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SUMMARY:  21 
Presented here is a protocol for utilizing a cortical kidney extract preparation and total protein 22 
normalization to demonstrate the correlation between vascular endothelial growth factor and 23 
luteinizing hormone in the mammalian kidney. 24 
 25 
ABSTRACT:  26 
Vascular endothelial growth factor (VEGF) helps to control angiogenesis and vascular 27 
permeability in the kidney. Renal disorders, such as diabetic nephropathy, are associated with 28 
VEGF dysregulation in the kidney. The factors that govern VEGF under physiologic conditions in 29 
the kidney are not well-understood. Luteinizing hormone (LH), a pro-angiogenic hormone, helps 30 
regulate physiologic VEGF expression in reproductive organs. Given that LH receptors are found 31 
in the kidney, it was hypothesized here that LH also helps regulate VEGF expression in the 32 
kidney. To provide evidence, we aimed to show that LH levels are able to predict VEGF levels in 33 
the mammalian kidney. Most VEGF-related investigations involving the kidney have used lower 34 
order mammals as models (i.e., rodents and rabbits). To translate this work to the human body, 35 
it was decided to examine the relationship between VEGF and LH in higher order mammals (i.e., 36 
bovine and porcine models). This protocol uses the total protein lysate from the kidney cortex. 37 
Keys to this method’s success include procurement of kidneys from slaughterhouse animals 38 
immediately after death as well as normalization of analyte levels (in the kidney extract) by 39 
total protein. This study successfully demonstrates a significant linear relationship between LH 40 
and VEGF in both bovine and porcine kidneys. The results are reproducible in two different 41 
species. The study provides supporting evidence that the use of kidney extracts from cows and 42 
pigs are an excellent, economical, and abundant resource for the study of renal physiology, 43 
particularly for examining the correlation between VEGF and other analytes. 44 
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 45 
INTRODUCTION:  46 
 47 
Vascular endothelial growth factor A (VEGF-A), helps to regulate angiogenesis and vascular 48 
permeability in the kidney and other organs1,2 (hereafter, VEGF-A will be referred to as VEGF). 49 
VEGF levels in the kidney are under tight homeostatic control. When renal VEGF levels are 50 
elevated or depressed, the kidney can malfunction. For example, within 3 weeks after birth, 51 
mice with podocyte-specific heterozygosity for VEGF develop endotheliosis and bloodless 52 
glomeruli (i.e, renal lesions seen in human preeclampsia), and end-stage kidney failure occurs in 53 
these heterozygotes by 3 months of age. Podocyte-specific homozygotic knockouts die from 54 
hydrops and kidney failure within 1 day of birth3,4.  55 
 56 
On the other hand, overexpression of renal VEGF causes proteinuria and glomerular 57 
hypertrophy3,4. For example, transgenic rabbits that overexpress VEGF exhibit progressive 58 
proteinuria with increased glomerular filtration rates in early stages of nephropathy, followed 59 
by decreased glomerular filtration rates in later stages3. Diabetic nephropathy, a major cause of 60 
end-stage renal disease in diabetic adults, is strongly associated with VEGF dysregulation2,5. A 61 
great deal of attention has been paid to the role of hypoxia in inducing VEGF expression under 62 
pathologic conditions5. However, the factors governing VEGF under physiologic conditions 63 
(both in the kidney and other organs) are not well-understood2,6. Identifying these factors 64 
(except for oxygen) that are involved in physiologic and pathologic VEGF regulation is an 65 
important undertaking.  66 
 67 
Luteinizing hormone (LH), a pro-angiogenic hormone, helps regulate physiologic VEGF 68 
expression in reproductive organs such as the ovary and testis7,8. Previous studies have 69 
provided evidence that LH also helps regulate VEGF in non-reproductive organs, such as the 70 
eyes6,9,10. LH receptors are found in the medulla and cortex of the kidney11,12. Of note, kidney 71 
tubular epithelial cells, as well as the LH receptor, express VEGF11-14. Taking these two 72 
observations together, we hypothesized that LH also helps regulate VEGF expression in the 73 
kidney13,14. To provide evidence of this LH/VEGF relationship, the presented protocol aims to 74 
show that LH levels are able to predict VEGF levels in the kidney. Many previous VEGF-related 75 
investigations involving the kidney have used lower order mammal models (i.e., rodents and 76 
rabbits)2. To translate this work to the human body, the study examines the relationship 77 
between VEGF and LH in higher order mammals (here, bovine and porcine models). To carry 78 
out this objective, total protein lysate was prepared from the cortex region of bovine and 79 
porcine kidneys.  80 
 81 
PROTOCOL: 82 
 83 
No live or experimental animals were used for this study.  84 
 85 
1. Tissue handling 86 
 87 
1.1. Procure bovine and porcine whole kidneys immediately after slaughter from an abattoir. 88 
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Transport on ice to the laboratory.  89 
 90 
1.2. Upon arrival at laboratory, rinse kidneys with 50 mL of ice-cold phosphate buffered saline 91 
(PBS). Repeat this step 2x to remove blood completely. 92 
 93 
1.3. Keep kidneys on ice (or refrigerated) until further extraction. 94 
 95 
2. Dissection of kidneys 96 

 97 
2.1. Use sterile scissors, forceps, a knife, and Petri dishes to dissect the kidneys and excise the 98 
required tissue portion. 99 
 100 
2.2. Prepare RIPA lysis buffer prior to kidney dissection. Dissolve 5 mM NaCl, 0.5 M EDTA, 1 M 101 
Tris (pH = 8.0), NP-40 (ID + GEPAL CA-630), 10% sodium deoxycholate, and 10% SDS in double-102 
distilled water, then mix thoroughly. Refrigerate the RIPA lysis buffer when not in use.  103 
 104 
2.3. Gently cut the kidney in half (sagittal plane) and cut a piece of tissue (50–70 mm2) from the 105 
cortex region in the center of the kidney (weighing 80–100 mg by wet weight). 106 

 107 
2.4. Mince the tissue block into small pieces with a knife to assist the homogenization process.  108 
 109 
2.5. After mincing the tissues, transfer them into a microfuge tube with 1 mL of ice-cold 1x RIPA 110 
lysis extraction buffer. Place the tubes in ice until further extraction. 111 
 112 
3. Tissue homogenization 113 

 114 
3.1. Label the microfuge tubes with specific sample details for tissue supernatant collection. 115 
 116 
3.2. Using a handheld homogenizer with a sterile probe, then homogenize the tissues for 1–2 117 
min in cold conditions (samples on ice bucket) until no chunks of tissues are visible. 118 

 119 
3.3. Subject the tissue extracts immediately for centrifugation in the refrigerated centrifuge at 120 
9,600 x g for 5 min at 4 °C.  121 

 122 
3.4. Remove the tubes from the centrifuge and place them on the ice bucket. 123 

 124 
3.5. Collect the supernatant into a new labeled microfuge tube and store on ice. Discard the 125 
pellet.  126 

 127 
3.6. Prepare separate aliquots of the supernatants for LH and VEGF-A enzyme-linked 128 
immunosorbent assays (ELISA) and total protein analysis, respectively, to avoid freeze-thaw 129 
cycles.  130 
 131 
4. Bovine and porcine LH ELISA assay 132 
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 133 
4.1. Store all ELISA assay components included in the commercially available luteinizing 134 
hormone (LH) ELISA kit (see Table of Materials) at 2–8 °C. This includes the antibody, HRP-135 
conjugate, assay plate (96 well), calibrators, wash buffer (20x concentrate), substrate A, 136 
substrate B, and stop solution. Prepare all reagents as recommended by the manufacturer’s 137 
instructions.  138 
 139 
4.2. Before starting the assay, bring all reagents and assay plate to room temperature (RT). Use 140 
the required number of wells for the assay, seal, and keep the unused wells at 4 °C until use. 141 
 142 
4.3. Dilute the wash buffer (15 mL of 20x concentrate) to 300 mL with double-distilled water 143 

 144 
4.4. Set up the blank wells without any solution. 145 

 146 
4.5. Add 50 µL of standard or sample to each well (n = 2), then add another 50 µL of 147 
horseradish peroxidase (hrp)-conjugate to each well. Immediately add another 50 µL of 148 
antibody solution to each well. Seal the plate, mix well, and incubate for 1 h at 37 °C. 149 

 150 
4.6. Wash the wells with 1x wash buffer (200 µL/well) and repeat 4x. 151 

 152 
4.7. Add 50 µL of substrate A and 50 µL of substrate B to each well, and mix well by tapping the 153 
plate on the side gently. Seal the plate and incubate for 15 min at 37 °C in the dark for 15 min. 154 

 155 
4.8. Add 50 µL of stop solution to each well, gently tap the plate, and read the plate using the 156 
spectrophotometer set to a 450 nm wavelength.  157 

 158 
4.9. Normalize bovine and porcine LH levels to total protein (see section 6). 159 
 160 
5. Bovine and porcine VEGF-A ELISA assay 161 

 162 
5.1. Store all ELISA assay components included in the commercially available Vascular 163 
Endothelial Growth Factor-A ELISA kits (see Table of Materials) at 2–8 °C. This includes the 164 
antibody, HRP-conjugate, assay plate (96 well), calibrators, wash buffer (20x concentrate), 165 
substrate A, substrate B, and stop solution. Prepare all the reagents as recommended by the 166 
manufacturer’s instructions.  167 
 168 
5.2. Before starting the assay, bring all reagents and assay plate to RT. Use the required number 169 
of wells for the assay, seal, and keep the unused wells at 4 °C until use. 170 

 171 
5.3. Dilute the wash buffer (15 mL of 20x concentrate) to 300 mL with double-distilled water 172 

 173 
5.4. Add 100 µL of the standard or sample to each well (n = 2). Seal the plate, mix well, and 174 
incubate for 2 h at 37 °C. 175 

 176 
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5.5. Remove the liquid in each well and add 100 µL of detection reagent A to each well, seal the 177 
plate, and incubate for 1 h at 37 °C. 178 

 179 
5.6. Wash the wells with 1x wash buffer (400 µL/well) and repeat 4x. 180 

 181 
5.7. Add 100 µL of detection reagent B to each well and mix well by tapping the plate on the 182 
side gently. Seal the plate and incubate the plate for 1 h at 37 °C. 183 

 184 
5.8. Wash the wells with 1x wash buffer (400 µL/well) and repeat 4x. 185 

 186 
5.9. Add 90 µL of substrate solution to each well, gently tap the plate, and incubate for 1 h at 37 187 
°C. 188 

 189 
5.10. Add 50 µL of stop solution to each well, gently tap the plate, and read the plate using the 190 
spectrophotometer set to a 450 nm wavelength.  191 

 192 
5.11. Normalize bovine and porcine VEGF-A levels to total protein (section 6). 193 
 194 
6. Total protein estimation 195 
 196 
6.1. Estimate total protein of the bovine and porcine kidney extracts by standard bovine serum 197 
albumin (BSA) assay using a commercial kit (see Table of Materials) according to the 198 
manufacturer’s recommendations.  199 
 200 
7. Statistical Analysis 201 
 202 
7.1. Calculate the mean, median, and standard deviation of each analyte. 203 
 204 
7.2. Test the divergence of sample distribution from normal utilizing Kolmogorov-Smirnov Test 205 
to decide, upon use, between parametric vs. non-parametric statistical tests. If data is normally 206 
distributed, then perform statistical testing via parametric tests.  207 
 208 
7.3. Under appropriate circumstances (such as normal data distribution), utilize regression 209 
models to examine the linear relationship between LH and VEGF-A.  210 
 211 
REPRESENTATIVE RESULTS:  212 
 213 
The mean and median levels of LH and VEGF by animal type and by sex are shown in Table 1.  214 
After verifying normality of data by Kolmogorov-Smirnov Testing of normality, linear regression 215 
models were utilized to examine the relationship between LH and VEGF. LH was found to be a 216 
strong and significant predictor of VEGF in both bovine and porcine kidneys (bovine kidney 217 
model: n = 7, R2 = 0.86, p = 0.002; porcine kidney model: n = 7; R2 = 0.66, p = 0.025).  218 
 219 
The LH/VEGF linear relationship is illustrated in Figure 1 (bovine regression model) and Figure 2 220 
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(porcine regression model). The bovine linear equation is as follows: VEGF level = 2.156 x LH 221 
level + 68.75. The porcine linear equation is as follows: VEGF level = 196.7 x LH levels + 47.94.  222 
 223 
FIGURE AND TABLE LEGENDS:  224 
 225 
Table 1: Mean and median LH and VEGF levels by animal type and sex. 226 
 227 
Figure 1: LH/VEGF linear relationship in adult bovine kidneys (n = 7). 228 
 229 
Figure 2: LH/VEGF linear relationship in adult porcine kidneys (n = 7). 230 
 231 
DISCUSSION:  232 
 233 
Procuring kidneys from the abattoir immediately after animal death is the key to success in this 234 
methodology. This is the main advantage of utilizing organs from cows and pigs instead of 235 
human cadavers. There is usually at least a 12–24 h delay from the time of death until human 236 
cadaver organs are procured. Because the chemical composition of bodily organs significantly 237 
changes within 2 h post-mortem15,16, VEGF-studies in human cadaver kidneys may not reflect 238 
real-life circumstances. Although the protocol greatly emphasizes the importance of immediate 239 
procurement and placement of animal organs on ice after extraction, it is not known if other 240 
researchers also prioritize this step. For example, the methodology section of a recent study 241 
(utilizing bovine and porcine kidneys for the detection of antibiotic residues) did not specify the 242 
time delay between animal death and procurement/refrigeration of the organs17. 243 
 244 
This study measures the analytes of interest (VEGF and LH) with commercially available, 245 
species-specific ELISAs. ELISAs are highly sensitive, simple to perform assays with, and yield 246 
robust results18. A critical step in the protocol is the normalization of (ELISA-measured) analyte 247 
levels by total protein. The cortical kidney extract is a highly heterogeneous biological 248 
substance. In the light of this, a correction factor is essential so that analyte levels can be 249 
compared between animals. Thus, normalized by total protein was performed, since we and 250 
others have successfully normalized other heterogeneous biological substances (i.e., urine, 251 
dried blood spots, and vitreous fluid) in the same manner9,19,20.   252 
 253 
A prior study showed that the correlation between LH and VEGF in vitreous fluid (from bovine 254 
and porcine eyes) only manifests after normalization by total protein6. Importantly, this 255 
normalization step is frequently omitted in published VEGF studies, particularly in those 256 
involving ELISA assays. Instead, VEGF levels are often expressed in units such as picogram per 257 
milliliter (and not as picogram per milligram of total protein). For example, none of the vitreous 258 
VEGF measurements in nine different ELISA studies (that were included in a vitreous VEGF 259 
review article) were normalized by any correction method21,22. This lack of VEGF normalization 260 
in ELISA studies may partially explain why VEGF has not yet been verified as a valid 261 
biomarker21,22.  262 
 263 
Despite the limited sample size of the representative data (bovine, n = 7; porcine, n = 7), this 264 
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protocol demonstrates a strong and significant linear relationship between LH and VEGF in both 265 
bovine and porcine kidneys. That said, there was not a large enough sample size to perform 266 
multivariate analyses adjusted for gender. We plan to repeat this study with larger sample sizes 267 
so that such analyses can be performed. Nevertheless, the presented results support the 268 
potential association between LH and VEGF in the mammalian kidney.  269 
 270 
It is expected that this work will help further the understanding of homeostatic regulation of 271 
VEGF in the kidney. Both the quality of this methodology and robustness of the findings are 272 
illustrated by the reproducibility of the results in two different species. Because animals 273 
destined for meat production are healthy, the use of kidney extracts from slaughterhouse 274 
animals is primarily for studying physiology; however, their organs are less helpful for studying 275 
pathology, which is the main limitation of their use. All in all, the use of renal extracts from 276 
cows and pigs are an excellent, economical, and abundant resource for the study of normal 277 
adult kidneys. Finally, the protocol demonstrates the effectiveness of utilizing total protein for 278 
normalization, particularly when examining correlations between VEGF and other analytes.  279 
 280 
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Table 1. Mean and Median LH and VEGF levels by animal type and by sex

Sample Type Males Females All

Bovine Kidneys N=4 N=3 N=7

Mean:  27.47 (SD 13.3) Mean:  19.5 (SD 2.1) Mean:  24.06 (SD 10.8)

Median:  25.7 Median:  19.9 Median:  19.9

Mean:  126.2 (SD 25.8) Mean:  106.0 (SD 14.5) Mean:  120.6 (SD 25.1)

Median:  131.6 Median : 103.5 Median:  110.8

Porcine Kidneys N=4 N=3 N=7

Mean:  13.2 (SD 3.6) Mean:  12.3 (SD 5.5) Mean:  12.8 (SD 4.5) 

Median:  13.6 Median:  10.3 Median:  11.2

Mean:  2987.2 (SD 772.5) Mean:  2354.1 (SD 

932.4)

Mean:  2715.9 (SD 901.0)

Median:   3324.67 Median : 2377.3 Median:  3226.4

LH (mIU/mg total 

protein)
VEGF (pg/mg total 

protein)

LH (mIU/mg total 

protein)
VEGF (pg/mg total 

protein)
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TABLE OF MATERIALS

Name of Material Company Catalog Number

Bovine LH ELISA Kit MyBiosource, San Diego, CA. MBS700951

Bovine VEGF- A ELISA Kit MyBiosource, San Diego, CA. MBS2887434

Micro BCA Protein Assay Kit ThermoFisher Scientific Inc, Columbus, OH 23235

Porcine LH ELISA Kit MyBiosource, San Diego, CA. MBS009739

Porcine VEGF-A ELISA Ray Biotech, Norcross, GA. ELP-VEGFA-1

RIPA Lysis and Extraction Buffer ThermoFisher Scientific Inc, Columbus, OH 89901
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We thank the editors for their recommendations.  As suggested, we have reworded the passages that 
too closely resembled the wording in the referenced manuscripts.  We have also reworded the title as 
suggested; the new title is “Demonstrating a linear relationship between vascular endothelial growth 
factor and luteinizing hormone in kidney cortex extracts”. We explain below why we do not agree with 
Reviewer 1 about the need for Western blot data.  

---------------------------------------------------------------------------------------------------------------------------- 
 

Editor’s Comment: As asked by reviewer 1, please include a western blot data to show that 
LH/VEGF and this linear relationship is observed in kidney cortex. This is important as authors 
emphasize on kidney cortex in the manuscript throughout. 

Response: In this study, we utilized commercially-available ELISA assay kits to demonstrate the 
LH/VEGF relationship in kidney cortical extracts. We did not perform any Western blots (and do 
not have experience with Western blot methodology). Compared to ELISA, western blots are 
more time consuming and requires experience to master, especially to achieve unambiguous 
results.  In addition, western blots require optimizing the experimental conditions (i.e. protein 
isolation, gel concentration, buffers, type of separation). On the other hand, ELISAs are highly 
sensitive, simple to perform assays with robust results 1. ELISA is “one of the best validated and 
most routinely used immunoassay” in protein quantification (such as performed in allergen 
research).1 ELISAs have almost completely replaced the former gold standard of protein 
quantitation-- the radioimmunoassay (RIAs). We certainly do not agree with the reviewer that 
“serious studies” utilize Western blots (and not ELISAs). Compared to ELISAs, Western blots are 
often regarded as more of a semi-quantitative test.  We do not feel that the lack of Western 
blot data detracts from our methodology.  

We have added the following to our discussion section: 

In this study, we measured our analytes of interest (VEGF and LH) with commercially available, species-

specific ELISAs. ELISAs are highly sensitive, simple to perform assays with robust results1. ELISA is 
“one of the best validated and most routinely used immunoassay” in protein quantification1. A 
critically important step in our protocol is the normalization of the (ELISA-measured) analyte levels by 
total protein. 

 

1. Konstantinou GN. Enzyme-Linked Immunosorbent Assay (ELISA). Methods Mol Biol. 
2017;1592:79-94. 
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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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Utilizing cortical kidney extracts to show the potential association between 
luteinizing hormone and VEGF in the bovine and porcine kidney.
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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 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 be 
returned to the Author. Withdrawal by the Author of any 
submitted Materials after final peer review approval will 
result in a US$1,200 fee to cover pre-production expenses 
incurred by JoVE. If payment is not received by the 
completion of filming, production and publication of the 
Materials will be suspended until payment is received. 
14. Transfer, Governing Law. This Agreement may be 
assigned by JoVE and shall inure to the benefits of any of 
JoVE’s successors and assignees. This Agreement shall be 
governed and construed by the internal laws of the 
Commonwealth of Massachusetts without giving effect to 
any conflict of law provision thereunder. This Agreement 
may be executed in counterparts, each of which shall be 
deemed an original, but all of which together shall be 
deemed to me one and the same agreement. A signed copy 
of this Agreement delivered by facsimile, e-mail or other 
means of electronic transmission shall be deemed to have 
the same legal effect as delivery of an original signed copy 
of this Agreement.

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

 
CORRESPONDING AUTHOR 
Name:    
 
Department:   
 
Institution:  
 
Title:   
 

Signature:  
 

Date:  

Please submit a signed and dated copy of this license by one of the following three methods: 
1. Upload an electronic version on the JoVE submission site 
2. Fax the document to +1.866.381.2236 
3. Mail the document to JoVE / Attn: JoVE Editorial / 1 Alewife Center #200 / Cambridge, MA 02140 

 

 

 

 

 

 

 

 

Tammy Z Movsas

Medical Research

Director

Zietchick Research Institute, L3C

09/16/2019

Document Ref: YU8YJ-NCTBZ-OZ429-ZPVNF Page 3 of 3



Signature Certificate
Document Ref.: YU8YJ-NCTBZ-OZ429-ZPVNF

Document signed by:

Tammy Movsas
Verified E-mail:
tmovsas@gmail.com

IP: 24.127.228.2 Date: 16 Sep 2019 23:05:09 UTC

Document completed by all parties on:
16 Sep 2019 23:05:09 UTC

Page 1 of 1

Signed with PandaDoc.com

PandaDoc is the document platform that boosts your
company's revenue by accelerating the way it transacts.


