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Tsinghua University 

Beijing,100084, China 

             Tel: + 86 010 62798919 

  

 

Dear Editor： 

 

Enclosed please find our manuscript entitled “Establishment of DR3 

Overexpression Cell Line to Assess the Apoptotic Response to Anti-mitotic 

Therapeutics” that we are now submitting for your consideration for publication in 

JOVE as a method article. 

Gain-of-function is one of the direct and important manipulations to study gene 

function. Transient and stable transfection are often used for exogenous gene 

expression. Transient transfection is only useful for short-term expression, whereas 

stable transfection allows exogenous genes to be integrated into the host cell genome 

and continuously expressed, thereby reserved for research on long-term genetic 

regulation and extended pharmacology research. 

Here we describe a simple protocol to generate a stable cell line overexpressing 

tagged death receptor 3 (DR3) to explore DR3 function. We picked up single clones 

after retroviral infection in order to maintain homogeneity and purity of the stable cell 

line. The stable cell line generated using this protocol rendered DR3-deficient HT29 

cells sensitive to anti-mitotic drugs, thus reconstituted the apoptotic response in HT29 

cells. Moreover, the Flag-tag on DR3 compensated the unavailability of good DR3 

antibody and facilitated the biochemical study of the molecular mechanism by which 

anti-mitotic agents induce apoptosis. 

We hope that our manuscript will make it interesting to general readers of JOVE, 

Cover Letter



and your kind consideration will be appreciated. 

 

Sincerely yours, 

Gelin Wang, Professor 

School of Pharmaceutical Sciences 

Tsinghua University 

Beijing 100084, China 

Tel: (86) 010 62798919  

E-mail: gelinwang@tsinghua.edu.cn 
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SUMMARY: 25 

Establishing a stable cell line overexpressing a gene of interest to study gene function can be 26 

done by stable transfection—picking single clones after transfecting them via retroviral 27 

infection. Here we show that HT29-DR3 cell lines generated in this way elucidate the 28 

mechanisms by which death receptor 3 (DR3) contributes to antimitotics‒induced apoptosis. 29 

 30 

ABSTRACT: 31 

Studying the function of a gene of interest can be achieved by manipulating its level of expression, 32 

such as decreasing its expression with knockdown cell lines or increasing its expression with 33 

overexpression cell lines. Transient and stable transfection are two methods that are often used 34 

for exogenous gene expression. Transient transfection is only useful for short-term expression, 35 

whereas stable transfection allows exogenous genes to be integrated into the host cell genome 36 

where it will be continuously expressed. As a result, stable transfection is usually employed for 37 

research into long-term genetic regulation. Here we describe a simple protocol to generate a 38 

stable cell line overexpressing tagged death receptor 3 (DR3) to explore DR3 function. We picked 39 

single clones after a retroviral infection in order to maintain the homogeneity and purity of the 40 

stable cell lines. The stable cell lines generated using this protocol render DR3-deficient HT29 cells 41 

sensitive to antimitotic drugs, thus reconstituting the apoptotic response in HT29 cells. Moreover, 42 
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the FLAG tag on DR3 compensates for the unavailability of good DR3 antibody and facilitates the 43 

biochemical study of the molecular mechanism by which antimitotic agents induce apoptosis.  44 

 45 

INTRODUCTION: 46 

Heterologous gene expression is often employed to study the function of genes of interest. Two 47 

methods, transient and stable transfection, are prevalently used in cell and molecular biology to 48 

insert a segment of DNA or RNA into a host cell1,2. Transient-transfected DNA or RNA cannot be 49 

passed on to daughter cells, so the genetic alteration can only be retained for a short period of 50 

time. On the other hand, in stably transfected cells, exogenous genes are integrated into the host 51 

cell genome, sustaining its expression in the cell line. Thus, stable transfection is a method that is 52 

usually reserved for research into long-term genetic regulation. The stable cell line can also be 53 

transplanted as xenografts into mouse models for in vivo study3. Stable transfection can be 54 

divided into two categories: viral and nonviral. Compared to nonviral transfection, viral infection 55 

can transfer genes into a wider variety of human cells with a higher efficiency4-7. Furthermore, a 56 

stable cell line from a single clone offers the advantage of homogeneity and clonal purity. 57 

 58 

Uncontrolled cell growth and division are the most distinguishing features of cancer. In clinical 59 

settings, antimitotic agents are the primary treatments for many types of tumors8. However, 60 

some significant limitations of antimitotic agents cannot be ignored. First, these chemotherapies 61 

can also kill normal cells along with the undesired cancerous cells and, thus, can result in severe 62 

side effects8. Second, antitubulin drugs are not effective against all types of tumors, despite 63 

tubulin’s ubiquitous expression in a wide variety of different tissues as a cytoskeletal protein9,10. 64 

It is unclear why antitubulin agents showed promising efficacy against ovarian, lung, and 65 

hematological cancers in clinical treatment, but not in kidney, colon, or pancreatic cancers11. 66 

Finally, even patients with the same type of tumor can response to the antimitotics differently in 67 

an unpredictable manner. There may be a key effector molecule that affects the sensitivity of 68 

different patients to antimitotic agents, resulting in the diverse outcomes seen in clinical 69 

treatment12. Thus, the potential differential sensitivities of patients to antimitotic treatment 70 

should be taken into consideration in order to optimize therapeutic interventions13. 71 

 72 

A high-throughput whole-genome siRNA library screen demonstrated that DR3 knockdown could 73 

render sensitive cells resistant to antimitotic drugs, implicating a role for DR3 in chemotherapy-74 

induced apoptosis14. As a member of the tumor necrosis factor receptor (TNFR) superfamily, DR3 75 

has been reported to mediate cell apoptosis in various systems15-18. Thus, we set out to establish 76 

stable cell lines overexpressing DR3 to study the molecular mechanisms by which antimitotic 77 

drugs induce apoptosis. An appropriate cell model for studying DR3 overexpression can be 78 

provided by the human colon cancer cell line HT29, which was found to be DR3-deficient. 79 

Additionally, in the clinic, colon cancers are insensitive to antimitotic drugs19.  80 

 81 

In this article, we describe a method which allows the generation of an HT29-DR3 stable cell line 82 

through retrovirus infection. We further show how to validate the DR3 expression in these cells 83 



using western blotting and how to assess the sensitivity to antimitotic agents using a cell viability 84 

assay and morphological observation. The cells are amplified from single clones and, thus, have 85 

the advantage of a homogeneous genetic background. In addition, the FLAG tag on DR3 allowed 86 

for the visualization of cellular DR3 by microscopy and analysis of gene expression and protein 87 

interaction by biochemical approaches. Furthermore, the cells can be xenografted in mice to 88 

further analyze tumor progression in response to antimitotics in vivo14. 89 

 90 

The HT29-DR3 cell system presented here offered an effective tool for studying the molecular 91 

mechanisms of how antimitotics kill cancer cells14. Since overexpression and knockdown cell lines 92 

are common tools for studying gene function, this protocol can be adapted easily to other genes 93 

of interest or other cell lines and, thus, turned into an extensively used approach. 94 

 95 

PROTOCOL: 96 

Please note that all the mouse experiments described here were approved and performed in 97 

accordance with the Institutional Animal Care and Use Committee (IACUC) at Tsinghua University. 98 

 99 

1. Generation of DR3 Overexpression Cell Lines 100 

 101 

1.1 Construct the plasmid for DR3 expression (pMXs-IRES-DR3-FLAG) by inserting full-length DR3 102 

cDNA with 3x FLAG at the C-terminus into retroviral vector pMXs-IRES-Blasticidin at the 103 

restriction sites of BamHI/XhoI.  104 

 105 

1.2 Grow Plat-A cells in 60 mm dishes with 4 mL of Dulbecco’s modified Eagle’s medium (DMEM). 106 

The next day, when the cells reach 80% - 90% confluence, transfect the cells with 2 μg of plasmid 107 

pMXs-IRES-DR3-FLAG using transfection reagent (see Table of Materials) according to the 108 

manufacturer’s manual20.  109 

 110 

1.3 After 72 h, collect the supernatant, filtrate the media using a 0.45 μm sterile filter, and keep 111 

the viral suspension in the dark at 4 °C. 112 

 113 

1.4 Grow HT29 cells in DMEM in a 60 mm dish and incubate the cells at 37 °C with 5% CO2.  114 

 115 

1.5 The next day, when the cells reach 30% - 50% confluence, infect the cells with 2 mL of viral 116 

suspension in the presence of 8 μg of 1,5-Dimethyl-1,5-diazaundecamethylene 117 

polymethobromide per milliliter of viral suspension. After 4 - 6 h of incubation at 37 °C, aspirate 118 

the viral suspension, add 4 mL of fresh DMEM, and return the dish to the incubator. 119 

 120 

1.6 Discard the media from the dishes 24 h postinfection and carefully wash cells with 2 mL of 121 

prewarmed PBS. Add 1 mL of trypsin-EDTA to the cells and incubate at 37 °C for 3 min.  122 

 123 

1.7 After observing under a microscope at 10X magnification that most of the cells have detached, 124 

stop the trypsinization with 2 mL of complete DMEM containing 10% fetal bovine serum (FBS). 125 

Collect the cell suspension in a 15 mL tube and centrifuge the cells at 200 x g for 5 min at room 126 



temperature (RT). 127 

 128 

1.8 Remove the supernatant and resuspend the cell pellet in 10 mL of DMEM. Mix well by gently 129 

pipetting up and down. Dilute the cells by factors of 30, 100, and 300. Seed the cells in 150 mm 130 

dishes with 20 mL of DMEM containing 1 µg/mL blasticidin. Incubate at a 37 °C incubator with 5% 131 

CO2 for ~1 - 2 weeks.  132 

 133 

1.9 During this period, observe the colonies every day with an inverted microscope at 10X 134 

magnification. Mark the well-isolated colonies at the bottom of the dish when the colony 135 

diameter is about 1 - 2 mm.  136 

 137 

1.10 Aspirate the medium and wash the cells with 3 mL of prewarmed PBS. Pick up autoclaved 138 

sterile cloning cylinders (diameter x height : 8 x 8 mm) with sterile forceps and gently place them 139 

over the marked colonies. Make sure every cloning cylinder only contains one colony and avoid 140 

contamination with nearby colonies. 141 

 142 

1.11 Add 30 μL of trypsin-EDTA to each cloning cylinder and put the dish back in the incubator for 143 

3 min.  144 

 145 

1.12 After 3 min, check the cells under the microscope at 10X magnification to see whether they 146 

have detached. When the cells have lifted up, add 70 μL of culture medium to each cylinder to 147 

inactivate the trypsin. Gently mix the cell suspension with a 200 μL pipette. Make sure not to 148 

move the cylinder during this process.  149 

 150 

1.13 Transfer the cell suspension from each colony to two 24-well plates containing 1 mL of 151 

DMEM per well. Add 30 μL of cell suspension per well in plate A and 70 μL in the corresponding 152 

wells in plate B. Label the plates properly and put them back in the incubator.  153 

 154 

2. Verification of the DR3 Overexpression Cell Line 155 

 156 

2.1 When the cells in plate B are at 90% confluence, remove the media and carefully wash the 157 

cells with 1 mL of PBS. Completely remove PBS and lyse the cells with 50 μL of 1x SDS-PAGE 158 

loading buffer. Transfer the cell lysates from the 24-well plate to 1.5 mL centrifuge tubes and boil 159 

the samples for 10 min at 100 °C. 160 

 161 

2.2 Run the samples on 10% sodium dodecyl sulfate (SDS) gel at a constant voltage of 80 V for 15 162 

min and, then, at 120 V for 1 h.  163 

 164 

2.3 Transfer the protein to a polyvinylidene fluoride (PVDF) membrane by wet transfer at a 165 

constant current of 400 mA for 2 h. 166 

 167 

2.4 Test the DR3 expression in different clones with anti-FLAG antibody, using the wild-type HT29 168 

cells as a negative control (Figure 1). Dilute the primary antibody by a factor of 5,000 in 5% nonfat 169 



milk that is dissolved in TBST (Tris-buffered saline containing 0.1% Tween-20). Incubate the 170 

membrane with FLAG antibody at 4 °C overnight.  171 

 172 

2.5 Wash the membrane with TBST by shaking it on a decoloring shaker at 200 rpm at RT. Refresh 173 

the TBST every 5 min for a total washing time of 15 min. 174 

 175 

2.6 Incubate the membrane with anti-mouse secondary antibody diluted by a factor of 10,000 in 176 

5% nonfat milk at 4 °C for 5-6 h.  177 

 178 

2.7 Wash the membrane again as described in step 2.5. 179 

 180 

2.8 Detect the FLAG expression using western enhanced chemiluminescence (ECL) substrate and 181 

image the membrane with a gel documentation system (see Table of Materials). Identify the 182 

clones expressing DR3 as the positive clones.  183 

 184 

2.9 Transfer the clones in plate A that correspond to positive clones in plate B to a 6-well plate 185 

and continue to amplify the cells until growing them in 10 cm dishes. Make frozen stocks of the 186 

cells growing from positive clones and store them at -80 °C for future use. 187 

 188 

3. Assessment of the Apoptotic Response of Cells to Antimitotic Agents 189 

 190 

Note: Diazonamide is a new class of marine natural product that has remarkable activity in 191 

inhibiting cancer cell growth, which mirrors other tubulin-destabilizing agents21. However, its 192 

mode of action remains unclear. To test the cellular response of cells to antimitotic agents, 193 

paclitaxel and diazonamide were used to treat wild-type HT29 cells and HT29-DR3 cells. The drugs 194 

were dissolved in dimethyl sulfoxide (DMSO) to make 10 mM stocks and, then, further diluted to 195 

different concentrations: 30 nM, 100 nM, 300 nM, 1,000 nM, 3,000 nM, and 10,000 nM in DMSO. 196 

 197 

3.1 Collect HT29 and HT29-DR3 cells by trypsinization. Measure the cell density using an 198 

automatic cell counter. Then, seed the cells in 12-well plates in DMEM at a density of 3 x 104 cells 199 

per well. The next day, add 10 nM diazonamide and use 1% DMSO as a negative control. After 48 200 

h of treatment, image the cells under a microscope at 10X magnification (Figure 2). 201 

 202 

3.2 Seed HT29 and HT29-DR3 cells in 96-well plates in DMEM at a density of 3 x 103 cells per well 203 

and allow them to grow overnight at 37 °C. Then, add dose-escalating diazonamide 204 

concentrations of 0.3 nM, 1 nM, 3 nM, 10 nM, 30 nM, and 100 nM to each well, using 1% DMSO 205 

as a negative control. 206 

 207 

3.3 After 48 h of treatment, measure the cell viability using a luminescence-based cell viability 208 

assay kit according to the manufacturer’s manual.  209 

 210 

3.3.1 Take out the 96-well plate from the incubator and let it stand at RT for approximately 30 211 

min. Then, add 50 µL of assay reagents to each well, shake the plate at RT for 2 min to lyse the 212 



cells, and incubate the plate at RT for another 10 min. Determine the luminescence of each well 213 

using a microplate reader (Figure 3).  214 

 215 

Note: The cell viability represents the relative luminescence intensity of each well to that of the 216 

control well treated with 1% DMSO. 217 

 218 

3.4 Use six-weeks-old female BALB/c nude mice for an in vivo study14.  219 

 220 

Note: The mice were maintained under specific pathogen-free conditions.  221 

 222 

3.4.1 Trypsinize HT29 and HT29-DR3 cell and, then, stop the trypsinization using DMEM 223 

prewarmed at 37 °C. Collect the cell suspension in a 50 mL tube and centrifuge the cells at 1,000 224 

rpm for 10 min at RT. Discard the supernatant and resuspend the cell pellet in DMEM medium 225 

without FBS. Centrifuge the cells again and resuspend the cell pellet in PBS.  226 

 227 

3.4.2 Count the cells using an automatic cell counter and dilute the cells to a concentration of 2.5 228 

x 107 cells/mL using PBS. Generate tumors through a subcutaneous injection of 200 μL of the 229 

HT29 or HT29-DR3 cell suspension in the right flank of each mouse (5 x 106 cells/mouse)22.  230 

 231 

3.4.3 Measure the tumor volume (TV) using calipers every 2 d after the transplantation. Calculate 232 

the TV using the following formula: TV = 1/2L x W x W (here, W: tumor width, L: tumor length). 233 

When the average tumor volume reaches about 100 mm3, randomize the mice into either the 234 

control or the treated group (n = 6 per group) and initiate the treatment.  235 

 236 

3.4.4 Prepare the paclitaxel solution as follows. First, dissolve paclitaxel completely in ethanol at 237 

5% of the total volume and, then, add 5% of the final volume of polyoxyl 35 hydrogenated castor 238 

oil. Finally, make up the remaining 90% of the volume with D5W (5% dextrose in water, pH 7.4). 239 

 240 

3.4.5 Inject the paclitaxel intravenously at a dose of 20 mg/kg 3x per week for two weeks. 241 

Measure the tumor volume and body weight 3x a week14. Terminate the experiment and 242 

euthanize the animals if the body weight decreases by 20% or the tumor volume reaches about 243 

2,000 mm3. 244 

 245 

REPRESENTATIVE RESULTS: 246 

A characterization of HT29 cells stably expressing DR3 is shown in Figure 1. The clones express 247 

varying levels of DR3, while the wild-type cells, which serve as a negative control, do not show 248 

exogenous gene expression. Here we only show five clones, among which clone 1 and 5 express 249 

the highest level of DR3. We chose clone 1 and 5 for the following experiments. 250 

 251 

The morphology of HT29 and HT29-DR3 cells after the administration of diazonamide was 252 

observed by an inverted microscope at 10X magnification in Figure 2. After a 48 h treatment with 253 

10 nM diazonamide, HT29-DR3 showed obvious apoptosis, with a broken cell membrane and cell 254 



debris (bottom panel). However, HT29 only showed mitotic arrest with intact cells exhibiting a 255 

round-up cell shape (top panel).  256 

 257 

The cell viability of HT29 and HT29-DR3 cells after treatment with diazonamide is shown in Figure 258 

3. After 48 h of treatment with 3 nM diazonamide, over 80% cell death was found in HT29-DR3 259 

cells (red curve). However, the parental HT29 cells demonstrated only a slight response to 260 

diazonamide in the form of mitotic arrest (blue curve). Thus, the overexpression of DR3 261 

reconstituted the diazonamide-induced apoptotic pathway in these cells. 262 

 263 

The results for the in vivo tumor xenograft experiments have been shown in a previous paper14. 264 

The tumor implantation success rate for both HT29 and HT29-DR3 is 100%. The xenograft tumors 265 

progressed similarly in the vehicle control; however, the HT29-DR3 xenografts displayed faster 266 

tumor regression than the HT29 xenografts when treated with paclitaxel at a dose of 20 mg/kg. 267 

Our observation of a better response of HT29-DR3 tumors to paclitaxel than that of HT29 tumors 268 

in vivo further confirmed that an ectopic expression of DR3 renders tumor cells more sensitive to 269 

antimitotics. 270 

 271 

FIGURE LEGENDS: 272 

 273 

Figure 1: Analysis of DR3 expression in different clones. DR3 expression levels were analyzed by 274 

western blotting with anti-FLAG (top panel) and anti-beta-actin antibodies (bottom panel, as an 275 

internal control). Parental HT29 cells were used as a negative control. 276 

 277 

Figure 2: Morphology analysis of HT29 and HT29-DR3 cells after the treatment with 278 

diazonamide. HT29 (top panel) and HT29-DR3 (bottom panel) were treated with 10 nM 279 

diazonamide for 48 h. The scale bars = 100 μm. 280 

 281 

Figure 3: Dose-response curves of HT29 and HT29-DR3 cells to diazonamide. Cell viability was 282 

measured after 48 h of treatment with serial concentrations of diazonamide. The error bars = the 283 

standard deviation (SD) of experimental triplicates. DA = diazonamide. 284 

 285 

DISCUSSION: 286 

In this manuscript, we describe a method to generate HT29-DR3 stable cell lines. HT29-DR3 cells 287 

provide a model for studying the molecular mechanisms by which DR3 contributes to apoptosis 288 

induced by antimitotic agents. This approach is versatile and repeatable. To ensure the success of 289 

the procedure, four key steps of the protocol need to be considered. First, in order to produce a 290 

high enough virus titer, it is recommended to perform DNA transfection when the Plat-A cells are 291 

at 80% - 90% confluence. Second, the viral suspension should be stored at 4 °C for no longer than 292 

2 weeks, covered from light. Third, when dividing the infected cells into 150 mm dishes, it is 293 

recommended to do serial dilutions to get well-separated colonies, as the infection efficiency 294 

varies in different cells. Finally, when picking up a single colony, there should not be any 295 

contamination with the surrounding colonies.  296 

 297 



This protocol works well with most cell lines but can potentially be difficult for cells that do not 298 

tend to form single colonies. In such cases, other cell-sorting techniques, such as antibiotics 299 

combined with fluorescence-activated cell sorting (FACS), will be needed. 300 

 301 

Stable transfection includes both viral and non-viral methods. In this protocol, we used a retroviral 302 

infection to generate cells overexpressing DR3, reasoning that physical methods, such as 303 

electroporation, are more toxic to cells23 and chemical methods, such as lipid-mediated DNA-304 

transfection, have a low efficiency in many cell types and have potential off-target effects24-26.  305 

 306 

Ectopic expression is a direct and efficient way to elucidate gene functions. Therefore, this 307 

protocol can be used to study other target molecules. Furthermore, gene knockdown is also 308 

important in functional studies, and it is possible that the protocol can be adapted to gene 309 

knockdown systems. Compared to other gene knock-in and knock-out approaches, such as 310 

CRISPR-Cas9, the protocol presented here is easy to apply and affordable for all laboratories. 311 
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ACKNOWLEDGMENTS: 313 

This work was supported by grants 53110000117 (to G.W.) and 043222019 (to X.W.) from 314 

Tsinghua University.  315 

 316 

DISCLOSURES: 317 

The authors have nothing to declare. 318 

 319 

REFERENCES: 320 

1. Kim, T. K., Eberwine, J. H. Mammalian cell transfection: the present and the future. Analytical 321 

and Bioanalytical Chemistry. 397 (8), 3173-3178 (2010). 322 

 323 

2. Recillas-Targa, F. Multiple strategies for gene transfer, expression, knockdown, and chromatin 324 

influence in mammalian cell lines and transgenic animals. Molecular Biotechnology. 34 (3), 337-325 

354 (2006). 326 

 327 

3. Daley, G. Q. Animal models of BCR/ABL-induced leukemias. Leukemia & Lymphoma. 11 Suppl 328 

1, 57-60 (1993). 329 

 330 

4. Hacein-Bey-Abina, S. et al. Sustained correction of X-linked severe combined 331 

immunodeficiency by ex vivo gene therapy. The New England Journal of Medicine. 346 (16), 1185-332 

1193 (2002). 333 

 334 

5. Roesler, J. et al. Third-generation, self-inactivating gp91(phox) lentivector corrects the oxidase 335 

defect in NOD/SCID mouse-repopulating peripheral blood-mobilized CD34+ cells from patients 336 

with X-linked chronic granulomatous disease. Blood. 100 (13), 4381-4390 (2002). 337 

 338 



6. Russell, W. C. Update on adenovirus and its vectors. Journal of General Virology. 81 (Pt 11), 339 

2573-2604 (2000). 340 

 341 

7. Wasala, N. B., Shin, J. H., Duan, D. The evolution of heart gene delivery vectors. The Journal of 342 

Gene Medicine. 13 (10), 557-565 (2011). 343 

 344 

8. Zhou, J., Giannakakou, P. Targeting microtubules for cancer chemotherapy. Current Medicinal 345 

Chemistry - Anti-Cancer Agents. 5 (1), 65-71 (2005). 346 

 347 

9. Rovini, A., Savry, A., Braguer, D., Carre, M. Microtubule-targeted agents: when mitochondria 348 

become essential to chemotherapy. Biochimica et Biophysica Acta. 1807 (6), 679-688 (2011). 349 

 350 

10. Bhalla, K. N. Microtubule-targeted anticancer agents and apoptosis. Oncogene. 22 (56), 9075-351 

9086 (2003). 352 

 353 

11. Jordan, M. A., Wilson, L. Microtubules as a target for anticancer drugs. Nature Reviews Cancer. 354 

4 (4), 253-265 (2004). 355 

 356 

12. Bhat, K. M., Setaluri, V. Microtubule-associated proteins as targets in cancer chemotherapy. 357 

Clinical Cancer Research. 13 (10), 2849-2854 (2007). 358 

 359 

13. Bates, D., Eastman, A. Microtubule destabilising agents: far more than just antimitotic 360 

anticancer drugs. British Journal of Clinical Pharmacology. 83 (2), 255-268 (2017). 361 

 362 

14. Qi, C. et al. Anti-mitotic chemotherapeutics promote apoptosis through TL1A-activated death 363 

receptor 3 in cancer cells. Cell Research. 28 (5), 544-555 (2018). 364 

 365 

15. Marsters, S. A. et al. Apo-3, a new member of the tumor necrosis factor receptor family, 366 

contains a death domain and activates apoptosis and NF-kappa B. Current Biology. 6 (12), 1669-367 

1676 (1996). 368 

 369 

16. Chinnaiyan, A. M. et al. Signal transduction by DR3, a death domain-containing receptor 370 

related to TNFR-1 and CD95. Science. 274 (5289), 990-992 (1996). 371 

 372 

17. Xu, L. X. et al. Death receptor 3 mediates TNFSF15- and TNFalpha-induced endothelial cell 373 

apoptosis. The International Journal of Biochemistry & Cell Biology. 55, 109-118 (2014). 374 

 375 

18. Wen, L., Zhuang, L., Luo, X., Wei, P. TL1A-induced NF-kappaB activation and c-IAP2 production 376 

prevent DR3-mediated apoptosis in TF-1 cells. Journal of Biological Chemistry. 278 (40), 39251-377 



39258 (2003). 378 

 379 

19. Nakayama, M. et al. Multiple pathways of TWEAK-induced cell death. Journal of Immunology. 380 

168 (2), 734-743 (2002). 381 

 382 

20. Kitamura, T. et al. Retrovirus-mediated gene transfer and expression cloning: powerful tools 383 

in functional genomics. Experimental Hematology. 31 (11), 1007-1014 (2003). 384 

 385 

21. Wang, G., Shang, L., Burgett, A. W., Harran, P. G., Wang, X. Diazonamide toxins reveal an 386 

unexpected function for ornithine delta-amino transferase in mitotic cell division. Proceedings of 387 

the National Academy of Sciences of the United States of America. 104 (7), 2068-2073 (2007). 388 

 389 

22. Hassan, M. S., von Holzen, U. Animal Model: Xenograft Mouse Models in Esophageal 390 

Adenocarcinoma. Methods in Molecular Biology. 1756, 151-164 (2018). 391 

 392 

23. Potter, H., Heller, R. Transfection by electroporation. Current Protocols in Molecular Biology. 393 

Chapter 9, Unit9 3 (2010). 394 

 395 

24. Jacobsen, L., Calvin, S., Lobenhofer, E. Transcriptional effects of transfection: the potential for 396 

misinterpretation of gene expression data generated from transiently transfected cells. 397 

Biotechniques. 47 (1), 617-624 (2009). 398 

 399 

25. Hagen, L., Sharma, A., Aas, P. A., Slupphaug, G. Off-target responses in the HeLa proteome 400 

subsequent to transient plasmid-mediated transfection. Biochimica et Biophysica Acta. 1854 (1), 401 

84-90 (2015). 402 

 403 

26. Omidi, Y. et al. Microarray analysis of the toxicogenomics and the genotoxic potential of a 404 

cationic lipid-based gene delivery nanosystem in human alveolar epithelial a549 cells. Toxicology 405 

Mechanisms and Methods. 18 (4), 369-378 (2008). 406 

 407 



Cell Clones

ne
g-

 c
on

anti-Flag

anti-beta-actin

1 2 3 4 5

Figure Click here to access/download;Figure;Figure 1-0814.pdf

http://www.editorialmanager.com/jove/download.aspx?id=891641&guid=f531576a-4fac-41db-8982-03472d1a0175&scheme=1
http://www.editorialmanager.com/jove/download.aspx?id=891641&guid=f531576a-4fac-41db-8982-03472d1a0175&scheme=1


HT
29

HT
29

-D
R3

Control Diazonamide

Figure Click here to access/download;Figure;Figure 2-0830.pdf

http://www.editorialmanager.com/jove/download.aspx?id=891653&guid=cdebc8c5-2b7c-4408-99b4-80f257a55f8c&scheme=1
http://www.editorialmanager.com/jove/download.aspx?id=891653&guid=cdebc8c5-2b7c-4408-99b4-80f257a55f8c&scheme=1


0 0.3 1 3 10 30 100
0.0
0.2
0.4
0.6
0.8
1.0
1.2 HT29

HT29-DR3

Ce
ll 

Vi
ab

ili
ty

DA Concentration (nM)

Figure Click here to access/download;Figure;Figure 3-0830.pdf

http://www.editorialmanager.com/jove/download.aspx?id=891654&guid=48cbcdfb-1fad-4fd9-8452-74c6a206ff6b&scheme=1
http://www.editorialmanager.com/jove/download.aspx?id=891654&guid=48cbcdfb-1fad-4fd9-8452-74c6a206ff6b&scheme=1


Name of the 

Reagent/Equipment
Company Catalogue number

DMEM Invitrogen C11965500BT

Luminescent Cell Viability 

Assay
Promega G7571

Paclitaxel Selleck S1150

pMXs-IRES-Blasicidin Cell Biolabs RTV-016

Dimethyl sulfoxide Sigma D2650

PBS Invitrogen C14190500BT

Trypsin-EDTA (0.25%) Invitrogen 25200056

1,5-Dimethyl-1,5-

diazaundecamethylene 
Santa Cruz sc-134220

 Transfection Reagent Promega E2311

Anti-mouse secondary 

antibody

anti-Flag antibody Sigma F-3165

HT29 cell line ATCC HTB-38

plat-A cell line Cell Biolabs RV-102

PVDF Immobilon-P Millipore IPVH00010

Cloning Cylinder Sigma C1059

Cell Imaging Multi-Mode 

Reader
Biotek BTCYT3MV

CKX53 Inverted Microscope Olympus CKX53

12-well cell culture plates Nest 712001

60 mm cell culture plates Nest 705001

15 mL centrifuge tubes Nest 601052

0.22 μm steril filter Millipore SLGP033RB

Centrifuge 5810 R Eppendorf 5810000327

96 Well White Polystyrene 

Microplate 
Corning 3903

Western ECL Substrate BIO-RAD 1705060

ImageQuant LAS 4000 GE Healthcare ImageQuant LAS 4000 
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Decoloring Shaker HINOTECH TS-2000A

Blasticidin InvivoGen ant-bl-1

Automated cell counter BIO-RAD TC 20

Opti-MEM I Reduced Serum 

Medium
Thermo Fisher 31985070



Comments

Supplemented with 10% FBS and 

1% Penicilin/Streptomycin
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Title of Article:  
 
Author(s):  
 
 
Item 1: The Author elects to have the Materials be made available (as described at 
http://www.jove.com/publish) via: 

� Standard Access  � Open Access
 
Item 2: Please select one of the following items: 

� The Author is NOT a United States government employee. 

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

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

 
ARTICLE AND VIDEO LICENSE AGREEMENT 

 
1. Defined Terms. As used in this Article and Video 
License Agreement, the following terms shall have the 
following meanings: “Agreement” means this Article and 
Video License Agreement; “Article” means the article 
specified on the last page of this Agreement, including any 
associated materials such as texts, figures, tables, artwork, 
abstracts, or summaries contained therein; “Author” 
means the author who is a signatory to this Agreement; 
“Collective Work” means a work, such as a periodical issue, 
anthology or encyclopedia, in which the Materials in their 
entirety in unmodified form, along with a number of other 
contributions, constituting separate and independent 
works in themselves, are assembled into a collective whole; 
“CRC License” means the Creative Commons Attribution-
Non Commercial-No Derivs 3.0 Unported Agreement, the 
terms and conditions of which can be found at: 
http://creativecommons.org/licenses/by-nc-
nd/3.0/legalcode; “Derivative Work” means a work based 
upon the Materials or upon the Materials and other pre-
existing works, such as a translation, musical arrangement, 
dramatization, fictionalization, motion picture version, 
sound recording, art reproduction, abridgment, 
condensation, or any other form in which the Materials may 
be recast, transformed, or adapted; “Institution” means 
the institution, listed on the last page of this Agreement, by 
which the Author was employed at the time of the creation 
of the Materials; “JoVE” means MyJove 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. 
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4. Retention of Rights in Article. Notwithstanding 
the exclusive license granted to JoVE in Section 3 above, the 
Author shall, with respect to the Article, retain the non-
exclusive right to use all or part of the Article for the non-
commercial purpose of giving lectures, presentations or 
teaching classes, and to post a copy of the Article on the 
Institution’s website or the Author’s personal website, in 
each case provided that a link to the Article on the JoVE 
website is provided and notice of JoVE’s copyright in the 
Article is included. All non-copyright intellectual property 
rights in and to the Article, such as patent rights, shall 
remain with the Author. 
5. Grant of Rights in Video – Standard Access. This 
Section 5 applies if the “Standard Access” box has been 
checked in Item 1 above or if no box has been checked in 
Item 1 above. In consideration of JoVE agreeing to produce, 
display or otherwise assist with the Video, the Author 
hereby acknowledges and agrees that, Subject to Section 7 
below, JoVE is and shall be the sole and exclusive owner of 
all rights of any nature, including, without limitation, all 
copyrights, in and to the Video. To the extent that, by law, 
the Author is deemed, now or at any time in the future, to 
have any rights of any nature in or to the Video, the Author 
hereby disclaims all such rights and transfers all such rights 
to JoVE. 
6. Grant of Rights in Video – Open Access. This 
Section 6 applies only if the “Open Access” box has been 
checked in Item 1 above. In consideration of JoVE agreeing 
to produce, display or otherwise assist with the Video, the 
Author hereby grants to JoVE, subject to Section 7 below, 
the exclusive, royalty-free, perpetual (for the full term of 
copyright in the Article, including any extensions thereto) 
license (a) to publish, reproduce, distribute, display and 
store the Video in all forms, formats and media whether 
now known or hereafter developed (including without 
limitation in print, digital and electronic form) throughout 
the world, (b) to translate the Video into other languages, 
create adaptations, summaries or extracts of the Video or 
other Derivative Works or Collective Works based on all or 
any portion of the Video and exercise all of the rights set 
forth in (a) above in such translations, adaptations, 
summaries, extracts, Derivative Works or Collective Works 
and (c) to license others to do any or all of the above. The 
foregoing rights may be exercised in all media and formats, 
whether now known or hereafter devised, and include the 
right to make such modifications as are technically 
necessary to exercise the rights in other media and formats. 
For any Video to which this Section 6 is applicable, JoVE and 
the Author hereby grant to the public all such rights in the 
Video as provided in, but subject to all limitations and 
requirements set forth in, the CRC License. 
7. Government Employees. If the Author is a United 
States government employee and the Article was prepared 
in the course of his or her duties as a United States 
government employee, as indicated in Item 2 above, and 
any of the licenses or grants granted by the Author 
hereunder exceed the scope of the 17 U.S.C. 403, then the 
rights granted hereunder shall be limited to the maximum 

rights permitted under such 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 JoVE 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 
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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 

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.
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1. Upload an electronic version on the JoVE submission site 
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Response Letter 

Dear editor, 

 

We would like to thank you and the reviewers for your efforts in evaluating our 

manuscript entitled “Establishment of DR3 Overexpression Cell Line to Assess the 

Apoptotic Response to Anti-mitotic Therapeutics” (JOVE-58705).  

We were grateful for the constructive comments by all the reviewers. Below please 

see additional data and the point-by-point response to editorial and reviewers’ 

comments. We have also made changes in the manuscript accordingly and highlighted 

the major changes. 

 

We hope that you will find the revised manuscript acceptable for publication in JOVE. 

 

Sincerely yours, 

 

Gelin Wang, Principal Investigator 

School of Pharmaceutical Sciences 

Tsinghua University  

Beijing 100084, China 

Tel: (86) 10-62798919 

E-mail: gelinwang@tsinghua.edu.cn 
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Below is the point-by-point response to editor’s and reviewers’ comments. 

Editorial Comments: 

We appreciate the editorial comments.  

Textual Overlap: We re-wrote the indicated text in red.  

Abstracts: The short abstract was added before the long abstract as following: Cell 

models for gene overexpression are important tools for studying gene function. 

Picking single clones after retroviral infection is a direct way to generate homogeneous 

and pure stable cell lines. In this article, HT29-DR3 cell lines generated in this way help 

reveal the mechanisms by which DR3 contributes to anti-mitotics-induced apoptosis. 

Protocol Language: we checked the language and wrote the protocol section in 

imperative tense. 

Protocol Detail: We added protocol details and split 3.4 to 4 sub steps to depict the animal 

experiments. 

Protocol Highlight: We highlighted about 2 pages of text that should be visualized in yellow. 

Figures: Figures have been renewed as following: 

Figure 2 

 

Figure 3 

 
These data have not been published. 

Commercial Language: All commercial products have been sufficiently referenced in the 

table of materials. We replaced the commercial sounding language with generic names. 
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Responses to Reviewer #1: 

Reviewer #1: 

Minor Concerns: Although this looks like a promising study, the authors have just briefly 

provided their results and they have mostly regarded their figures. I would recommend 

them to emphasize their important results in the text, besides figures and tables. They 

should compare the efficacy of their method with a conventional one. 

 

Thanks for the constructive suggestions, we elaborate the data in Results section. As 

Figure 1 shows, different clones express variant levels of DR3 after infection, picking 

single clones ensure gene stability and homogeneity. In addition, pool of the cells 

probably could not reflect gene function significantly. By comparison with a conventional 

approach, such as limited dilution, this approach is simple and efficient. 

 

Responses to Reviewer #2: 

 

Reviewer #2: 

Manuscript Summary: 

The manuscript described a procedure on how to establish a stable cell line with DR3 

overexpression. This cell line can then be used as a cell line model to study anti-mitotic 

drugs. Overall, the experimental procedures were clearly written and the reagents were 

also listed. 

 

We are thankful for the comments from the reviewer. 

 

Major Concerns: 

1) In the introduction, more references are required to better justify the importance of 

establishing DR3 overexpressed cell line. 

 

DR3 is a totally novel molecule that discovered to be involved in anti-mitotic drugs 

induced apoptosis. Gain-of function is classical and direct way to study gene function. 

Therefore, overexpression cell line is the essential model to identify the molecular 

mechanisms of DR3 mediated apoptosis after treatment with anti-mitotic agents. As 

requested, we added references (Reference 10-13) to justify the importance of 

establishing DR3 overexpressed cell line.  

 

2) Step 2.3, line 132, usually the semi dry transfer wouldn't need hours for a complete 

transfer. The authors claimed the transfer was performed at 400 mA for 2 hrs. The 

authors should double check the experimental condition to ensure the accuracy. 

 

Step 2.3, To ensure sufficient transfer of protein of various sizes, we usually transfer the 

protein onto PVDF membrane by Wet Transfer at constant current of 400 mA for 2 h.  

 



Minor Concerns: 

1) In the abstract, line 22, "picked up" should be replaced with "picked". 

2) In table 1, "invitrogene" should be changed to "Invitrogen". 

 

We replaced “picked up” with “picked” in line 22, and the "invitrogene" with "Invitrogen" in 

table 1. 

 

 

 



Dear Dr. Dsouza, 

 

We would like to thank you for your effort in reviewing our manuscript entitled 

“Establishing of Cell Lines Overexpressing DR3 to Assess the Apoptotic Response to 

Anti-mitotic Therapeutics” (JOVE-58705).  

We are grateful for your comments that has helped us make a better revision. Below 

please see the point-by-point response to your editorial comments. We have also 

made changes in the manuscript accordingly and highlighted the major changes. 

 

We hope that you will find the revised manuscript acceptable for publication in JOVE. 

 

Sincerely yours, 

 

Gelin Wang, Principal Investigator 

School of Pharmaceutical Sciences 

Tsinghua University  

Beijing 100084, China 

Tel: (86) 10-62798919 

E-mail: gelinwang@tsinghua.edu.cn 
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Below is the point-by-point response to the editor’s comments. 

1 About the grammatical errors: A native English speaker has thoroughly revised the 

manuscript for grammatical errors. 

2 About the license agreement: The license agreement has been signed and uploaded. 

3 About the reference: We added the references as requested. 

4 In vivo experiment: We did test the response of HT29 and HT29-DR3 xenograft 

models to paclitaxel in our previous work, and the results are referred to Qi, et al. 2018 

(reference 14). 

5 About the molecular mechanisms: The HT29-DR3 cells system offered us an 

important tool to study the mechanisms by which anti-mitotic drugs induce apoptosis.  

6 About the MOI: We did not measure the MOI in this protocol. 

7 The note after step 1.6 was changed to step 1.7. 

8 The size of the cloning cylinder: The diameter and height of the cylinder are both 8 

mm. 

9 Step 1.1: The details of constructing pMXs-IRES-Blasticidin-DR3 were added. 

10 Step 1.2: The transfection procedure and the reference were added. 

11 Step 1.6: The information of blasticidin has been added to Table of Materials. 

12 Step 1.9: To inactivate trypsin, add 70 µL DMEM to each cylinder. 

13 Step 2.1: The cell lysates are transferred from the 24-well plate to 1.5 mL tubes 

before boiling. 

14 Step 2.6: The information of anti-mouse secondary antibody was added to Table of 

Materials. 

15 add Step 2.9: The positive clones are frozen and stored at -80 ℃. 

16 The note before Step 3.1: The drugs were dissolved in DMSO to make 10 mM stocks 

and then further diluted to different concentrations: 30 nM,100 nM, 300 nM,1000 nM, 

3000 nM and 10000 nM in DMSO. 

17 Step 3.1: The cells were counted using an automatic cell counter (Table of Materials). 

The cell morphology was observed under a microscope at 10X magnification. 

18 Step 3.3: The cell viability represents the relative luminescence intensity of each 

well to that of the control well treated with 1% DMSO. 



19 Please add results to demonstrate the outcomes from the in vivo paclitaxel 

treatment. What was the tumor implantation success rate for HT29 and HT29-DR3? 

What are the observations from the paclitazel treatment in these groups? Please 

discuss the significance. 

Instead we only add a note for the in vivo paclitaxel treatment, as the results have 

already been published in our previous paper (Qi et al., 2018). The tumor implantation 

success rate for both HT29 and HT29-DR3 are 100%. The xenograft tumors progressed 

similarly in the vehicle control, however, the HT29-DR3 xenografts displayed faster 

tumor regression than the HT29 xenografts when treated with paclitaxel at a dose of 

20 mg/kg. Our observation of a better response of HT29-DR3 tumors to paclitaxel than 

that of HT29 tumors in vivo further confirmed that ectopic expression of DR3 renders 

tumor cells more sensitive to anti-mitotics. 

21 Step 3.4.1: The procedures how to establish xenograft models were described in 

detail and the reference was added. 

22 Step 3.4.2: The tumor volumes were measured by calipers. 

23 Step 3.4.4: In the animal experiments, the dose of paclitaxel was 20 mg/kg. We 

euthanized the animals after injection of paclitaxel for two weeks, otherwise, 

terminate the experiment and euthanize the animals if the body weight decreases by 

20% or the tumor volumes reach 2000 mm3.  

24 We added our funding sources in the Acknowledgements part. 

 

 

 


