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SUMMARY:  33 
A standard protocol is described to study the antitumor activity and associated toxicity of IL-1α 34 
in a syngeneic mouse model of HNSCC. 35 
 36 
ABSTRACT: 37 
Cytokine therapy is a promising immunotherapeutic strategy that can produce robust antitumor 38 
immune responses in cancer patients. The proinflammatory cytokine interleukin-1 alpha (IL-1α) 39 
has been evaluated as an anticancer agent in several preclinical and clinical studies. However, 40 
dose-limiting toxicities, including flu-like symptoms and hypotension, have dampened the 41 
enthusiasm for this therapeutic strategy. Polyanhydride nanoparticle (NP)-based delivery of IL-42 
1α would represent an effective approach in this context since this may allow for a slow and 43 
controlled release of IL-1α systemically while reducing toxic side effects. Here an analysis of the 44 
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antitumor activity of IL-1α-loaded polyanhydride NPs in a head and neck squamous cell 45 
carcinoma (HNSCC) syngeneic mouse model is described. Murine oropharyngeal epithelial cells 46 
stably expressing HPV16 E6/E7 together with hRAS and luciferase (mEERL) cells were injected 47 
subcutaneously into the right flank of C57BL/6J mice. Once tumors reached 3–4 mm in any 48 
direction, a 1.5% 20:80 1,8-bis(p-carboxyphenoxy)-3,6-dioxaoctane:1,6-bis(p-49 
carboxyphenoxy)hexane (CPTEG: CPH) nanoparticle (IL-1α-NP) formulation was administered to 50 
mice intraperitoneally. Tumor size and body weight were continuously measured until tumor size 51 
or weight loss reached euthanasia criteria. Blood samples were taken to evaluate antitumor 52 
immune responses by submandibular venipuncture, and inflammatory cytokines were measured 53 
through cytokine multiplex assays. Tumor and inguinal lymph nodes were resected and 54 
homogenized into a single-cell suspension to analyze various immune cells through multicolor 55 
flow cytometry. These standard methods will allow investigators to study the antitumor immune 56 
response and potential mechanism of immunostimulatory NPs and other immunotherapy agents 57 
for cancer treatment. 58 
 59 
INTRODUCTION: 60 
One of the emerging areas of cancer immunotherapy is the use of inflammatory cytokines to 61 
activate patients’ immune system against their tumor cells. Several proinflammatory cytokines 62 
(i.e., interferon-alpha (IFNα), interleukin-2 (IL-2), and interleukin-1 (IL-1)) can mount significant 63 
antitumor immunity, which has generated interest in exploring the antitumor properties as well 64 
as the safety of cytokine-based drugs. Interleukin-1 alpha (IL-1α) in particular, is a 65 
proinflammatory cytokine known as the master cytokine of inflammation1. Since the discovery 66 
of this cytokine in the late 1970s, it has been investigated as an anticancer agent as well as a 67 
hematopoietic drug to treat the negative effects of chemotherapy2. During the late 1980s, several 68 
preclinical and clinical studies were conducted to determine the anticancer effects of IL-1α3–6. 69 
These studies found promising antitumor activity of recombinant IL-1α (rIL-1α) against 70 
melanoma, renal cell carcinoma, and ovarian carcinoma. However, toxicities, including fever, 71 
nausea, vomiting, flu-like symptoms, and most severely dose-limiting hypotension were 72 
commonly observed. Unfortunately, these dose-related toxicities dampened the enthusiasm for 73 
further clinical use of rIL-1α. 74 
 75 
To attempt to address the critical issue of IL-1α-mediated toxicities, polyanhydride nanoparticle 76 
(NP) formulations that allow for the controlled release of IL-1α by surface erosion kinetics will be 77 
investigated. These NP formulations are intended to reap the benefits of the antitumor 78 
properties of IL-1α while reducing dose-limiting side effects7. Polyanhydrides are FDA-approved 79 
polymers that degrade through surface erosion resulting in nearly zero-order release of 80 
encapsulated agents8–12. Amphiphilic polyanhydride copolymers containing 1,8-bis-(p-81 
carboxyphenoxy)-3,6-dioxaoctane (CPTEG) and 1,6-bis-(p-carboxyphenoxy) hexane (CPH), have 82 
been reported to be excellent delivery systems for various payloads in oncology and 83 
immunology-based research8,12. In the following protocol 20:80 CPTEG:CPH NPs loaded with 1.5 84 
wt.% rIL-1α (IL-1α-NPs) will be used to study the antitumor activity and toxicity of this cytokine 85 
in a mouse model of HNSCC. 86 
 87 
The overall goal of the following procedures is to assess the antitumor activity of IL-1α-NPs on 88 



 

HNSCCs. The procedures described, including assessing tumor growth and survival, can be 89 
applied to any immune-modulatory agent of interest. These procedures should be performed in 90 
a syngeneic mouse model with an intact immune system13 to maximize clinical relevancy. IL-1α-91 
NP toxicity will also be assessed by measuring changes in circulating levels of proinflammatory 92 
cytokines and animal weight. There are many methods to determine in vivo drug toxicity; 93 
however, the most widely used methods involve the measurement of serum enzymes for organ 94 
toxicity and histological changes in those organs. However, to perform histological analyses, the 95 
animal needs to be sacrificed, which will affect the survival curves of the experiment. Therefore, 96 
this protocol will include a protocol for the collection of blood from live mice for the 97 
measurement of cytokines in serum samples. The collected serum can be used for the 98 
measurement of any desired serum analytes for organ toxicity. Multicolor flow cytometry will be 99 
used to understand the changes in the immune cell population in the tumor microenvironment 100 
and immune cell migration to the lymph node. Other methods can be utilized to identify immune 101 
cells, including immunohistochemistry and/or immunofluorescence of preserved sections14. 102 
However, these techniques can be time-consuming and tedious to perform on a large number of 103 
animals. Overall, the following methods will allow investigators to study the antitumor immune 104 
response and potential mechanisms of immunostimulatory agents for cancer treatment. 105 
 106 
PROTOCOL: 107 
All the in vivo procedures used in this study were approved by the Institutional Animal Care and 108 
Use Committee (IACUC) of the University of Iowa. 109 
 110 
1. Preparation and maintenance of HNSCC cell line 111 
 112 
NOTE: In this study, the murine oropharyngeal epithelial cell line stably transformed with HPV E6 113 
and E7 together with hRas and luciferase (mEERL) will be used. This cell line was developed from 114 
C57BL/6J mouse strain and was a gift from Dr. Paola D. Vermeer (Department of Surgery, 115 
University of South Dakota Sanford School of Medicine, South Dakota, USA). 116 
 117 
1.1. Thaw a frozen vial of mEERL cells in a pre-heated (37 °C) water bath and then transfer to 118 
a 15 mL conical tube containing warm culture media (Dulbecco’s Modified Eagle Medium 119 
[DMEM] supplemented with 40.5% 1:1 DMEM/Hams F12, 10% Fetal Bovine Serum [FBS], 0.1% 120 
gentamicin, 0.005% hydrocortisone, 0.05% transferrin, 0.05% insulin, 0.0014% tri-iodothyronine, 121 
and 0.005% epidermal growth factor). 122 
 123 
1.2. Centrifuge the conical tube at 277 x g for 5 min at 25 °C to remove the media. Then, 124 
resuspend the cell pellet in 3–5 mL fresh media and transfer it to a T-25 cell culture flask. For 125 
optimal recovery from frozen storage, plate cells at high density. 126 
 127 
NOTE: T-25 flasks were used because of their smaller size, results in faster recovery times from 128 
frozen storage when cells are in close proximity compared to T-75 flasks. 129 
 130 
1.3. Let the cells grow in a humidified incubator at 37 °C and 5% CO2, expand to larger flasks 131 
(i.e., T-75 or T-150), and passage every 3 days. When there are enough cells for the desired 132 



 

implantation into all mice, remove the flasks, discard the media, and gently rinse the cells with 133 
phosphate buffered saline (PBS). Then, add 4 mL (if using T150 flasks) of 0.25% trypsin-EDTA, and 134 
incubate at 37 °C for 2 min. Scale the amount of trypsin up or down depending on the dish/flask 135 
size being used. 136 
 137 
NOTE: The type of cell line and degree of confluency may affect trypsinization times. Long 138 
trypsinization periods can damage cells resulting in low viability. Use the minimum amount of 139 
time needed for trypsinization. 140 
 141 
1.4. Under the microscope, the detached cells on trypsinization move freely. If some cells are 142 
still attached, very gently tap the flask to mobilize the remaining adherent cells. Add fresh media 143 
(scale amount of media as desired) to stop the trypsin reaction and collect the cell suspension in 144 
50 mL conical tubes. Centrifuge at 277 x g for 5 min at 25 °C to remove the media. 145 
 146 
1.5. Resuspend the cells in fresh media and count the cells. Centrifuge once more (as 147 
described above), and then add cold PBS to the cells to make a final concentration of 10 × 106 148 
cells/mL. Keep the cell suspension(s) on ice before injection to mice. 149 
 150 
2. Tumor implantation, drug treatment, and measurement 151 
 152 
NOTE: The experimental animals were kept in the Animal Care Facility at the University of Iowa 153 
and followed appropriate aseptic procedures to handle them. 154 
 155 
2.1. Anesthetize C57Bl/6 mice with ketamine (80 mg/kg) and xylazine (10 mg/kg) mix. 156 
Carefully shave the flank area or desired injection site with an electric razor. 157 
 158 
NOTE: Remember to document the use of controlled substances as required by institutional (or 159 
other) rules and regulations. 160 
 161 
2.2. Disinfect the flank area with an ethanol pad and slowly inject 100 µL (containing 1 x 106 162 
cells) of the cell suspension subcutaneously using a 25–28 G syringe. Anesthetize the mice before 163 
injection to prevent sudden movements and cell loss. Before each injection, gently mix the cell 164 
suspension to prevent cells from settling to the bottom of the vial or conical tube. 165 
 166 
2.3. After taking up the cell suspension into the syringe, remove all the bubbles and dead 167 
space from the top. Inject the cell suspension in a slow and steady manner. Do not use the same 168 
needle on multiple mice. Always make extra cell suspensions to account for accidental loss. 169 
 170 
2.4. Place the animal in their respective cages and monitor them until they recover from 171 
anesthesia. During anesthesia, animals are at risk of hypothermia; therefore, provide 172 
supplemental heat or place the mice close to each other to keep warm (if housed in the same 173 
cage). 174 
 175 
2.5. When tumors reach 3 mm in any direction, randomize the mice (by tumor size and/or 176 



 

weight) in the treatment groups and then start the drug treatment. Inject the mice 177 
intraperitoneally (i.p.) with NPs15 containing 3.75 µg rIL-1α/mouse on Days 4 and 9. Measure and 178 
record the tumor volume and the mouse weight ((length x width2) / 2) daily or every other day 179 
until the tumor size or the mice reach euthanasia criteria. 180 
 181 
NOTE: Even with an experienced researcher, it is difficult to implant the same-sized tumor in all 182 
mice. Randomize animals into experimental groups based on the tumor size and mouse weight. 183 
 184 
3. Blood collection and serum separation 185 
 186 
NOTE: Blood collection from a submandibular vein is an easy and effective technique that allows 187 
blood collection from conscious animals or animals under anesthesia. For this study, blood was 188 
collected from the animals when they were under anesthesia. 189 
 190 
3.1. Anesthetize the mice with an injection of ketamine/xylazine mix as mentioned above. 191 
 192 
3.2. Grasp the loose skin over the shoulder using the non-dominant hand and puncture the 193 
submandibular vein with an 18 G needle or lancet, slightly behind the mandible (a white spot at 194 
that area). 195 
 196 
3.3. Puncture the vein to ensure blood flow immediately. Collect 200–300 µL of blood 197 
(depending on mouse weight) into a 1.5 mL polypropylene microcentrifuge tube or serum 198 
separator tube. After blood collection, apply gentle pressure to the puncture site until the 199 
bleeding has stopped. Return the mice to their respective cages and observe until they recover 200 
from anesthesia. 201 
 202 
NOTE: Do not collect more than 1% of the mouse body weight in one collection or over a 24 h 203 
period. 204 
 205 
3.4. Let the collected blood clot at room temperature for 20–30 min. Place the tubes on ice 206 
until they are ready to be centrifuged. 207 
 208 
3.5. Centrifuge the clotted blood at 1540 x g for 15 min at 4 °C. 209 
 210 
3.6. Collect the upper layer (serum) without disturbing the red blood cells. Store at -80 °C until 211 
use. 212 
 213 
4. Multiplexing of collected serum 214 
 215 
4.1. Thaw the serum or plasma samples while keeping them on ice. 216 
 217 
4.2. Centrifuge the samples at 1540 x g for 5 min at 4 °C to sediment any cell debris and 218 
carefully collect the serum layer from the top. 219 
 220 



 

4.3. Bring out the multiplex kit at room temperature. 221 
 222 
NOTE: There are several commercially available multiplex kits that are designed for specific 223 
cytokines, chemokines, or growth factors. Also, it is possible to customize the kit based on the 224 
protein of interest. 225 
 226 
4.4. Perform the assay as per the manufacturer’s protocol to detect cytokines. 227 
 228 
NOTE: Most of the multiplex kits use magnetic beads to bind the captured antibody. So, it is 229 
essential to use an automated or handheld magnetic washer during washing. Otherwise, the 230 
magnetic beads will wash off from the plate, and one will not have enough events to take the 231 
reading. 232 
 233 
5. Collection of tumor and inguinal lymph node and preparation of single-cell suspension 234 
 235 
5.1. Anesthetize the mice with ketamine/xylazine mix. To ensure complete sedation, use 236 
pedal reflex (firm toe pinch). If the mice are not responsive, euthanize the mice by cervical 237 
dislocation. 238 
 239 
5.2. Lay each mouse on its back and spray 70% ethanol on the abdominal area skin. Use 240 
forceps and scissors to cut the tumor out from the left side of the mice and the lymph node from 241 
the right side. If the tumor is big, cut into small pieces and take 500–600 mg of the tissue. For the 242 
lymph node, collect the whole organ. 243 
 244 
NOTE: There are two lymph nodes on both sides of the inguinal region. Depending on the 245 
experimental goals, the lymph node and the tumor can be isolated from the same side. However, 246 
if the tumor becomes very large, it will not be easy to collect the lymph node from the same side. 247 
 248 
5.3. Place the tissues onto the respective dissociator tubes containing 3–5 mL of RPMI media. 249 
Homogenize the tissue using an automated dissociator. 250 
 251 
NOTE: Other automated or handheld homogenizers can be used. 252 
 253 
5.4. After homogenization, transfer the cell suspension through a 70 µm filter into a 50 mL 254 
conical tube. Centrifuge at 277 x g for 5 min at 25 °C to remove the media. Wash and resuspend 255 
the cells in 1–2 mL of cold PBS. 256 
 257 
6. FACS staining of single-cell suspension 258 
 259 
6.1. Use 0.4% trypan blue staining to count the viable cells in a hemocytometer. Calculate the 260 
volume required to get 2–3 million cells and transfer them to the respective FACS tube. 261 
 262 
6.2. Use viability dye to gate on live cells; otherwise, nonspecific binding of the antibody with 263 
dead cells may occur that can yield a false-positive result.  264 



 

 265 
NOTE:  Zombie dye was used for live and dead cell staining in this experiment. Several fixable and 266 
non-fixable dyes (e.g., propidium iodide) are commercially available. 267 
 268 
6.3. Centrifuge (277 x g for 5 min at 25 °C) the counted cells. Decant the supernatant and 269 
resuspend the cells into 300 µL of PBS. Add 0.5–1 µL of zombie dye/tube. Incubate at room 270 
temperature for 20 min in the dark. 271 
 272 
6.4. Centrifuge (277 x g for 5 min at 25 °C) and wash the cells with 1–2 mL of FACS buffer and 273 
resuspend them into 200 µL of FACS buffer. 274 
 275 
6.5. Add Fc-receptor blocker (2 µL per 200 µL or according to the manufacturer’s protocol) 276 
and incubate the cells for 10 min. 277 
 278 
6.6. Centrifuge (277 x g for 5 min at 25 °C) and wash the cells with 1–2 mL of FACS buffer. Add 279 
the antibody cocktail and incubate for 30 min at 4 °C in the dark. 280 
 281 
6.7. After the incubation, centrifuge (277 x g for 5 min at 25 °C) and wash the cells with 1–2 282 
mL FACS buffer. Add 300–400 µL of 2% paraformaldehyde solution and resuspend for fixation. 283 
Store the cells at this step for a couple of days at 4 °C or analyze immediately by multicolor flow 284 
cytometer. 285 
 286 
REPRESENTATIVE RESULTS: 287 
In this study, the antitumor activity of polyanhydride IL-1α in a syngeneic mouse model of HNSCC 288 
was investigated. Recombinant IL-1α (rIL-1α) significantly slowed mEERL tumor growth (Figure 289 
1A), although weight loss was observed in the treated mice, which was restored after treatment 290 
withdrawal (Figure 1B). IL-1α-NPs did not induce a significant antitumor effect compared to 291 
saline or blank-NPs (Figure 1A) and was accompanied by some weight loss, although not as 292 
prominent as rIL-1α (Figure 1B). Mice treated with rIL-1α survived significantly longer than the 293 
other treatment groups (Figure 1C). Additionally, circulating levels of IL-1α, IL-1β, and IFN-γ were 294 
higher in rIL-1α-treated mice compared to the other treatment groups (Figure 2A–C). These 295 
results suggest that improvements in the IL-1α-NP with regard to antitumor efficacy are 296 
warranted. 297 
 298 
FIGURE AND TABLE LEGENDS: 299 
Figure 1: Effect of rIL-1α on tumor growth, survival, and body weight. Male C57BL/6J mice (n = 300 
10–11 mice/treatment group) bearing mEERL HNSCC tumors were treated i.p. on Day 1 and Day 301 
5 with rIL-1α (3.75 µg of rIL-1α), IL-1α-NP (0.25 mg of NPs containing 3.75 µg of rIL-1α), Blank-NP 302 
(0.25 mg of NPs), and 100 µL of saline solution (CON). Shown are changes in average tumor 303 
volume (A), normalized body weights (B), and survival curves (C). Error bars represent the 304 
standard error of the mean. *p < 0.05 vs. other treatment groups. 305 
 306 
Figure 2: Effect of rIL-1α on circulating cytokines. Blood samples were collected from a subset 307 
of mice (n = 4 mice/treatment group) after the second drug administration and analyzed for 308 



 

circulating cytokine levels by multiplex assay. Shown are circulating levels of IL-1α (A), IL-1β (B), 309 
and IFN-γ (C). Error bars represent the standard error of the mean. 310 
 311 
DISCUSSION: 312 
This protocol will allow any investigator to study the antitumor activity and some of the 313 
underlying mechanisms of immunomodulatory drugs in an in vivo tumor mouse model system. 314 
Here, a syngeneic subcutaneous tumor model was used, which has several advantages over 315 
orthotopic models, including its technically straightforward protocol, easy monitoring of tumor 316 
growth, less animal morbidity, and higher producibility. Subcutaneous tumor models can also be 317 
modified to a bilateral tumor model by injecting tumor cells on both the left and the right flank. 318 
In this bilateral tumor model, radiotherapy or drugs can be administered to one tumor 319 
intratumorally, and abscopal responses can be monitored. Orthotopic HNSCC mouse models, 320 
while more clinically relevant, are technically challenging to generate, difficult to monitor tumor 321 
growth, and the tumor burden in the oral cavity often results in premature euthanasia due to the 322 
inability of the mice to eat and drink. 323 
 324 
The preparation of cells is an important step for the formation of symmetrical and similar-sized 325 
tumors in all mice. Poor preparation of cells results in reduced cell viability and greatly affects 326 
tumor generation in mice. The tumor cells are recommended to be at an early passage number 327 
and within 80%–90% confluency. Higher passage number and confluency affect cell viability and 328 
thus tumor generation. Cells should also be injected as soon after preparation as possible since 329 
viability is reduced if kept in PBS beyond 20–30 min. If a large number of mice need to be 330 
implanted with tumors, it is recommended to make a stock solution of cells kept in media and 331 
prepare injectable cell suspensions in PBS for a smaller group of animals. 332 
 333 
There are several critical steps in the protocol that needs to be carefully maintained after 334 
preparing tumor cells for injection. Injecting tumor cells to the subdermal space could produce 335 
different tumor growth patterns and sizes compared to the subcutaneous space. Therefore, 336 
careful attention should be placed on needle placement for consistent tumor formation. Needle 337 
selection is also important. If the needle is smaller than the cancer cell, smaller needles could 338 
stress the cells resulting in less viability. If the needle is very big, it could hurt the animal and 339 
result in cell leakage from the injected site. Even for experienced researchers with the correct 340 
needle size, there may be cell leakage at the injected site resulting in a small or no tumor. It is 341 
important that researchers use the correct technique for tumor injection and optimal needle size 342 
in order to reduce tumor cell loss and increase accuracy and precision during tumor cell 343 
implantation. Tumor measurements should be carefully done using Vernier calipers (manual or 344 
electronic). The best practice is to be consistent with the direction of tumor length and width 345 
measurement to reduce variability. Tumor measurement by the same researcher throughout the 346 
study can reduce variability. 347 
 348 
As expected, mice receiving rIL-1α lost weight during treatment, which supports previous 349 
findings15,16. Although weight loss is a simple and straightforward way of assessing toxicity, there 350 
are other toxicological endpoints that can be utilized. Assessment of blood cell counts (white 351 
blood cells, red blood cells, and platelet counts) and liver enzyme levels (aspartate transaminase, 352 



 

alanine aminotransferase, and alkaline phosphatase) provide valuable information about drug 353 
toxicity. Additionally, a subset of mice can be sacrificed, and histopathological analysis of organs 354 
(liver, kidneys, pancreas, lung, etc.) can be performed. Systemic inflammation is often used as an 355 
indicator of toxicity. Here, a number of circulating proinflammatory cytokines were analyzed in 356 
the mice after drug treatment by submandibular venipuncture using an 18 G needle. 357 
Submandibular venipuncture on mice requires a skill that comes from many repetitions of the 358 
procedure. If the puncture is too deep, it may cause bleeding from the ear and internal tissue 359 
damage. Whereas, if the needle is not penetrated far enough, an insufficient amount of blood 360 
may be collected. Alternatives to needles are the use of disposable bleeding lancets. There are 361 
different kinds of bleeding lancets that are commercially available that differ in their length. 362 
Researchers should use a suitable lancet size to ensure optimal blood collection and humane 363 
treatment of animals. For this procedure, results for three cytokines are shown (Figure 2A–C). It 364 
is likely that an increase in circulating proinflammatory cytokines including IL-1α, IL-1β, and IFN-365 
γ observed in rIL-1α-treated mice may be associated with acute weight loss (Figure 1B) observed 366 
in this treatment group. 367 
 368 
Lastly, a protocol for isolation and preparation of single-cell suspensions of mice tumor and 369 
lymph nodes is described. This method is useful for those seeking to detect changes in immune 370 
cell activation and recruitment due to drug treatment. During dissection of tumors, adipose 371 
tissue, skin, hair, and other debris should be eliminated as much as possible. Usually, the tumor 372 
volume should be greater than 30 mm3 to have enough cells for flow cytometry. However, if the 373 
tumor is very large, it may be difficult to prepare single-cell suspensions. Large tumors should be 374 
cut into small pieces before placing into the dissociator tube. The process should be done quickly 375 
to get optimal viable cells. Additionally, large tumors make finding the inguinal lymph node on 376 
the tumor side difficult. In this case, the inguinal lymph node can be collected from the opposite 377 
site. Once single-cell suspensions are obtained, they can be stained with different antibodies and 378 
analyzed by multicolor flow cytometry. 379 
 380 
Overall, these protocols provide an effective way to study the antitumor activity of immune-381 
modulatory drugs, and the associated changes in the circulating cytokines and immune cell 382 
populations. 383 
 384 
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Name of Material/Equipment Company Catalog Number

Bio-Plex 200 Systems Bio-Rad

Bio-Plex Pro Mouse Cytokine 23-plex Assay Bio-Rad M60009RDPD

C57BL/6J Mice Jakson Labs  664

DMEM (Dulbecco's Modified Eagle Medium)

Thermo Fisher 

Scientific 11965092

DMEM/Hams F12 (Dulbecco's Modified Eagle Medium/Nutrient Mixture F-12)

Thermo Fisher 

Scientific 11320033

EGF Millipore Sigma SRP3196-500UG

Fetal Bovine Serum Millipore Sigma 12103C-500ML

Gentamycin sulfate solution IBI Scientific IB02030

gentleMACS Dissociator Miltenyi biotec

Hand-Held Magnetic Plate Washer

Thermo Fisher 

Scientific EPX-55555-000

Hydrocortisone Millipore Sigma H6909-10ML

Insulin Millipore Sigma I0516-5ML

Ketamine/xylazine

MEERL cell line

Portable Balances Ohaus

Scienceware Digi-Max slide caliper Millipore Sigma Z503576-1EA

Sterile alcohol prep pad (70% isopropyl alcohol) Cardinal COV5110.PMP

Transferrin Human Millipore Sigma T8158-100MG

Tri-iodothyronin Millipore Sigma T5516-1MG
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Comments/Description

The system was provided from the Flow Cytometry Facility University of IOWA Health Care

4 to 6 weeks old

Injectable anesthesia

Murine oropharyngeal epithelial cells stably expressing HPV16 E6/E7 together with hRAS and luciferase (mEERL) cells 
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