.

2.2.2. Add 400 pL of trypsin (0.25%), mix the solution by inversion, and incubate it for 5
min at room temperature; then, filter the solution using a 100 um cell strainer.

NOTE: It is optional to add trypsin for cell dispersion when treating different tissue samples.
Ethylenediaminetetraacetic acid (EDTA) should be contained in trypsin solution to reduce
the inhibitory activity from Ca?* and Mg?* in culture medium.

2.2.3. Collect the filtrate to a new sterile 2.0 mL microcentrifuge tube, centrifuge at 1,700
x g for 3 min, discard the supernatant, then resuspend the pellet in culture medium
(supplemented with antibiotics) and wash it twice.

NOTE: Prepare fresh pre-optimized culture medium supplemented with 2%
penicillin-streptomycin solution (10,000 U/mL penicillin and 10 mg/mL streptomycin) and

1% gentamicin (4 mg/mL) before the beginning of the experiment.

3. Cell culture
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3.1. Incubator presetting: Preset the incubator for cell culture and run it in advance for at
least 24 h with temperature of 18 °C and saturated humidity. Feed CO; into the incubator
depending on the cell culture medium properties; no CO, needs to be supplied when using
the basic medium of Leibovitz’s L-15.

3.2. First stage cell culture

3.2.1. Toinhibit the growth of microbes and to promote the proliferation during the initial
stage of cell culture, add 10 mL of penicillin-streptomycin solution (10,000 U/mL penicillin
and 10 mg/mL streptomycin) and 0.5 mL of gentamicin (40 mg/mL) into every 500 mL of
pre-optimized culture medium. Furthermore, supplement every 500 mL culture medium
with 0.6 mL of insulin (10 mg/mL), 100 uL of insulin-like growth factor (0.1 pg/uL), and 25 uL
of fibroblast growth factor (0.1 ug/uL).

3.2.2. Collect the cells into 1.5 mL tubes, resuspend them using 200 pL of indicated
medium, and pipet them into ¢ 4 cm dishes.

3.2.3. Culture the cells in an incubator and add 2.0 mL of indicated medium to the cell
culturing dishes after 6 h. Change half of the medium every 12 h until reaching the next

stage.

NOTE: Handle the medium change gently, because the cells are not attached to the dishes
tightly. Poly-D-lysine-coated dishes can be used for loosely attaching to the dish cells.

3.3. Second stage cell culture
3.3.1. To reduce the adverse effects of antibiotics to the cultured cells, reduce the
concentration of indicated antibiotics (penicillin, streptomycin, and gentamicin) in the

culture medium by half.

NOTE: The usage of insulin and growth factors depends on the cell culture conditions and is
optional.

3.3.2. Replace the cell culture medium; conduct medium changes every two to three days
depending on the cell density.

NOTE: Observe the cultured cells daily under a microscope and record the growth
conditions.

3.4. Cell passaging
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NOTE: Passage and subculture the cells, when the primary cell density reaches 60%.

3.4.1. Wash the cultured cells twice using PBS at room temperature. Add 200 uL of trypsin
solution (0.25%) to each dish and manually agitate the dish ensuring the whole bottom is
covered. Discard the trypsin solution and incubate the cells for 5 min at room temperature.

3.4.2. Wash the cells with 1.0 mL of fresh culture medium by pipetting and resuspending
the cells. Transfer 0.5 mL of cell suspension to a new dish, add 1.5 mL of fresh medium, and
incubate the cells at 18 °C.

NOTE: Cell scrapers can be used for cell collection when the trypsin solution fails to digest
and detach cells from the dishes (some cell lines are too adhesive). However, do not
conduct both methods simultaneously.

3.4.3. Change the medium after 12 h and observe the cells under a microscope to
evaluate the conditions. Culture the cells for further experimental assays.

4. Apoptosis induction and detection in A. japonicus intestinal cells
4.1. Cell culture and dexamethasone treatment

4.1.1. Prepare intestinal cells following the previously introduced protocol and add the
cells dropwise to a 12-well plate at a cell volume of 2 x 108 per well.

4.1.2. After three days in culture, following the steps of the “first stage cell culture”, wash
the cells three times with PBS and replace the medium with optimized medium (without
antibiotics and growth factors).

4.1.3. Dilute dexamethasone (DXMS) in culture medium to prepare fresh 2 uM and 200
KM DXMS solutions before beginning the experiments.

4.1.4. Add DXMS solutions in different concentrations to cultured cells grown with the
same volume of culturing medium; set three experimental groups including control (CTL), 1
UM, and 100 uM DXMS.

4.2. Hoechst staining

4.2.1. Wash the cells with PBS three times after incubation with/without DXMS for the
indicated time periods (0 h, 24 h, and 48 h).

4.2.2. Add 300 uL of Hoechst 33258 solution per well to a 12-well plate and incubate at 18
°C for 30 min. Gently agitate the plate to cover all cells ensuring their staining.
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4.2.3. Remove the Hoechst staining solution and fix the cells by adding 300 uL of a 4%
paraformaldehyde solution (in PBS) to each well. Gently agitate for 15 min.

CAUTION: Paraformaldehyde is moderately toxic by skin contact or inhalation, and it is
designated as a probable human carcinogen. Chemical fume hoods, vented balance
enclosures, or other protective measures should be used during the weighing and handling
of paraformaldehyde.

4.2.4. Wash the fixed cells three times in PBS. Do not discard the PBS after washing to
keep cells covered.

4.3. Fluorescent microscopy analysis

4.3.1. Turn on the fluorescent microscope hardware including the mercury lamp power,
fluorescent light power, and PC. Log into the operating system account, launch the software,
and check its configuration.

4.3.2. Place the prepared plate on the microscope stage. Position the sample over the
objective lens using the stage controller.

4.3.3. Find the cells of interest under the light microscope, switch to fluorescent
microscopy, and capture the images by tuning the parameters.

NOTE: To observe the Hoechst 33258 fluorescent signal bound to nuclei DNA, fluorescence
microscopy should be conducted with excitation and emission at approximately 352 nm and
461 nm, respectively.

REPRESENTATIVE RESULTS

Here, we established primary intestinal cell culture of A. japonicus and passaged the cells.
Figure 1 shows round cells in different stages of culturing. And the EdU staining assays
provide direct evidences to reveal the proliferative activity of these round cells in later stage
(Figure 2). We also slightly adjusted the protocol, culturing minced tissue blocks instead of
filtrated cells; furthermore, a spindle cell type could be cultured successfully. This cell type
occurred around the intestinal tissue blocks and could be observed after four days of
culture; however, it failed to be passaged (Figure 3).

The cultured cells can be used for different biological experimental applications. We treated
the cells with DXMS for different time periods, followed by Hoechst 33258 staining for
apoptotic cell detection. Figure 4 indicates the induced apoptotic signal detected from sea
cucumber intestinal cells by Hoechst 33258 staining and fluorescent microscopy. Figure 5
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demonstrates the apoptotic cell rates for indicated time periods under stimulation with
DXMS.

FIGURE LEGENDS

Figure 1. Microscopy of cultured sea cucumber intestinal round cells at different stages. (A)
Cells attached to the bottom of dishes on the third day after being seeded. (B) Cell
proliferation on the seventh day. (C) Cells attached to the bottom of dishes after passaging.
(D) Cells which have lost activity and are dying after ten passages. “CM” indicates cell mass,
which occurs during cell proliferation. “BT” indicates the black track, which was left by dead
cells.

Figure 2. Cell proliferation detected by EdU staining assays. Cell proliferation assays were
performed using the kit (Table of Materials) according to the manufacturer's protocol.

Figure 3. Microscopy of cultured sea cucumber intestinal tissue blocks and cell
proliferation. (A) tissue blocks (TB) attached to the dish bottom on the first day after culture.
(B) Tissue blocks and cells attached to the dish bottom on the second day after culture. (C)
Tissue blocks and peripherally occurred spindle cells (SC) on the fourth day after culture. (D)
proliferated spindle cells on the seventh day after culture.

Figure 4. Fluorescent microscopy of intestinal round cells with induced apoptosis. “NC”
indicates nuclear condensation fluorescent signal.

Figure 5. Statistical analysis of Hoechst-positive intestinal round cells. Distribution of the
percentage of nuclear condensation fluorescent signal-positive cells among Hoechst stained
A. japonicus intestinal cells along with the dose or time course of the experiment (n = 3).

DISCUSSION:

Extensive research efforts have been devoted to establishing cell lines in last decades,
however, it is still difficult to make a progress on long-term culture of cells from marine
invertebrates'#?2, It has been reported that cultured cells from regenerating holothurian
tissues were viable for a long period of time and high activity of proliferation can be
detected in specific cells'”?3, However, for the normal marine invertebrate cells, there is yet
no practical cell culture approach been described. The protocol presented here provides an
efficient and easily interpretable method for culturing and passaging intestinal cells from
the marine invertebrate species A. japonicus. The method can be easily adapted for primary
cell culture of many different marine invertebrate organisms such as cuttlefish and crab.

A series of key factors affect the successful application of this procedure. The prevention of
microbial contamination is of foremost importance during the whole process, and especially
during the first week of culture. Aquatic animals usually contact numerous microbes from
environment, which colonize their tissues, such as gill, intestine, fin, and skin. Thus, it will be

8
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impossible to sterilize the tissue samples before the cell culture initiation. To minimize the
risk of microbial contamination during the cell culture, 75% ethanol immersion for tissue
sample sterilization is essential; however, the treatment time should be optimized for
different tissue types. Moreover, the application of high antibiotic concentrations during the
early stages of cell culture also plays an important role in the inhibition of microbial growth.
Further, the medium formulation is a major factor determining the proliferation and
lifespan of cultured cells. Since the nutritional requirements of marine invertebrate cells are
still unknown, the current cell culture medium used have been mainly designed for
vertebrate or insect cell lines'*. To supply sufficient nutritional materials, pretreated
coelomic fluid from sea cucumbers can be used similar to FBS in mammalian cell culture.
Meanwhile, to facilitate cell proliferation, several mammalian growth factors can also be
applied in culture medium. Since the incubation temperature is a factor impacting the
success of marine invertebrate cell culture, incubating cells under the optimal growth
temperature of the target organism should be considered. For example, the temperature for
A. japonicus cell culture can be set at 18 °C, which is suitable for its growth?*.

Tissue pretreatment may impact the successfully cultured and proliferating cell types. Very
different A. japonicus intestinal cells, round or spindle, can be obtained from seeding
filtrated cells or tissue blocks under the exact same culture procedure (comparative data
from Figure 1 and Figure 3). Thus, optimizing the tissue pretreating method for specific cell
culture type should also be conducted at the beginning; the optimal procedure should be
decided according to the biological experimental design.

Here, we applied DXMS treatment for apoptosis induction in A. japonicus intestinal cells
after three days in culture, and we carried out Hoechst staining for apoptotic signal
detection. Successful detection of Hoechst positive cells, after 48 h stimulation by 1 uM
DXMS, provided a practical example for a biological experiment based on the cultured cells.

The described protocol is easy-to-handle and can be used for establishing a marine
invertebrate cell culture. The cultured cells should provide biological material with
consistent genetic background for different further biological experimental applications.
Moreover, slightly adjusted protocol procedures can change the successfully proliferating
cell types during culture and provide different cell materials for biological experiments. So,
the optimization of certain steps in the protocol will be necessary, depending on the
targeted animal species and the specific cell types needed.
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Nan;zs:pif;?f nv Company Eﬁ?fﬁr Comments/Description
0.1 pm filter Millipore SLVVO033RS
0.22 um filter Millipore SLGPO033RB
0.25% Trypsin Genom GNM25200
100 pm filter Falcon 352360
4 cm dishes ExCell Bio CS016-0124
4% paraformaldehyde solutior|Sinopharm Chemical Reage80096618 in PBS
Benchtop Centrifuges Beckman Allegra X-30R
BeyoClick EdU-488 kit Beyotime C0071S
CaCl, Sinopharm Chemical Reage 10005817
Constant temperature incubatgLucky Riptile HN-3
Dexamethasone Sinopharm Chemical Reage XW00500221
Electric thermostatic water bafsenxin17 DK-S28
Ethanol Sinopharm Chemical Reage/80176961 75%
Fibroblast Growth Factor(FGHPEPROTECH 100-18B
Fluorescent microscope Leica DMI3000B DMI3000B
Garamycin Sinopharm Chemical Reagel XW14054101
Glucose Sinopharm Chemical Reage|63005518
Hoechst33258 Staining solutiqBeyotime C1017
Insulin Sinopharm Chemical Reage XW1106168001
Insulin like Growth Factor(IGfPEPROTECH 100-11
KCI Sinopharm Chemical Reage 10016308
Leibovitz’s L-15 Genom GNM41300
L-glutamine (100 mg/mL) Genom GNM-21051
MgCl, Sinopharm Chemical Reage XW77863031
Na,SO, Sinopharm Chemical Reage 10020518
NaCl Sinopharm Chemical Reage 10019308
NaOH Sinopharm Chemical Reage[10019718
PBS Solarbio P1020 pH7.2-7.4
Penicillin-Streptomycin Genom GNM15140
PH meter Bante Al120
Taurine SIGMA T0625
VE Seebio 185791
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ph ARTICLE AND VIDEC LICENSE AGREEMENT

Title of Article:

Author(s):

Apoptosis dduction and detection n a Primary culture 2z
sea_utumber snbestynal

Titnming Wang, Xu Chen , Bing Zhang Ko Xu, Dexsang Huang , JngéWMj
Item 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:

DOpen Access

lZlThe 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.

I:IThe Author is a United States government em
course of his or her duties as a United State

ployee but the Viaterials were NOT prepared in the

S government employee.

ARTICLE AND VIDEO LICENSE AGREEIVIEIL T

il Defined Terms. As used in this Article and Video
License Agreement, the following terms shall have the
following meanings: “Agreement” means this Article and
Video License Agreement; “Article” means the article
specified on the last page of this Agreement, including any
associated materials such as texts, figures, tables, artwork,
abstracts, or summaries contained therein; “Author”
means the author who is a signatory to this Agreement;
“Collective Work” means a work, such as a periodical issue,
anthology or encyclopedia, in which the Materials in their
entirety in unmodified form, along with a number of other
contributions, constituting separate and independent
works in themselves, are assembled into a collective whole;
“CRC License” means the Creative Commons Attribution-
Non Commercial-No Derivs 3.0 Unported Agreement, the
terms and conditions of which can be found at:
http://creativecommons.org/licenses/by-nc-

nd/3.0/legalcode; “Derivative Work” means a work based
upon the Materials or upon the Materials and other pre-
existing works, such as a translation, musical arrangement,
dramatization, fictionalization, motion picture version,
sound recording, art reproduction,  abridgment,
condensation, or any other form in which the Materials may
be recast, transformed, or adapted; “Institution” means
the institution, listed on the last page of this Agreement, by
which the Author was employed at the time of the creation
of the Materials; “JOVE” means Mylove Corporation, a
Massachusetts corporation and the publisher of The Journal
of Visualized Experiments; “Materials” means the Article
and / or the Video; “Parties” means the Author and JoVE;
“Video” means any video(s) made by the Author, alone or
in conjunction with any other parties, or by JOVE or its
affiliates or agents, individually or in collaboration with the
Author or any other parties, incorporating all or any portion
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of the Articlc ! which the Author may or may n«
appear.
9 Background. The Author, who is the author of th.:

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. ii
furtherance of such goals, the Parties desire to morriorializ.

in this Agrecement the respective rights of eact: Party in an
to the Article and the Video.
3 Grantof Rights in Article. In consideration of Jo\

agreeing to publish the Article, the Author hereby grants t
JoVE, subject to Sections 4 and 7 below, the wxclusive,
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 i1:¢ Artic

in all forms, formats and media whether now known
hereafter developed (including without limitation in prin
digital and electionic form) throughout the woi i, (b)
translate the Acticle into  other languages.  creat
adaptations, es or extracts of the Articic ur ot
Derivative Worss (iiciuding, without limitation, tii¢ Vide

or Collective Works vased on all or any portion of ¢ Articl

and exercise all of the rights set forth in (a) above in suci
translations, adaptations, summaries, extracts, Derivative
Works or Collective Works and(c) to license others to do any

orall of the above. The foregoing rights may be excrcised in
all media and iormiats, whether now known or hereaftc
devised, and include the right to make such modificatior
as are technically nccessary to exercise the rights in othe
media and formats, If the “Open Access” box has bec:

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.

For questions, please contact us at subm - sions@jove.coin 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 witi
such statute shall remain in full force and effect, and all
provisions contained herein that do so conflict shall b
deemed to be amended so as to provide to JoVE the
maximum rigiits permissible within such statute.

8. Protection of the Work. The Author(s) authoriz
JOVE to take steps in the Author(s) name and on their beha
if JOVE belicves some third party could be infringing c
might infringe the copyright of either the Author’s Articic
and/or Video

9. Likeness, Privacy, Personality. The Author hereb,
grants JoVE the right to use the Author’s name, voice,
likeness, picture, photograph, image, biography anu
performance in any way, commercial or otherwise,
connection with the Materials and the sale, promotion arnu
distribution thereof. The Author hereby waives any and ali
rights he or she may have, relating to his or her appearance
in the Video or otherwise relating to the Materials, undei
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 th
Author (o1, if inore than one author is listed at the beginnir
of this Agreerient, by such authors collectively) and has nc
been assizned, licensed, or otherwise transferred to an,
other party. Ihe Author represents and warrants that th
author(s) listed at the top of this Agreement are the onl
authors ol thi Materials. If more than one author is liste
at the top of this Agreement and if any such author has not
entered .to a separate Article and Video Llicens
Agreement with JoVE relating to the Materials, the Autho)
represents and warrants that the Author has bec
authorized by cach of the other such authors to exccute th
Agreement o1 his or her behalf and to bind him or her witi:
respect to the terms of this Agreement as if each of thern
had been a party hercto 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,

ne

infringe and/or misappropriate the patent, trademark
intellectua! property or other rights of any third party. The
Author repicsents and warrants that it has and
continue to comply with all government, institutional a
other repulations, including, without limitation
institutional, laboratory, hospital, ethical, hunian

animal treatmient, privacy, and all other rules, regulation:
laws, procedures or guidelines, applicable to the Viateriats
and that il research involving human and animal subjects

has beer .ppioved by the /wuthor's relevant institutio
review bo rd
11. _oV. Discretion. i the Author requests

assistance of JOVE in producing the Video in the Authol
facility, the Author shall ensure that the presence of JoV
employee:, agents or independent contractors is
accordance wi th the relevant regulations of the r\UIhO( 5
institutior. If more than one author is listed at the
beginning of this Agreement, JoVE may, in its sol

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

A signed copy of this document must be sent with all new subinissions. Only ¢. . .,

CORRESPONDING AUTHOR

the making of a video by JOVE its employees, agents o
independent contractors. All sterilization, cleanliness ol
decontamination procedures shall be solely the
responsibility of the Author and shall be undertaken at the
Author’s expense. All indemnifications provided herein
shallinclude JoVE's attorney’s fees and costs related to saiu
losses or damages. Such indemnification and holdin

harmless shall include such losses or damages incuired b

or in connection with, acts or omissions of JoVE, it
employees, agcnts or independent contractors.

135 Fees. To cover the cost incurred for publicatior
JoVE must receive payment before production and
publication of 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
returned to the Author. Withdrawal by the Author of ar,
submitted Matcrials after final peer review approval v
resultin a US$1,200 fee to cover pre-production expensc:
incurred by JoVE. If payment is not received by tl
completion of filming, production and publication of the
Materials will be suspended until payment is received.

14. Transier, Governing Law. This Agreement may b

assigned by JoVE and shall inure to the benefits of any ¢!
JoVE’s successors and assignees. This Agreement shall b
governed and construed by the internal laws of the
Commonwealth of Massachusetts without giving ciiect ¢
any conflict of law provision thereunder. This Azicomen.
may be executea in counterparts, each of which: shall L
deemed an uriginal, but all of which together nall L.
deemed to nic one and the same agreement. A signed copy
of this Agreement delivered by facsimile, e-mail o othe:
means of electronic transmission shall be deemed o have
the same legul ¢ifect as delivery of an original sigiicd cop,
of this Agreeincit
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Rebuttal Letter Click here to access/download;Rebuttal Letter;Answer to
comments-2.docx

Dear Editor,

We thank editor for her/his careful reviewing, and we have corrected both the major
and minor points to improve our manuscript, and thank editor for her/his suggestions.

1. Please take this opportunity to thoroughly proofread the manuscript to ensure that
there are no spelling or grammar issues.

Response:

The text has been checked and we would like to say that there is no spelling or
grammar issue now.

2. Please use h, min, s for time units.
Response:
All the time units have been checked. (Line145, 177, 196, 233, 260)

3. JOVE cannot publish manuscripts containing commercial language. This includes
company names of an instrument or reagent. Please remove all commercial language
from your manuscript and use generic terms instead. All commercial products should
be sufficiently referenced in the Table of Materials and Reagents.

Response:

The commercial language was removed. (Line 278, 318)

4. Please remove trademark (™) and registered (®) symbols from the Table of
Equipment and Materials.

Response: The trademark and registered symbols were removed both in the
manuscript and the table. (Line 318)
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Comments-1:

Reviewer #2:
Accept

Response:

Thanks for the reviewer's approval.

Comments-2:

Reviewer #5:

Manuscript Summary:

The manuscript describes a method of apoptosis induction and detection in a primary
culture of sea cucumber intestinal cells. The method seems interesting and useful for
studying apoptosis process in the similar marine invertebrates.

Major Concerns:
Edited and detailed video recording should be added so that anyone can reproduce the
protocol.

Response:

We appreciate the reviewer for her/his careful reviewing, and we were pleased that the
reviewer felt that the manuscript is “Interesting and useful”.

According to the publication procedure of JOVE, video will be filmed and produced
only after the accepting of the manuscript.

Comments-3:

Reviewer #6:

Manuscript Summary:

The MS titled "Apoptosis induction and detection in a primary culture of sea
cucumber intestinal cells” is well written, and overall acceptable. The abstract
summarizes exhaustively the protocol and the work, the method for primary culture of
intestinal cells from sea cucumber is clearly introduced, and the representative results
are quite clear. Overall, this publication is valuable to researchers focusing on marine
invertebrate biology. | have some minor comments for the authors to consider.

Minor Concerns:

1. 2.1.2 Wash the tissue samples in phosphate buffered saline (PBS) twice and
disinfect them by immersion in an aqueous ethanol solution (75% by volume) for no
longer than 2 minutes.

75% ethanol is lethal to the cells. How long the tissue samples were kept in ethanol
solution? This information should be accurately provided.



2. 3.4.1 Wash the cultured cells twice using PBS at room temperature.
According to the protocol, the PBS used here may stimulate the cells because of its
inconsistent osmoticity to culture medium. Why authors didn't adjust the buffer?

Response:

We thank the reviewer for her/his reviewing and approval. We were pleased that the
reviewer felt that “valuable to researchers focusing on marine invertebrate biology”.
We have corrected the points to improve our manuscript, and thank the reviewer for
her/his suggestions.

The followings are the minor concerns:

1. We thank for the reviewer's careful editing. The time of ethanol treatment here was
actually 2 seconds, not 2 minutes. So we changed the time unit. The tissue samples
were kept in 75% ethanol for 2 s for sterilization. And this correction was added in
2.12.

2. Actually it is better if the salinity of PBS also adjusted around 30%.. But it is
transient for the cells to contact with PBS in the wash procedure. And according to
our experiences, there is no significant influence on cells with original PBS compared
with the adjusted PBS. Therefore, we use the non-adjusted PBS for protection of
trypsin activity and operation convenience. Meanwhile, it is much easier to hadle the
normal PBS.

Comments-4:

Reviewer #7:

Manuscript Summary:

The authors have done a remarkable job in clearly depicting the process for extracting
and multiplying marine invertebrate cells. Their language is clear, concise, focused
and skillfully crafted. In fact, it is perhaps the most clearly written submitted paper |
have ever encountered - especially if English is not the authors' first language.

Major Concerns:

No major concerns. This paper will be extremely helpful for years or decades to come,
for those investigators following in their path.

Minor Concerns:

None

Response:

We thank for the appreciation from the reviewer. And the spelling and grammar issue
was re-checked.



Comments-5:

Reviewer #8:

The paper describes the protocol of a primary culture of sea cucumber intestinal cells.
This method could be potentially applied to the culture of invertebrate cells especially
in marine creatures. Therefore if this method can be verified effectively and easily
handled, it will be a meaningful base for exploration of biological function
identification, physiological evaluation and development or immune regulation.

The following issues should be given more consideration and further explanation to
improve the quality of the manuscript:

1. We did not see the specific state of the intestine cells in the time course. Could the
author give more details of the culture process? "How long did this primary cells
last?", for instance.

2. As we all known the intestine is relatively complicated internal milieu, by which
evidence that this culture excluded the possible Protozoa from the primary cell they
really wanted?

3. The author mentioned that "The described protocol is compatible with a variety of
widely available tissue samples from marine organisms including Echinodermata,
Mollusca, and Crustacea, ". Are there any figures or data could support this
illustration in this study? If not, please further explain the specific situation.

4. Please further explain the advantages of this method especially compared with the
previous work on similar species.

Response:

Thanks for the comments for this reviewer.

1. The primary cells were kept and passaged for 5 months.

2. PCR assay, using actin primers from sea cumumber, was conducted to make sure
the cells were from the A. japonicus and exclude Protozoa.

3. The method provided in this MS was successfully applied in marine invertebrate
species cuttlefish Sepiella japonica and crab Portunus trituberculatus in our lab.
These two species are both non-chordata invertebrates and have adapted to aquatic
environment with high salinity, same with echinoderms. However, as the data is under
collecting and organizing for a systematic work of one species, we did not show it
here.

4. The most important advantage of this protocol is that: the cells from marine
invertebrates can be cultured for long time (about 3-5 months) and the cells keep high
activity of proliferation in early stages which allows the cell passaging.



